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MHHOACHUTEJIBHASA 3AIINCKA

Xumusa - >mo obracms yyoec, 6 Hell CKPbIMO cuACHbe Yeloseyecmed, Geaudaiiuiue

3as0esanus pasyma 6yoym cOeianvl UMeHHO 8 9mou obnacmu
(M. I'opvkuii)

[IpakTruecku Kaxaplii peOEHOK ¢ MHTEPECOM BCTPEUAETCS] C HOBBIM IPEIMETOM — XUMUEH,
IIpeABKYIIas 3HAKOMCTBO C HAayKOHM uyzec. M 3TO OTHOIIEHHE CTaHOBHUTCS OCHOBOM I IO3HAHUSA
OKpPYXKAIOIIEro Mupa.

He yBiekasch BBICOKUMH TEOPHUSAMH, AaOCONIOTHBIMH TIOHSATHSAMH M MOJCISAMH, 0e3
Neperpy3ku, Kypc «YBIekaTenbHas 1a00opaTopus» IO3BOJISIET 3aHUMATENIbHO WU HEHABSI3YMBO
BHEJIPUTh B CO3HAHHE YYAIIMXCS MPEICTABICHUS O BO3MOXHOCTIX 3TOM HAYKH, €€ JOCTYIHOCTH U
3HAYUMOCTH JUISl HUX.

B oTnnume ot Apyrux nomoOHBIX KypcoB, Kypc «YBIeKaTeabHas 1abopaTopus» HE SBISETCS
CHUCTEMHBIM, B HEM HE CTaBHUTCS 3a7ada (OPMHUPOBAHMSI CUCTEMbl XUMUYECKUX MOHATHUN, 3HAHUU U
YMEHUH, PAaHHETO M3Y4EHHsI OCHOB XxuMuM. lIperaraeMblii Kypc OpHMEHTHPOBAH Ha 3HAKOMCTBO H
00BsICHEHNE XMMHMUYECKUX SIBIIEHUI, 4acTO BCTPEYAIOUIUXCS B OBITY, CBONCTB BEIECTB, KOTOpHIE
CTOST JOMa Ha IOJKAX M B anTedyke. XUMHUYECKHE TEPMHUHBI W MOHATUSA BBOJATCS IIO MEpE
HE00X0IMMOCTH OOBSICHUTH TO WM HHOE SIBIICHUE.

[IporpaMmma cocTaBieHa Ha OCHOBaHUU CIIEAYIOIIMX HOPMATHUBHO-TIPABOBBIX AKTOB:

1.@enepanpHOTO 3aK0Ha 0T 29.12.2012 Ne 273-D3 «O06 o6pazoBannu B Poccuiickoit
denepanuny;

2. Yueonoro mrana MBOY TII'O «COMI 1. 3r03enbcKuii.

Ilenu usyuenusa Kypca «YBiekareiabHas 1a00paTOpHsI»:

e  @dopMHUpPOBaHUE €CTECTBEHHOHAYYHOT'O MUPOBO33PEHUS IIKOJIHLHUKOB.

e (O3HakoMJieHHE ¢ 00BEKTaMH MaTePHAILHOTO MHpA.

e Pacmmpenue Kpyrozopa IIKOJIbHHKOB: HCIOJIb30BAaHHE METOJOB TMO3HAHUS TMPUPOABI —
HaOmoAeHNE PU3MUECKUX U XUMUYECKUX SBIICHUM, TPOCTEHIIINIA XUMUYECKUNA SKCTICPUMEHT.

e (CozmaHue Ha 3aHATHSIX CHUTYallMil aKTUBHOTO TIIOWCKA, MPEIOCTaBIEHUE BO3MOXHOCTU
cenaTb COOCTBEHHOE «OTKPBITHEY.

3aoauu Kypca:

e [lo3HaKOMHUTH C MPOCTHIMU MPABUIAMH TEXHUKU O€30MACHOCTU MpHU paboTe C BElIEeCTBAMU;
oOyueHue ToMy, KaK MCIOJIb30BaTh Ha MPAKTUKE XMMHUYECKYIO TIOCyay U o0opynoBaHue (IpoOHpKH,
mTaTuB, happopoBbie YALIKU, TUIETKH, IITATENIN, XUMUYECKUE CTaKaHbl, BOPOHKH U JP.).

e @dopmupOBaThH MPEACTABICHUSI O KaYeCTBEHHOH CTOpPOHE XMMMUYECKOH peakiuu. OnuchIBaTh
npocreimme (Qu3ndeckrue CBOMCTBA 3HAKOMBIX BEIIECTB (arperaTHOE COCTOSIHUE, MPO3PavYHOCTb,
L[BET, 3aIlax), IPU3HAKA XUMHYECKON peaKkiuy (M3MEHEHHE OKPACKH, BbIMAICHUE 0CAJIKa, BbIICTICHUE
rasa).

e HayyuTb BBINOJIHATH MPOCTEUIINE XUMHUYECKHE OIBITHI IO CIOBECHOH M TEKCTOBOU
HUHCTPYKIHUU.

e JlaTb BO3MOXHOCTh  OBJAJIETh  DJIIEMEHTAPHBIMU  HABBIKAMHU  MCCIIEIOBATEIbCKOU
NEeSTENbHOCTH.

e PasBuBaTh HAOMIONATENHHOCTh, YMEHUE PACCYKIaTh, aHAU3UPOBATh, JOKA3bIBaTh, PEIIaTh
y4eOHyI0 3a/1auy.

e CdopmupoBaTh JOTHMUECKHE CBA3U C IPYTHMMH MPEAMETaMU, BXOJIAIIUMHU B KypC OCHOBHOTO
oOpa3oBaHusl.

e AKIIEHTUPOBaTh MPAKTUUYECKYIO HAMPABICHHOCTb MIPENO/1aBaHusl.



O0mas xapakTepucTHKa Kypca «YBileKkaTelnbHast 1adopaTopush»

[Iporpamma Kypca «YBiekatenbHas 1a0opaTOpHs» NpeJHA3HAYeHA JUIA ydamuxcs 5—6
kinaccoB. PaccuMraHa Ha  ylOBIETBOpPEHHE JIOOO3HATEIBHOCTH TEX YYalUXCs, KOTOpBIE
MHTEPECYIOTCSI XUMUYECKUMU BEIIECTBAMM U HAaBbIKAMU 3KCIIEPUMEHTHPOBAHUS.

OCHOBOMOArAIOIIUMH TIPUHIUIIAMU TIOCTPOCHHUST Kypca «YBIEKaTeldbHas J1abopaTopusi»»
SIBJISIFOTCSL:

® Hay4yHOCTb B COUETAHUU C JJOCTYIHOCTBIO;
® [IPaKTUKO-OPUEHTHUPOBAHHOCTh, METANIPEAMETHOCTb U MEXKIIPEAMETHOCTbD.

AKTYaJIbHOCTh JAaHHOW MporpaMMbl B TOM, YTO XUMHYECKas Hayka M XUMHUYECKOE
IIPOM3BOJICTBO B HACTOSILEE BPEMs Pa3BUBAIOTCS 3HAYUTENBHO OBICTpee JIIOOOW Ipyroil orpaciu
HayKH U TEXHUKHU U 3aHUMAIOT Bce 00Jiee MPOYHbIEe O3UIUH B KU3HU YEJIOBEUECKOTo O0IIeCTBa.

OO0mas xapakTepucTHKA Kypca «Y BjieKaTe/bHasi J1adbopaTopus»

[Iporpamma kypca «YBiekaTenbHas 1abopaTopusd» paccuuTana Ha 68 gacos (1 pa3 B HeAelmo
1 yac, 2 roga 00y4eHus1) U IpeJHa3HAYEeHa B KaUeCTBE Kypca 10 BbIOOPY €CTECTBEHHOHAYYHOTO
[UKJIA TOTIOJIHUTETLHOTO 00pa30BaHMSI IS yUaluxcsi S—6 KI1accoB, HE HAYaBIIMX U3y4YaTh XUMHIO B
paMKax IIKOJIbHBIX ITPOTPaMM.

Pe:xuM 3aHsITHIA: 3aHATHS poBOAATCS Ha rpynmy 1 pa3 B Henento 1 vac,
MIPOJOJKUTENBHOCTD | Jaca 3aHsaTus — 40 MUHYT.

