


BBenenne
OcHamenue o011e00pa3oBaTeIbHBIX KO COBPEMEHHBIM aHAJIOTOBBIM U ITU(GPOBBIM 000-
PYJIOBaHUEM SIBIIICTCS MaTepuaabHOU 0a30i peanu3anuu (heaepaabHbIX TOCYAapCTBEHHBIX
00pa30BaTeNIbHBIX CTAHIAPTOB. ITO OTKPHIBAECT HOBBIC BO3MOXKHOCTH B YPOUHOU U BHEYPOU-

HOM, BHEKJIACCHOH JIEATEILHOCTH U SBJSIETCS HEOTHEMIIEMBIM YCIIOBHEM (DOPMUPOBAHHS
BBICOKOTEXHOJIOTHYHOM Cpeibl MIKOJIbI, 6€3 KOTOPOH CII0KHO MPEICTaBUTh HE TOJIBKO MPOodUIbHOE
oOydeHune, HO U COBpEMEHHBIN 00pa30BaTeNIbHBIN Mpoliecc B 1ieioM. Pa3zpacraercs momne
B3aMMOJICHCTBHS YUCHHUKA U YUUTENIS,, KOTOPOE PaCIPOCTPAHIETCA 32 CTEHBI UIKOJIbI B pEaIbHbBIN
UBUPTYaIbHBIN connyM. Mcronb30Banmne yaeOHOro 000pY/I0BaHMS CTAHOBUTCS CPEACTBOM
o0ecreyeHus 3TOro B3auMOJICHCTBUS, TeM 0oJiee B YCIOBUSIX O0yUeHUsI IPEeaAMETY Ha YriIyOnéH-

HOM YpOBHE, IIpeIojaraéMoM npoduiuzanueil 00yueHus.

B pamkax HaumoHanbHOro npoekra «O0pa3oBaHHe» CTajJ0 BO3MOXKHBIM OCHALEHUE 1IKOJ
cOoBpeMeHHBIM 000pyioBanueM «llIkonbHbIN KBaHTOPHYM». BHeapeHne 3Toro 060pyoBaHus
IO3BOJISIET KAYECTBEHHO U3MEHUTH Ipoliecc o0yueHus ouonoruu. [lossisercs BO3MOKHOCTh
KOJINYECTBEHHBIX HAOJIOACHUI U ONBITOB AJIS MOJIy4YEHUs I0CTOBEepHON HH(pOpMaLuu o 6uo-

JIOTUYCCKUX IMpoLeccax u oonekrax. Ha ocHoBe IMMOJIYUCHHBIX SKCIICPUMCHTAJIbHBIX JaHHBIX
06y11aeMLIe CMOT'YT CaMOCTOATCIIbHO ACJIaTh BBIBOBI, O606H_IaTB PE3YJbTAaThl, BBIABIIATH
3aKOHOMCPHOCTH, YTO HA HAIll B3IJIAM, CHOCO6CTBy€T IOBBIIICHNUIO MOTHBAallK1 06yqu1/151
IMIKOJBbHHUKOB.

Bricokast Cl105kHOCTB pabOTHI C COBPEMEHHBIM IU(POBBIM, 00ecTieYeHrne ero paboTocmo-
COOHOCTH, HEAOCTATOYHOCTh METOJUYECKOI0 00eCedeHHsI — BCE ITO 3a4acTyIO BCTYIAET B

IPOTHBOPEYHE C HEIOCTATOYHOCTHIO HH(OPMAIIMOHHBIX U HHCTPYMEHTAIBHBIX KOMITETCHIIH
nnenarora. Pasperienue 1aHHOTO KOH(INKTa BO3MOYKHO B IPAKTUYECKOM JIEATEILHOCTH, B
BBINTOJIHCHUH JIEMOHCTPAIIMOHHBIX U JIAOOPAaTOPHBIX PabOT, OpraHU3aIiu J1ad00paTOpHOTO
OKCIIEPUMEHTA, B OPTaHU3AIMH [TPOSKTHON B yIeOHO-HCCIICIOBATEIILCKON ACSITEITLHOCTH
oOyuaromuxcs. B mporiecce skcriepuMeHTaTbHON paObOThI y4Yaluecsi IPHOOPETAIOT OIBIT
MO3HAHUSAPEATbHOCTH, SIBIISIFOIIMICS BaKHBIM 3TalioM (POPMHUPOBAHUS Y HUX YOEKIEHHM, KOTOpHBIE,
CBOIO OYEPE/Ib, COCTABIISIIOT OCHOBY Hay4YHOTO MHUPOBO33peHUs. B TO ke BpeMsi MeTouKa
MOCTaHOBKHU 3KCIiepuMeHTa. MIMeHHO mo3Ttomy npejiaraeMble B JaHHOM [TOCOOMU YPOKH,
nabopaTopHbIe U MPaKTUUYECKHe paboThl CHAOKEHBI METOIMYECKUM KOMMEHTapUeM, MaTpUIeH AJs
COOCTBEHHOTO MPOPECCHOHATBHOTO TTOUCKA, JUTS aalTallid MaTEPHATIOB K YCIIOBHSIM KOHKPETHOTO
00pa30BaTeNbHOTO YUpexkKACHUS. TeMaThka paccMaTpUBaEMbIX IKCIIEPUMEHTOB, KOJTMYECTBEHHBIX
OIIBITOB, COOTBETCTBYET CTPYKTYpPE MPUMEPHOI 00pazoBaTeIbHON IPOrpaMMBI 10
ouonorun,coaepxanuio dOenepanbHOro rocyaapcTBeHHOro oopazoparensHoro cranaapra (PI'OC)
cpenHero (OCHOBHOTO) 001ero oopa3oBaHusl.

