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|. ITosicHUTEJIbHAA 3ANMCKA

1.1 ObacTh NpUMEHEHHUs] IPOrPaMMbI
[Iporpamma MOXET NPUMEHSTHCS B YUPEKIEHUSAX JOMOITHUTEIBHOIO

oOpa3zoBaHus M  00mHIEOOpa30BaTENbHBIX  OpPraHU3aLMSIX [PU  HAJUYHUH
MaTepUaIbHO-TEXHUIECKOTO 00eCTIeueHHs 1 COOIOICHUN CAaHUTAPHBIX HOPM.

HanpaBiaenHocTs (mpo¢guiib) NPOrpaMMbl: €CTECTBEHHOHAYYHAS.
1.2. HopmatuBHoO-nmpaBoBasi 0a3a pa3padoTkm H peaju3aluu

NPOrpamMmbl

[Iporpamma pazpaboTaHa B COOTBETCTBHH C

¢ ®enepanbHbiM 3aK0HOM OT 29.12.2012 No 273-®3 «OO6 obpa3zoBaHuu B
Poccuiickon @enepaunmn»;

¢ npuxkazoM MunHucrepcTtBa npocselieHuss Poccuiickon denepamuu ot
27.07.2022 Ne 629 «0OO0 yTBepXIEeHUU TOpAJIKA OpraHu3aluud MU
OCYIIECTBIICHUSI 00pa30BaTEIbHON JIESITCIBHOCTH TIO JOMOJHUTEIBLHBIM
00111€00pa30BaTEIbHBIM MPOTPAMMaM);

¢ nucbMoM MuHucTepcTBa oOpa3zoBanus U Hayku PD ot 25.07.2016 Ne 09-
1790 «PexoMeHgauMu 1O  COBEPIICHCTBOBAHUIO  JIOTMOJHUTEIBHBIX
00pa3oBaTeIbHBIX MPOrPaMM, CO3JaHUIO JIETCKUX TEXHOIMApPKOB, IIEHTPOB
MOJIOZIG)KHOTO HMHHOBAIlMOHHOTO TBOPYECTBA W BHEIPEHHUIO HWHBIX (hopm
NOATOTOBKM  JETEl W  MOJIOJEKM IO TporpaMMaM  HHXEHEPHOM
HaIIPaBJIECHHOCTI;

co Crparerueii Hay4YHO-TE€XHOJIOTUUECKOTO  pa3BuUTusi  Poccuiickoit
Oenepanyu, yrBepxkaéHHoN npukazom Ilpesuaenta PO ot 01.12.2016 Ne
642;

¢ mnocra”HoBieHueM IIpaButensctBa P® ot 18.04.2016 Ne 317 «O
peanmzanuu HanmoHambHONM TEXHOJOTMYECKOW WHUIIMATUBBDY B PENAKIINHU
ot 01.07.2021;

C OCTaHOBJICHUEM [ TTaBHOTO rOCY/IapCTBEHHOTO CAHUTAPHOTO Bpadya PO ot
28.09.2020 Ne 28 «O6 ytBepxkaenun canutapHbix mpasui CIT 2.4.3648-20
«CaHUTapHO-AMUAEMHUOIIOTUYECKHE  TpeOOBaHUS K  OpraHu3alusIM
BOCIIUTaHMS U 00Y4YEHUs, OTAbIXA U 03[I0POBICHUS JETEN U MOJIOJICKI;

C MOCTaHOBJICHUEM [ JTABHOT'O TOCYIapCTBEHHOI'O CAHUTApHOTO Bpaya PO ot
28.01.2021 Ne2 «OO6 yTBepkaeHun caHUTapHbBIX MpaBuil u HopM CanlluH
1.2.3685-21 «['mrnennyeckre HOPMATHUBBHI M TPeOOBaHUA K OOECIEUYEHUIO
O6e3zomacHocTH W (WiM) O€3BPEAHOCTH ISl 4YejoBeKa (haKTOPOB CPEIbI
00UTAHUSY;

¢ Konnenmuedt pa3BuTHsS JOMOJHUTEIBHOTO oOpa3zoBaHms nerer g0 2030
roga, yTBepxKkAEHHOM pacnopsbkeHueM IIpaBurensctBa  Poccuiickon
®enepanuu ot 31.03.2022 Ne 678-p.

1.3. AKTyaJILHOCTb, negarornacckras HGJICCOOﬁpaI}HOCTL InporpamMmabl
CGFOI{HH CCTCCTBCHHBIC HAYKH 3daHUMAIOT OAHO M3 BECAYIIHUX MCCT B CUCTCMC

HAay4YHOr0O 3HaHUs, W yu€Hble mojaratT, 4yTo XXI| Bek mpodaér moj 3HaMeHEM
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PEBOIIOIIMOHHOTO Pa3BUTUS OMONOTHYECKUX qucHUIiuH. CoBpeMeHHas OMOJIOTus

pelIaeT MHOXKECTBO 3ajad: Oopercssi ¢ OOJE3HAMM, 3arpsi3HEHHEM OKpYXKarolen

cpelbl, pemaer npoOjaeMbl rooja U 3HepreTudeckoil 6ezonacHoctu. Ho yem Obl

HU 3aHUMAJCs Y4EHBIN-OMOJIOT, €ro paboTa MPOUCXOIUT B OHOJOTHYECKOU

naboparopuu.

AKTyaJqbHOCTH, mnporpammbl  «buoJla6. Jlunua O» oOycioBieHa
HEOOXOUMOCThIO  (DOPMHUPOBAHMSI Yy  IIKOJBHUKOB HAaBBIKOB pabOTBl  C
COBPEMEHHBIM  JIabOpaTOpHBIM  O0OPYJOBaHUEM, OBJAJCHUS  OCHOBHBIMHU
METOJJaMU  HAy4YHOTO TIO3HAHMS, HCIOJB3YEeMbIMU TIpU  OHOJOTMYECKUX
UCCJICJIOBAHUAX,  NPUOOPETEHUS  ONbITa  NPEJACTABICHUS  PE3yJbTaTOB
UCCJIeI0BaHUS.

Ilenaroruyeckasi unesiecoodopasnoctb mnporpammbl «buoJlad. Jlunus 0»
oOycCJIOBJIeHAa MCMOJb30BaHUEM MpU €€ peanu3aluyd MNPUHIMIIOB JOCTYIHOCTH,
HAIJSIAHOCTH, HAYyYHOCTH, YTO CHOCOOCTBYET (OPMHUPOBAHUIO HABBIKOB,
HEOOXOMUMBIX IS  OCYIIECTBJICHHMSI ~ HMCCIIEIOBATEIbCKOM  JIEATETbHOCTH.
OO6yuaroruecs 1o JaHHOW MporpaMme MoJydaT BO3MOXKHOCTH MO3HAKOMHUTHCS C
Ouonornyeckoil nabopaTopueil U MOJYYUTh MPEACTABICHUE O METOJax pPadOThI
UCCJIe/IOBaTeIe eCTeCTBEHHOHAYYHBIX creruaibHocTel. OCBOMB mporpammy,
oOydarolmuecs: Haydarcs IOJIb30BaThCsl J1aOOPAaTOPHBIM 000pYyIOBaHHEM (BECHI,
apeoMeTpbl, PH-MeTpbl) U XUMHYECKOW MOCYIOM, OCBOAT MPOCTEHIINE MPUEMBI
OPUTOTOBIIEHUS MHKPOIIPENapaToB M KYJbTUBHUPOBAHUSA MHKPOOPTaHU3MOB,
MO3HAKOMSATCA C OCOOCHHOCTSIMH BEJICHMSI HCCIEI0BATEIbCKON J1eATeNbHOCTH,
MOJTy4aT MEPBBIM OMBIT MYyOIMYHOTO MPEACTABICHUS PE3yJIbTaTOB UCCIIEIOBAHUIA.

HoBuszna mnporpaMmbl 3akiroyaeTcsi B HMHTETPUPOBAHUU  COACPIKAHUA,
METOJ0B 00yUYeHHsI U 00pa3oBaTeIIbHON Cpejbl, 00ECTICUNBAIOIINE PACIITUPECHHBIC
BO3MOXHOCTU IIKOJIBHUKOB B MOJYYCHUH 3HAHUSA U3 00JACTH OUOJOTHH M XUMHUHU
B uHTepakTuBHOM (hopme: «Mccnenonats — [lelicTBoBaTh — 3HATh — YMEThY.

OTanYuTeJbHBIMH 0COOEHHOCTSIMU IIPOTPAMMBI SIBJISIETCS TO, YTO OHA!

— OCHOBaHa Ha MPUHIUIE MOJCIUPOBAHUS MOTHBUPYIOIICH HWHTEPAKTUBHON
o0pa3oBaTeIbHON CpeIbl MO KOHKPETHBIC YUeOHbIE 3a]1a4H C UCTIOJIh30BaHUEM
o0pa3oBaTeIbHBIX KEWC-TEXHOJOTHA W TIPOEKTHOTO METo/Ja OOYy4YeHHS W
Ipyrux 00pa3oBaTeNbHBIX TEXHOJIOTUSIX HOBOTO TTOKOJICHNUS,

— HampaBJi€eHa Ha pa3BUTUE Yy OOydYalolMXCid YCTOWYMBOTO HHTEpeca K
UHTEJUIEKTYalbHBIM COPEBHOBAHUSAM, OJIMMIIMAHOMY JBHKEHHIO, OCBOCHUIO
COBPEMEHHBIX TEXHOJOTHH, TMPOEKTHON NESITENbHOCTH, MPAKTUUYECKUX
HABBIKOB B M30paHHOW 00pa30oBaTEIHLHON 00J1aCTH;

— obecrnieuriBaeT BBIOOp OOYydYAONIUMHCS COOCTBEHHBIX 0Opa30BaTEIIbHBIX
TpaeKTOpui B 00pa30BaTeIbHBIX 00BbEANHEHUAX (KBAHTYMaX) AJIsl TOCTHKEHUS
€CTECTBEHHOHAYUYHbIX AUCHUILINH U MOJTYyUYECHUS] TEXHUYECKUX KOMIIETEHIIUH;

— ofecrneynBaeT MOJCIMPOBAHUE JIMYHOTO OOpa30BaTEIHLHOTO MPOCTPAHCTBA,
oOyyaroiierocss B TpeX «TOpU30HTax» (OTHOCHUTEIBHO CaMOCTOSITEIbHBIX
MPOCTPAHCTBAX): Yy4yeOHOM, 0Opa3oBaTEIbLHO-PE(PICKCHBHOM U COLMAIBHO-
MIPAKTUYECKOM;
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— MpeaycMaTpUBAET MHAMBUAYAIBHBIN MOAXO0M, MOCKOJBbKY MEAaror B ydeOHOM
00ObEIMHEHUU  BBICTYNA€T KaK  HACTaBHUK  (ThIOTOpP), OpraHU3aTop,
KOHCYJIbTAHT, MOJEPATOP.

— Peanusyercs ¢ HMCHOJIB30BAaHUEM BBICOKOTEXHOJOTHUYHOTO 00OpYAOBaHUS
JIeTcKoro TexHomapka «KBaHTOpUYM» B  YCJIOBHSIX MOTHUBUPYIOIIEH
UHTEPAKTUBHOU CPEJIBI.

1.4. Ileap mnporpamMMmbl. co3JaHUe YyCJIOBUH I  (opMupoBaHHs
KOMIIETEHIIMA B O00JaCTM TNPAKTUYECKOM OHMOJOTMM 4Yepe3 TMOrpyKeHue B
IPOEKTHYIO U UCCIIEI0BATENbCKYIO JESATENBHOCTh HA OCHOBE KEHC-TEXHOIOTHH.

1.5. 3agaum nporpamMmmel
IIpeamerHbie:

- Co3pmarp ycIOBHUS AJi TMONyYeHUS JACTBMH ONBITa WCIOJIB30BAaHUS METOJIOB
OMOJOTUYECKON HAyKH.

- Co3pmarp yciaoBHs AJis OBIAJACHUS OCHOBHBIMH METOJaMH HAyYHOTO TIO3HAHMS,
UCTIOB3YEMBIMU TP OHMOJIOTMYECKUX HCCIICIOBAHUSAX JKHUBBIX OOBEKTOB H
HKOCUCTEM: OTHMCAHNE, U3MEPEHNUE, MPOBEACHNE HAOII0IeHNUH;

- Co3znatb yCIIOBUS ISt dbopmupoBaHus NIepBOHAYAILHBIX
CUCTEMAaTU3UPOBAHHBIX  NPEJCTABIEHUNH O OHOJOTMYECKMX  OOBEKTax,
nporeccax,  SIBICHMSX, 3aKOHOMEPHOCTSX,  OBJIAJEHUS  MOHSITHHHBIM
anmnapaToM.

- Co3parp ycnoBus ans GOpMUPOBaHUS YMEHUH 0€30MacHOro U 3 PEeKTUBHOTO
UCMOJIb30BaHUs  JIaOOpaTOPHOrOo  00OPYAOBaHMs, IPOBEIEHUS  TOYHBIX
U3MEpPEHUN U aJIeKBaTHOM OLEHKU IMOJYYEHHBIX PE3yJbTaTOB, NMPEACTABICHUS
Hay4yHO OOOCHOBaHHBIX apryMEHTOB CBOMX JEWCTBUN, OCHOBAHHBIX Ha
MEXIIPEIMETHOM aHAJIN3€ YYEOHbIX 3a]1a4.

- Co3parp ycnoBus i (GOpMHUpPOBaHMST YMEHUN (OpPMyIHpOBaTH TMIIOTE3BI,
KOHCTPYMpOBaTh, MPOBOAUTH OSKCIEPUMEHTHI, OLEHUBATh IOJYyYCHHBIE
pe3yabTaThl.

- Co3pmarp ycnoBus g (OPMUPOBAHUS YMEHHUS OOBICHATH PE3yJIbTaThl
OMOJIOrMYECKUX SKCTIEPUMEHTOB.

- Co3parp ycnoBus [ (OpMHpPOBAHMS OMNbITA IPOBEACHUS HECIOKHBIX
OMOJIOrMYECKUX OSKCIEPUMEHTOB JUIsI H3YYEHHUS >KUBBIX OPraHU3MOB, JIs
HKOJIOTUYECKOTO MOHUTOPHUHTA.