®opMbl 00yUeHUSsI: OUHAs, ayTUTOPHAS, BHEAYTUTOPHAS B YCIOBUSIX KUBOW TIPUPOIBI,
TPyNIoBasi, UHINBHIYAJILHO-TPYIITIOBAS.

Buabl 3aHsTHIA: TEOPETUYECKHE U TIPAKTUIECKUE 3aHSITHS, TAOOPATOPHOE 3aHITHE, KPYTIIbIi
CTOJI, TPEHUHT, MacTep-KJIacc, SKCKYpCUs | JIp.

@®opMbl OJBEICHUS UTOI0B PeaIu3aliy J0NOJTHUTEIbHON 001epa3BUBaIOIIeH
nporpamMmsI: Gecenia, CEMHHAp, MacTep-KJIacc, TBOPUECKHM OTUET, 3allIUTa IPOEKTA, KPYIJIbIH CTOJ.

Bo3spact yqammxcs: 10-12 net, mposIBISIFOIITUX HHTEPEC K UCCIIEA0BATEIILCKON IeATETLHOCTH.
Cocra rpymmsl ot 7 g0 10 oOydaroruxcs.

Cpoxku peanuszaiuy nporpaMmbl: 2 roja.

B ocHOBE BHEYpPOUHOTrO Kypca JEKUT CUCTEMHO-ACSITEIbHOCTHBIA MOAXO0, KOTOPBIM
MIpeIoaraeT:

e BOCHHTAHHME U Pa3BUTUE KAYECTB JIMYHOCTH, OTBEYAIOIIUX TPEOOBAHUSIM HMH(POPMAIIOHHOTO
00I1IeCTBA;

® OpUEHTAIMIO Ha Pe3yJabTaThl 00Opa30BaHUs KaK CHCTEMOOOpa3yIOIIMi KOMIIOHEHT Kypca, TJie
pa3BUTHE JIMYHOCTU OOYYAIOIIEroCs Ha OCHOBE YCBOCHUS YHUBEPCAIbHBIX Y4YEOHBIX ICHCTBHIA,
MO3HAHUS U OCBOCHUSI MUPa COCTABIISIET LIEJb U PE3yJIbTaT 00pa3oBaHus;

® yYeT UHIUBUIYaTbHBIX BO3PACTHBIX M MHTEUIEKTYaIbHBIX 0COOCHHOCTEH 00Yy4atonXCsl;

e olecreueHre MPEEeMCTBEHHOCTH HAuyalbHOrO OOIIEr0, OCHOBHOTO W CpeAHero (TMOJHOIO)
o01ero oOpa3oBaHus;

e pa3HoOOpas3We BUJOB JEATEIBHOCTH M YYe€T HWHIUBUAYAIbHBIX OCOOEHHOCTEH KaXKIO0ro
oOyuaromierocs, 00ecleynBaOUIUX POCT TBOPUECKOTO TMOTEHIMANA, [O3HABATEIbHBIX MOTHBOB,
oboramenre ¢GopM B3aUMOJICHCTBUS CO CBEPCTHUKAMH U B3pOCIBIMH B TO3HaBaTEIbHOU
NEeSATENbHOCTH;

® TapaHTUPOBAHHOCTH JOCTHKEHHMS IJIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHSI BHEYPOUHOI'O Kypca
«YBneKkarenbHas J1abopaTopus», UYTO M CO3JAET OCHOBY [UISI CAaMOCTOSITENILHOTO  YCHEIIHOTO
YCBOGHUSA OOYyYarOIIMMHCA HOBBIX 3HAHHM, YMEHHH, KOMIIETEHIIMH, BUIOB M  CHOCOOOB
NEeSTENBHOCTH.



Memoovt u npuemsl, ucnonvb3yemovle RPU U3YYEHUU Kypca:

— XMMHUYECKUH IKCIIEPUMEHT, HAUMHAIOLIUICS CO 3HAKOMCTBA C IIPENapaTUBHON XUMUEHM;

— IPUKJIAJHBIE 3aHATHUS, TI03BOJISIIOIINE B3IJISIHYTh HA OKPY)KAIOIIMM MUP IJ1a3aMH XUMUKA;

— packpbITHE MeCTa XMMUU KaK MHTEIPUPYIOLIEH HAayKu 4Yepe3 YCHIIEHHE MEXKIIPEAMETHBIX
CBsA3EH C APYTHMHU IPEIMETaMU;

— 3aHUMAaTeIbHOCTB;

— PacKpbITUE 3HAYCHHS] XUMUU B 00€CTIEUEHNN IKOJIOTUYECKON OE30TTaCHOCTH.

Dopmobl nposedenusn 3aHAMUINL:

— DKCIIEPUMEHT;

— 3al1UTa IPOEKTa;

— Oecena;

— COpPEBHOBAHMUE;

— aKTUBHBIE U TaCCUBHbIE (HACTOJIbHBIE) XUMUUYECKUE UTPBI.

CopnepxaHue mporpammbl Kypca «YBIekaTenbHas j1a0opaTtopus» MpeloCTaBseT LIUPOKUE
BO3MOXHOCTH JUISL OCYILECTBICHHUS Ju(G(GEepeHIIMPOBAHHOIO MOJAXO0Ja K y4alumcs MpH  HX
oOyueHuu, A pa3BUTHS TBOPUYECKMX M MHTEUIEKTYaJIbHBIX CIOCOOHOCTEH, HaOIHOAATEIbHOCTH,
SMOIIMOHAIBHOCTH U JIOTUYECKOTO MBIIIJICHHUSL.

HoBuzna nporpammsl B TOM, 4TO C L€JbIO MOBBIIIEHUS 3((HEKTUBHOCTH 00pa30BaTEIbHOTO
mpolecca HCHOJb3YIOTCS  COBPEMEHHbIE TIeJarOTMYEeCKHE TEXHOJOTHMU: METOJ  IPOEKTOB,
HCCIIeI0BATENIbCKHE METO/ b, UH(POPMAIIMOHHBIE TEXHOJIOTUN O0yUEHUSI.

OcHoBHOHM (popmOil PabOTHI SIBISIOTCS BHEYPOUHBIC 3aHSATHSA, MPOBOJMMBIC B KaOWHETE
XUMUH.

[lepen yueOHBIMU M MPAKTHYECKUMH 3aHSATHSAMH MPOBOJUTCS MHCTPYKTAXK C YJalIUMUCS IO
COOJTIOJICHUIO TEXHUKU OE€30IMMaCHOCTH TPHU MPOBEACHUH DKCIIEPUMEHTA, MOXapHOW 0e30MacHOCTH,
MPOU3BOJCTBEHHON CAHUTAPUM U JINYHOW TMTUECHBI.



COJEPKAHUE TPOI'PAMMBI
(68 u)

1. Beenenue (3 u).

3anumatensHas xumus. OOopyqOBaHHE M BellecTBa s onbIToB. [lpaBmia Oe3omacHOCTH
IIPU MPOBE/ICHUH OTIBITOB.

2. Kak ycrpoens! BemtectBa? (2 4). (OnbITh, JOKA3bIBAIONINE IBM)KEHUE U B3aUMOJICHICTBHE
YaCTHI)

HabGmonenuss 3a kamnsimu Bojabl. HaOmroneHus 3a kamiusiMu BajepuaHbl. PacTBopenue
IepMaHraHaTa KaJlis U IOBapEHHOW COJIU B BOJIE.

3. YUyneca nast pazmusku (5 9).

[Ipusnaku xumuueckux peakuuil. IIpupoanbie unaukaropsl. Kpaxman. Omnpenenenue
KpaxMaja B MpPOAYKTax MUTaHUsA. 3HAKOMCTBO C YIJIEKHCIBIM razoM. IIpoexTHas pabora
«[IpupoHbIe UHAUKATOPBDY.

4. PazHouBeTHbIe yyaeca (12 4).

XuMmuyeckass panyra (OIpeleseHHe pEaKkIUH Cpeabl). 3HAKOMBIM 3amax HalaTbIPHOTO
cnupra. Ilonmyuenne wmeau. OxpammuBanue I1iaMeHd. OOecuBedeHHble uepHuia. [lomyueHue
kpacuteneit. [lomyuenue xmopodrmmia. Xumudeckue kapTUHKU. CekpeT TalHOMmUCH. AKBapelbHbIE
kpacku. OkpamnBaeMm HUTH. Katanuzatopbl 1 IpUpoOAHbIE HHTUOUTOPBI.