[TocTaBisieMble B IIKOJIBI COBPEMEHHBIEC CPEACTBA O0yUeHHS, B paMKax npoekta «[Ikoib-
HBI KBAHTOPHYM», COJIEPKAT KaK YK€ U3BECTHOE 000pyAOBaHUE, TaK M MPUHIIUIHAILHO HO-
Boe. [Ipexe Bcero, 3To mudpoBsie 1adoparopun ¢ HabOpaMu JATYNKOB, TO3BOJIAIOININE TIPO-

BOJUTDH U3MEPEHUS PUZNUECKUX, XUMUUECKUX, (PU3UOIOTUUECKUX MTapaMeTPOB OKPY KaIOIE cpeibl
¥ OpraHu3MoB. B ocHOBY 00pa3oBaTeibHOM MPOrpaMMBbl 3a10KEHO TPUMEHEHHE LU POBBIX
naboparopuii. PaccMoTpeHHbIE B TOCOOUH OMBITHI MTPOLUIH HIUPOKYIO anpoOaruio.

MHoroneTHssl IpaKTHKa UCTIOIb30BaHUs IU(PPOBBIX J1TAOOPATOPHIl U MUKPOCKOTIMYECKON TEXHUKHU B
IIKOJIE MTOKa3aJia, YTO COBPEMEHHBIE TEXHUUECKUE CPEICTBA 0OYUEHHUSI HOBOT'O MTOKOJICHHS TO3BOJISIOT
JOOUTHCS BBICOKOTO YPOBHSI YCBOCHHMSI 3HAHUH, (POpMHUpPOBaHUS MPAKTUYECKUX HABBIKOB
OMOJIOTNYECKHUX MCCIEI0BAHNHM, YCTOMUNBOrO pocTa M03HaBaTeIbHOIO MHTEpEca IIKOJIBHUKOB M, KaK
CJIEJICTBUE BBICOKOTO YPOBHS y4eOHOI MOTHBAIMH.

Hacrosmee rmocooue IMMPU3BAaHO MOMOYEL II€AaroramM B peajin3anuu 06p3.30BaTCHBHLIX Ipo-

rpaMM OOIIEero U AONOIHUTEIBHOTO 00pa30BaHus, B pa3pelIeHNH BO3HUKAIOIIUX TPYAHOCTEH IpU
pabote ¢ o6opyaoBanueM «l1IkonbHOro KBaHTOpUYMay. pecypcam.



IMosicuuTenpHas 3amucKa

Herckuii Texnonapk «Ksantopuym» Ha 6aze MOY «MBOY COIII 43» co3nan B 2024 roay B paMKax
denepanpHOro MpoekTa «CoBpeMeHHas IIKOJIa» HAIMOHATBHOTO MpoekTa «O0pazoBanuey. OH
MIpU3BaH 00ECIIEYUTh PACIIUPEHUE COIepKaHUsT 00pa30BaHMS C IIEJIBIO PA3BUTHS Y 00YJArOIITUXCSI
COBPCMCHHBIX KOMHGTCHHI/Iﬁ 1 HaBBIKOB, B TOM YHCJIC CCTGCTBCHHO-HaquOﬁ, MaTeMaTI/I‘{eCKOﬁ,
MH(OPMaLIMOHHON TPAMOTHOCTH, (DOPMUPOBAHUSI KPUTUUECKOTO U KPEATUBHOT'O MBIILJICHUSI.

Jerckuit TexHonapk «KBaHTOpUYM» SIBISETCS YAaCThIO0 00pa30BaTENbHOM Cpeibl
o011eo0pa3oBaTeIbHONM OpraHu3aliy, Ha 6a3e KOTOPOH OCYIIECTBISETCS JOMOIHUTEIbHOE
o0pa3zoBaHue JI€Tel 10 IpPOorpaMMaM €CTECTBEHHO-HAYUYHON U TEXHUYECKOW HaNpaBIEHHOCTEH.
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OcCHOBHbIE MOHSITUS] U TEPMHUHBI
B MeTonnyeckoM mocoOuu UCTIONb3YIOTCS CIAEAYIONIUE MOHATUS U TEPMUHBIL:
HIK0/J1bHBIH KBAHTOPUYM — KOMIUIEKT y4eOHOT0 000py10BaHHS JETCKOTO TEXHOIAapKa,
MaTepuaibHas 0asa Juisd co3aHusl HHHOBAMOHHOI 00pa30BaTeIbHON Cpelibl B KOTOPOil Gop-
MHUPYETCsl M pa3BUBACTCA N300pETATENbCKOE, KPEaTUBHOE U KPUTHYECKOE MBIIUIEHUE 00y4aro-
HIUXCS.
B conepxanue
[{udposas (koMIbproTepHas) 1a0OpaTOpHsi — KOMILIEKT Y4eOHOT0 000pYyI0BaHMUSI,
BKJTIOYAOIINI U3MEPHUTENbHBIN OJIOK, MHTEp(deiic KOTOPOTo MO3BOJSET 00ECIIEYNBATD CBA3b C
PErUCTPaTOPOM JAHHBIX, U HA0Op JATUYMKOB, PETUCTPUPYIOIIUX 3HAUCHUS PA3IUYHBIX QU3nUe-
CKUX BEIMYHH.
[Tporpammuoe o6ecnieuenue Releon Lite (ITO Releon) — nporpammuoe obecniede-
HUE, MOCTABJISIEMOE B cOCTaBe U POBOI JlabopaTopuu, odecreunBaroiiee padoTy JTaTIUKOB,
COXpaHEHHE U TIEPBUYHYIO 00pabOTKY MOJyUYEHHBIX JTaHHBIX.
MynbTHIATIUK — HU(POBOI TATUMK, TTO3BOJISIONINI BECTH OJHOBPEMEHHO YUET HECKOIb-
KHX TIOKa3aTellel OKpyKarolel cpepl U GU3HOIOTHUECKUX MoKa3aTellel OpraHu3Ma 4esloBeKa.
MoHonaT4uK — MUQPPOBOI TaTIYMK, TTO3BOJISIFOIINI BECTH OAHOBPEMEHHO YUYET TOJIBKO OJIHO-
r'O0 MOKa3aTess OKpYsKarolei cpeapl Wi (GU3NOJOTHIECKOro MOKa3aTessl OpraHu3Ma 4eloBeKa.
Perucrparop maHHBIX — 3IIEKTPOHHOE YCTPOMCTBO (MHTEPAKTHBHAS JOCKA, IEPCOHAIB-
HBII KOMITBIOTEP, HOYTOYK, IJIAHIIET, MOOMIbHBIN TenedoH) MoIIepKUBAIOIIUE padoTy
[10 Releon.
JlorupoBanue — pexum padboTsl HU(poBoii JabopaTopuu, MIpyu KOTOPOM JaTuuK paboTa-
eT 6e3 perucrparopa JaHHBIX, C BO3MOKHOCTBIO TIOCIIEIYIOIIEH 3arpy3KH pe3yIbTaTOB U3Mepe-
HUH B MaMsITh pErUCTpaTopa JaHHBIX.
CBsi3Ka JaTYUKOB — PEKUM PabOTH TUGPOBOH JTaOOPATOPHH, IIPH KOTOPOM HA dKpaHE
perucTparopa JaHHBIX rpaduuecku 0ToOpaxkaeTcsi paboTa OJHOBPEMEHHO JIByX U OoJjiee Moj-
KJTFOYEHHBIX IA(POBBIX TaTYUKOB.