Pa3BuBarwinue:
- CozpaaTh yciaoBUsl ISl pa3BUTHS JTJOTUUECKOTO MBIIIICHUS.
— Co31ath yCIOBUS JJIsl Pa3BUTHUS IMaMATH, HAOII01aTeIbHOCTH 1 BHUMAHUS.
- Cozgath yclIOBHUS Ui pa3BUTHA YMEHHMH aHaJIU3UPOBATh, COMOCTABIIATH,
CpaBHUBATh, 0000111aTh TTO3HABATEIbHBIC OOBEKTHI, AEIaTh BHIBOIBI.
- CozpaaTh yciaoBUs IS Pa3BUTHS YMEHUS COCTABIIATH IUIAH U CJIE0BATh EMY.
- Co3naTh yciaoBUsS ISl Pa3BUTHUS YMEHHUM CaMOCTOSITEIBLHO OCYIIECTBIISTH
MOMCK MH(pOPMALIMK U TIPEJICTABIIATh €€ B MMCbMEHHOM U YCTHOM dhopme.
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- Cozpmarte ycnoBUS JUIA Pa3BUTUA KOMMYHMKATHBHBIX HAaBBIKOB 4YEpPE3
pa3HooOpa3Hble  BHJIbI  PEUYEBOM  JIEATEIBHOCTH  (MOHOJIOTMYECKas,
JUANIOrU4ecKasl peusb).

- CopelicTBoBaTh  (POPMHUPOBAHUIO  CAMOCTOSITEJILHON  MO3HABATEIHHOM
NEATEIIbHOCTH.

BocnurareganHbIe:

- Cnoco0cTBOBaTh Pa3BUTHIO OTBETCTBEHHOCTH, TPY0JII00Hs,

OCIACYCTPEMIICHHOCTH M OPTraHU30BAHHOCTH.

- CopneiicTBOBaThH MOBBIIMICHUIO YPOBHA MOTUBALIMU K 00 yUEHUIO.
- CnocoOCTBOBaTh Pa3BUTHUIO YMEHHMS OTCTAWBATh CBOIO TOUKY 3PEHUSI.
- CnocoOCTBOBaTh Pa3BUTHIO KYJbTYpbl B3aUMOOTHOLIEHUN Mpu paboTe B

napax, rpynnax, KOJJIEKTUBE.

- Cnoco0OcTBOBaThH Pa3BUTHUIO AKTUBHOM >KU3HCHHOM IIO3UIIHUHU B obnacTu

HpHpOJIOOXpaHHOﬁ ACATCIIBHOCTU U COXPAHCHUS 310POBbBA.

1.6. Axgpecar nporpammbl. JlaHHas mnporpaMma TMpeaHa3HA4YeHa JIsI

obyuvaromuxcsa 10-14 net u paccunTaHa Ha MIKOJBHUKOB, BIIEPBBIC MPUIIEIIITUX B
naboparopruio W HE UMEIONIMX OMbITa paboTel ¢ obOopymoBanuem. [Ipuem
00yJaroNIXcsl OCYIIECTBISIETCS O€3 TpeIBapUTEIHLHOT0 0TOOpA.

YpoBeHb MporpamMMbl — CTapTOBBIN (JiHUA 0).
MuHuManpHOE KOJIMYECTBO YeNoBeK B rpymme — 10, makcumanbHoe — 12.

1.7. ®opmbl peanu3anuu NPOrpaMMbl: OYHA.

1.8. Cpok ocBoenusi nporpamMmmsl: 1 roja, o0bem nporpamMmmsl — 144 yaca.
1.9. @opma opranu3anuu 3aHITHIA: TTapHas, TPYNIOBasi, KOJUICKTUBHAS.
1.10. Pesxxum 3ansaTHii: 2 paza B HEJIETIO MO 2 aKaJIEeMHUYECKHUX Jaca.

1.11. Buapl y4eOHBIX 3aHATHI M PadOT: JICKIUHU, TPAKTUUYECKHUE PaOOTHI,

nabopaTopHbie pabOThI, paboTa B MaJIBIX TPYIIAaX, JUCKYCCHS.

1.12. Oxxnpaemble pe3yJIbTATHI 00yUeHUS

JIuunocmmuole pesynomamol:

OO6yuaronuiics OyAeT IeMOHCTPUPOBATH B JEATEIbHOCTH .

YMEHUE MJIaHUPOBAThH CBOIO JIEATEIBLHOCTD;

CaMOCTOATEIBHOCTD CYXICHUM;

TOTOBHOCTH K CAMOCTOSITCIILHBIM JICHCTBHSIM;,

OCMBICJIEHHE MOTHUBOB CBOMX JCHUCTBHH MPH BHIIOJHEHUH 3aJ]aHUN;
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TOTOBHOCTh y4YaCTBOBaTb B OOIIECTBEHHOW JKM3HH OOpPa3oBaTEIbHOIO
YUpEKIACHNUS,

TOTOBHOCTH IIPEO0JIEBATH TPYAHOCTH;

N00POXKENATEIIBHOE OTHOLIEHUE K MAPTHEPAM 110 KOMAH/IE;

KPUTHYECKOE OTHOIICHHE K MHPOPMALIMKU U U30MPATETBbHOCTD €€ BOCIIPUSTHUS;
TOTOBHOCTbH aJI€KBATHO BOCIIPUHUMAThH OLIEHKY HACTAaBHUKA U CBEPCTHUKOB;
c(hOpMHPOBAHHOCTh TO3HABATEIBHBIX MHTEPECOB U MOTHBOB, HANpPaBIECHHBIX
Ha U3y4YE€HUE )KUBOU IPUPOLBI.

Memanpeomemmnuvle pe3yibmamol:
Pecynamuenvle ynusepcanvhvie yueonvie 0eticmaust:

OO6yuaroiuiics OyneT AeMOHCTPUPOBATh B AESTEIbHOCTH:

TOTOBHOCTb IIPUHUMATH U COXPAHATH LCJIN U 3ada49U yqe6Hoﬁ ACATCIIBHOCTH,

C IOMOLIBKO HACTABHUKA HAXOAUTH CPCACTBA €€ OCYIICCTBIICHUA,

CIIOCOOHOCTH C IMOMOIIIBIYO HACTAaBHUKA AaACKBATHO OICHHBATL IIPABUJIBHOCTH
BBIITIOJTHCHUA 3aaHUA 1 BHOCHUTD HCO6XO}1HMBI€ KOPPEKTHUBHI,

CIIOCOOHOCTH C IMIOMOIIIbKO HACTABHUKA IINIAHUPOBATH CBOH JIGﬁCTBPISI B
COOTBETCTBUU C NOCTABJIICHHOMU LICJIBIO,

TOTOBHOCTBH C IMOMOIIBIO HACTABHUKA OCYIICCTBJIIATH MOIIArOBbIM Y UTOTOBBIN
KOHTPOJIb,

CIIOCOOHOCTHh HAa3bIBaTh TPYAHOCTHU, C KOTOPBIMH CTOJIKHYJICS IIPpU PCHICHUU
3ala4u, U IpejiaraTtsb IyT UX MpcoJ0JICHUA.

Ilo3nasamenvhole yHugepcaibHvle yieOHvle 0elcmeus.

OO6yuaroruiics OyaeT IeMOHCTPUPOBATH B JIEATCIIBHOCTH

CIIOCOOHOCTh C TIOMOIIBIO HACTaBHUKA OINPEACIATh IOHATHS, CO37aBaTh
000011IeHNs, yCTaHABIWBATh AHAJIOTHH, KJIAacCH(PUIIMPOBATh, YCTaHABIUBATH
NPUIMHHO-CJICJICTBEHHBIC CBSI3H, CTPOUTH JIOTHYECKOE PACCYXJICHUE U JIeJaTh
BBIBOJIBL;

CIIOCOOHOCTh ~ MPOBOJUTH CpaBHEHWE, KIACCH(PUKAIUIO 10 3aJaHHBIM
KPUTEPUSIM;

yMEHHE HaXOAUTh OMOIOTHYECKYIO0 HH(GOPMAIUIO B Pa3HBIX HICTOYHUKAX;
TOTOBHOCTH C TIOMOII[bI0 HACTABHUKA OCO3HABATh CBOE MPOJABIKCHHUE B
OBJIaJICHUY 3HAHUSIMU U YMECHHSIMHU.

Kommynuxamuesnvle yHusepcanvhvie yueOHble 0eticmeus.

OO6yuaronuiica OyAeT IeMOHCTPUPOBATH B JE€ATEIBHOCTHU

YMEHHE BIIAJIeTh MOHOJIOTHYECKOM W JUAJOTHYECKON (opMamMu peud B
COOTBETCTBHH C HOPMaMH POJTHOTO SI3BIKA;

yMEHHUE TIPEACTaBIATh HHPOPMAIHIO, COO0IIAaTh €€ B MUCHhbMEHHON M YCTHOMU
dbopme;

TOTOBHOCTh BCTYIATh B JHAJIOT, y9acTBOBAaTh B KOJUICKTUBHOM OOCYXICHUU
poOJIEMBI ¢ YI€TOM Pa3HbIX MHCHUH;

TOTOBHOCTH 3aJ1aBaTh BOIIPOCHI, YTOUHSS HE IMIOHATOS B BICKA3bIBAaHUU,
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TOTOBHOCTh TOHHMMAaTh OTHOCUTEIBHOCTh MHEHHMHA W TOIXOJOB K PEUICHHIO
poOJIeMbl

TOTOBHOCTB PACTPENENsITh 005S3aHHOCTU IPU pabOTe B IPYIIIE;

TOTOBHOCTh OKa3bIBaTh MapTHEpaM TIOMOINb W TOJACPXKKY B IMpolecce
JOCTHOKEHHUS OOILEHN 1IEJIH;

TOTOBHOCTH JOTOBAPUBATHLCS M MPUXOAHUTH K O0IIEMY PEIICHHIO;

CIIOCOOHOCTh aJIeKBaTHO HCIIONB30BaTh pPEUEBbIE CPEACTBA [JIsl PELICHHS
KOMMYHUKAaTHBHBIX 33124,

CIIOCOOHOCTh (POPMYITUPOBATH COOCTBEHHOE MHEHUE U MO3UIIHIO.

Ilpeomemmnuwie pe3yromamel:

OOyuaromuiicss OyeT AEeMOHCTPUPOBATH B JEATEIbHOCTH:

yYMEHHE TI0JIb30BaThCs 1a00paTOpHBIM 000PYAOBaHUEM U TIOCY/IOH;
TOTOBHOCTH Pa3JIMuaTh XUMHUYECCKUE U (PU3UUCCKHUC SBICHUS;

YMEHHE MPOU3BOJUTH PACUEThl KOHIICHTPAIIMA PACTBOPOB W TPUTOTABIIMBATH
PacTBOPHI 3aJJaHHOW KOHIICHTPAIINH;

YMEHHE MPUMEHSTh OCHOBHBIC TIPUEMBI KYJIbTUBHUPOBAHUS MUKPOOPTaHU3MOB;
YMEHHE MPUMEHSTh OCHOBHBIC TIPUEMBI IPUTOTOBJICHUSI MUKPOIIPEIIapaToB;
YMCHHE U3MEPATh MUKPOCKOITUYCCKHUE OOBEKTHI;

YMEHHE OCYIIECTBISATE MUKPO(OTO- U MUKPOKHHOCHEMKY

YMEHHE XapaKTepHU30BaTh OCHOBHBIE TPYMNIBl MHUKPOOPTaHU3MOB  TI0
MOP(HOIOTHYECKUM ¥ OMOXUMUYIECKUM TIPU3HAKAM;

TOTOBHOCTh COOJIOJaTh TpaBWJa TEXHHKH O€30MacHOCTH Tpu paboTe B
OMoJIOruIecKoi JabopaTopumu.

COCTaBJISITH MPOTOKOJIBI HCIIBITAHUIA COTIIAaCHO 00pasiry.

1.13. ®opMBbI UTOrOBOIi JUATHOCTHMKHM. MUHH-KOH(QEPEHIIUS IO 3alluTe

POEKTOB,  BHYTPUTPYIIOBOM  KOHKYpC  (COpPEBHOBaHMsI),  IPE3CHTALIUS
(camompe3eHTaIrs ) IPOCKTOB 00yUYaIOIIHXCS.

Il. YueOHBIH 1aH

2.1. KoauyecTBO 4acoB Mo Kaxaoii TeMe ¢ pa30MBKOIi Ha TeopeTHYeCKHE
U NIPaAKTHYeCKHeE.

Ne |HazBanue paszgena, TeMbl KommaectBo wacoB ®DopMEI aTTecTau/ KOHTPOIS
/11 Bceero | Teopust | [Ipaktuka
1. |Pa3nen 1. BBenenue B 2 1 1 KoMOuHMpoBaHHas (yCTHBIHN OIpoc)
o0pa3oBaTe/IbHYIO
nporpammy. Beoaubiii
HHCTPYKTAK.
2. [Pa3nen 2. Beenenue B 18 8 10 ®poHTanbHas (YCTHBIH 0ompoc).
MPOEKTHYIO 1eSITeIbHOCTh ['pynnoBas (mpakTH4ecKasi IpoBepKa)
3. [Pazmen 3. «XuMus»
Xumuueckas 1abopaTopust 6 - 6 ['pynnoBas (mpakTHYecKasi IpoBepKa)
KombOunupoBaHHas (mpakTHUECcKast




[IPOBEPKA)

[ToHsaTHE O XUMUYECKUX 22 6 16 ®ponTtanbHas (YCTHBIA OIIPOC).

BeEILlECTBAX ['pynmnoBas (mpakTUueckas IpoBepKa)
KoMOuHnpoBaHHas (IpakTudeckas
[IPOBEPKA)

PactBopbI u nx| 12 4 8 ®ponTtanbHas (YCTHBIA OIPOC).

KOHUEHTpAaLUSs ['pynnoBas (mpakTuyecKkas MpoBepKa)

Paznencane cMmeceit 12 2 10 ®dponHTanbHAS (YCTHBINA OTPOC).

BEILIECTB ['pynmnoBas (mpakTuyeckas poBepKa)
KoMOuHMpoBaHHas (IIpakTH4ecKas
IPOBEPKA)

. |[Paznen 4. Komananoe 8 2 6 ®dponHTabHAS (YCTHBIA OTIPOC).
B3auMO/elicTBHE B ['pynmnoBas (mpakTHyeckas MpoBepKa)
MPOEKTHOM /1eSITeJIbHOCTH

. |Pa3nmest 5.