5. IToae3ubie uyaeca (8 u).

Hpy3pa Mounoasipa. Ilouemy mpuio moet? OmnpeneneHue KecTKOCTH Boabl. [lomydenue
Mbuta. Jlomamnss xumuncTtka. Kak ygamute natHa? Kak ypganute Hakunbs? Yuctum mocyny.
Kykypy3Has nanouka — ajficopOeHT. Y aansem p:kaBuuHy.

6. IloyunTeabHbIe yyaeca (3 4).

Kpucramnsl. OnsIThl ¢ xkenatuHoM. Kayuyk.

7. Cnaakue uyaeca Ha Kyxue (6 4).

Caxapa. IlonydeHue UCKycCTBEHHOTO Meaa. Jlomamnue JjieneHipl. OnpeneneHre ritoKo3bl B
oBomax u ¢pykrax. [louemy Hecnensvie s6m0ku kucnpie? [lonydeHue kpaxmaiga M OMIBITHI C HUM.
Cpeno0HBIN KiIEl.

8. MUccaenoBartesbekue uyaeca (20 u).

[IpakTukym-uccienoBanue «Ywurmce». 3amura mpoekra «llaryOHoe BiMsSHHE YUIICOB Ha
310pOBbe 4YenoBekay. [IpakTukym-uccienoBanue «MopokeHoe». 3amuTa npoekta «O moiib3e U
Bpeae MopoxkeHoro». [Ipaktukym-uccienoBanue «lllokonany. 3amura npoekra «O MoJyib3e U Bpene
mokonaaa». llpakrukym-uccienoanue «KepatenbHas pe3uHka». 3amurta npoekToB «McTopus
KEBATEIIbHON pe3uHKn», «JKeBaTenbHas pe3uHka: O6e1a Wik TpeHUHT ajs 3y00B?». Moaynb «Xumus
HanuTKoBY. [Ipesentauus «Taitubl By, [IpakTukym-uccnenoBanue «l a3upoBaHHbIE HATUTKI.

3amura npoekra «BiMsHUE ra3upoOBaHHBIX HANUTKOB Ha 3/I0pOBbE yesloBeKka». IIpakTukym-
uccnenoBanue «Yait». 3amura npoexra «llose3nsle cBoiicTBa 4yas». [IpakTukym-uccienoBanue
«Momnoko». Monyns «Mormue cpeactBa s nocyab». [IpakTukym-uccienoBanue «Moromue
CpeAcTBa AJs NMOCYyAbl». 3aHATUe-Urpa «MbIIbHbBIE ITY3BIPH».

9. DkoJsiornyeckue yyaeca (4 ).

N3yuaem neuie. OnpezneneHue HUTPATOB B oBomax. DUIbTpyeM 3arps3HEHHYIO BOJY.
Kucnotueie noxam.

10. MuTesuiekTyanbHbie yyaeca (5 ).

Xumunueckue pedychl, mapajapl. 3aHUMaTelbHbIE ONBITHI U UX OOBsicHeHue. MWrpa-ksect
«IIyremectBue YMenku B Mup Bemects». Urpa-ksect «Ilyremecrsue B cTpany XuMHUIO».



TEMATHYECKOE IINTAHUPOBAHHUE
(c ompesiesieHEeM OCHOBHBIX BU/IOB Y4eOHOM JeATeIbHOCTH)

B nmpeamerax eCTECTBEHHOHAy4HOrO LMKJIA BEAYIIYIO pPOJIb UIPAaeT II03HABATEIIbHAS
NESTEIbHOCTh M COOTBETCTBYIOIIME €M IO3HaBaTelbHble YyueOHble nedcTBUSA. OCHOBHBIE BH[bI
y4yeOHOl ~ JeATeNbHOCTH y4YeHWKAa Ha YpPOBHE Y4eOHBIX JCWCTBUU  BKJIIOYAIOT  yMEHUS
XapaKTepu30BaTh, OOBICHITH, KIACCU(PUIIMPOBATH, OBJIAIEBATh METOJAMU HAYYHOTO MO3HAHUS U T.
I.

B npuBeneHHOM HW)KE TEMaTHYECKOM IUIAHE IIPEACTABIICHO COJEP)KAHUE TEM BHEYPOYHOTO
Kypca «YBiekareiapHas J1a0opaTopus» M XapaKTEpUCTUKA JIESITEIbHOCTH Yy4Yallerocs B paMKax
JAHHOM TeMbl. BcCs [eATENbHOCTh YCIOBHO JCIUTCA HA NO3HABAMENbHYI0 W  NPAKMUYECK)IO.
Temarnueckoe IUIaHUPOBAHUME OPUEHTHPOBAHO HAa pacliMpeHue o0I11e00pa3oBaTelbHOIO Kypca
XUMHHM. Marepuan Kypca Mo3BOJIsI€T C(OPMUPOBATH OCHOBHBIE MPEJCTABIECHUS O TNMPAKTUYECKOU
HaIlpaBJICHHOCTH XUMHH, PACKPBITh MEXIPEIMETHBIE M METAlpPEIMETHBIE BO3MOKHOCTH XUMUU.
BHeypouHblif Kypc HpH3BaH PacKpbITh MEXKIIPEIMETHBIE CBS3M XUMUU C (U3MKOH, OHOJOruei,
9KOJIOTHEH, KyauHapuen, "HPOPMaTUKO.

Koi-
Ne XapakTeprucTrKa OCHOBHBIX BUJIOB
/11 Tema pasnena BO IEATEIFHOCTH YUAIINXCI
4acoB ya
1 2 3 4
1 |BBeaenue 3  |Hosuasamenvuasa OesmenvHOCMb.
MMO3HAKOMMTHLCS C HOBOM HAYKOM;
3aHnMaTenbHast XUMUS 1 o
HaOJIIOAaTh 3a MTOCTAHOBKOW M MIPOBEICHUEM
OO6opynoBaHue U BeIlIecTBa JIs 1 |XHUMHUYECKUX OIIBITOB,

OTIBITOB OTIPENENIATh MOCIEA0BATEIHHOCTh BHIIOJIHEHUS
JEWCTBUM, COCTABIISITH TPOCTEHIITYIO HHCTPYKIIHIO
U3 IByX-TpeX LIaroB.

Ipakxmuueckas desmenbHOCMb!
OPUEHTUPOBATHCS B MHOTO0Opa3Uu XUMUYECKOTO
000pyTI0BaHHUS;

OCBOMTH IIPOCTEHIINE TpUeMbl pabOTHI C
XUMHYECKUM 000pYyA0BaHUEM

[IpaBuna 6e30macHOCTH TpH 1
MIPOBE/ICHUU OIBITOB

2 |Kak ycTrpoenbl BemecTBa? 2 | Ilosnasamenvhas oeamenbHOCMb!
HaO0JI10/1aTh 3a KaIUISIMU BO/IBI,
HaOmronenus 3a KarissMu BOJEL 1
3a KalyIsIMU BaJiIepUaHblI,
HaOmronenus 3a KarisiMu
HaOJIIOIAaTh ¥ aHAIM3UPOBATh MPOIECC
BaJICpUAHBI .
pacTBOpEHUS TIEpMaHraHaTa Kajvs 1 IOBapeHHOM
PactBopeHne nepmanranara 1 |couu B BOZE;
KaJusi ¥ TIOBapEHHOM COJIU B CTPOUTH PaCCyXJACHUS B POPME MPOCTHIX
BOJIE CYXIEeHUI 00 00beKTe, CBOMCTBAX, CBA3SX.

PeeyﬂﬂmueHaﬂ OessmenbHOCmb.

MNPpUHHUMATh U COXPAaHATH yqe6HHe OCIn 1 3ada4u,
OCYHICCTBJIATH KOHTPOJIb HA/l XOA0OM
OKCIICPUMCHTA,

IJIAHUPOBATD U BBINIOJIHATL CBOU JeNCTBUA B




COOTBETCTBHH C MOCTABJICHHOM 3aJauei 1
YCIOBUSIMU €€ peaTr3aliii.