HamnpasneHHOCTh IpOrpamMmsl

I[OHOJ'IHI/ITCJII)H&H O6I.[I€O6paSOBaTeJIBHa$I o6mepa3BI/IBa}0ma5{ nporpamma «XuMHsg BOKpYT
HAC»OTHOCHUTCH K IIporpamMmMam eCTeCTBeHHOHaquOﬁ HAITPaBJICHHOCTH.

Llenu u 3a1aun 0Opa3oBaTENbHON MPOTrPaAMMBI

HCHB — 3HAaKOMCTBO 06yqaloumxcs[ C OCHOBaMM XUMHUYECCKOMH HAayKH, C OCHOBHBIMHU MCTOJaMH 1
npueMamM XuMHnHu, C TJIaBHEUIIIMMU MMPUMCHCHUSIMU €€ B )KU3HH.

3amaun

OO6pa3zoBaTenbHbIC

- pa3BUTHE Yy JIETeH MO3HABATEIILHOTO UHTEpeca K MPEeIMETHON 00JacTh XUMHH
- (hopmupoBaHME MPAKTUIECKUX HABBIKOB B 00JIACTH XUMHHU

- opMupoBaHUE yMEHUS TPUMEHSATh TEOPETUUECKIE 3HAHUS HA MPAKTHKE
PazBuBaromue

- pa3BUTHE y4eOHO-KOMMYHUKATUBHBIX YMEHUI

- pa3BUTHE AMATH, HAOIIOAATEIbHOCTH U BHUMAHHS

Bocmurarensabie

- BOCITMTaAaHHEC C06paHHOCTI/I, OpTraHu30BaHHOCTH, HACTOMYHUBOCTH



- BOCIIUTaHHE YMEHHs paboTaTh B TPYIIax, BEICHUS AUAJIOra.
AKTyalnbHOCTh, HOBU3HA U 3HAYMMOCTb IIPOTPaMMBI

AKTyalTbHOCTb JIOTIOJIHUTEIHLHON 00Iepa3BUBAIOIICH MPOrpaMMBbl « XUMHsI BOKPYT Hac» 00yCIOBIeHA
H€O6XOI[I/IMOCTBIO CTUMYJIUPOBATH MMO3HABATCIILHBIN HHTCPCC yUallIUXCsa K XUMHYECKOU HayKe,
dbopMupoBaTh 6a30BOE MPEIICTABICHUE O XUMUU B HAyKE U MMPAKTUKE, TOMOYb 00YJarOIIUMCS B
NOHUMAaHUU XUMUYECKUX MMOHATUN U SABJICHUN, TPUBUTH aKKYPAaTHOCTh B OOpAIIEHUH ¢ XUMUYECKOM
IIOCYJIOM ¥ pearcHTaMHu.

OTnuuuTenbHble 0COOEHHOCTH 00pa30BaTEeNbHOM MPOrPaMMBbI

K otnuunTensHpIM 0COOEHHOCTSIM HACTOSIIEH IPOTrPAMMBI OTHOCSTCSL Pa3BUTHE HABBIKOB MPAKTHUECKOM
HAIpPaBJIEHHOCTH, IAJAIINNA PEKUM 00yUEHHUs JETEH.

Kareropus o6yuatomuxcs

Jannast oOpa3zoBarenbHas mporpamMmma pazpadotana st padboTsl ¢ oOydatomumucs ot 1110 14 ner (5-7
kiaccel). [Iporpamma He agantupoBana it ooy4arormmxcs ¢ OB3.