«MHKpOCKONIHSA»

Hcropust 1 mpuHIATT 6 2 4 ®dpoHTanbHast (YCTHBIA OIIPOC).

MEeTo/1a KoMOuHmnpoBaHHas (IpakTHieckas
pOBEpKa)

[IpuroroBnenue 12 2 10 ®dpoHTanbHast (YCTHBIA OIIPOC).

MHUKpPOIIPENapaToB ['pynmoBas (mpakTUyecKas MpoBepKa)
KoMOuHmnpoBaHHas (IpakTHiecKas
MIPOBEPKA)

3mepenne MUKpOOOBEKTOB| 6 - 6 KomOunupoBaHHas (TpaKkTHyecKas

1 MUKpO(oTOCHEMKA MIPOBEPKA)

Paznen 6.

«MuKpoOHOTOTHS»

MukpoOuoIoruaeckas 4 2 2 ®dpoHTanbHast (YCTHBINA OIIPOC).

mabopaTopust ['pynmoBas (mpakTUyecKas MpoBepKa)

Mup MUKpOOPTraHU3MOB 14 2 12 ®dpoHTanbHast (YCTHBIA OIIPOC).
['pymnmnoBas (mpakTHuyeckas MpoBepKa)
KomOunupoBaHHas (IpaKkTHyecKas
MIPOBEPKA)

[IutarenbHbBIC CPEeIbl U 20 4 16 ®dpoHTanbHast (YCTHBIA OIPOC).

METO/IbI KyTbTUBUPOBAHUS KoMOunupoBanHas (IpakTH4ecKas

MUKpPOOPIraHU3MOB MPOBEPKA)

Paznen 7. IlonBenenme 2 - 2 ['pymnmnoBas (YCTHBIM KOHTPOJIb)

UTOr0B U3y4eHusl [IpeseHTanus mpoexTa

MPOrpaMmbl.

Hroro 144 | 35 109

I11. Conep:xanue usyuaemoro Kypca

3.1. Kparkoe

Paznen 1.

ONMCAHUE
NMPAaKTHYECKUX BUAOB 3aHATHH C YKa3aHUEM 4acoB).

NPOrpaMMbl

(TeopeTH4ecKUX U

BBenenue B oOpasoBaresibHY mnporpammy. BBoaHbli
HHCTPYKTAXK. 2 yaca.

Teopus (1 uac): UYemy Mbl XOTUM Hay4UThCs Ha bruokBanTyme?
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Ilpaxmuka (1 uaca): VIHCTpyKTak 1O TeXHUKE Oe3omacHOCTH. Wrpel Ha
3HaKOMCTBO.

Pa3nen 2. BBeieHue B MPOEKTHYIO AeITeIbHOCTD. 18 yacos.

Teopus (8 uacos) IIpoeKT U KcCaeI0BaHUE KaK ITyTH CO3aHMsI HOBOTO.

Bunsl npoexktoB u ux 0coO0eHHOCTH. JKU3HEHHBIM LMK TPOEKTAa, €ro
OCHOBHBIC JTalbl. JTalbl HAyYHO-UCCIEN0BATEIbCKON paboThl. CTpyKTypa
uccnenoBaTeabckoit padboTel. CTPYKTypa Mpe3eHTAIINH.

Ilpakxmuxa (10 wuacos) OpraHu3alMOHHO-IEATEIBHOCTHBIC WIPHI Ha
CIIOCOOHOCTh aHAJM3UPOBATh CHUTYAIMIO, CIIOCOOHOCTH K OBICTPOMY MOUCKY U
CTPYKTYpUPOBaHHIO MH(POPMAIIMH, K TTOCTAHOBKE M YJEPkKAHUIO IIeJIeH U 3a7a4, K
MPEACTABICHUIO TIOJIYYEHHBIX pe3yiabTaToB. [lonck mHbOpMaUM B 3JEKTPOHHBIX
oubnmorekax. Pabora ¢ ucnosib30BaHUEM OOJIAYHBIX TEXHOJIOTHH.

Paznen 3. «Xumus»

Tema 1. Xumnueckas jadopatopus. 6 4acoB.

Ipaxmuka (6 wacoe) 3HaKOMCTBO ¢ J1abopaTopueii. TexHnka 0€30MacHOCTH
npu pabore B xummdeckoi nadopatopuu. Keiic «Onpenenutesb XUMHUYECKOM
nocyb». JlabopatopHast pabota «TexHrKa MUIETUPOBAHUS.

Tema 2. IlonsiTHe 0 XMMHYECKHUX BellecTBax. 22 yaca.

Teopusi (6 wacos) OCHOBHBIC TIOHATHSA XMMHH (BEIIECTBO, aTOM, MOJICKYJIa,
XUMHYECKUH 3JIeMeHT). XUMHueckre U ¢pu3nueckue cBoiicTBa BemiecTB. [IpocToe
BEILECTBO, CJI0KHOE BEIIECTBO.

OcHOBHBIE TPYIITBI XUMUYECKUX BelecTB. BogopoaHslil nokaszarens pH.

Xumunueckas peakuus. TUIbI XUMUYECKUX PEaKLUN.

IIpakmuxa (16 uacos) «Co3maHue MojeNnell XUMHUYECKHUX BEIIECTB W3
miactuimHay. Keinc «TaiiHas ku3Hb MOJEKynm». «lIpu3Hakm XHUMHYECKUX
peakuuii». «KadecTBeHHBIE peakIMM HAa HEKOTOpbIe coeAuHeHHs». «CrocoObl
usMmepenust pH pactopo». Keiic «IIpupoanas naaukaTopHas Oymaray.

Tema 3. PacTBopbl U X KOHIEHTPaIMHU. 12 4yacoB.

Teopusa (4 uaca): Tlomstue o pactBopax. I[IoHSTHE O KOHIIEHTPAIMK
pactBOopoB. OrmpeneneHre KOHIEHTPAIMH PACTBOPOB PAa3HBIMH  CIIOCOOAMHU.
Y CTpONCTBO M IMIPUHIIUIT JEUCTBUS apEOMETPa U MOTEHIIMOMETPA.

Ilpaxmuxka (8 uacoe): Ilpaktnyeckue padotel «IIpUroToBICHHE PacTBOPOB
conmeit», «lloctpoenne rpaduka 3aBUCHUMOCTH TUIOTHOCTH pacTBOpa OT
KOHIIEHTPAILIMKU BellecTBa», «OmnpeieleHne KOHIIEHTPallMi pacTBOpa MpU MOMOLIU
apeomeTpa», «OmpeneneHue  KOHIIEHTpAIMM  pacTBOpa  IpU  MOMOIIH
MOTEHIIMOMETPAY.

Tema 4. Pa3nenenne cmeceii BemecTB. 12 yacos.

Teopus (2 uaca)

Pa3nenenue  HEOAHOPOAHBIX  CMeceil:  oTcTawBaHue,  (puibTpanus,
neHTpudyrupoBanue. Pa3meneHne OTHOPOAHBIX CMECEH: KpUCTALTA3AIuS,
TUCTUIUISIUSA, XpoMaTorpadus. bymaxnas xpomaTtorpadusi.

Ilpakmuxa (10 uacos)
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[Ipaktuueckue paboTbl  «BbIpaluBaHue  MOHOKpHUCTaNIa  MEIHOIO
Kynopocay, «bymaxnas  xpomaTtorpadusi  pacTUTEIBHBIX  ITUTMEHTOBY,
«ITonyuenue a¢upHbIX Macen», Keiic «Bonueonsiii cBeTodop».

Pasznen 4. «KomangHoe B3auMoAeiicTBHE B MPOEKTHOM JAeATEIbHOCTHY.
8 yacos.

Teopus (2 uaca)

[lonsitue  xomannpl. KoMmmyHuKanmss  Kak  OCHOBa  KOMaHIHOTO
B3aumojencTBus. Llenenonaranue — ocHOBa MOCTpOeHUs! KoMaHbl. Onpeaenenue
poJiel Yy4aCTHUKOB TPOCKTHON KOMAH/IbI.

Ilpaxkmuka (6 uacos)

Opranu3aioHHO-/IEITeIbHOCTHBIE WIPhl HA pa3BUTHE CIIOCOOHOCTH K
KOMaHJIHOMY B3aMMOJEHCTBUIO, K CAMOOpPraHu3allu B Ipoliecce padoThl HaJ
3a/laHUEM, K TUIAHUPOBAHUIO COOCTBEHHOW M KOMaHIHON paboThl (yNpaKHEHHS
«Cemb (hakTopoB», «Tutanuk», urpa «Accouuanuuny, «PeMoHT B gomuke Bunuu
ITyxa»).

Pa3nen 5. «Mukpockonus

Tema 1. UcTopusi 1 NpUHIUI MeTOA. 6 YaCOB.

Teopuss (2 uaca): Uctopuss umzobpereHus Mukpockomna. CoBpeMEHHBIC
MUKPOCKOITBI, 170'¢ YCTPOUCTRO, OCHOBHBIC napamMmeTphbl. Mertomsl
MUKPOCKOITMYECKUX UCCIETOBAHUM.

Ilpakmuxa (4 uaca): JlaboparopHass pabora «YCTpPOMCTBO MHKPOCKOTIA,
npaBuiia paboThl C HUM».

Tema 2. IlpuroroBieHue MUKponpenaparon. 12 yacos.

Teopusa (2 uaca) Buasl MHKpOIpEnapaToB: BpPEMEHHbIE W TOCTOSHHBIE.
TexHuka TNPUTOTOBIEHUS BPEMEHHBIX  MHKpompenaparoB.  OkpaliuBaHHE
MUKPOIPENapaToB.

Ilpakmuxa (10 wuacos): Jlaboparopuele pab6otTel «lIpuroropieHue
BPEMEHHBIX MHKpONpenapaToB (BHCsS4as Kallis, JAaBji€Has Kamig, Ma3oK)y,
«OxpammBaHue BPEMEHHBIX MUKpOIpenaparoB», «lIpurotoBieHue mpenapaTos,
3aKJIFOYEHHBIX B rIuuepun», Kenc « XpoMocoOMbl CBOMMH TI1a3aMu».

Tema 3. U3mepeHue MUKPOO0ObEKTOB U MUKPOOTOCHEeMKA. 6 YacoB.

Ilpaxmuxa (6 uacos): JlaGopatopHbie paboThl «M3MepeHHe pa3MepoB
KIIETOK», «OnpeneneHue KOJIMYECTBA KIETOK B equHule o00bEMa», «Doro- u
BUJICOCHEMKA MUKPOCKOMTUYECKUX O0OBEKTOBY.

Pa3nen 6. «Mukpoouosorus»

Tema 1. MukpoOuosorudeckas jsadboparopus. 4 yaca.

Teopuss (2 waca) OOoOpynoBaHHE H TOCyAa MHUKPOOHOJIIOTHICCKON
naboparopuu. IlpaBuna acenTMku W AHTUCENTUKUM mOpu  padore ¢
MUKpoOpranu3MaMu. TexHuka 6€30macHOCTH P paboTe B MUKPOOHUOIOTHIECKOM
naboparopuu.

Ipaxmuka (2 yaca) 3HaKOMCTBO ¢ jaboparopueii. MeTObI CTEPHIIN3AIAN
MOCYABI U KUAKOCTEN. Benenne )xypHana CTepuian3alni.

Tema 2. Mup MUKpoOpraHusmos. 14 yacos.
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Teopuss (2 wuaca) DyKapuoTHbIE M MPOKAPUOTHBIE MHUKPOOPTaHU3MBI.
Knaccudukanus MHUKpOOPraHu3MOB B 3aBUCHUMOCTH OT (OPMBI UM B3aUMHOIO
pacnionoxkenusi kiaeTok. Knaccudukanus OakTepuil Mo TUIMaM JbIXaHUS U TUIaM
MATaHUS.

Ilpakmuxa (12 uacos) JlaGopatopHas pabora «3HAKOMCTBO C
ADYKapUOTHBIMU U TPOKAPUOTHBIMU MHUKPOOPTraHu3zMammu», «OKpaliuBaHHE CIOP
Oakrepuit». Kelic «MccnegoBanue ¢opmbel  kinetok  Oakrepuit»y.  Keiic
«Ornpenenenue rpaMM-IIPUHAATIEHKHOCTH OAKTEPUATBHBIX KIETOKY.

Tema 3. IlurarejsbHble cpeabl W MeETOAbl KYJbTHBHPOBAHMS
MHKPOOPraHu3mos. 20 yacos.

Teopus (4 wuaca): TloTpeOHOCTH MHUKPOOPTaHW3MOB B IHUTATEIbHBIX
BeulecTBaX M kuciopoje. IlpurotoBneHne  nuTaTeIbHBIX  cped IS
MUKPOOPIaHU3MOB. METOIUKH TMepecagkd MHUKPOOPTaHM3MOB Ha MUTATEIbHBIC
cpenbl. KynbTuBHpOBaHNE MUKPOOPTaHU3MOB.

Ipaxmuka (16 uacos) Jlabopatophbie padoThl «[IpUroTOBICHKE IIOTHOM,
MOJTY>KUJIKOM M KUIAKOM CpeJl il MUKPOOpraHu3MoBy, «IloceB MUKpoOpraHu3MOB
Ha IUIOTHYIO Cpeay pas3HbIMU crocobamu», «lloceB MUKpOOpraHM3MOB Ha
NONYXKHUJIKYI0 — cpexy», «llepeceB ©  BBIIEIEHHE  YHUCTBIX  KYJIBTYpP
MUKPOOPTaHU3MOBY, «Mopdoiorus KOJIOHUU MUKPOOPTaHU3MOBY,
«KynbTypanbHble CBOMCTBA MUKPOOPTAHU3MOBY.

Paznen 7. IlonBeneHne NTOroB M3y4eHUs MPOrpamMMabl. 2 4aca.

Ilpaxmuka (2 uaca):

DKCHepTHHIN 3Tan KeicoB: 3aiuTa IpOeKTOB HA MUHU-KOH(pEPEHIIUH.

3.2. ®opMbI ¥ BUbI KOHTPOJISI

Jluaznocmuka r¢phekmusnocmu oopazosamenvnozo npoyecca.