Ipakxmuueckas oessmenvbHOCMb:

MPOBOJMTH IKCIIEPUMEHT COTIIACHO MHCTPYKIIHH
(OTIBITHI TIO PACTBOPEHHUIO ITEPMAHTaHATA KIS U
MIOBapEHHO COJIM B BOJE);

co0JI0/1aTh MpaBUiia TEXHUKH 0€30MacHOCTH

Yyneca 1151 pa3MUHKH

[Ipu3Hakyu XUMHYECKUX
peakuui

[IpupoHbIE THANMKATOPHI

Kpaxman. Onpenenenue
KpaxmMalia B IIPOAYKTaxX NUTaHUA

Ilo3nasamenvHas OesimenbHOCMb:
aHATM3UPOBATH OOBEKTHI C BBIACTICHUEM
CYIIECTBEHHBIX U HECYIIECTBEHHBIX IPU3HAKOB,;
CTPOUTH PacCyk1eHUs B GOpMe MPOCTHIX
CYyXKJIeHU! 00 00BEeKTe, CBOMCTBAX, CBA3SX.
Ipakxmuueckas oesmenvbHOCMb.!

MIPOBOJIUTH YKCTIEPUMEHT COTIIACHO WHCTPYKIIHU
(moydyeHue NpUpOAHBIX UHIUKATOPOB);

3HAKOMCTBO C yIJIEKUCIIBIM
ra3oM

[IpoexTHas paboTa
«IIprpoaHbIE MHIAUKATOPBD

co0II0/1aTh MpaBHJia TEXHUKU O€30MTaCHOCTH;
UCII0JTL30BaTh KCIICPUMEHTATBHBIN MaTepHa
JUTSL CO3JTAaHUS POCKTa (MIPHPOJTHBIC HHIUKATOPBI
U X IPUMEHEHHUE; COJIep)KaHne KpaxMmala B
MPOJIYKTAX MUTAHUSA).

Pecynamusnas oesmenvhocmo:

MIPUHUMATB U COXPaHATh yUeOHBIC 1SN U 3a]1a4H,
TJIAHUPOBATH M BBITIOHATH CBOU JICUCTBUS B
COOTBETCTBHUH C IIOCTABJICHHOH 3aa4eil U
YCIIOBHSIMU €€ peasln3allii;

OCYIIECTBIISATH KOHTPOJIb HAJl XOJI0M
AKCIIEPUMEHTA;

OIIEHUBAThH MPABUIILHOCTh BBITIOJHEHUS JEHCTBUMA

PasHouBeTHbIE Uyaeca

Xumuueckas pajayra
(ompenenenue peakiuu CpeIb)

3HAKOMBI 3a1ax HallaTbIPHOTO
crpTa

[Tonyuenune meau

OKpaIJ_II/IBaHI/IC II1aMCHH

O6GCHB6‘IGHHHC UCpHUIIa

ITony4yenue kpacurenen

[Tonmy4yenue xnopodumnna

XHMHYECKHUE KapTUHKHN

Ilo3nasamenvhas OesamenbHOCMb:

CTPOUTH pacCykAeHUs B GOpMe MPOCTHIX
CYXKJIeHUI 00 00BEKTEe, CBOMCTBAX, CBA3SIX;
OTIPEEIIATh MOCIEA0BATEIHHOCTh BHIIIOJIHEHUS
JEWCTBUMA, COCTABIISITH TPOCTEHIITYIO HHCTPYKILIHIO
U3 IBYyX-TpeX LIaroB.

Ipakxmuueckas oesmenvbHOCb:

coOmroaaTh MpaBuiia TEXHUKHU O€30MacHOCTH MPU
paboTe ¢ XUMUYECKHUMH PEaKTUBAMU U OTHEM;
MPOBOAUTDH SKCIIEPUMEHTHI COTJIACHO
UHCTPYKIUY;

OTIPEIENIATh PEAKIUIO CPEIbl PA3IMYHBIX
OBITOBBIX PACTBOPOB C MOMOIIBIO TFOOOTO
WHAUKATOPA;




Cekpert TaifHOIIUCH

M0JIy4aTh NPUPOIHBIE KPACUTEIH ITyTEM
AKCTpaKUUU (U3 JIYyKOBOM KOXKYPBI, U3 MOPKOBH,
W3 3€JICHBIX JIUCTHEB;

MIPUTOTOBJISITH PACTBOP METHOTO KYIIOPOCa;
OCYILECTBJISATh PEAKIIUIO B3aUMOICHCTBUS
pacTBOpa MEIHOTO KYIOpOCa € KEJIEC3HBIM
IBO3/IEM (CKpENnKoil);

MPOBOJUTH OIBIT NOTJIONIEHUS YEPHUIT U3
pacTBOpa akKTUBUPOBAHHBIM YIJIEM;

MPOBOJUTH OIBITHI MOTJIOMIEHUS KPACSIIIUX U
apOMATHYECKHUX BELIECTB MEJIOM, KyKYPY3HBIMHU
MMaj04YKaMu,

MPOBOJUTH OIBIT TAWHOIIUCH PACTBOPOM
Kpaxmajia ¢ HoJI0M;

MPOBOJUTH OMBIT IO TAMHONIMCH MOJIOKOM,
JYKOBBIM COKOM.

Pecynamusnas oesmenvhocmo:

MPUHUMAThH U COXPaHATh YUeOHBIC IIEJIN U 33/1a4H;
MJIAHUPOBATH U BHITIOJHATH CBOU JCHCTBUS B
COOTBETCTBHH C IIOCTABIICHHOM 3aJjaueii 1
YCJIOBUSIMU €€ pean3aluy;

OCYILECTBJISATh KOHTPOJIb HaJ XOJ0M
AKCIIEPUMEHTA;

OLICHUBATD MPABUILHOCTD BBITIOJTHEHUS ACHUCTBHI

IMosie3nbie yyneca

Hpy3pa Moitnoasipa. [louemy
MBLIIO MOET?

Tlo3nasamenvrnas oesmenvHOCb:
AHAJIU3UPOBATH OOBEKTEHI C BBIICJIICHUEM
CYIICCTBCHHBIX U HECYIICCTBCHHBIX IIPU3HAKOB,

Or[pez[eneHHe KECTKOCTH BOAbI

Jomamuss xumancTka. Kak
yAQIUTH NIATHA?

Kaxk ynanute Hakuns?

Huctum nocyny

Kykypy3Has najouka —
agcopOeHT

VY pansem p:kaBuuHYy

Jomamass xumancTka. Kak
YAAIUTh MATHA?

CPaBHMBATh 110 33JaHHBIM KPUTEPUAM BA-TPU
00BEKTa, BIJIEIAS ABA-TPU CYILIECTBEHHbBIX
IIPU3HAKA;

IPOBOJUTH KJIACCU(DUKALINIO MO 3aJJAHHBIM
KPUTEPHUSIM;

CTPOMTB PACCYKJIEHHS B (hOpME MPOCTHIX
CYXACHUI 00 00bEKTe.

Ilpakmuyeckas oesmenvbHOCMb!

coOuo1aTh MpaBUiIa TEXHUKU 0€30IaCHOCTH MpU
paboTe ¢ XMMUUYECKMMH PEaKTUBAMU;
IIPOBOJUTH HKCIIEPUMEHTHI COITIaCHO
MHCTPYKLUHY;

IIPOBOJUTH OIIBIT 10 ONPEACIICHUIO PEAKLIUN
Cpenbl pacTBOPA MBLIA,

IIPOBOJUTH OIIBIT IO TOJY4YEHHUIO MbLIA U3
PaCTUTENBHOIO Maciia U U3 CTEapUHOBOW CBEYH;
IIPOBOAMTH OIBIT 110 BCIIEHUBAHUIO MBUIBHOTO
pacTBOpa B MATKOM U JKECTKOU BOJE;




HpOBOI[I/ITB OIIBIT ITO OYUCTKE TKAHHU OT TpaBﬂHOﬁ
3€JIEHU CIIUPTOM;

HpOBOI[I/ITB OIIBIT IIO OYUCTKEC TKAHHU OT ‘IepHI/IJI C
MIOMOLIBIO CIIMPTA U MEJIA;

HpOBOI[I/ITI) OIIBIT 11O OYUCTKE TKAHHU OT ITATCH COKaA
C MOMOIIBIO IEPEKUCH BOJOPO/IA U HALLIATBIPHOTO
CIIUPTA;

HpOBOI[I/ITI) OIIBIT 11O YHUCTKE (1)a$IHCOBI)IX
MPEAMETOB OT HAJIETA «MAPTAHLIOBKH» CMECHIO
MEPEKUCH BOJIOPOAA U JIMMOHHOM KUCIIOTHI;
MIPOBOJIUTH UCCIIEAOBATEIBCKYIO padOTy IO
onpeﬂeneHmo JKECTKOCTHU BOABI B paSHHqHBIX
NCTOYHHUKAX.