VYcnoBus U CpokH peanuzanuy 00pa3zoBaTeNIbHOM MPOrpaMMbl
Hanonusemocts rpynimsl He MmeHee 10 u He Oonee 15 yenoBexk.
®dopma 00yueHHS — OUHAsI, OUHO-3a09YHASI C UCIIOJIL30BAaHUEM JAUCTAHIIMOHHBIX TexHooruii, MKT.

Pexxum 3anstuii. [Ipu ounoii popme oOyuenus: 3 pasza B HeAento 1o 1 akagemuueckomy yacy (mo 30-45
MUHYT B 3aBUCIMOCTH OT (opMbI 00ydeHusl U Buja 3aHsATUI) ¢ 10-MuHyTHBIM niepepbiBoM. [1pu
MCIOJIb30BaHUU JUCTAHIIMOHHBIX TEXHOJIOTH 3aHsTHs 110 2-3 yaca (1o 30 MuHyT) Ha ruiathopmax
Discord, Zoom u 1ip. B Buje oHNaliH-KoH(pepeHmu. [Ipy ucnoib30BaHUN OYHO-3a09HOM (POPMBI
0o0y4eHHUsl HEe MEHee TPeTH 00beMa ay JUTOPHBIX YACOB JIOJKHO OBITh Peain30BaHO B OYHOH dopMme,
OCTaJIbHBIC - 320YHO U C MPUMEHEHUEM JIMCTAHIIMOHHBIX TEXHOJIOTUH.

O6bem yuebHoM Harpy3ku B rog — 102 vaca, B Hexgemo — 3 yaca. [IpogomxuTensHOCTh yueOHOro rojia —
34 nenenu.

3aHsaTUs IMPOBOAATCS B KaOuHeTe na60paT0pI/I;1 XHUMUU, O6OPYI[OB8.HHOM COTJIACHO CAHUTAPHO-
SIMHUACMHUOJIOTUYCCKUM Tpe60BaHI/IHM.

dopma 3aHATUH - TPYNIOBasi, 10 MOATPYNIaM. Y pOBEHb OCBOEHUS — CTAPTOBBIN.
[IpumepHbIit KaeHapHbIi yueOHbINH rpaduk

I'padux popmupyercs nocne yTBepxkKIeHUs pacuCcaHusl.

[Inanupyemsle pe3yabTaTrsl 00yueHus [lnannpyemelie pe3ynbTaTsl

IIPEIMETHBIE:

e J1aBaTh ONPEIECICHUE U3YYCHHBIX IIOHATUM;

e YMEHME OIUCATH JOMOHCTPALIMOHHBIE U CAMOCTOSTEIBHO IPOBEIECHHBIE XUMUUECKUE
JKCIIEPUMEHTBHI;

e YMEHME pa3jINyaTh U OMHUCATh U3YYECHHBIEC KJIACCHI HEOPraHUYECKUX COCIMHEHNN;

e METanpeIMETHBIE:

® yMEHHE OPraHU30BHIBATh COBMECTHYIO YUEOHYIO IeSITeHIbHOCTh BMECTE C yUUTENEM U
CBEpPCTHHUKaMHM; paboTaTh MHAWBUYAILHO U B IpyMIe; GOpMyIUPOBATH, apTYMEHTHPOBATH CBOIO
MTO3UILINIO;



COCTaBJISITh TE3MCHI, pa3INYHbIC BUJIBI I1aHOB. [IpeoOpa3oBbIBaTh HHGOPMALINIO U3 OHOTO BHIA
B Ipyroi (TabiuIy B TEKCT U Mpoyee);

OCYILIECTBIISATH CPAaBHEHUE, KIIACCH(PHUKAIINIO, CTPOUTH JIOTUYECKUE IIETIOUKH, BKIIIOYAIOIIHE
yCTaHOBJICHHE IPUYNHHO-CIICACTBCHHBIX CBS3EH;

BJIaZICHUE OCHOBAMH CaMOKOHTPOJISI, IPUHATHS PEIICHUH M OCYIIECTBICHHE OCO3HAHHOTO BHIOOpa
B Y4e€OHOI1 1 II03HABATEIILHOM JIESTEIBHOCTH.

JMYHOCTHBIE:

(dopMupoBaHue LIEHHOCTH 3/10pPOBOT0 U 0€30MacHOro 00pasa KU3HH;

(dopMupoBaHHE OCHOB XMMUYECKON KYJIbTYpBI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
XUMHUYECKOT'O MBIIIICHHS;

yYMEHHE YIIPaBJIATh CBOCH MO3HABATEIBHON AEATEIHLHOCTHIO.

CriocoObI OTCIIEKUBAHUS PE3YILTATOB OCBOCHHUS IIPOTPAMMBI yUAIIUMUCS:

- IeJaroru4eckoe HaOMIOAEHNE B XO¢ 3aHITHI;

- TBOPUYCCKHUC 3a/IaHUA;

- paboTa B rpymnmnax;

- 3alllUTa UTOT'OBBIX HAYYHO-IIPAKTHYCCKUX pa60T

Bo3Mo:kHBI€ TeMBI JJIs1 IIKOJbLHBIX HCCJIEI0BATEIbCKUX paﬁoT mo XMMHH.

N3yuenue conepxxanus KoperuHa WK caxapoB B SJHEPreTUYECKUX HAIUTKaX (pacipocTpaHeHHas
TeMa).