I[To wroram mpoBeneHHS Kypca MPOBOAUTCS KOH(MEPEHIMSA IO 3aluTe
IIPOCKTOB, Ha KOTOPOH 00yYaromuecs: MpeCTaBISIOT CBOM MPOSKThI. Pe3ynbTaThl
KOHTPOJIsSI GUKCUPYIOTCS B TMArHOCTUYECKOM KapTe.

Ouenka yposHeil 0C60eHUA NPOZPAMMBL

Kputepun oLICHKH YPOBHEW OCBOCHMS MMPOTPAMMEBIL.

YpoBHHN ITapameTpol IToxka3arenn
Boicoknii | Teopernueckue OOyuaromuiicss rIy0OKO M BCECTOPOHHE YCBOMJ IpoOieMy;
YPOBeHb 3HaHUS. YBEPEHHO, JIOTUYHO, MOCJIE0BATEIbHO U IPAMOTHO U3J1araet
(80-100%0) MmaTtepuai; yMmelno OOOCHOBBIBAET U  apryMEHTHPYET

BBIJIBUTAEMBIE UM HJEH; JeNaeT BBIBOALI U 000OIIEHUS;
CcBOOOIHO BIIaJE€ET MTOHATUAMHU.

[IpakTruueckue CriocoOeH MpUMEHATh MPAKTUYECKUE YMEHUSI U HaBBIKH BO
YMEHHUSI U HaBBIKU. | BpEMsl BBITIOJIHEHUSI CaMOCTOSITENBbHBIX 3afaHuil. PaboTy
BBITIONTHSET C COOMIOICHUEM MPaBUII TEXHUKH 0€30MaCHOCTH,
AaKKypaTHO, JOBOOUT €€ J0 KOHIA. MOoXeT OIEHUTh
pe3yabTaThl BBINOJHEHUS CBOETO 33JlaHHs M JaTh OLICHKY
paboThI CBOETO TOBAPHIIIA.

Cpennnii | Teopernueckue Tema packpelTa HEJOCTaTOYHO YETKO M IIOJHO, TO €CTh
YPOBeHb | 3HaHUs. oOyyaromuiicsi 0cBOMJI MpoOIeMy, 10 CYIIECTBY M3JIaraer ee,
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(50-79%)

HO JIOMYCKA€T HECYIIECTBCHHbIC OLIMOKA M HETOUYHOCTH;
c1ab0 apryMEHTUPYET HAYJHBIE TIOJIOKEHUS; 3aTPYAHSICTCS B
GOopMyTUpPOBaHUM BBIBOJIOB H  OOOOIMIEHWI; YaCTHYHO
BJIAJICET CHCTEMOM MOHATHM.

[IpaxTrueckue

YMCHHA U HAaBBIKU.

BJIaI[eeT 0a30BLIMH HaBBIKAMH H YMCHHAMHU, HO HC BCCrjia
MOJKET BBITIOJTHUTH CAMOCTOSITENIHOE 33JaHUE, 3aTPYAHACTCS
U TpOCHT momomu mnemarora. B pabore momyckaer
HEOpEKHOCTh, JENaeT OMMOKH, HO MOXET YCTPaHHTh HX
1I0CJI€ HABOJSAIIMX BOIPOCOB MJIM CaMOCTOSITENbHO. OLICHUTD
pe3yabTaThl CBOCH JEATETBHOCTH MOXET C TOICKa3KOM
nearora.

Huzkui
YPOBEHb

(MeHbLIE
50%)

Teopernueckue
3HaHU.

OOyuaromuiicsi He YCBOWJI 3HAUYUTEIHFHON YacTH MPOOIEMBI,
JIOTYCKaeT CYIIECTBEHHbIE OMIMOKM W HETOYHOCTU IIpU
pacCMOTpPEHUM €e€; HE MOXKET apryMEeHTHpPOBaTh HaydyHbIE
MI0JIOKEHUS; HE (OpPMYIHPYET BBIBOJOB U O0OOOLICHUH; HE
BJIa/I€€T NOHATUHHBIM aIapaTroM.

[IpaxTrueckue

YMCHUA 1 HABBIKU.

Bnageer MUHHMMAJBHBIMH HAdaJIbHEIMM  HaBBEIKAMH U
YMEHUSMH. YUaluics CIOCOOCH BBITIOIHATE KKIYIO
OIepalmio TOJIBKO C MOJCKA3KOW Meaarora Wid TOBapHUIIEH.
B pabote momyckaeTr rpyObie OMIMOKH, HE MOXET UX HAWTH
WX Jake mociie ykazaHus. He cmocoOeH caMocTosITenhHO
OIIEHUTH PE3YJbTATHI CBOEH PaOOTHI.

Ceéoonaa mabauya pe3yibmamos ooyuenus
nO 0ONOIHUMEIbHOU 00UE00pPA308aMENbHOU NPOCPAMME

«bunoJlao. Jiuuusa 0»

[Tenaror mom. obpa3oanus ['mazynosa E.JI.

rpynna Ne

n/a

)|
oOy4aromierocs

Orenka Hrorosas
OreHka MPaKTUYECKUX OLEHKa

TEOPETUYECKUX 3HAHUU YMEHUH U

HABBIKOB

XN |g |~ w N -

-
©

-
-

[
N

Iloxkazamenu oceoenus 0ONOAHUMENbHOU 00UWLL00PA306AMENILHOU NPOZPAMMDL
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VYpoBHM OCBOEHUS ITPOrpaMmmsl (B %):
Hwuszknit

Cpennuit
Bricokuii

V. Kommiekc opraHu3anuoHHO-MeIArornuecKux ycJaoBui

4.1. KanengapHslii yueOHblii rpadguk (mpuioxenue 1 k nporpamme)

4.2. PecypcHoe o0ecnieueHHe NpOrpaMmbl

-MaTepHaJIbHO-TEXHNYECKoe ofecneyeHue

Jlst mpoBeieHus JISKINI, CEMUHAPOB MPEAYCMOTPEH KaOUHET,
OCHAIIEHHBIN KOMIIbIOTEpHOI TexHUKOW, HE MeHee | T1K Ha 2 yueHuka,
IPOEKTOPOM, SKPAHOM, MAarHUTHO-MapKEPHON JTOCKOW, MarHUTHO-MapKEPHBIM
Gaun-yapToMm.

JlaGoparopusie 3aHsATUS Kypca «buoJlad. Jlunus 0» mpoBoasaTcs B yueOHOMU
nabopatopuu, MpeIHA3HAYEHHOW ISl TOJATOTOBKA U TIPOBEACHUS XUMHKO-
Oouosiormdeckux uccienoBanuii. OOOpyIOBaHME W TEXHHUKA pabOT B Yy4ueOHOU
1a00paTopuu  JOJDKHBI COOTBETCTBOBATh TPEOOBAHUSIM, TMPEIBIBISIEMBIM K
MIPOU3BOJICTBEHHBIM U APYTUM J1a0OPATOPHUSM COOTBETCTBYIOIIETO MPOQHUIISL.

B coctaB yueOHOU mnabopaTopuu BXOJISAT: KOMHATa IJisi HUCCIEIOBaHUMA-
3aHATHI; aBTOKJIaBHAs (CTEPHIIM3AIIMOHHAS ); MO€UHAs, 000PYIOBaHHAS JIJIST MBIThS
NOCY/Ibl; MaTepHalibHasi KOMHAaTa — JUIsl XpaHEHHUs 3alacoB PEAKTHUBOB, MOCYIIHI,
anmnaparypbl, IpuOOpOB, XO35IUCTBEHHOTO MHBEHTAPS.

-y4e0HO-MeTOoAuYeCKHe CPeICTBA 00y4YeH s :

[IpumensieMoe Ha 3aHATUAX JAUJAKTHYECKOE U y4eOHO-METOIUYECKOE
obecricueHUE BKIFOYACT B CEOS JICKTPOHHBIE YUSOHUKH, CIIPABOYHBIC MaTEPHUAIIbI
U cucteMbl wucrnonb3dyeMbix I[Iporpamm, HWuaTepner, pabouue TeTpaau
00yJaromuxcs.

-crenMajibHoe 000py/a0BaHNe:

Ananmutndeckue Becol «"A & D" HR-100AZG».
CTexIsiHHbIE TUIIETKU ¢ TPYLIaMU PE3UHOBBIMU.
[ToTenmuromeTp ¢ HAOOPOM HOH-CEIEKTUBHBIX YJIEKTPOJIOB.
[TpoGupku, KOIOBI, XUMUUECKHE CTAKaHbI, MEPHBIE KOJIOBI, MEPHBIC IIMIUHIPHI.
[ItaTuBbl A7 MPOOUPOK.

TexHuueckue BECHI.

Ha6op apeomeTpos.

MarauTtHasa memarnka.

doToanmapar.

ratuB anst poToanmnapara.

Lentpudyra.

MUuUKpOCKOMbl y4eOHBIE.

JIynibl OMHOKYJISIPHBIE.

MuxkpoTom.

CrnupToBKH.



Jepxatenu st (poOOUPOK.

OKynsIp-MUKPOMETPHI.

OOBEKT-MUKPOMETP.
Kawmeps 'opsiesa.
Buneookymnspsl.
Cyxo-xxapoBoi mkad.

ABTOKJIAB.

[leTnn MUKpOOKOIOTHYECKHE.
[Inarenu dpuransckoro.
[MuneTkn aBTOMaTUYECKUE CO CMEHHBIMU HAKOHEYHUKAMHU.
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-HH(OPMALMOHHO-MeTOoANYecKoe o0ecreyeHne

CBenenust 0 (QopMax W TEXHOJOTHSIX OpraHU3allUd Y4eOHBIX 3aHSATHUH,
METOJIax W MpueMax paboThl ¢ OOyUYAIOIIMMHCS, HUCTIOIB3YEMOM JHIAKTHUYECKOM
MmaTepuaie u GopmMax OTCIEKUBAHUS PE3YyIbTaTOB MPEICTABICHBI B TAOIUILE.

Ha3zpanue DopmblI TexHosiorust Meronsl u  npuemsbl | BosMokHBbIH Texunyeck | Dopma
pa3aena, OpraHM3alMyi | OpraHm3anuM | padoThl ¢ y4alMMHUCH JAMJAKTHYECKH | oe OTCJICKUBA

Ne | Tembl Y4eOHbIX 3aHATHI i MaTepuan OCHAILICHHE | HUSI 71

n/ 3AHATUI 3aHATUA ¢ukcanuu

n pe3yJIbTaTo

B

1 | Beemenne B | Becena, Tpammwonnsie | CroBeCHBIE METOBI Ipe3enTarms, Komnbrorep | KomOunrpo
o0pa3oBarenb | AUCKYCCHS, TEXHOJIOTHH, (ycTHOE U3NOXKEHME); BHJIEO , TIPOEKTOp | BaHHas
HYIO MIpaKTHYEeCKasi | TEXHOIOTHI Harnsgnele meTozsl (ycTHBIH
MIpOrpaMmy pabota COTpYIHMYECTB | (METOX AEMOHCTpPALHii, 0Ipoc)

a METOJI WIITIOCTPAIIHA)

2 | BBenenue B Jlexus, Kommstotepusr | CroBecHbie MeTonsl | Bumeo, Komrstotep | ©poHTasH
MIPOEKTHYIO pabota B | € TeXHONOrmy, | (IHCKyCCHs) TIpE3CHTALHH, , TIPOEKTOp, | ast (YCTHBII
JEATENBHOCTh | MaJIbIX TIPOEKTHbIE Meronsl  TpoOIEMHOro | KOMIIBIOTEpHBIE | (rmmuapr | ompoc).

rpymnmax, TEXHOJIOTHH, 00y4eHus (JacTdHO- | CUMY/SIIMM M | MarHuTHO- | I'pymmoBas
JUCKYCCHS TEXHOJIOTUI TMIOMCKOBBIH, T.J. MapKepHBIA | (IpaKTHIec
COTPYAHHMYECTB | HCCIIEIOBATEIBCKHIM, , Kast
a MO3HABATEJIbHOE ¢omactep | TpoBepka)
mpo0IeMHOE M3IOKEHHE, B,
JIAJIOTUUECKOe ¢oroarmap
npobieMHoe ar
U3JIOKEHUE, )

3 | Xumus Jlexms, Tpammmonssie | CroBecHBIE meTonpl | Bupmeo, Komnetorep | @poHTansH
JIACKYCCHS, TEXHOJIOTH, (ycTHOE MBTIOXKEHHE) TIPE3CHTALNH, , TIPOEKTOp, | ast (YCTHBIIA
pabora B | TIPOGKTHBIC Mertompt TPOOJIEMHOT0 | METOIMYEeCKre | (umrmaapT 0OIIpocC).
MaJIbIX TEXHOJIOTH, 00yIeHIS (dacTHaHO- | yKa3aHUA K | ¢momactep | ['pyrmosas
TPYIIaXx, TEXHOIIOTHI TIOMICKOBBIH, TabopaTopHBIM | BI, (mpakTrgec
mabopaTtopHas | COTPYOHMYECTB | WCCIICIOBATEITECKUM, paboram ¢oroarmap | Kast
pabora, a ITO3HABATEIILHOE ar, TPOBEPKa).
TPaKTUICCKasL Hp06_nelvn_loe PCAKTUBBI, KOM6I/IHI/IpO
pabora V3/IOIKEHHE) XUMHYECKa | BaHHAs

Harnsiueie METO/IBI s mocyna, | (mpaKTiec
(MeToL  IEMOHCTpAIHI, apeOMCIpEL, | Kai
METOJI HILTFOCTPALIHIA) TIOTEHIINOM | TIPOBEPKa)

erp
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Komangnoe Jlextmsi-Oecena, | Kommerotepusr | CroBecHbIC Metonsl | Buneo, Komnbtorep | @poHTanbH
B3aMMOJEICTB | padora B | e TexHonormy, | (Oecena, ACKycCHs) TIPE3EHTALH, , TIPOEKTOp, | ast (YCTHBIH
ue B | MAJBIX IPYINaxX | MPOCKTHBIC Meronsl  TpoOIEMHOTO | KOMIIBIOTEPHBIE | (UIMIMYApT | Ompoc).
TIPOEKTHOM TEXHOJIOTHIH, 00y4eHus (dacTM4HO- | CUMYJ/SIIMML W | MarHuTHO- | I'pyrmoBast
JeSTEITLHOCTH TEXHOJIOTHH TIOCKOBBIH, T MapKepHBIH | (TpaKTiiec
COTPYAHHMYECTB | HCCIIEIOBATEIIBCKHI, , Kast
a MO3HABATEIILHOE ¢domacTep | mpoBepka)
NpoOJIeMHOE M3JI0KEHUE, BI,
JIaJI0rMuecKoe ¢oroarmap
poOIeMHOE ar
U3JIOKEHHE, )