Pecynamusnas oesmenvnocmo:

HpI/IHI/IMaTI) nu COXpaHSITI) y‘Ie6HI)I€ OeJIn U 3a4a4u,
l'IJ'IaHI/IpOBaTI) U BBIIIOJIHATH CBOU )ICI\/'ICTBI/IH B
COOTBETCTBHH C TTIOCTaBICHHOM 3a/1auei
YCJIOBUSIMU €€ pean3aluu;

OCYILIECTBJISATh KOHTPOJIb HaJ XOJ0M
SKCIIEPUMEHTA;

OLICHUBATH HpaBI/IHBHOCTB BBITIOJIHCHU ST JleflCTBHfI

IHoyuurtenbHbIe Yyaeca

Kpucramnsl

OIEITEI C )KEJTAaTHHOM

Kayuyk

RlR|FR,|w

Ilo3nasamenvHnas OesamenbHOCMb!

CTPOUTH PaCCyXJACHUS B (OPME MPOCTHIX
CYXKJIeHU! 00 00BEKTe, CBOMCTBAX, CBA3SIX;
OTIPENENIATh MOCIEA0BATEIHHOCTh BHIIIOJIHEHUS
JIEWCTBUM, COCTABIISITH TPOCTEHIITYIO HHCTPYKIIUIO
U3 IBYyX-TpeX LIaroB.

IIpaxmuueckas oeamenvHoCmb:

coOroaaTh MpaBuiia TEXHUKU O€30MacHOCTH MPU
pabore;

MPOBOAUTH IKCIIEPUMEHTHI COTTIACHO
UHCTPYKIUY;

MPOBOAUTD SKCIIEPUMEHT IO MPUTOTOBIICHUIO
CTYIHS U3 )KeJlaTUHA;

MPOBOJMTH OTBIT IO PACTBOPEHUIO B
JKEITATUHOBOM CTYJHE KPYIMUHKHU OKpAIICHHOMN
coyi (MapraHIjOBKH);

MPOBOAMTH OTIBIT 110 BHIPAIIIMBAHUIO KPUCTAIIIOB
pa3IMYHBIX BEUIECTB.

Pecynamusnas oesmenvHocms:

MPUHUMATD U COXPaHATH ydeOHbIE LIEIH U 33/1a4H;
TUTAHUPOBATh U BHITIOJIHATH CBOU JACHCTBHUS B
COOTBETCTBUU C MOCTaBJICHHOM 3a1aueil u
YCIOBUSIMU €€ peann3allii;

OCYIIIECTBIISATH KOHTPOJIb HAJ XOJIOM
IKCIIEPUMEHTA;

OIICHUBATh MPABUILHOCTH BBITIOJIHEHUS IeHCTBUN




Caankue yyjaeca Ha KyXHe 6 | llosnasamenvHas dessmenbHOCMb:
. AQHATM3UPOBATH OOBEKTHI C BBIJICTICHUEM
Caxapa. Ilonyuenue 1
CYLIECTBEHHBIX U HECYIIECTBEHHBIX IIPU3HAKOB;
HCKYCCTBEHHOI'O M€Ja
CpPaBHUBATH M0 33JIaHHBIM KPUTEPHUSIM JBA-TPU
JlomaniHue neaeHIbl 1 |oObekra, BBIACISAS IBA-TPH CYIICCTBCHHBIX
IPU3HAKA;
Ornpenenenue TIII0KO03bI B 1
IPOBOAUTH KJIACCU(UKALIMIO 0 3aJaHHBIM
OBOMIaX U (hpyKTax
KPUTEPUSIM;
[Touemy Hecnenble 10I0KU 1 |crpouts paccyxaeHus B Gopme IpoCThIX
KHCJIBIE? CyXKJIeHU! 00 00OBeKTE.
Ipakmuueckas oessmenvbHoCmb.
[Tony4yenune kpaxmasa 1 OIBITHI 1
C HUM coOIroaaTh MpaBuiia TEXHUKU O€30MacHOCTH MPU
pabore;
Creno0Ounblii Kiek 1 | npoBOAMTE PKCIEPUMEHTHI COrTIACHO UHCTPYKIIUH;
IPOBOAMTH OIIBIT 110 MOJIYYEHHUIO JKKEHOTO caxapa
WIH KapaMey;
MPOBOAMTH OTIBIT 110 MOJIYYEHHIO Kpaxmalia u3
KapTodens;
OCYILIECTBIISITH KAYECTBEHHYIO PEAKIIMIO Ha
KpaxmaJl ¢ IpUMEHEHHEM MO0 /1a;
IIPOBOAMTH OTIBIT 110 PA3IOKEHUIO Kpaxmania
CITIOHOM (TIEpHOUYecKasi MPOBEpPKa HOA0M);
MIPOBOAMTH UCCIIEIOBAHUE 10 OIPEICTICHUIO
COJIep’KaHuUs TJIIOKO3bI B COKaX Pa3IMYHBIX
OBOIIIEH U PPYKTOB.
Pecynamusnas oesmenvrnocms:
NPUHUMATh U COXPaHAThH yueOHbIE LI U 3a/1a4H;
HccaenoBareibckue yyaeca 20 |Ilo3znasamenvuas OesmenbHOCHb:
IUTAHUPOBATh U BHINIOJIHATH CBOU JACHCTBUS B
CO6op matepuana st . .
o COOTBETCTBUU C IMOCTaBJICHHOM 3a1a4eil u
MIPOEKTHOM pabOThI
YCIOBUSIMU €€ pean3alluy;
- 1 OCYILIECTBIISITH KOHTPOJIb HAJ[ XOJIOM
IfI)aKTI/IKyM-IzlccneLLOBaHI/Ie KCTICPHMEHT;
«AHIICBD OIICHUBATh MMPABUJIBHOCTH BBIIOJIHEHUS ACHCTBUIA
OTIpeNeNATh OOBEKT U MPEIMET UCCIIEeIOBAHUS;
3amuTa npoekra «llaryonoe 1 aHAJIM3UPOBATH OOBEKTHI C BBIJICTICHHUEM
BJIMTHMC YMIICOB Ha 310POBLC CYILIECTBEHHBIX U HECYILIECTBEHHBIX ITPU3HAKOB;
HCIIOBCKa» CpPaBHHUBATH I10 33JIAaHHBIM KPUTEPHUSAM JBA-TPU
00BeKTa, BBIIIESIS IBA-TPH CYLIECTBEHHBIX
MpPU3HAKA;
[IpakTukym-ucciaenoBaHme 1 |nmpoBoAUTH KIACCH(PHUKAIUIO TIO 3aJaHHBIM
«MopoxeHoe» KPUTEPUSIM;
CTPOUTH PacCyXAEHHUS B (POPME IPOCTBIX
3amuTa npoekra «O mosuas3e u 1 P pacey® dop P
CyXJIeHHH 00 0OBeKTe.
BpEAE MOPOKEHOTO» .
Ipaxmuueckas dessmenbHoCmb.
[IpakTuKyM-Hccae10BaHne 1 |BBINOJHATH OCHOBHBIE OTIEPALIMH JJIsI IPOBEACHUS

«Ioxonam

HNCCICA0BAaHUA,




3ammTa npoekra «O MmoJib3e u
BpeJie IIOKOJIa/1a

IIpakTuKyM-HCCIIEOBAaHHE
«OKeBarenbHas pe3nHKa»

3amura npoektoB «lcTopus
JKEBATEIIbHON PE3UHKW,
«KeBatenbHas pe3uHka: Oena
WM TPEHUHT Ui 3y00B7»

Monyinb «XUMHUSI HATUTKOBY»

[Ipe3entanus «TaliHbl BOIBD)

[IpakTukymM-ucciegoBanne
«["a3upoBaHHBIC HATTUTKW

3ammTa npoekta «BnusHue
ra3upOBAaHHBIX HAITUTKOB Ha
3I0POBBE YETIOBEKA»

[IpakTukym-ucciieroBanue
«Han»

3amuta npoekrta «llome3nbie
CBOICTBA yas»