Xpomatorpapuyeckoe pa3aeieHIe IKCTPAKTOB pacTeHnii. Bo3MOXHBI BApUAHTHI KOJIOHOYHOM,
TOHKOCJIOIHO# Xpomartorpaduu. KpacuBo nensTcst okpamieHHbIe COKH PACTEHUH UITH XJIOPO(HILIL.
ObeciBeunBanue XJI0popHIIa OPraHnIECKUMU PACTBOPUTEISIMH WIIA B KUCIION Cpee.
[InanupoBaHue U CUHTE3 PAa3JINYHBIX OPraHUYECKUX U HEOPTaHUYECKUX BELIECTB: MAXy4UX
CJIOHBIX 3(pUPOB, KPAaCUBO OKPAIIEHHBIX KpacUTellel, HEOPraHNYECKUX 0CaJIKOB, KOMIUIEKCOB,
HY>KHBIX PEaKTHUBOB JIsl XUMHUECKOM JTabopaTopun, HeHoahopMalibIeTUIHBIX CMOJI,
OKpAIIEHHBIX COJIEH BUOJIYPOBOM KUCIOTHI U JP.

OnpezneneHye KayecTBa JIEKapCTB, KAUECTBEHHBIMH PEAKIMAMU U3 ydeOHHKa (papMalieBTHYeCKOi
xuMud. M3yuenne ckopocTu pasiokeHus TabJIeToK (HarmpuMep, acliupruHa) B 3aBUCUMOCTH OT
BJIQXKHOCTH U TeMneparypbl XxpaHeHus. [lon6op cnocoOoB aHanu3a st KOMOMHUPOBAHHBIX
IpernapaToB.

Omnpenenenne kauecTBa MUILEBBIX TPOAYKTOB. OnpeieneHne HoIHOTO YKcia Mace, ColepKaHne
Kpaxmaja B mpoaykrax u ap. Mosxxno Haiitu MY ninn MVYK no ananu3y numeBbIx IpogyKTOB U
BOCIPOM3BECTHU JOCTYIHbIE OQUIINATBHBIE METOAUKHY.

N3ydeHue coctaBa BOAOIPOBOJHON BOABI (ECIU €CTh CyXO0i OCTaTOK IOCIIE yIIapuBaHuUs).
CoOpatb 1 U3yYHUTh IIEKTPOXUMUYECKHUE JIEMEHTHI MUTaHUS U3 PAa3HbIX Map METAJJIOB.
W3ydeHue aneKkTposin3a pa3aIndHbIX cojiel. DIeKTPOXUMUYECKUI CUHTE3 OTOeTBaTenen
(nmepokcugocdaros, TUIOXIOPUTOB, TEPKAPOOHATOB U Jp.), BEIIECTB.

BnusiHue KucioT U 1ienovei Ha MECTHBIE TOPHBIE MOPOJIbI, ONIPeAeTIeHIE TOPOJ U MUHEPATIOB
(KyCOUYeK TreOXUMHH).

BnusHue ycnoBuii Ha aKTUBHOCTB JIPOAOKEH (MOYKHO M3ydaTh 110 00bEMY BBIICIUBIIETOCS
YTJIEKUCIIOTO Ta3a), fagpHui (110 MOABMIKHOCTH MO MUKPOCKOIIOM) - YaCTh OMOXHUMHUH.

[TonGop ynoOpeHwuit u1st Tydiiero pocra pacTreHuit, mnoaoop pH nmouBsl 11s aydiiero pocra
pacTeHuil.

Brinenenue BemecTB u3 pacteHui. berynuHa u3 6epessl, Kpaxmana u3 Kaproderns, Xjaopopuiuia
U3 JIUCTHEB, OTTOHKA A(PUPHBIX Maces U Jp.

I/IHIlI/IKaTOpHBIC CBOICTBa COKOB paCTeHI/Iﬁ (CBeKJ'IBI, LIBETHOM KaIlyCThI, JICTICCTKOB LIBCTOB U I[p)
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CxopocThb pa3pylLIeHHs] METANIOB B PAa3IMYHBIX KUCIOTaX U menodax. CKOpoCTh pa3pylIeHUs
TKaHEW U HUTOK KMUCJIOTaMH U LIEJI0YaMHU Pa3HOW KOHUEHTPALIMH.

[TokpeITHE METAIITIOB APYTUMH METAJJIaMU, TPABJICHUE HAAMKUCEHN Ha Kene3e, Meau (KUCIOoTaMH,
noaoM, xsopuaom xkenesa(lll)), amomuaumn.

Omnpenenenne U3 Kakux MIacTMace 4TO ClIeJIaHO METOIOM IIaBjieHus/Topenus. M3ydenue
MPOJYKTOB MUPOJIK3a IJIaCTMAcCC.

OuucTKa MOBEPXHOCTEH OT HAKUITH, PKAaBUYMHBI pa3unyHbiMK peareHTamu (31 TA, maBeneas,
JUMOHHAsI KHCIIOTHI, moyidocdaTel) U BBIOOP JIYUIIIETO peareHTa.

[TomyyeHne aMUHOKUCIIOT TUPOIU30M MIPOTYKTOB MMUTAHUS.

N3yuenune BBICIIMX BAJICHTHBIX COeMHEHUN cepebpa (B ctenensx okucienus 11, I11), ux
OKHUCJIUTEILHON CUJIBI, CTAOMIIBHOCTH, KOMILJIEKCOOOpa30BaHus.

TutpoBaHue OpraHUYeCcKUX KUCIOT U MPAKTUYECKOE OMPEIeIeHHe KOHCTAHThI IUCCOIHAIU
(Tpedyetcs pH-meTp).

OuucTKa BEIIEeCTB MEPEKPUCTATUTUIALIUCH.

Nzydenue sxcTpakiuu. BricanuBaHue BeIECTB U3 BOJAHOIO PacTBOPA.