Muxpockomus | Jlexiws, Tpammmionssie | CroBecHbIE MeTons! | Buneo, Kommstotep | OpoHTANBH
JIMCKYCCHSI, TEXHOJIOTHH, (ycTHOE M3II0KEHHE) TPE3EHTALHH, , TIpOEKTOp, | ast (YCTHBIH
pabora B | NPOEKTHBIC Meronpt NpOOJIEMHOrO | METOIMYecKre | (UIMmyapT | ompoc).
MaJIbIX TEXHOJIOTHH, 00yueHust (dacTidHO- | yKa3aHUS K | ¢uomactep | I'pymmoBast
TpyImnax, TEXHOIOTHH TIOWCKOBBIH, J1a0OpaToOpHBIM | B, (mpakTHuec
nabopatopHasi | COTPYAHHYECTB | HCCIIEIOBATEIBCKUM, paboram ¢oroarmap | kast
paGora, a T103HABATENTHLHOE ar, TPOBEPKA).
NpaKTHYecKast npoGeMHoe Mmukpockon | KomOuampo
pabora VI3IIOIKEHHE) BI, BaHHAs

Harnsinneie METO/IbI MUKPOOHON | (MpaKTiHec
(MeTon  JeMOHCTpaluid, oruHeckue | kasd
METOJ] WITFOCTPALMHA) TeTH, npoBepKa)

CITUPTOBKH,

HPEIMETHBI

e u

IIOKPOBHBIE

CTeK1a,

BHJIOCOKYJIS

PBI, KaMepsbl

I'opsiesa,

00BeKT-

MHUKPOMETD,

OKYJLAp-

MHUKPOMETP

Muxkpobuonor | JIuckyccus, Tpammmonssie | CroBecHbIE MeTonel | Buneo, Komrstotep | ©poHTabH

us JIEKITHS, TEXHOJIOTHH, (ycTHOE MBTIOXKEHHE) TIpE3eHTALHH, , TIPOEKTOp, | ast (YCTHBII
pabota B | MPOEKTHBIC Mertompt MpOOJIEMHOr0 | Merouyeckue | Quumiapt OIIpocC).
MaJIbIX TEXHOJIOTHH, 00y4eHIs (qacTHuHO- | yKa3aHHA K | ¢uiomactep | I'pymmoBast
rpymmax, TEXHOJIOTHH TIOMCKOBBIH, 7a00paTOpHBIM | Bl (paxTHdec
MPaKTHYeCKasi | COTPYIHWUYECTB | KCCIIEOBATEIBCKUM, paboram ¢oroarmap | kas
pabora, a TI03HABATEIIEHOE ar, TIPOBEPKA).
nabopaTopHas IpoGIeMHOE PEAKTHBEL Kombuampo
pabota V3TIOKEHHE) XAMWYECKa | BaHHAS

Harnsnasie METO/BI S Tocyna, | (HpaKTHiec
(MeTon  JIeMOHCTpALHiA, MHKpOCKOIL | Kast
METOJI MILTIOCTPALIHif) 20 TpoBepKa)

NIUTATENNbH

Ble  CpEIBl,

ABTOKJIaB,

CcyXo-

JKapoBON

kg,

IITTATEN

Hpuranbcko

rO,

MHUKpPOOHOT

OTHYECKe

TICTIIH,

CIIAPTOBKH,

MHKPOOHOT

OI'MYCCKUC
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KpAaCUTCIIN.

IIpencraBnenu
€ TIOJIY4EHHBIX
pe3yNbTaToB.

Kondepenrms

IIpoexTHbIe
TEXHOIOI MY,
TEXHOIOTHHI
COTPYIHHYECTB
a

CrnoBecHble METOJIbI
(6ecena, nuckyccus);
Harnsnaeie METO/IBI
(MeTox meMoHCTpaIuii);
MeTomb! MpoOIEMHOT0

IIpe3enTtaimu

Kommsrotep
> [POCKTOD,
¢oroarmap
ar

I'pynmoBas
(ycTHBIHA
KOHTPOJIB)

o0yucHHS
(coobmraroree
U3JIOKCHUE C
3JICMCHTAMU
POOJIEMHOCTH,
JTNAJIOTHYECKOE
npobieMHOe
H3JI0KEHU E)

V. Cnincok JuTepaTypsbl

CnMcox UCTOJIL30BAHHOM JIUTEPATYPBI: (15 1egarora)

1.

2.

Aunnpy3 JIx., bpumbnekym6 I1., [xuken3 T., Jlucc II. Beenenue B Xxumuto
oKpyxkaromiei cpeasl. —M.: Mup, 1999. -271 c.

benosa T. I'. UccnenmoBarenbckass W NPOEKTHAS ACATEIBHOCTh YYaIIUXCSA B
coBpeMeHHOM oOpaszoBanuu // W3Bectuss Poccuiickoro rocymapcTBEHHOTO
nejgaroruyeckoro yaupepcureta uM. A.U. I'epriena, 2008. — Boimyck Ne 76-2. —
C. 30 - 35.

bykatop B.M., EpmioBa A.Il. Heckydnbie ypoku: OOCTOSTEIIPHOEC H3JI0KCHHE
COITMO/UTPOBBIX TeXHOJOTUM o0OyueHus. I[locobue mist yuutenet Qu3nkw,
MareMaTuku, reorpadun, o6uosnoruu u xumun. — CII0.:IlIkonsHas oura, 2013. —
240 c.

I'pomeBa JI. II. PactBopmi. Pacyer cocrtaBoB. Pasz0aBieHme, cMelIeHHE,
KOHIICHTPUPOBaHUE pacTBOpPoB. PacueT cocraBa M XapaKTEPUCTUK TBEPIbIX
MarepuanaoB: Metoauueckoe mocobme — HoBropoackuii rocyaapCTBEHHBIH
yausepcuret, 2006.

Konmepast, M. 1. MukpoOuojorusi: KyJIbTHBHPOBAaHHE U POCT OaKTEpPHUM.
[IpakTHyeckoe pyKOBOJACTBO IS CTya. Owosorwd. cmei. By3oB / WM. W.
KonneBas;; M-Bo o6pazoBanusi Pb, ['omensckuii roc. yH-T uM. @. CKOpHUHBI. —
Yepuuros: Jlecuna [Tomurpad, 2017. — 44 c.

Ky3sneno WM. H. Haydnoe wccinenoBaHwe: MeETOAMKA TMPOBEACHUA U
opopmraenue. — M.: M3gatennpcko-Toprosas kopropamus «/lamkos u K», 2004.
Cocuuna E. B., Kopamuc E. A., Hukonaera JI. A. JlabopatophHas mocyna,
BCIIOMOTATEIbHBIC MPUHAIC)KHOCTH W OCHOBHBIE JIAOOPATOPHBIC YCTAHOBKU:
yaeoHoe nocooue / Cocamna E. B., Kopamuc E. A., Hukonaesa JI.A.; ®T'BOY
BO UT'MY Munzapasa Poccuu. - Upkyrck: UMY, 2020. — 58 c.

OmkoB A.H. VYyeOHble mnpoekTsl Ha MaTepHalle €CTECTBEHHOHAYYHBIX
nucuumuinH. M3 Metoamyeckoro omnbita mnporpammbl  «lllkompHas Jlura
POCHAHOY. — CII6.: llIkoabHas ura, 2015. — 106 c.

Cnncok pekoMeHIyeMoi JJuTepaTtypbl: (1151 OOy4arOIIUXCsl U POUTEIICH )
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KysnenoB WM. H. HayuyHoe wucciaenoBaHue: METOAMKA TMPOBEICHUS W
opopmiuenue. — M.: M3gatenbcko-Toproas kopropauus «lamkos u K», 2004.
Jleencon M.A. 3anumarenbHas XuMHUsl Uil J€TE€H M B3POCIBIX. — «ABaHTaty,
2010.

JleontoBuuy A. B., Kamaunxuna O. J[., OOyxoB A. C. TpeHunr

«CaMoCTOsTeNIbHBIC UCCIICAOBAHUS MIKOJILHUKOBY. — M., 2003.

Masyp O. Y. YauBHATENbHBI MUKPOCKOI: WUIFOCTPUPOBAHHBIN MyTEBOIUTEIb

I/M.: Dxemo. — 2015.

VYpanoBa, B. B. Xumunueckas mnocyna W o0OOpyJAOBaHHE B TEXHHUKE

MHCTPYMEHTAJIBHOTO aHanu3a : YydeOHo-MeTomuveckoe mocodue / B. B.
VYpanosa, P. P. Ucsakaesa, M. B. MaxxutoBa. — Actpaxans : ATMY, 2021. —
210 c¢. — ISBN 978-5-4424-0600-9. — Texkcr : anexTpoHHbld // Jlanb :
AIEKTPOHHO-OUOIMOTEeUHAs cucTema. — URL:

https://e.lanbook.com/book/197924 (nara oOpaienus: 26.03.2024). — Pexum
JOCTYTIA: JUISl aBTOPHU3. MOJIb30BATEIICH.
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Ipunioxenus
Ipunoxenue 1

Kanennapuslii yueOHblil rpaguk
[Tenaror: I'mazynosa E./I.
KonundectBo yueOHbIX Henenb: 36
PexxuM mpoBenieHus 3aHATUI: 2 pa3a B HEAEIIO MO 2 aKaJleMUYECKUX Jaca

[IpaznHUYHbBIC U BHIXOJHBIC THU (COTJIACHO IOCY/IapCTBEHHOMY KaJeHIapIo)

KaHI/IKVJISIDHblf/'I IICPHUOA:

Bo BpCMs KaHUKYJI 3aHATUA B 06LCI[I/IH€HI/I$IX MMPOBOIATCA B COOTBCTCTBUU C

y‘le6HBIM IJIAHOM, JOITYCKACTCA M3MCHCHUC PACIIMCAHU.

Ne Mec | Yuc | Bpewms dopmMma Kon | Tema 3ansatus Mecto ®opma

n/m ST 70 MpoBeNe | 3aHATHUS -BO MPOBEJIEH | KOHTPOJIS

HUS qac ust
3aHATUS OB

1. becena, 2 Uemy mbl XotTuM | buokBant | KomOunmpos
JICKYyCCHS, HAYYHUTHCS Ha yM, Kao. aHHas
MIPaKTHYEC bruokBanTyme? 120 (ycTHBIR
Kas pabora 0TIpOC)

2. Jlexrus, 2 IIpoekt u buokBanT | ®dpoHTanbHAsM
TIUCKYCCHSI, HCCIICIOBAHHE yM, Kao0. (ycTHBII
pabora B KaK MyTH 120 orpoc)

MaJbIX CO3TaHUS
rpynmax HOBOTO.

3. Jlexrus, 2 Buner npoextoB | buokBant | ®poHTanbHas
JIUCKYCCHS, U uX yM, Kao. (ycTHBII
pabora B 0COOEHHOCTH. 120 orpoc)

MaJIBIX KusHeHHbIN

rpymnmax IIMKJI TPOEKTA,
€ro OCHOBHEBIE
9TaIbl.

4. Jlexmus, 2 Oranel HayyHO- | buokBanT | ®poHTanbpHAS
TTUCKYCCHS, WCCIIeZIOBATENbC | yM, Kao. (ycTHBII
pabora B KO padoTHI. 120 orpoc)

MaJTbIX
rpymmax

5. Jlexmus, 2 Crpykrypa buokBanT | ®poHTanpHASM
JICKYCCHS, UCCIIEIOBATENbC | YM, Kao. (ycTHbIH
pabota B KOU padoTBHI. 120 orpoc)

MaJIbIX CrpykTrypa
rpymmax HpEe3eHTALUHL.

6. Pabora B 2 ITonck buokBanT | ['pynmoBas
MaJIbIX uH(pOopMaINH B yM, Kao. (mpakTHyecka
rpymnmnax AJIEKTPOHHBIX 120 s IPOBEPKA)

OubimoTeKax.

7. PaGora B 2 PaGora ¢ buoksant | I'pynnosas
MaJbIX UCIIOJIb30BAHHUEM | YM, Kal. (mpaxTHYecka
rpymnmnax 00JIaYHBIX 120 S IPOBEPKA)

TEXHOJIOTHH.
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8. PaGota B 2 Opranuzanuond | buokBant | I'pynmoBas
MaJbIX o- yM, Kao. (mpakTHyecka
rpymnmnax nestenbHocTHas | 120 sl MPOBEPKA)

urpa Ha
CIOCOOHOCTh
aHAJIM3UPOBATH
CUTYaIIUIO

9. Padora B |2 OpranuzanuonH | buokBant | I'pynmnosas
MaJIbIX o- yM, Kao. (mpakTHyecka
rpymnmnax nestenbHocTHas | 120 s IPOBEPKA)

urpa Ha
CHOCOOHOCTB K
OBICTpOMY
MIOUCKY U
CTPYKTYpHPOBaH
u1o nHopmarmu

10. Padora B |2 OpranuzanuonH | buokBant | ['pynmosas
MaJIbIX o- yM, Kab. (mpakTHUecKa
rpymmnax nesitenbHocTHas | 120 s TIPOBEPKA)

urpa Ha
CIIOCOOHOCTB K
MIOCTAHOBKE U
yIIepKaHUIO
1eJie u 3a71a4, K
TIPE/ICTABIICHUIO
MOJTYYEHHBIX
PE3YJIbTATOB.

11. [IpakTuuec | 2 3HAKOMCTRBO ¢ buokBanT | I'pymmoBas
Kast nmabopaTopuei. yM, Kao0. (mpakTHdecKa
pabora, TexHuka 120 s IPOBEPKa)
pabora B Oe3omacHOCTH
MaJIbIX pu pabore B
rpynmnax XUMUYECKOU

JabopaTopHH.