M3y4aTh COCTAaB MPOYKTa MO ITUKETKAM;
IMMPOBOAWTD UCCICAOBAHUA 110 U3YUCHUIO U
OTIMCAHUIO (PU3UYECKHUX CBOMCTB MPOTYKTOB;
coOroaaTh MpaBmiIa TEXHUKH OE30MaCHOCTH MPU
pabore;

IMPOBOAUTD SKCIICPUMECHTEI COIJIACHO MHCTPYKIUU,;
IMPOBOAWTDH KAaUCCTBCHHBIC PCAKIIUN HA 66JIKI/I,
JKUPBL, YTIIEBOIBI,

MIPOBOJUTH UCCIIEIOBAHUA HA ONIPEIEIECHUE
KHCIIOTHOCTH, HAJIMYUE KPACUTENIEH.
Pecynamusnas oesmenvhocmo:

MNPpUHHUMATh U COXPAaHATH y‘Ie6HI)I€ OeJIn U 3a4a4u,
IJIAHWPOBATH W BBIINIOJIHATE CBOU JIGI\/IICTBI/IH B
COOTBETCTBHH C IOCTABIICHHOM 3aJjaucii 1
YCJIIOBUSIMU €€ pean3aluu;

OCYHICCTBJIATEL KOHTPOJIb IIPHU HAJIMYKUHW OTAJIOHA,
OLCHUBATD MPABUJIIBHOCTE BBITTIOJTHCHUA JICI\/'ICTBI/II\/'I

[IpakTukym-ucciaegoBaHne
«Momnoko»

Monaynb «Moromiue cpeacTa
JUTSI TIOCY/IBI»

[IpakTUKyM-HCClIeIOBaHNE
«Morommue cpeacTpa it
MTOCYIBI»

3ansatue-urpa «MpUibHBIE
ITY3bIPH»

JKOJIOrHYeCKHe Yyaeca

N3yuaem nbuib

OrnpeneneHrue HUTPATOB B
0BOII[aX

OunpTpyeM 3arpsA3HEHHYIO
BOZY

KucnotHsle moxan

Tosnasamenvuas oesmenbHoOCMb:

OIIpeeNIATh OOBEKT U MPEAMET HCCIIeIOBAHHUS,
AHAJIM3UPOBATh OOBEKTHI C BBIICICHUEM
CYILIECTBCHHBIX M HECYI[ECTBCHHBIX PH3HAKOB;
CPaBHHUBATH I10 33/IAHHBIM KPUTEPHSIM JIBA-TPU
00beKTa, BBIJIENSS IBa-TPH CYIIECTBEHHBIX
NpU3HaKa;

IPOBOAUTH KJIACCU(PHUKALUIO 0 33JaHHBIM
KPUTEPUSIM;

CTPOUTH PACCYKIACHUS B (hOpME IPOCTHIX
CyXJleHHH 00 0OBeKTe.

Ilpaxmuueckas 0esamenrbHOCHb!

BBITIOJTHSTH OCHOBHBIE OTIEPAIMHN IS TPOBEICHUS




HCCJICIOBAHUS;
HpOBOI[I/ITB HCCIICAOBAHUA I10 I/I3yIICHI/IIO nu
OTIMCAHUIO (PU3UIECKUX CBOWCTB IMBLIN, BOJIBI,
coOroaaTh MpaBmiIa TEXHUKH OE30MaCHOCTH MPU
pabore;

HpOBOI[I/ITI) E)KCHepI/IMeHTI)I COrJIaCHO I/IHCprKIII/II/I;
IPOBOJUTH (PUIBTPOBAHMUE 3arPSI3HEHHOM BOJIBI,
MIPOBOJUTH UCCIIEIOBAHUA HA ONIPEIECIECHUE
HUTPATOB B OBOIIIAX.

Pecynamusnas oesmenvhocmo:

HpI/IHI/IMaTI) nu COXpaHSITI) y‘Ie6HI)I€ OeJIn U 3a4a4u,
HHaHI/IpOBaTI) U BBIIIOJIHATH CBOU JICI\/’ICTBI/IH B
COOTBETCTBHH C IOCTABIICHHOM 3aJjaucii 1
YCJIOBUSIMU €€ pean3aluu;

OCyHIGCTBJ'ISITI) KOHTpOJ'[B HpI/I HaJINn4uu 3TaJIOHA,
OLICHUBATH HpaBI/IJ'II)HOCTI) BBITIOJITHCHU ST JICI\/’ICTBI/II\/'I

10

HHTe/iekTya bHbIE Yyaeca

XuMuyeckue pedychl, Iapabl

3aHI/IMaTeJ'IBHI)Ie OIIBITHI U UX
00BSICHEHNE

Urpa-kxBect «llyremectBue
YMenku B MUp BELIECTBY

Urpa-kBect «IlyremectBue B
cTpany XuMHIO»

Tosnasamenvuas 0esmenbHoOCmb.

OTIPEICNIATh OOBEKT U MPEMET UCCIICIOBAHUS;
aHaHI/ISI/IpOBaTB O6’I)€KTI)I C BBIACJICHUECM
CYH_[eCTBeHHI)IX n HecyH_IeCTBeHHBIX HpI/ISHaKOB;
CpaBHI/IBaTB 110 3aIaHHBIM KpI/ITepI/IHM JIBa-TpI/I
06TJGKTa, BBIICIAS )IBa-TpI/I CyHIGCTBeHHBIX
MPHU3HAKA;

MPOBOJMTH KJIACCU(PUKAIINIO 10 33 TAHHBIM
KPUTECPHUSIM;

CTPOUTH PACCYXJACHHUS B (HOPME IPOCTHIX
CYyXKJIeHU! 00 0OBeKTe.

Peeynamusnas oesmenvrnocms:

IMPUHUMATD U COXPAHATH yIeOHBIC LIEIH M 3a/1a4H;
IUTAHUPOBATh U BBITIOJHATH CBOU JCHCTBHS B
COOTBETCTBHUH C ITIOCTABJIECHHOM 3a/1aueii U
YCIOBUSAMU €€ peah3allvH;

OCYIIIECTBIIATh KOHTPOJIb TPH HAJTMYMH TAJIOHA;
OIICHUBATh MTPABMIILHOCTH BBITIOJTHECHUS JICHCTBUI




JIMYHOCTHBIE, METANIPEJIMETHBIE U TIPEJJMETHBIE PE3YJIbTATbBI
OCBOEHUS KYPCA «YBJIEKATEJ/IBHASA JTABOPATOPUS
CdhopmynrpoBaHHbIE TIENTU PEATHIYIOTCS Yepe3 TOCTHKEHNE 00pa30BaTeIbHBIX PE3YJIbTATOB.

OTH pe3yabTaThl CTPYKTYPUPOBAHBI MO KIIOYEBBIM 3a7ayaM OOILIEro 0O0pa3oBaHMs, OTPaXKAIOIIMM
WHAMBHUIyaJIbHbIE, OOIIECTBEHHBIE M TOCYJapCTBEHHBbIE NOTPEOHOCTH, W BKJIIOYAIOT B cels
MpeIMETHBIC, METANPEIMETHbIE U JUYHOCTHBIE pe3yibTaThl. OCOOCHHOCTh XMMHHU 3aKIIOYACTCS B
TOM, YTO MHOTHE MPEIMETHBIC 3HAHUS U CIIOCOOBI JEATEIHHOCTH MMEIOT 3HAYUMOCTH ISl IPYTUX
MPEIMETHBIX 00JIaCTel U (OPMHUPYIOTCS TPH MX U3yICHUH.