XuMuyeckue crnocoObl yTUIM3AINH U IepepaboTKu Mycopa.

[Tomyuenue u cBoiicTBa TIOMUHO(OPOB.



Y4eOHbIi MUIaH NPOrPaMMBI

Ne Tema BCEro | TeopeTUYecKasi | NpaKTu4ecKas
4acoB 4acTh 4acTh
1 BBenenue 2 1
2 Texnuka Ge3omacHocTH pu padboTe B 12
J1a00paTOpUH
3 OcHOBHBIE IPUEMBI K METOJTbI PAOOTHI 20
4 Mertonbl aHanu3a 8
) TexHn4ecKui napK U OCHAILCHHUE 10
KBaHTOpHYMa
6. | IIpuHiumner paboTsl ¢ mpudopamu,
KaTmOpOBKa, 00CITyKUBaHUE, 10
0COOEHHOCTH HACTPOEK, ONpeiesieHue
IIOKA3aTEJICH.
7 OCHOBBI XUMHUYECKHUX MPOLIECCOB B 5
IPOMBIIIICHHOCTH
8 HroroBoe 3anstue 1
HToro 68
Kajennapuo — remaruyeckuii rpaguk
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o g s
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Beenenmne 2 u.
A 1 Bgenenue. Opranuzanus padoTH Bxonnoe
3HAaKOMCTBO C LeIIMU B KBaHTOPHYME. TECTUPOBAHUE
W 33/1a4aMH Kypca, ero
CTPYKTYPOIA. 2 1 1
Texnuka 6e30nacHOCTH NPo padore B JadopaTopun KBaHTtopuyma 12 u.
4 1 JInunas 6e30MacHOCTb. 1 | Kommnekranus npu
NuauBuayanbHbINH pa3nuYHbIX paboTax

KOMIIJIEKT U

HKUIIMPOBKA TPH
pabote B mabopaTopuu




2 DIeKTpOnpruOOpPHI B 1 | Paborac -
XUMHUYECKOM KabuHeTe AIIEKTPUUECKUMHU
1 DJIEKTPOOE30I1acHOCTh npudopamu, 1

U3y4eHUE
WHCTPYKIUN

3 XUMHUECKUE 2 | Paborac 1 | Bemmonnenue
PECaKTUBBI, BEIIECTBAMH : yIpaxxHeHHH
KJIaCCH(UKAITHS. 0T0Op, CMEIIMBaHNE,

Pabora c peakTuBamu. XpaHeHue,
YTUIU3AIHS
BEIICCTB

4 Pabora co cTeknsaHHOM, 2 | PaznoBuagnoctu Bremmonnenue

KEpaMUYECKOUN MoCy 101 XUMHYECKOH YIPaXHEHUH,
1OCY JIbl, ITU B, - | pewieHue 3aaa4
WHCTPYKLHUHU K
MCI0JIb30BaHUIO.

5 Pa6oTa ¢ 2 | U3ydenue 1 | BemmosiHeHHe
HarpeBaTelIbHbIMU WHCTPYKLUH 110 YIPaKHEHUN
puOOpaMHu. pabore ¢

npubopamu, pabota
CO CIIUPTOBKOM,
TOPEJIKOM,
HarpeBaTeIbHBIMU
MIOBEPXHOCTSAMU
pa3IMYHbIX TUIIOB

6 JlaGopaTopHas nmocyaa 1 | Ocobennoctu O6paboTka crexia u
U MaTepHuabl UCIIOJIb30BaHUS U - | dapdopa,

METO/Ibl pabOThI

7 MoHTaX XUMHUYECKUX 1 | U3yuenue - | Bemonnenue

npubopoB MHCTPYKIMH 1O yIpaxHEHHA
AKCILTyaTaluu v
cbopka mpubopoB

8 N3mepurenbHble 1 | U3yuenue - | Bemonnenue

npuOOpHI, U3MEPEHHUS. MHCTPYKIMH 1O yOpaXHEHUH,
AKCIUTyaTaluu v pelieHue 3aaa4d
cbopka mpubopoB