12. Huckyccus | 2 Ketic buokBant | I'pymnmoBas
, pabora B «Ormpenenurens | ywm, Kao. (mpakTHYecKa
MaJIbIX XUMHUYECKOM 120 s IPOBEPKA)
rpymnmnax TIOCY/JIBI»

13. Jlabopatop | 2 «TexHnka bruoksant | KoMmOuHMpOB
Hast MUTICTUPOBAHUSY | YM, Ka0. aHHas
pabora, 120 (mpakTHYecka
pabora B s IPOBEPKA)
MaJbIX
rpymnmnax

14. Jleknus, 2 XUAMHUYECKUE U buokBanT | ®poHTanpHAsM
pabota B (hmsmueckue yM, Kao. (ycTHBII
MaJIbIX CBOIiCTBa 120 orpoc)
rpyrmmnax BEIIICCTB.

IIpocteie u
CIIOXKHBIE
BEIICCTBA.

15. Jlexmus, 2 OcHOBHBIE bruoksanT | ®poHTanbHas
pabora B Y9} 72000051 yM, Kao. (ycTHBIH
MaJbIX XUMHUYECKUX 120 0I1pocC)
rpyrmnmnax BEILIECTB.

Bonopoansiit
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nokaszarens pH.

16. Jlexrus, 2 [TonsTue o buokBant | ®poHTanbHas
pabora B XUMHUYECKUX yM, Kao0. (ycTHBIH
MaJbIX peakuusX u ux 120 orpoc)
rpymnmnax TUNAX.

17. [IpakTuuec | 2 «Co3nanue buokBant | ['pymmoBas
Kast Mojemnei yM, Kao. (mpakTHyecka
pabora, MOJIEKYII U3 120 S IPOBEPKA)
pabora B TTACTUITHHAY
MaJIbIX
rpymnmnax

18. Huckyccus | 2 Ketic «Talinas buoksanTt | ['pynmnosas
, pabora B JKU3Hb MOJIEKYID» | YM, Ka0. (mpakTHYecka
MaJIbIX 120 s IPOBEPKA)
rpymnmnax

19. [paktuuec | 2 Ketic «Talinas buoksanTt | ['pynmosas
Kast JKU3HB MOJIEKYTD» | yM, Kal. (mpakTHUecKa
pabora, 120 s IPOBEpPKa)
pabora B
MaJTbIX
rpymnmnax

20. [paktugec | 2 «IIpuznaku buokBant | ['pynmoBas
Kast XUMUYECKUX yM, KaoO. (mpakTHyecka
pabora, peaxIminy 120 s TIPOBEPKA)
pabora B
MaJbIX
rpynmax

21. [IpakTuuec | 2 «KauectBennsie | buokBant | I'pymmoas
Kast peaknuu Ha yM, Kao0. (mpakTHdecKa
pabora, HEKOTOpbIE 120 s IPOBEPKa)
pabora B COCTMHECHUS»

MaJIbIX
rpynmax

22. [IpakTuuec | 2 «Croco0b! buokBant | I'pymnmoBas
Kast n3Mmepenus pH yM, Kao. (mpakTHYecKa
pabora, PacTBOPOB» 120 s IPOBEPKA)
pabora B
MaJTbIX
rpymmax

23. Huckyccus | 2 Ketic bruoksant | ['pynmoBas
, pabota B «IIpuponnas yM, Kao. (mpakTHYecka
MaJbIX WHIAKATOPHAS 120 s IPOBEPKA)
rpynmnax Oymara»

24, [IpakTudaec | 2 Ketic bruoksant | KoMmOuHMpOB
Kas «[Ipupoanas yM, Kao0. aHHas
pabora, WHUKATOPHAS 120 (mpakTHyecka
pabora B Oymara» s IPOBEPKA)
MaJIbIX
rpymmax

25. Jlexmus, 2 PactBopel,  ux | buokBant | ®poHTanmpHas
pabora B KOHLIEHTpallMu, | yM, Ka0. (ycTHBIH
MaJIbIX CIIOCOOBI 120 orpoc)
rpymmax BBIDOKEHHS |

olpeeneHus

26. Jlexmus, 2 VYerpoiictBo  u | buokBant | ®poHTanpHas

pabora B PUHLIAI yM, Ka0. (ycTHBIH
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MaJbIX JIeHCTBUS 120 orpoc)
rpymnmnax apeomMeTpa u
MOTEHIIMOMETPA.

27. [Ipaktuuec | 2 «IpuroroBnenn | buokBant | I'pynmnoas
Kast e pacTBOpOB | yM, Kao. (mpakTHyecka
pabora, coJieiiy, 120 s IPOBEpPKa)
pabora B
MaJIbIX
rpymnmnax

28. [paktuuec | 2 «Iloctpoenue buokBanTt | I'pynmnosas
Kast rpaduka yM, Kao. (mpakTHyecka
pabora, 3aBUCHUMOCTHU 120 s IPOBEpPKa)
pabora B MIJIOTHOCTH
MaJTbIX pactBopa oT
rpymnmax KOHIIEHTpAIUN

BEIIIECTBAY,

29. [paktuuec | 2 «Ormpenenenue buokBanT | I'pynmnosas
Kast KOHIIEHTpaluu yM, Kao0. (mpakTHdecKa
pabora, pactBopa  mipu | 120 s IPOBEpPKA)
pabora B TTOMOTITH
MaJTbIX apeoMerpay,
rpymnmnax

30. [paktuyec | 2 «Onpexnenenue buokBant | I'pynmnoBas
Kast KOHIIEHTpaluu yM, Kao0. (mpakTHdecKa
pabora, pactBopa  mpu | 120 s IPOBEPKa)
pabora B TTOMOTITH
MaJbIX HOTEHIIMOMETPa»
rpynmax .

31. Jlexrus, 2 Pasnencuue buokBanT | ®poHTaNBHAS
pabora B OTHOPOJHBIX U yM, Kao0. (ycTHBII
MaJIbIX HEOJHOPOTHBIX 120 orpoc)
rpynmnax cMmecei

32. [IpakTuuec | 2 «BpipammBanue | buokBant | I'pymnmoBas
Kast MOHOKpHCTa/uIa | yM, Kao. (mpakTHYecKa
pabora, MEIHOr O 120 s IPOBEPKA)
pabora B KyIIopoca
MaJIbIX
rpymmax

33. [IpakTudaec | 2 «bymaxHas bruoksant | ['pynmoBas
Kas xpomarorpadust | ym, Kao. (mpakTHYecka
pabora, PaCTHTENbHBIX 120 s IPOBEPKA)
pabora B MTUTMEHTOBY.

MaJTbIX
rpymmax

34. [IpakTuuec | 2 «Ilomyaenune buokBanT | ['pynmoBas
Kast 3(hHPHBIX yM, Kao. (mpakTHyecka
pabora, Maceim» 120 s IPOBEPKA)
pabora B
MaJIbIX
rpymmax

35. Huckyccus | 2 Ketic buoksanT | KomOuampoBa
, pabora B «BonmeoHsIit yM, Kao. HHas
MaJbIX cBerodop» 120 (mpaxTHYecka
rpymmax s IPOBEPKA)

36. [Ipaktuuec | 2 Keiic buokBant | KomOunmnposa
Kast «BonmebHsIit yM, Ka0. HHas
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pabora, cBeroop» 120 (mpakTHyecka
pabora B s IPOBEpPKa)
MaJIbIX

rpynmnax

37. Jlexnug- 2 Komanna u buokBanTt | ®poHTaANBHAS
Oecena KOMaH/HOE yM, Kao0. (ycTHBIH

B3aumozericTeue | 120 0Ipoc)

38. Padora B |2 Opranuzaiuond | buokBant | ['pymnmoBast
MaJIbIX o- yM, Kao. (mpakTHyecka
rpymnmnax nestenbHocTHBIe | 120 s IPOBEPKA)

UTPbI HA
KOMaHJ1000pa3oB
aHue

39. Padora B |2 Opranuzaimond | buokBant | ['pymnmoast
MaJIbIX o- yM, Kab. (mpakTHdecka
rpymmnax nestenbHocTHBIe | 120 s IPOBEPKA)

UTPBI Ha
KOMaHI000pa3oB
aHue

40. Padora B |2 OpranuzanuonH | buokBant | I'pynmoBas
MaJIbIX o- yM, Kao0. (mpakTHdecKa
rpymmnax nesitenbHocTHBIe | 120 s TIPOBEPKA)

UTPbI HA
KOMaH1000pa3oB
aHue

41. Jlexmus, 2 Mukpockon u buokBanT | @poHTANTBHAS
pabora B METOJIBI yM, Kao0. (ycTHBII
MaJIbIX Mukpockonuuec | 120 o1poc)
rpyImmax KUX

HCCIEeNOBaHUN

42. JlaGopatop | 2 «Y cTpoHCTBO buokBant | KomOuuupoBa
Has MHKPOCKOTIA, yM, Kao. HHas
pabora, mpaBuia pabotsr | 120 (mpakTHyecka
pabora B C HUM. sI TIPOBEPKA)
MaJbIX
rpymmax

43. Jlabopatop | 2 «Y cTpORCTBO buoksant | KomOuuupoBa
Has MHUKPOCKOTIA, yM, Kao. HHas
pabora, npasmia padotsr | 120 (mpakTHYecka
pabora B C HUMY. s IPOBEPKA)
MaJbIX
rpymmnax

44, Jleknms, 2 Bunesr bruokBant | ®poHTaNBEHAS
pabora B MUKpOIIpernapaTo | ym, kao. (ycTHBII
MaJIbIX B. Texnuka 120 orpoc)
rpyrmmnax TIPUTOTOBJICHHUSI

BPEMEHHBIX
MUKPOIPENaparo
B.

45, Jlabopatop | 2 «IIpuroroBnenn | buokBant | KomOuHUpOBa
Has €  BPEMCHHBIX | yM, Kal. HHast
pabora, Mukpomnpenaparo | 120 (mpaxkTHYecka
pabora B B (BuCAYast S IPOBEPKA)
MaJbIX Karuisi, JaBjieHas
rpymnmnax KaIuisi, Ma30K)»

46. JlabGoparop | 2 «OxpammBanue | buokBant | KomGuHuposa
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Hast BPEMEHHBIX yM, Kab. | HHas
pabora, Mukpomnpenaparo | 120 (mpakTHYecKa
pabora B B» S IPOBEPKA)
MaJIbIX
rpymnmnax

47. Jlaboparop | 2 «[IpuroroBnenn | buokBant | KomOunuposa
Has €  Ipemapartos, | yMm, Kao. HHas
pabora, 3akmoueHHbIX B | 120 (mpakTHYecka
pabora B TIINLEPUHY» S IPOBEPKA)
MaJIbIX
rpymnmnax

48. Huckyccus | 2 Ketic buokBanT | I'pynmosas
, pabora B «XPpOMOCOMBI yM, Kao. (mpakTHyecka
MaJIbIX CBOUMU 120 s IPOBEPKA)
rpymnmnax TJIa3aMm.

49. [paktuuec | 2 Ketic buoksant | KomOuHMpoBa
Kast «XPpOMOCOMBI yM, Kao0. HHas
pabora, CBOMMH 120 (mpakTHyecka
pabora B TJ1a3aMu». s IPOBEPKA)
MaJTbIX
rpymnmnax

50. Jlaboparop | 2 «3mepenue buokeant | KomOuHmMpoBa
Has pa3MepoB yM, KaoO. HHas
pabora, KJIETOK» 120 (mpakTHYecKa
pabora B sI TIPOBEPKA)
MaJbIX
rpynmax

51. JlaGopatop | 2 «Ornpeneneuue buokBant | KomOuuMpoBa
Hast KOJIMYECTBa yM, kab. | HHas
pabora, KJICTOK B | 120 (mpakTHYecka
pabora B SIMHUTIE sI TIPOBEPKA)
MaJbIX 00BEMa
rpynmax

52. JlabopaTop | 2 «®Doto- u buoksant | KomOuuupoBa
Hast BHU/ICOChEMKa yM, kab. | HHas
pabora, Mukpockornuuec | 120 (mpakTHyecka
pabora B KHX O0BEKTOBY. sI TIPOBEPKA)
MaJTbIX
rpymmax

53. Jlexmus, 2 3nakoMcTBO ¢ | buokBanT | ®poHTANBHAS
pabora B MUKpoOHoIorand | ym, kKao. (ycTHBII
MaJbIX €CKOMH 120 orpoc)
rpynmnax nabopaTopuei

54. [IpakTudaec | 2 Merompt buokBanT | I'pynmoBas
Kas CTEepUIIN3AIHN yM, Kao0. (mpakTHUecKa
pabora, MOCY/IbI U 120 s IPOBEPKA)
pabora B KHIKOCTEH.
MaJbIX Benenue
rpymmax KypHaa

CTEpUJIN3AIHY.