JINYHOCTHBIE PE3YJIbTATbBI
VY oOyuaromierocst Oymyt chopMUpOBaHBI:
OTBETCTBEHHOE OTHOIIIEHHE K YICHHUIO, TOTOBHOCTb U CITIOCOOHOCTH
K CAMOPa3BUTHIO U CaMOOOPa30BaHHIO HA OCHOBE MOTHBAIIMU K 00YUEHHIO W TTO3HAHHUIO;
[EJIOCTHOE MUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
0OLIECTBEHHON PAKTUKH;
0CO3HAHHOE U OTBETCTBEHHOE OTHOIIEHNE K COOCTBEHHBIM ITOCTYIIKAM;
KOMMYHUKATHBHAsE KOMIIETEHTHOCTh B TIpoIiecce o0pa3oBaTesIbHOM, yueOHO-
MCCIIEI0BATENILCKOM, TBOPUECKOM U IPYTHX BHIIOB JIEATEITHHOCTH
OOyyaromuiics MOJIy4UT BOZMOKHOCTH JJ1s1 (GOPMUPOBAHUSA:
BHYMPEeHHel NO3UYUU WKOJILbHUKA HA YPOBHE NOTOMCUMENTbHO20 OMHOUWEHUS K WKOJLe,

NOHUMAHUS HeoOX00uMoCmu YUY€EHU:, 6blpAINCEHHO2O 6 npeo6ﬂa0auuu yll€5H0'l’lO3Ha661m€Jleblx
momueos u npe()noqmeﬁud COUUAIbHO20 cnocoba OYEHKU BHAHUU

METANPEIMETHBIE PE3YJIbTATbBI
Ilo3HaBaTeIbHBbIE YHUBEpPCAJIbHbIE 1efiCTBUS
YYyeHUK HAYUHUTCHA
aHAJIM3UPOBATH OOBEKTHI C BBIACICHUEM CYILIECTBEHHBIX U HECYIIECTBEHHBIX MPU3HAKOB
CpPaBHUBATH MO 33/IaHHBIM KPUTEPHUSIM 2—3 00BEKTa, BBIACISS 2—3 CYIIECTBEHHBIX TPU3HAKA
MIPOBOJUTH KJIACCU(DUKALIUIO 10 33/IaHHBIM KPUTEPUIM
CTPOUTH PACCYXJACHUS B POPME MPOCTHIX CYXKACHUM 00 00bEKTe, €ro CBOMCTBAX, CBS3AX
yCTaHaBIUBATh MOCIEA0BATEIHHOCTh COOBITUI
OTIPEIEIIATh MOCIEeI0BATEIbHOCTD BBHIITOJIHEHUS ICHCTBUHN, COCTABIISTH MIPOCTEHIIYIO

MHCTPYKIUIO U3 2—3 11aroB

MOHUMATh HH(OPMALINIO, TPEJICTABICHHYIO B HEIBHOM BU/E (BBIACISAET 00NN TPpU3HAK

T'PYIIIBI 3JIEMCHTOB, XaPaKTCPUI3YCT ABJICHUC 10 €TI0 OHI/ICEIHI/IIO)

Y4yenuk MOJYYIMT BO3MOKHOCTD HAYYUTHCHA

OCYILIECTBIISITH CPAaBHEHUE, CAMOCTOSITENILHO BHIOMPAsi OCHOBAHUS M KPUTEPHUH
OCYILIECTBIIAThH KJIacCU(PHUKAINIO, CAMOCTOSITEILHO BBIOUpast KpUTEPHUH

CTPOUTBH JIOTUUECKUE PACCYXKAECHUS, BKIIFOYAIOIIHUE YCTAHOBJIEHNE IPUYUHHO -CIIEACTBEHHBIX
CBsI3eH

yCTaHaBIUBATh MOCIEA0BATEIHbHOCTh COOBITUH, BBISIBISATH HEIOCTAIOIINE IIEMEHTHI
OIPENENATH MTOCIEN0BATEIBHOCTD BBIIIOJIHEHU S IEUCTBUN, COCTABIIATH HHCTPYKILIUIO
(anropuTM) K BBITIOJIHEHHOMY JIEHCTBUIO

MOHUMATh WH(OPMAIINIO, TPEJICTABICHHYIO B HEIBHOM BUE (BBIACISACT OOIINUN TPU3HAK
TPYIIIBI 2IEMEHTOB, XapaKTePU3YeT SBIIEHUE TI0 €r0 OMHUCAHUI0), K CAMOCTOSTEIHHO
MIPEICTaBIATh HHPOPMAIMIO B HESIBHOM BHJIC



PerJIﬂTI/IBHBIe YHUBEPCAJIBHLIC aeicTBUA
Yuyenuk HAy4YIMTCH:

. MPUHUMATh U COXPAHATH y4eOHBIC IIETH U 3a1a4H

o OCYULIECTBJIATh KOHTPOJIb ITPY HAIMYUU TAJIOHA

. IJIAHUPOBATh U BBINIOJIHATH CBOU JICUCTBUSA B COOTBETCTBUH C ITOCTaBICHHOW 3aaadei
U YCIOBUSMU €€ pealn3aluy

. OLICHUBATH IIPAaBUJILHOCTH BBIINIOJHEHUS JEHUCTBUS HA YPOBHE PETPOCIEKTUBHOU
OLICHKH

Y4eHUK MOJTYy4YUT BO3MOKHOCTh HAYUYHThCS:
8 compyOHU4ecmee ¢ yuumenem Cmagums HoGvle yueOHbvle 3a0auu
0CYyuecmensims KOHMpoJib Had YPOSHE NPOU3BOIbHO20 GHUMAHUSL
NIAHUPOBAMb U BLINONHAMb CEOU OCLCEUS. 8 COOMEEMCMBUU C NOCMABIEHHOU
3a0ayell U YClo8UIMU ee Peaiu3ayull 8 HOBOM Y4eOHOM mamepuane

o CAMOCMOAMENbHO A0EK8AMHO OYEHUBAMb NPABULLHOCTb GbINOJHEHUS. OeUCMEUs] U

BHOCUMb HEOOXOOUMbBLE KOPPEKMUBHL 8 UCNOJIHEHUE KAK N0 X0OY €20 pedaiu3ayuu, mak u 6 KoHye
oeticmeus

KoMmyHHKaTHBHBIE YHHBEpPCAJIbHbIE 1eHCTBUS
Y4eHuk HayuuTcs

o CTPOUTH MOHSATHBIC JJTs TApTHEPA BHICKA3BIBAHUS MPU OOBICHEHUH CBOETO BHIOOpA
. (hopmyIUpOBaTH BOIIPOCHI
Y4eHUK MOJYyYUT BO3MOKHOCTH HAYYHThCS
o cmpoums nousimHbwle O/ NAPMHEPA BbICKA3bIBAHUS NPU 0OBACHEHUU C80€20 8blO0PA U
0meeuams Ha NOCMABIEeHHblEe BONPOCHL
. G opmynuposams 80npocsl, He0OX0OUMbLE OJisl OP2AHU3AYUU COOCMBEHHOL

oesmenbHOCmuU U COmpyOHU4ecmaa ¢ NapmHepom

MNPEJIMETHBIE PE3YJIbTATBI

[IpenMeTHBIMH pe3ylbTaTaMU OCBOEHHUSI MPOrpPaMMbl «YBJEKaTelbHas JIabopaTopus»
SIBJISIFOTCSI CIIEAYIOIINE 3HAHUS U YMECHHUS:

— YMEHHE HCIOJb30BaTh TEPMHUHBI «TEJIO», «BEIIECTBO», «XUMHYECKUE SIBICHUS,
«UHIUKATOPBD»;

— 3HaHUE XUMUYECKOU MOCY/ABI ¥ MPOCTEUIIEr0 XUMHUUECKOT0 000pyI0BaHUS;

— 3HaHUE MPaBUJI TEXHUKU 0€30MaCHOCTH MpU paboTe C XUMUYECKUMHU BEIlleCTBAMU;

— YMEHUE ONPeAeTATh MPU3HAKH XUMHUECKUX PEaKIUii;

— YMEHUS U HaBBIKH B MIPOBEJICHUN XUMUYECKOTO HKCIIEPUMEHTA;

— YMEHHUE MPOBOAUTH HAOIIOJCHHUE 32 XUMHUECKUM SIBJICHHEM.

Boinycknuk nonyuum 603M0XMCHOCHb HAYUUMbCA:

* UCIOJIb30BaTh NpU MPOBENEHUM MpakTudeckux padotr uHcTpymMeHThl UKT (dorto- u
BUJICOKAMEPY U JIp.) AJIs 3aIUCH U 00paboTKH MHGOpPMAIIMU, TOTOBUTH HEOOJIBIINE MPE3EHTALIUH T10
pe3ynbTaTaM HaOMIOICHUI U OTIBITOB;

*  MOJENUpoBaThb OOBEKTHI M OTJIENbHBIE MPOLECCHl PEAbHOIO MHpa € HCIOJb30BaHHEM
BUPTYaAJIbHBIX Ta00OPATOPHI 1 MEXaHU3MOB, COOPaHHBIX U3 KOHCTPYKTOPA;

*  MOJIb30BaThCsl TMPOCTHIMM HABBIKAMH CAMOKOHTPOJISI CaMOYYBCTBHS ISl COXPAHEHUS
3I0POBbS, OCO3HAHHO BBIMONHITH PEXKUM [IHS, MpaBUja PAMOHAIBHOTO MUTAHUS WU JIMYHON
TUTHEHBI;

* BBITIONHSATH MpaBujia 0€30MacCHOTO MOBEACHUS B IOME.