9 Mertposnorus, oocuer OO6cuer Ha npumepe - | [IpakTukym
pe3yNbTaToB, (PUKCAITUSI metonuk (OCT,

Y aHAJIN3 PJI,ITH/1D)
OcHoBHbIC IPpHEMBI M MeTOAbI padoThl 20 4yacoB

10 Metons! dhusmko- 1 Tunuunsle 1 |-
XUMHUYECKHX ¢bu3nvecKre MeTo/Ibl
HUCCIEeN0BaHUN B XUMHYECKOU

nabopaTopuu

11 W3menpuenue u 1 | Pabota co 1 |-

nepeMenuBaHue CTYTIKaMH,
MaJIOYKaMH,
[IMaTeNs MU,
MeTIaTKaMA
MEXaHUYECKUMH,

MAarouTHbBIMH
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JlekaHTanus u

3HaKOMCTBO C

¢mbTpOBaHHE pa3IMYHBIMH
TUTIAaMH (PUIIBTPOB U
bmIbTpOBaHHS
13 HarpeBanue u [TpuHIIATIBI [IpoBencHue
OXJIKJCHHUE pPaBHOMEPHOCTHU TEPMOXUMHYECKHUX
TEPMOXUMHYECKHUX peakuuii ¢
peaxkuui, MoHsATHE HCII0JIb30BaHUEM
TOYKH aKTHBAIHH JaTYUKOB LU(POBOH
naboparopuu,
(buKkcanys JaHHbBIX,
COCTaBJICHUE
rpauKoB
14 Kpucrannuzanus Pasznenenne cmecu [Ipurorosnenue
TBEP/bIX BEIIECTB, rOpSYHUX
UX O4YHCTKA HaCBILEHHBIX
pacTBOpOB,
(GuIbTpOBaHMUE OT HE
pPacTBOPHUBIIUXCS
npumecei,
OXJIaKJICHHE,
OTJIEJICHHE
KPUCTAILJIOB
15 YnapuBanue, CyIlKa, Paznuunbie TuIb Pabota ¢ necuanubpIMU
auoduipHas cyma yHapuBaHUs U OaHsIMH, BOASHBIMU
CYILLIKH OaHsIMH, pOTapHBIM
UCTIAPUTEIIEM.
Ocymaromue
PEaKTHUBBL.
OKCHKaTOPBI
16 OuUIbTpOBaHKE U CucremaTtuka Pabota ¢ pa3nuuHbIMU
HeHTpUyTTPOBaHUE (UITBTPOB KaK BOpPOHKaMH,
PacxXoIHbIX LEHTPUPYTOH,
MaTepuasoB. 00paTHBIM HAaCOCOM.
OubTphI Kon6s1 bynsena,
MMOCTOSTHHOTO BOpOHKM broxHepa,
JeNCTBHS, KOHUYECKHE,
Bakyymnoe KalleJIbHbIE,
bunbTpoBaHUE, Banbrepa....
neHTpudyrupoBaHue
17 OKCTpakuus u OKCTpakuusl B Pa6ora c
IIPOTUBOTOYHOE pa3nn4HbIX (azax JENUTETHHBIMU
pacrnpezeneHue BOPOHKaMHU,
pazzeneHue
HECMEIINBAIOIINXCS
JKUJIKOCTEH,
BbIJIEJICHUE BEILIECTBA
U3 OJHOIO U3
pacTBOPUTEIICH.
20 Pabora non naBnenueMm Ocob6ennoctu Th -

1 BaKyyMOM

npu pabdote ¢
BaKyyMOM U
JIABJICHHUEM.
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19 [Teperonka u PaboTa c Co6opxka mpubopa nist
BBO3IOHKA UHTCTPYKLUEHU 10 npsiMoit 1 oOpaTHOM
AKCILTyaTaluu JTUCTUIUISILIAH.
JUCTHILISITOPOB [TpakTukym
20 Xpomatorpadus Turbr [ToBTOpEHME OMBITOB
xpomatorpapuu [Bera.
Xpomarorpadus Ha
Oymare,
TOHKOCJIOMHA,
KOJIOHOYHAS,
npuOopHas
21 Onpenenenue 3HAKOMCTBO C dukcanus U3MEpPEHUs
TEeMIEepaTyp MHCTPYKLHUEH 1O TEeMIEPATypPbI
TUTaBJICHUS, KUTICHUS HKCILTyaTaI[H Pa3IMYHBIX
uudpoBoi TEPMOXUMHYECKHUX
nabopaTopuu peakiuit
22 PedpakTomerpus 3aKOMCTBO C Onpenenenne
MHCTPYKIHEH 110 coJiepKaHue BOJBI B
AKCILTyaTaluu MeJie U MOJIOKE C
pedpakTomerpa MTOMOIIIBIO
pedpakToMeTpa
23 CrektpodoromeTpus 3HAKOMCTBO C OmnpeneneHne HUTPAT,
MHCTPKYLIUEH 10 HUTPU,XJIOPHU]
ACIUTyaTaluu WOHOB B PAa3JIMYHBIX
cnektpodoTomeTpuy pacTBopax.
€CKHX JaTYHKOB
nudposoit
naboparopuu
24 Onpenenenue 3aKOMCTBO C Onpenenenue
IIJIOTHOCTH BEILECTB WHCTPYKILHEH 10 IIJIOTHOCTEN
DKCILTyaTalun pa3IMYHBIX
apeoMeTpa JKUJIKOCTEMN.
25 XpaHeHue mpemnapaTon YcnoBus XxpaHeHus -
npenapaToB
COOTBETCTBUH C
I'OCT. I'pynmnst
OIaCHOCTH BELIECTB
Metoanl aHaamn3a 8 4acoB
26 Mertomst KauectBennsie Pabota c komrmiekToM
uAeHTU(DUKAITIH peaxiuu, « uudposas
MHUKPOKPUCTAIITH3AIT nabopaTopus —
us, SIMP- (bu3MKa», MUKPOCKOI
CIIEKTPOCKOIIHS U (pOoBOH.
27 MeTtobl pa3aeneHus u OKCTpaKIus, Paznienenue BemiecTn
KOHIICHTPUPOBAHUS MOHHBI OOMEH, JCITATETHbHBIMA
copOuus, BOpOHKaMH, paboTa ¢
aneKkTpodopes XpomatorpadguyecKkum
Y KOJIOHKaMHU,
anexTpodopes
apOyMuHa
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28 MeTtoap!l onpeencHus 5 | buoxumuueckmue:de Pabota ¢ mudpopoii
PMEHTHBIN aHaIN3, naboparopueit
MMMYHOQHAJIN3 «Dusnonorus»
29 XumMHuyeckue: Pabora ¢ udposoit
rpaBUMETpHS, naboparopueit
TUTPUMETPHUS, «OKOJIOTUSD»
KMHETUYECKHE
METO/IBI
30 du3uKo- Pabora ¢ nudposoii
XHMHYEKCKHUe: naboparopueit
cnekTpodoToMeTpHs «DuzmuKay
,
BOJIbTAMIIEPOMETPHS
, KyJTIOHOMETpHSI
31 dusnyeckue: Pabora ¢ nmudposoii
CIIEKTpaIbHbIN nabopaTopuen
aHaIu3, «Duszmkay,
pedpakToMeTpus, pedpakToMeTpoM
KOHIYKTOMETPHUS
32 Buonoruyecue:rect Pabota ¢ mudpopoii
OpraHu3Mbl, KJIETKU naboparopueit
u JIp. «Dusnonorus»
33
TexHuveckuii mapk u ocHanleHue KBantopuyma 10 u
34 Pa6ora ¢ mmdposoii | 2 | Pabora c narunkamu Onpenenenue
nabopaTopueit HUTPAT, XJIOPU]I, HUTPATOB B
«IKONOTH BJIQXKHOCTH, pa3IMYHBIX
TEMIIEPATYPHI, MPOJyKTaX,
OCBELIEHHOCTH xJopus10B, pH B Boax
pa3IMIHOTO
POUCXOKACHUS
35 Pa6ota ¢ nudposoii 2 | MexaHU3MBI 3peHUS Knerounsie u
naboparopuii U 3pUTENBHO- OMOXMMHYECKHE
«DuU3HOIOTHUS» YIPAaBIIIEMOTO MEXaHH3MBI
MOBE/ICHUS a/IanTaluu MOPCKUX
JKABOTHBIX. pBIO U
0€CI03BOHOYHBIX K
YCIIOBHSIM CPEJIbI
oOuTaHusl.
36 Pabora ¢ mudpoBeM 1 | MukpokpucTamm3a Jlmaraoctuka
MHUKPOCKOIIOM st 3a00JIeBaHUI TIO
COCTaBY CITFOHBI
37 PaGora c 1 | Onpenenenue Omnpenenenue
pedpakTomMeTpom KOHIISHTPAIUH TI0 KOHIICHTPAIAN
OTITHYECKOM BEIIECTB B )KUKOCTSIX
TUIOTHOCTH 0 TTOKA3aTeIro
MIPENIOMIICHUS
38 Pabora ¢ mudposoit 1 | Onpenenenue Pa6ora ¢
naboparopueit cnekTpooTomMeTpud oTpeJieIeHueM
«Dusznka» €CKUM CTIocoO0oM B KOHIICHTPallUi B

