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1. [TosicHUTEIbHAA 3aAIMCKA

1.1 Obs1acTh NPpUMeEHEHHUS TPOrPAMMBI

IIporpaMma MOKET NPUMEHATHCS B YUPEXKICHHUSIX JONOIHUTEIBHOTO 00pa3oBaHUSA U
0011e00pa30BaTEIbHBIX OPraHU3aALUAX PU HAIMYMKM MaTEpPUAIbHO-TEXHUUECKOTO O0eceueHus
U COOJIIOZICHUN CAHUTAPHBIX HOPM.

HanpagJieHHoCcTh (NIpo(uJIb) NPOrpaMmbl: €CTECTBCHHOHAYYHAs!.

1.2. HopmaTtuBHo-npaBoBasi 6a3a pa3padoTKHu U peajnu3allii NPporpaMMbl
ITporpamma pa3paboTaHa B COOTBETCTBHHU C

— ®enepanpHpiM 3ak0HOM 0T 29.12.2012 Ne 273-®3 «O6 oOpazoBanuu B Poccuiickoi
denepanuny;

— mnpuka3oM MuHuncrepcta npocsenieHust Poccuiickoit @enepanuu or 27.07.2022 Ne 629
«O0 yTBepKIEHMM TMOps/KAa OpraHu3alMy U OCYUIECTBIEHHA 0O0Opa30BaTesIbHOM
JESTENIbHOCTH 110 AONOJHUTENIBHBIM 00111€00pa30BaTeIbHbBIM IPOrpaMMam»;

— pacnopsbxenreMm [IpaButenbctBa Poccuiickoit ®enepanuu ot 31.03.2022 No 678-p. «O6
yTBepkacHUH KOHIIETIINY pa3BUTHS JIOTIOHUTEIHLHOTO 00pa30BaHUS JCTCH W MPU3HAHUN
yrparuBinmM cuity Pacnopsikenust [IpasutenscrBa PO ot 04.09.2014 N 1726-p».

— IIOCTaHOBJIEHHEM [1aBHOrO roCynapCcTBEHHOrO caHuTapHoro Bpada Poccuiickoit denepanuun
ot 28.09.2020 Ne 28 «O06 yrBepxkaenuu canutapueix mnpasui CII 2.4.3648-20 «CanurapHo-
AMHJIEMHOIOTUYECKHE TPEOOBAaHMUSA K OpPTraHU3AIMsIM BOCIIUTAHHUS M OOyYeHHs, OTIbIXa H
03/I0POBJICHUS IETEH 1 MOJIOJICHKI,;

— IIOCTaHOBJIEHHEM [ 1aBHOrO roCynapCcTBEHHOrO caHuTapHOro Bpada Poccuiickoit denepanuun
ot 28.01.2021 Ne2 «O0 yTBepkaeHHH caHUTapHbIX npaBuwi U HopMm CanlluH 1.2.3685-21
«'uruennyeckue HOpPMATUBbI U TpeOOBaHUS K OOECHEUEHUIO0 O€30MacCHOCTH U (WIIN)
0€3BpEeAHOCTH Ul YeJIOBEKa (PaKTOPOB Cpe/ibl OOUTAHUS.

1.3. AKTyaJIbHOCTB, Nearoru4ecKasi ejaecood0pasHoCcTb NPOrpaMMbl

CeronHsl €CTECTBEHHBIE HAyKH 3aHUMAIOT OJHO U3 BEIYIIUX MECT B CHCTEME HAay4HOI'O
3HaHUS, U y4EHbIE MonaratoT, 4To XX| Bek npolaéT noa 3HaMEHEM PEBOIOIMOHHOTO Pa3BUTHUS
O6uonornyeckux IucuMIUIMH. CoBpeMeHHas OMOJOrHs pelaeT MHOXKECTBO 3ajad: Oopercs ¢
00Je3HsAMH, 3arpsA3HEHUEM OKpPY)KAloIlel Cpebl, pelaeT npoOaeMbl ToIo[a U SHEPreTHUECKON
6e3omacHoctT. Ho yem Obl HM 3aHuMMancs y4y€Hbli-Ouomyor, ero paboTa NPOUCXOAUT B
Ouonoruueckoi 1adbopaTopuu.