55. Jlexmus, 2 Muxkpooprauusm | buoksant | @poHTanbHas
pabora B Bl u ux | ym, xao. (ycTHBIH
MaJIbIX kinaccupukanusa. | 120 0I1poc)
rpymmnax CriopooOpazoBan

ue y OaKTepHil.
56. JlabGoparop | 2 «3HaKOMCTBO C buokBant | KomOunmnposa
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Hast 9YKapHOTHBIMU U | YM, Ka0. HHast
pabora, npokapuoTHeiMu | 120 (mpakTHyecka
pabora B MHUKPOOPTaHH3M S IPOBEPKA)
MaJIbIX amu
rpymnmnax
57. Jlaboparop | 2 «OxpammBanue | buokBant | KomOuHuposa
Has crnop O0aktepuii» | ym, Kao. HHas
pabora, 120 (mpakTHYecka
pabora B s IPOBEpPKa)
MaJIbIX
rpymnmnax
58. Huckyccus | 2 Ketic buokBanT | I'pynmosas
, pabora B «MccaenoBanue | ym, ka0. (mpakTHyecka
MaJIbIX dhopmbr  kierok | 120 s IPOBEPKA)
rpynmnax OaxTepuii.
59. [paktuuec | 2 Ketic buoksant | KomOuHMpoBa
Kast «UccnenoBanue | ym, Kao. HHas
pabora, dopmbr  kierok | 120 (mpakTHyecka
pabora B OaxTepuii». s IPOBEPKA)
MaJTbIX
rpymnmnax
60. Huckyceus | 2 Ketic buokBant | I'pynmnoBas
, pabota B «Ormpenenenue yM, KaoO. (mpakTHyecka
MaJIbIX rpamm- 120 s TIPOBEPKA)
rpynmax HPUHAIIKHOCT
u
OakTepHaTbHBIX
KJIETOK»
61. [IpakTuuec | 2 Ketic buokBant | KomOuuMpoBa
Kast «Ompenenenue yM, Kao0. HHas
pabora, rpaMm- 120 (mpakTHYecka
pabora B MPUHAIISKHOCT sI TIPOBEPKA)
MaJIbIX "
rpymnmax OakTepHaTbHBIX
KJIIETOK»
62. Jlexrus, 2 ITorpedHOCTH bruokBanT | ®poHTaNBHAS
pabora B MHUKPOOpPTaHu3M | yM, Kao. (ycTHBII
MaJbIX OB B 120 orpoc)
rpymmax HHUTaTEIbHBIX
BEIECTBAX U
KUCIIOpOIE.
IIurarenbHbie
cpenbl.
63. Jlexmus, 2 Meroauku buokBanTt | ®poHTaNBEHAS
pabora B Tepecaiku yM, Kao. (ycTHBII
MaJIbIX Mukpoopranuszm | 120 orpoc)
rpymmax OB Ha
HHUTaTebHbIE
cpenpl.
KynpTuBupoBan
ue
MHUKPOOPTaHH3M
OB.
64. JlaGoparop | 2 «[IpuroroBnenn | buokBant | KomOGunuposa
Has € MJIOTHOM, yM, Kao. HHast
pabora, MONYKHUJIKOH U 120 (mpaxTHyecka
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pabora B JKUJIKOHN cpelt s IPOBEpPKA)
MaJIbIX Ut
rpymmax MHKPOOPTaHH3M
OB»

65. JlaGopatop | 2 «[Toces buoksanT | KomOuHMpoBa
Has MHUKPOOPTaHH3M | YM, Kal. HHast
pabora, OB Ha IIJIOTHYIO 120 (mpakTHYecka
pabora B Cpeay pa3HbIMU S IPOBEPKA)
MaJbIX Croco0aMm»
rpynmnax

66. JlaGopatop | 2 «[Toces buoksanT | KomOuHMpoBa
Has MHUKpPOOpPTaHu3M | yM, Kao. HHast
pabora, OB Ha | 120 (mpakTHyecka
pabora B MOTYXUJKYIO s TIPOBEpKa)
MaJIbIx cpemy»
rpynmnax

67. Jlaboparop | 2 «[lepeces u | buokBanT | KomOuHaMpOBa
Has BBIJICIIEHHIE yM, Kao0. HHas
pabora, YUCTBIX KyJIbTyp | 120 (mpakTHyecka
pabora B MUKPOOPTaHH3M s TIPOBEPKa)
MaJIbIX OB»
rpynmnax

68. Jlaboparop | 2 «Mopdomnorus buokeant | KomOuHmMpoBa
Hasl KOJIOHUH yM, KaoO. HHas
pabora, Mukpoopranuszm | 120 (mpakTHYecka
pabora B OBY» sI TIPOBEPKA)
MaJbIX
rpynmax

69. JlaGopatop | 2 «Mopdomorus buokBant | KomOuuMpoBa
Has KOJIOHUH yM, Kao0. HHas
pabora, Mukpoopranuszm | 120 (mpakTHYecka
pabora B OBY» sI TIPOBEPKA)
MaJIbIX
rpynmax

70. Jlabopatop | 2 «Kynerypansasl | buokBant | KomOGuHupoBa
Has e CBOICTBa | yM, KaO. HHas
pabora, Mukpoopranuzm | 120 (mpakTHyecka
pabora B OB» s IPOBEPKA)
MaJTbIX
rpymmax

71. Jlabopatop | 2 «Kynprypansusr | buokBant | KomOuHMpOBa
Has e CBOICTBa | yM, KaO. HHas
pabora, Mukpoopranuszm | 120 (mpakTHYecka
pabora B OB» s IPOBEPKA)
MaJIbIX
rpymmax

72. Kondgepen | 2 ITonBenenue buokBanT | I'pynmoBas
st WUTOTOB U3YYEHHUsS | yM, Kao. (ycTHBII

POrpaMMBbl 120 KOHTPOITB)

HWroro: 144
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Ipunoxenue 2
Keiic «Onpenenuresb XMMHYE€CKOH MOCYAbI»

[lepBoe, 4TO 3aMevaroT MNpUIIEAIIME B XUMHYECKYIO JabOpaToOpuio —
pazHooOpasue xumuueckod mnocyasl. CrexisiHHas u dapdopoBasi, HHU3KAs U
BBICOKAasl, C KpBIIIKAMM M HOCUKAMH, C TpaayupoBkod u 0e3. HecBenmymiemy
YeJIOBEKY OYEeHb TPYJAHO Pa3o0paThCs B ATOM MHOrooOpaszuu. A BeAb y KaxKIOro
nmpeaMeTa ecTh Ha3BaHUE W mpeaHasHadyeHue! W gns ycnemHoi paboThl B
nabopaTopuu MPOCTO HEOOXOJMMO 3HATh, KaK YTO HA3bIBaeTCS M JUISL YEro
UCIIONB3yeTCs!

3ananue (oomee aias peosat 10-12 u 13-14 aer):

1. Tonp3ysich MCTOYHMKAMU B ceTU VIHTEpHET, COCTaBUTh CIHUCOK Hauboliee
pacnpocTpaHEHHBIX IPEIMETOB XMMUYECKOH J1a00paTOPHON MOCYIbI.

2. Jlng Kaxaoro Tuma TOCYAbl ONPEACNIUTh XapaKTepHble OCOOEHHOCTU
BHEIIHOCTH, OTJIMYAOIIME €T0 OT IPYTHUX.

3. YcTaHOBUTD, AJII YEro HUCIOJIb3YeTCS KaXIbli W3 MpeIMETOB J1adopaTopHOM
NOCY/IbI.

3apanue aa peost 10-12 jer:
4. CoctaBuTh atiiac JJ1abopaTOPHOM MOCY/Abl: HAPUCOBATH KAXKJIBIH U3 MPEIMETOB U
[IOJIINCATh €ro Ha3HauYeHUE.

3apanue aia peost 13-14 jer:
4. TTo3HaKOMHUTBCS C IPUHIIUIIOM PAOOTHI OUOJIOTHYECKUX OIPEICIUTENCH.
5. CocTaBUTh ONPEACITUTENH JIA0OPATOPHOU ITOCY/IBI.



27

Keiic «Taiinast :KM3Hb MOJIEKYJI»

Turbpl XUMUYECKUX PEAKLIUN — OJHO M3 UEHTPAIBbHBIX NOHATHN xumMuu. K
COXKAJICHUIO, MOJIEKYJIBI CJIMIIKOM MaJibl, M HET BO3MOXXHOCTH CHSTH
JIOKYMEHTaJIbHBIA (DUIIbM, KOTOPBIM Obl HATJISIIHO JEMOHCTPUPOBAT OCOOCHHOCTH,
XapakTepHBIE I KaXJOTO M3 YETBIPEX THUMOB peakuuil. OZHAKO MBI MOXKEM
MpUOErHYTh K CPEACTBAM MCKYCCTBA JJIs PEUICHUS TaHHOM 3ajauHu.

3ananue (o01ee na pedsat 10-12 u 13-14 ner).

1. IMonw3ysack mHOpManMel HA HAyYHO-TIOMYJSPHBIX calTax, BBISICHUTE, B YEM
COCTOUT CYTh YETHIPEX OCHOBHBIX TUTIOB XUMHUECKUX PEAKIIUM.

2. CxeMaTn4HO U300pa3uTe CYyTh XUMUUECKUX PEAKIIUN COCTUHEHUS, PA3JIOKEHNUS,
3aMelleHHst 1 OOMeHa.

3. Ilpunymaiite 3a0aBHbIE KOPOTKHE€ HWCTOPUM U3 JKU3HU  MOJIEKYI,
WUTFOCTPUPYIOIINE TTPOUCXOSAIIEE TPU XUMUUYECKUX PEaKITUsIX.

3amanue aisa peosrt 10-12 get:

4. HapucyiiTe KOMUKCHI IO IPUAYMAHHBIM UCTOPUSIM.

3ananue aisa peosrt 13-14 aet:

4. ITo3HaKOMBTECH € MPUHLMUIOM IUIACTHIIMHOBOW MYJIbTUILUIMKALIHH.
5. CHUMHUTE MYJIBTUIUTMKAIIMOHHBINA (PUIIBM MO MPUAYMAHHOMY CIICHAPUIO.
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Keiic «IIpupoaHas uHAUKAaTOpHAsA Oymara»

NunukaTtopnass Oymara — HeoObIYHBIM xuMUueckud peaktuB. OH
UCIIOB3YyeTCsl JJisl onpeneneHust kuciotHoctu (pH — BogopoaHoro mokazaters)
mo0oi kuaKocTu. B HacTosiiiee BpeMs 5TO HauboJiee OBICTPBIM M JIEIIEBBIN
crioco0 ompejeneHusT KUCIOTHOCTH Kak B J1aOOPaTOPHBIX YCIOBUSIX, TaK M B
JOMAIIIHUX YCIIOBUSIX.

[Ipunuun paGoThl WMHAUKATOPHOW Oymaru mpocT. DTo (PuiIbTpoBalibHAsS
Oymara, mponuTaHHas CHelUaIbHbBIMU peakTuBaMu. OHa 00JiajaeT YHUKAJIbHBIM
CBOMCTBOM — B KHCJIOTHOW W IIEJIIOYHOM Cpelie MEHSET CBOM LBET. B Hacrosiee
BpEMs dYallle BCEro MCHOJIb3YIOTCS YHUBEPCAJIbHBIC HWHIUKATOPHI C MIUPOKUM
CIIEKTPOM  M3MEpSAEMBIX 3HaueHud pPH, sBasgommMecs CMEChbl0  pasHBIX
UCKYCCTBEHHBIX MHAUKATOPOB. OJHUM U3 TMEPBBIX K€ MHIUKATOPOB OBbUI JTAKMYC,
Il TPUTOTOBJICHUSI KOTOPOTO HCHOJIb30BaIu JUIIAWHUKHU. [IpupoaHbiMu
COCJIMHCHUSIMU, UMEIOIIUMH CBOWCTBA KHUCJIOTHO-OCHOBHBIX HHJAMKATOPOB,
SIBJISIFOTCSI AaHTOI[MAHBI.

3ananue (oouree s pedost 10-12 u 13-14 ner).

1. Tlonmp3ysicb MCTOYHUKAMH B ceTH VHTEpHET, BBISICHUTE, KaKhe COCIMHECHHUS
HA3bIBAIOTCS AHTOIMAHAMU U TJI€ OHU BCTPEUAIOTCS.

2. Bribepure npuUpOIHBII UCTOYHUK AHTOLMAHOB JUJISl MOJYYEHUS MHIAUKATOPHOM
OyMaru M moJy4uTe pacTBOP/IKCTPAKT.

3. [Iponuraiite puibTpoBaILHYIO OyMary pacTBOPOM aHTOIIMAaHA U BHICYIIUTE €€.

3ananue a9 peosrt 10-12 aet:

4. UcnplTaliTe TONy4YeHHYIO Oymary (B KadecTBe KHCJIOTHI MOXKHO HCIIOJIb30BaTh
pacTBOp JIUMOHHOM KUCJIOTHI, @ B KAYECTBE MIETOYN — PACTBOP MUTHEBOU COJIBI).

3ananue niaa pedosr 13-14 aer:

4. VI3 TMMOHHOM KHCIIOTHI U COJIbl IPUTOTOBBTE PAJl TPAAyUPOBOYHBIX PACTBOPOB
(TOYHOE 3HAYEHHNE KUCIOTHOCTHU OMPENEIUTE MOTEHIIMOMETPHUYECKN).

5. Onpenenure, Kak MEHSETCA LIBET MHAMKATOPA IIPU pa3HbIX 3HaueHusx pPH.

6. CocTaBbTe MIKaTy MPUTOTOBICHHOW HHIMKATOPHOUN Oymarm.
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Keiic «BoJmednslii ceerogop»

BOSMO)KHO, Bbl BUACJIM TaK HA3bIBACMbBIC CJIOHUCTHIC KOKTCUIN — HAIIUTKH,
COCTOAIMME M3 HCCKOJIBKHMX  KOMIIOHCHTOB, KOHTPACTHBIX IIO0 IBCTY H
pacnojararomuxcss CJI0AMH, HC CMCIOIMBAIOIMUMUCA JOpyr € AOPYIroM. I/IHOFI[a
CJIOUCThIC KOKTCHUIN HA3BIBAIOT KOKT@I‘/’IJISIMI/I-HapaI[OKcaMI/I.

OTHW HANUTKUA MPUTOTABIMBAIOT U MOAAIOT B JJIMHHBIX Y3KHX IPO3pPAuHbBIX
Ookanax. Bce KOMIIOHEHTHI KOKTEWUIICH MPEeABapUTEIbHO OXJIAXKIAIOT U HAJIMBAIOT
B OOKasi OTJEIbHBIMU CIIOSIMU 110 OapHOM JIOKKE (UJTH, B cy4yae €€ OTCYTCTBHUS, 1O
JIE3BUIO0 HOXA), KOTOPYIO JEPKAaT HAKJIOHHO. BOJBITMHCTBO M3BECTHBIX CIOMCTHIX
KOKTEUJIEH  SBIAIOTCA  AJKOTOJIbHBIMM  HAIIUTKAMU, HO 3Has  IPUHLHUI
OPUTOTOBJICHUS, MOXHO CJieJlaTb TMOJOOHBIM KOKTEWIb W3 TMOJKPAIICHHBIX
pacTBOpPOB COJM MM caxapa U Jaxe 1oao0paTb HWHIPEIUEHThl s
0€3aJIKOrOJILbHOTO HANMTKA B IBETaX JIETCKOTO TexHomnapka KBanTopuym.

3ananue (oouree s pedosat 10-12 u 13-14 ner).

1. Kakoii puHIIUII JIEKUT B OCHOBE MPUTOTOBJICHUS CIOMCTHIX KOKTEHUIIEH?
3ananue aisa peosrt 10-12 get:

2. Ucnonb3yst conb (MM caxap) W MUILNEBBIE KPACUTENH, IPUTOTOBHTE PACTBOPHI
Pa3HBIX KOHIIEHTPAIIUHA, OTIHYAIONIAECS IIBETOM.