nuamnasoHe 525 HM

BUJHUMOM JJHAIIa30HC
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7 |39 Pa6ota c nearpudyroit | 1 | duddpepenunansuo Paznenenne opranenn
e KHBBIX KJIETOK
HEeHTpU(YTUPOBAHKE
8 | 40 Pabora ¢ marHuTHOM 1 | Ocobennoctu OTtpaboTKa HaBBIKOB
MeIlanKon MEXaHHUYECKOTO paboThI ¢ MAarHUTHOMN
[epeMeIINBaHUS MeEIIAIKON
9 | 41 Pabora ¢ cymmibHbIM 1 | Ocobennoctu [Tonyuenue cyxoro
mkadom paboThI ¢ ocTaTKa KUAKOCTEH
CYUIHJIBHBIM
mkadom,
HKCUKATOPOM

[pyHIMNBI pa0oThl ¢ MpudOpaMu, KAINOPOBKA, 00CTy:KMBaHHE, 0COOCHHOCTH HACTPOCK, ONpeeIeHre

nokazaresei. 10 u

0| 42 WucTpykuus o 2 | Pacuer nokazarenei Hacrpoiika npubopa B
JKCIUTyaTalluu- B COOTBETCTBHH C COOTBETCTBUMU C
OCHOBHOM JIOKYMEHT UHCTPYKLUEH WUHCTPYKLMEH
TSl pabOoTHI C
npubopom
1|43 Pacuer 2 | Ompenenenue Boinonnenue
METPOJIOTHUECKUX JMarnasoHa KOHTPOJILHOT'O
XapaKTePUCTHK, U3MEpEHU 1 BCex 3aJaHHsI
HEOOXOIUMBIX IS COOTBETCTBYIOIIUX
METOAMKH pacyeToB
2 | 44 ['pagyupoBka 2 | Pacuer nuHerHOTO [TocTpoenue
npubopa rpaJlyHpOBOYHOTO IpagyupOBOYHOMN
rpaduka u KPHUBOH B porpaMme
METPOJIOTHUECKIX elel
XapaKTePUCTUK
pe3yIbTaToB
aHaym3a
3 | 45 Orenka 2 | Onpenenenue Brmonuenue
BOCIIPOM3BOANMOC UCKITIOUEHHSI TpyObIX KOHTPOJIbHBIX
TH PE3YJIBTATOB MOTPEIIHOCTEN 3aJaHui
4 | 46 Onenka 2 | OnepaTtuBHBIN Beinosnnenune
NPaBUIBHOCTH KOHTPOJIb, KOHTPOJIbHBIX
pe3yJbTaToB KOHTpOJIbHAsI Ipoba, 3aJaHu’
U3MEPEHUMN muQppoBaHHas
npoba
OCHOBBI XHMHYECKHUX NMPOLECCOB B MPOMBIIIJIEHHOCTH 54.
5 | 47 Oxckypeus B KI'Y 5 | 3HaKOMCTBO C -
«YTpaBieHne 1o 71a00paTOpPHBIM
nenam '3y, KOHTPOJIEM Ha
KII9MIT UC NPEANPUITUI
Hrorosoe 3ansThe 1 4.
6 | 48 HToroBoe 3aHsATHE 1 | 3ammra mpoexTos. 1 -
UCCIIeI0OBATEIbCKIX
pabot
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