TpeOGoBanus U pe3yJbTaThbl K YPOBHIO IIOATOTOBKHU Y4aIINXCS
o0yyarommecsi 10JI’KHbI 3HATD:

— 4TO BCE OKPYXKAIOIIME HAC IPEIMEThI HAa3bIBAIOT TEJIAMU, KOTOPBIE COCTOAT U3 BELIECTB;

— 0 psiie XMMHMUYECKUX BEIIECTB M MX CBOMCTBaX (HampuMep, YKCYCHasl KUCIIOTa, MeN, COAa,
YIJIEKUCIIBIN Ta3, MEpMaHraHaT Kajus, ralieHas M3BECTb, MEIHBIM KYIIOPOC, KEJIE3HbIM KYyIopoc,
Kpaxmai, caxap H Jip.);

— HEKOTOpblE XMMMUYECKHE TEPMHHBI, HCIOJIb3yeMble B OBITY M JIUTEpaType (Hampumep,
KHCJIOTa, OCHOBAHUE, L1€JI04b, HENTpaIu3alys, MOJIEKylla, XUMUUYECKasl peakius, afcopouus u ap.);

— OTBETHI HA MHOTHE OBITOBBIE BOTIPOCH («UTO Takoe HaKUIMb M Kak ¢ Hel OopoThesa?», «Kax
yaaaTh nsatHa?y, «4To Takoe TalHOTUCH?» U Ap.);

— HEKOTOpble XMMMUYECKHE TEPMHUHBI, UCIIOJIb3yeMble B OBITY W JUTEparype (Hampumep,
KHUCJIOTa, OCHOBAHHWE, ILEJI0Yb, HEUTpanmu3alus, MOJIEKYJIa, XUMHYECKas peakuus, afcopouus,
WHJIUKATOPHI U JIp.);

— OTBETHl Ha MHOTHE ObITOBbIE Bompochl («Ilouemy Hecnenbie s1610ku kucasie?y, «[louemy
yail cBeryieer oT sJuMoHa?», «llouemy uepHeroT HOXH OT (pykToB?», «lloyemy MbLIO MIIOXO
MBUTUTCS B )KECTKOM Boe?» U JIp.);

— arperatHble COCTOSIHUS BEIIECTB, UX (PU3HUECKHE CBOMCTRA,

o0yyaromuecst 10JKHbIyMeTh:

— TPUBOJUTH IMPUMEPHI PA3JIMYHBIX TEI W BEUIECTB, OKPYKAIOIIHUX HAC B MOBCEIHEBHOU
JKA3HHU;

— ONpCACIIATh BUABI ACATCIIBHOCTU YCJIOBCKA, CBA3AHHBIC C U3YUCHHUEM IPUPOIBL (MeTO)IBI
MO3HaHUs: HAOII0IEHNE U SKCIIEPUMEHT);

— WCKAaTh M HAXOJUTh CYIIHOCTh MPOCTEUININX SBJICHUW OBITOBOW KWU3HH (Hampumep,
M3MEHEHHE [[BETa MUILEBbIX MTPOIYKTOB);

— TMPOBOJUTH SJIEMEHTAPHBIA KAaUEeCTBEHHBIM aHaIW3 MPOIYKTOB (HampuMep, OMpelesieHue
KpaxMmaja, Ofpe/ieJIeHHe peaKkuu cpebl);

—IPOBOJANUTH HECJOKHbIE MAHUITYJISLUKA HAa OCHOBE 3JIEMEHTAPHBIX XMUMHUYECKUX 3HAHUU U
yMeHHH (HampuMmep, BhIBEIEHUE MATEH MyTeM SKCTPAaKIMHU U aJcopOLUU, YMEHbIIEHUE KECTKOCTH
BO/Ibl, TIOJYYEHHUE PACTUTEIbHBIX KpacuTesaeu u ap.);

— IPOBOJIUTH HECIIOKHBIE ONBITHI U HAOIIOCHUS 32 HUMH.

— MPOBOJIUTH DJIEMEHTAPHBIM KaueCTBEHHBIM aHAIM3 MPOIYKTOB (HApHUMEp, OCYIIECTBISAThH
KaueCTBEHHYIO PEaKIMI0 Ha Kpaxmall ¢ UCIOJIb30BaHHWEM HoJ/a, KaYeCTBEHHYIO PEakIHio Ha OenKH,
KUPBI, YTIIEBOABI U JIp.);

— MPOBOAMUTH HCCIEAOBAHUS IO OINPEACICHUIO COJIEP>KAaHUS TIIIOKO3bl B COKAaX Pa3JIMYHBIX
oBolIEeH U PPYKTOB, CO/IEP)KAHUE HUTPATOB B OBOILAX H JIP.);

— IPOBOJMTH HCCIEAOBAHNE MTPOIYKTOB MUTAHUS (YUIICHI, IOKOJIA[], Ta3HPOBaHHbIC HAMTUTKH,
MOJIOKO, MOPOXEHOE, Yal U JIp.);

— IPOBOJIUTH HECIIOKHBIE ONBITHI U HAOMIOICHHS 32 HUMH,

—0TOUpaTh HH(GOPMALIUIO U CO3/1aBaTh MIPOEKTHI 110 TEMaM HCCIIEIOBaHUS;

— CO3/1aBaTh NPE3CHTALIUU U OCYIIECTBIIATh UX 3AIUTY.

D opMBbI KOHTPOJIA
Texymuii KOHTPOJb YCBOGHMS MaTepHaja OCYLIECTBIISETCS MyTEeM YCTHOTO (TMCbMEHHOIO)
OIIPOCa WU IIyTE€M BBINOJHEHUs NPAKTUYECKUX 3agaHui. Ilepuonnyecku 3HaHUA U yMEHUA 110
MIPOI/IEHHBIM TEMaM MPOBEPSIOTCS BBHIIOJHEHUEM MTPAKTUYECKUX padoT.
HtoroBas arrecranusi ydamuxcsi MNPOXOAMT B (OpMe 3allUThl BBITYCKHOW HPOEKTHOMN
paboTHI.



JIMTEPATYPA U MATEPUAJIBHO-TEXHUYECKOE
OBECIHHEYEHHUE
Onucanue yueOHO-MeTOANYECKOT0 M MATEPHAJILHO-TEXHHYECKOI 0
ob0ecrneyeHunsi 00pa3oBaTeJIbHOIO MpoLecca
Texnuueckue cpeocmea odyuenus.
Criemanu3upoBaHHbIM IporpamMMHo-anmnapatHbii kommiekce neaarora (CITIAK):
NIEPCOHAIBHBIA KOMIIBIOTED;
MHTEPAKTUBHAS JI0CKa;
MYJIbTUMEAUNHBIN IPOEKTOP;
KOJIOHKH.
Haznaouvie nocoous no Kypcy.
Buneoypoku no remMam Kypca;
D0PsI 0 TEMaM Kypca;
MHCTPYKLMOHHBIE KapThl JUIsl BBIOJHEHUS BCEX MPAKTUUECKUX 3aJaHUN Kypca;
pa3aaToyHbIM MaTepua JUisl OCBOCHMSI pa3JesioB Kypca;
JIMCKH C 3aHUMAaTEJbHBIMU ONBITAMHU U 00ydaronue MyabTOUIbMBI IO XUMHH;
XMUMHUYECKOEe 000pyI0BaHUE IS POBEICHUS OTIBITOB;
XUMHYECKHE PEAKTUBBHI.
3aHATHS TPOBOJATCS B KaOMHETE XUMUHU, CHA0’)KEHHOM BBITSKHBIM IIKaQOM, MOHKOH ¢
ropsiueil ¥ XOJIOJHOM BOJOM, aNTEYKOM JJIsl OKa3aHUs IEPBON MEIUIIMHCKOW MOMOIIIH.

JIUTEPATYPA
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