3. 3MephTe IIOTHOCTh IPUT'OTOBICHHBIX PACTBOPOB.

4. CocTaBbT€ Pa3HOLBETHBIN «KOKTEHIIb)» U3 MIPUTOTOBJICHHBIX PACTBOPOB.
3ananue a9 peosrt 13-14 aet:

2. Tlombepure pa3iauvHBIC BAapUAHTHI HANUTKOB, OTIMYAIONIUXCS COCTAaBOM M
IIBETOM.

3. Omnpenenurte MIOTHOCTh BEIOPAHHBIX KOMIIOHEHTOB JIIOOBIM CIIOCOOOM.
4. CocTaBbTe COOCTBEHHBIN pellenT KOKTeiIs «KBaHTOpUYM» B PUTOTOBHTE €TO.
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Keiic «XpoMocoMBbI CBOUMH TIJIA3aMM»

IIBeT a3 4yemoBeka, MUIMHA IIEPCTH y KOTA, OKPACKa LBETKOB IOPOXa, a TAKKE
MHOTHE Jpyrue MPU3HAKU OINPEAEIIAI0TCS I'eHAMU, MOJYyYEHHBIMA OPraHU3MOM OT
poauTenel. OTH TE€HBl PACHOJIOKEHBI JMHEWHO B XPOMOCOMAX, KOTOpBIE Y
KUBOTHBIX, PACTEHUH M IpUOOB COCTOAT U3 JAE30KCUPUOOHYKIECMHOBON KHUCIOTHI
(AHK) 1 0enkoB-THCTOHOB U HAXOJATCA BHYTPH sIApA.

Cymmapnas anmuna [IHK w3 omgHO#M KIIETKM YenoBeKa COCTABISIET MOPSAJKA JBYX
MeTpoB. IIpu 3TOM THUIMYHOE ANPO KIETKU MOXHO YBHUJIETH TOJIBKO IPU IOMOILIU
MHUKPOCKOMA. JTO 3HAYHUT, YTO XPOMOCOMBI OYEHb KOMIIAKTHO YJIOKEHBI, 0COOEHHO
B MOMEHT JeJleHHs KJIeTKH. B MuTo3e xpomMocombl MnpeoOpasyroTcs B IIJIOTHO
yIIaKOBAaHHBIE 3JIEMEHTBI, CIOCOOHBIE CONMPOTHUBIISITHCS BHEIIHUM BO3JICHCTBUSM,
COXpaHATh CBOIO LENOCTHOCTh U (opmy. MMEHHO XpOMOCOMBI Ha CTaJuH
npodaszel, Metadassl wid aHadasbl MUTO3a JOCTYNHBI JUIsl HAOMIOACHHUS C
IIOMOLIBI0 CBETOBOI'0 MUKPOCKOIA. MUTOTUYECKHE XPOMOCOMBI MOKHO YBUJIETH B
JOOBIX JAENAIIMXCS dYKAPUOTHUUECKUX KIETKAaX, 32 UCKIIOYEHUEM APOAOKEH, UbH
XPOMOCOMBI CIITUIIKOM MaJlbl.

I[ToMUMO MUTOTHYECKUX UMEIOTCS U APYTUE JIETKOAOCTYIHBIE JJI U3YUYEHHUS THUIIbI
XpOMOCOM, HalpuMep, TMIaHTCKUE IMOJUTEHHBIE XPOMOCOMBI KIJIETOK CIIFOHHBIX
KeJE3 IMYMHOK JIBYKPBUIBIX HACEKOMBIX.

Camo Ha3BaHHE «XpOMOCOMa» Ha TPEUECKOM S3bIKE O3HAYAET «OKpPAIIEHHOE
TENbIIE», TAHO OHO 3a CIOCOOHOCTb ATUX CTPYKTYP OKpAIMBATHCS HEKOTOPHIMU
TUCTOJIOTHYECKUMH KpacutensiMu. OKpaliuBaHUE JelaeT XpOMOCOMBI Ooliee
3aMETHBIMHU Ha MUKpOIIpernaparax.

3ananue (o0wmee nst pedost 10-12 u 13-14 jer):

1. Haitnute B cetn MHTepHeT MHPOPMAIINIO O CTPOCHUH XPOMOCOM, O IMPOIeccax
KOHSHCAIIMH BO BPEMs JICJICHUS KIICTKH.

2. Kakumu kpacutelsiMd MOXXHO OKpalllUBaTh MpemnapaTbl XpOMOCOM [JIs HX
0obIIEeH 3aMETHOCTH?

3ananue nia pedost 10-12 ger:

3. IlpuroToBbTE Mpenapathl CIIOHHBIX KEJE3 JIUUYUHOK JIBYKPBUIBIX HACEKOMBIX U
OKpachTe€ UX JJISI BBISIBIEHUS] XPOMOCOM.

4. PaccMOTpuTE NPUTOTOBIIEHHBIE IpPENapaTbl MOJ MHUKPOCKOIIOM W CHEIAWTE
MUKPO(DOTOCHIUMKH XPOMOCOM.

3ananue naa peosr 13-14 ner:
3. B kakux opraHax pacTeHUM M KaKMX UX YacCTAX JIEr4e BCErO HAWUTHU KIIETKH C

XOPOIIO Pa3IMYUMBIMU XpOMOCOMaMu?
4. 3adukcupyiiTe yacT pacTEHUN (HapUMep, MOJIOIbIE KOPEIIKH).
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5. 3akmrounTte (DUKCUPOBAHHBIM U TPOBEAEHHBIM PACTUTENBHBIM MaTepHal B
napaduHOBBIE OJIOKU, a 3aTEM HAPEKbTE HA MUKPOTOME.

6. IlpuroroBbTe MNOCTOSHHBIE OKpAILIEHHBIE Ipenaparbl MPOJOJBHBIX CPE30B
KOPEILIKOB.

7. Cpenaiite MHUKpPO(QOTOCHHUMKH KJIETOK C MeTada3HbIMH XPOMOCOMAaMH,
MOMNBITAUTECH MOJACUNUTATh UX YUCTIO.
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Keiic «Mccaenopanue (popmMsbl KJIETOK 0aKTepuin»

baktepyn — MHUKPOCKONIUYECKHE NPOKAPUOTUYECKUE OPraHU3Mbl, JIOBOJIBHO
MIPOCTO yCTpoeHHbIE. M3-3a Menpyalilinx pa3MepoB H3ydyeHUe OaKTepuil 3aMEeTHO
OTJIMYAETCSI OT M3YUYECHUS] KPYMHBIX O00OBEKTOB. Hampumep, Mbl MpaKkTUUYECKU HE
MOXEM OPUEHTHUPOBATHCS HA UX Mopdoioruueckue npusHaku. OauH U3 HEMHOTUX
TaKUX MPU3HAKOB, BAXKHBIN JJIsI onipeiesieHust OakTepuit — ¢Gopma uxX KJIETOK.

3ananue (o01ee nis pedsat 10-12 u 13-14 ner):

1. Hatinure nadopMaIiiio o BO3MOXKHBIX (hopMax KIETOK OaKTEepHi.
2. Kakue ckorieHust MOTYT 00pa30BBIBaTh OaKTEPUATbHBIC KJICTKH?

3ananme niasa peosar 10-12 ger:

3. IlpuroroBbTe  (UKCUPOBAHHBIE  OKpAIllEHHBIE  MpemapaTbl  KYJIbTYP
MHUKPOOPTaHU3MOB, UMEIOIIUXCS B J1A0OPATOPHHU.

4. PaccMmoTpuTe MHUKpompenaparsl, omnpeaenauTe GopMy KIETOK OaKTepui,
caenaiite mukpodororpadumu.

5. I[IpoBephTe MPaBUIIBHOCTH BAIIUX ONpeeIeHn popM OakTepuit.

3ananue aasa peosrt 13-14 aet:

3. Tlome3ysice  cmpaBouHoW  uHpopmamuelr, moadbepure  Oe3omacHbIe
MHUKPOOPTaHU3MBI C Pa3JIMYHBIMUA (POpPMaMU KIIETOK, KOTOPhIE MOXKHO BBIJICIHUTH U3
OKPY>KaIOIIEH CPEIbI.

4. [IlpurotoBbTe (PUKCHPOBAHHBIC OKpAIICHHBIC Tpenaparbl BBIICICHHBIX
MHKPOOPTraHM3MOB, CIeIaiTe MUKPO(POTOTrpadHH.

5. Onpenenure GopMy KIETOK BBIICIICHHBIX MUKPOOPTaHU3MOB.
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Keiic «Onpenesenne rpaMM-npUHAAIEKHOCTH 0aKTEPHATBHBIX KIETOK»

bakTepun uMeIOT Maible pa3MeEPbl U OY€Hb Majlo€ KOJIMYECTBO MOP(OIOrHYECKUX
MPU3HAKOB, KOTOpPbIE MOXHO HCIIOJIb30BaTh MpU UX UAeHTHUPUKauuu. [losTtomy
y4€HBIE HCIIOJB3YIOT JIPYTHE XapaKTEPUCTUKH MHUKPOOPTAaHU3MOB, HAIIPUMED, UX
OMOXMMHUYECKHE U (PU3MOTOTUYECKUE CBOMCTRA.

B 1884 rony mparckuit Bpau ['anc Xpuctman I'pam npemioxun MeToxn
UCCJEI0BaHUS OMOXMMHUYECKUX OCOOEHHOCTEH KIETOUYHOM CTEHKH OaKTepuii,
KOTOPBIN IOJy4YUJI Ha3BaHUE OKpalurBaHue 1o ['pamy.

3ananue (o01mee as pedsat 10-12 u 13-14 ner):

1. B uém oTauume CTpOCHHS KIETOYHBIX CTCHOK T'PaMIIONIOKHUTEIbHBIX H
IPaMOTPHUIIATEIIBHBIX OaKTEPHIA?

2. M3yunte METOAUKY OKpalIuBaHus mo I pamy.

3. Kakue mporecchl MNPOUCXOAIT HAa KaKJIOM U3 OTAllOB OKpalllMBaHHUS C
IPaMIIOJIOKUTEILHBIMA U IPaMOTPHIIATEIbHBIMU OaKTepUSIMH ?

4. TlpuroroBbTe (DUKCUPOBAHHBIC OKpallleHHbIE 1O ['pamy mpemaparbl KYJBTYp
MUKPOOPTaHH3MOB, UMEIONIUXCS B JTa0OPAaTOPHH.

5. PaccmoTpuTe MUKpOMpENapaThl, ONPEACIUTEe IPaMIPHHAIICHKHOCTh OAKTEPHIA,
chenaite MUKpogoTorpadumu.

6. [IpoBepbTe MPaBUILHOCTH BAIlIMX ONPE/ICICHUH.

3ananue a9 peosrt 13-14 aet:

7. CymecTByeT YNpOHIEHHBI METOJl OMNpelelieHuss OCOOCHHOCTEH CTpOCHUs
KJIETOYHOM CTEHKU OakTepuil 063 OKpalluBaHHSA C MOMOIIBIO pacTBOpa IIEIOYH.
IIpoBeauTe »SKCIpecc-oNpeAcCHUEe MNPUHAMICKHOCTH HMEIOMMUXCS  KYJIBTYP
MUKPOOPTaHM3MOB M CpPAaBHUTE IMOJYYEHHBIC PE3YJbTaThl C pPeE3yjbTaTamMu
muddepeHnmaabHOrO OKpanuBanus mo ['pamy.
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Ipunoxenue 3

IIporpamma BocnnuTaHUSA

o Ileap BOCIMTAHMA — CO3JaHUE YCIOBUM I BOCHUTAaHHUS TapMOHUYHO
Pa3sBUTOM M COLMAJIBHO OTBETCTBEHHOW JIMYHOCTM Ha OCHOBE JyXOBHO-
HPABCTBEHHBIX LIEHHOCTENW HaponoB Poccuiickonn denepanuu, UCTOPUYECKUX U
HallMOHAIBHO-KYJIbTYPHBIX TPAIULUI)

3axaun:

o BOCTIUTAHUE MTOJIOKUTCIIBHBIX MOPAJTbHO-BOJICBBIX KauyecTB:
OTBETCTBCHHOCTH, JTUCITUTUTHHAPOBAHHOCTH, YECTHOCTH, TPYIOTIO0US,
CaMOCTOSTEILHOCTH;

o dbopmupoBaHue  JTOOPOXKENATETBHOTO  OTHOIICHWS K  TOBapHIIAM,

YBAXKUTCIBHOIO OTHOIICHUA K PE3yJIbTaTaM CBOUX }IOCTI/I)KGHI/Iﬁ U JOCTHKCHUAM
APYTUX,

o dbopMHUpoBaHUE AYXOBHO-HPABCTBEHHBIX KAaueCTB COIMAIBHO aKTUBHOMU
JUYHOCTH, BOCIHUTAHHUE TPYIAOJIOOUS, WHUIMATUBHOCTA M HACTOWYMBOCTH B
IPEOJI0JIEHUN TPYIHOCTEH;

o dbopMHUpOBaHUS SKOJOTHUECKOTO MBIIIJIEHUs, a TakKe YCTAaHOBKH Ha
OepeXHOEe OTHOIIEHHE K MPUPOAHBIM pecypcaM W TOTOBHOCTH K aKTUBHOM
JESTETBHOCTH 110 COXPAHEHUIO OKPY>KAIOIIEH Cpebl;

BocnuratenbHasi pa6oTa BKIIOYAET:

o Opranuzanmsi W  NPOBEACHUE  KYJIBTYPHO-MAacCOBBIX  MEPONPUSITHUH,
KOJUIEKTUBHBIN MPOCMOTP W aHAIHN3 BUICOPUITHMOB.

° TpynoBoe BociuTaHue. Yyactue oOy4JaroIIUXcsl B MOJJICPKAHUN TIOPSIIKA B
MTOMEIIEHUSX J1a00paTOpHH.

° HpascTBenHoe Bociutanue. Yuactue B Oecenax.

Ili1an BocmuTaTEJILHOM PAadOTHI

Ne |Ha3Banue coObITHS,

/i |MeponpusTHs Cpokn ®opMa npoBeeHUs

1. |deHb 3HaHUU 1 cenTs6pn becena
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[Ipocmotp
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