AxTyanbHocTh nporpammsl «buoJlad. Jlunus 0» oOycioBieHa HEO0O0XOAWMOCTBIO
dbopMUpOBaHHS y IIKOJbHUKOB HAaBBIKOB pabOTBl C COBPEMEHHBIM JabOpaTOPHBIM
000pyIOBaHUEM, OBJIAICHNSI OCHOBHBIMU METO/IaMU HAayYHOT'O MO3HAHUS, UCIOIb3yEMBIMU TPU
OMOJOTUYECKUX  MCCIEIOBAHUSAX, MPUOOPETEHUS OMNbITa IPEACTABICHUS  pEe3yJbTaTOB
UCCIIEIOBAHMS.

Ilenaroruyeckasi uesgecoodpa3Hoctb nporpammbl «buoJla6. Jlunus 0» oOycnoBieHa
HCIIOJIb30BaHUEM TIpU €€ peanu3alil MPUHIUIIOB JOCTYITHOCTH, HATJISIIHOCTH, HAYYHOCTH, YTO
CHOCOOCTBYET (bopMHpOBaHHUIO HaBBIKOB, HEO0XOAUMBIX JUIS OCYILIECTBIICHUS
WCCIIEIOBATENbCKOM  nesTenbHOCTH. OOydwaromuecs 10 JaHHOW TpOrpaMMme  MoJjydar
BO3MOXHOCTh MO3HAKOMHUTBCSA ¢ OMOJIOTHYECKOM J1abopaTopuei M MOIY4YUTh MPEACTaBICHUE O
MeToJaX paboThI HCCieI0BaTeNel eCTECTBEHHOHAYYHBIX crieluanbHocTel. OCBOMB Mporpammy,
oOyyaroIuecs: Hay4arcsi oJIb30BaThcsl 1a00paTOPHBIM 000pYyAOBaHUEM (BEChI, apeoMeTphl, PH-
METpbl) M XHMHYECKOM TOCynoi, OCBOSAT MpocTeiinue NpuUéMbl  MPUTOTOBIECHUS
MHUKPONPENapaToB U KYJIbTUBUPOBAHHS MHUKPOOPTaHU3MOB, MO3HAKOMSTCS C OCOOCHHOCTSMHU
BEJICHUSI  HCCIIEIOBATENIbCKOM  JIeATENbHOCTH, IOJydaT TMEpBBIA  OMNBIT  MyOJIMYHOTO
IIPEJICTaBJICHUS PE3YJIBTaTOB UCCIIEI0BAHUM.
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[Iporpamma «buoJlab. Jlunus 0» paccunTaHa Ha MIKOJBHUKOB pPa3HbIX BO3PacToOB,
BIIEPBBIC TMPUIIEANINX B JAOOPATOPUIO W HE HMEIOIIMX OIbITa padOTBl ¢ 000pYJAOBaHUEM.
[TpumeHeHne Keiic-3alaHuii pa3HOW CTEMEeHU CIOKHOCTH O0ECIeUMBAeT MOATOTOBKY JCTEH B
COOTBETCTBUU C MX BO3PACTHBIMU OCOOEHHOCTSIMHA U YPOBHEM 3HAHUM.

HoBu3Ha nmporpaMMebl 3akit04aeTcss B MHHTETPUPOBAHUH COACPIKAHUS, METOJIOB OO yUCHHS
U 00pa3oBaTeIbHON Cpenbl, 00EeCHeunBalOlMe PACIIUPEHHBIE BO3MOMXHOCTH HIKOJIHLHUKOB B
MOJIYYCHUHW 3HAHUS U3 00acTH OMOJIOTHU M XUMHH B MHTEpaKTHBHOU ¢opme: «MccnemoBaTh —
JetictBoBaTh — 3HATh — Y METhY.

OTaNYNTETBbHBIMH 0COOEHHOCTSIMM ITPOTPAMMBI SIBJISETCS TO, YTO OHA!

— OCHOBaHa  HAa  NpPUHLUIIE  MOJAEIUPOBAHUS  MOTUBUDPYIOLUIEM  MHTEPAKTUBHOMN
o0pa3oBaTeNbHOW Cpelpl IOJ KOHKPETHble y4yeOHble 3aJaud C HCIOJIb30BAHUEM
00pa30BaTeNbHbIX KEUC-TEXHOJIOIMM M MPOEKTHOIO MeToja OOy4eHMsT M JIpYrux
00pa30BaTeNbHBIX TEXHOJIOTUSAX HOBOT'O IIOKOJICHMUS,;

— HampaBJieHa Ha pa3BUTHE Yy OOYYAIONIIMXCS YCTOWYMBOIO MHTEpPECca K MHTEIUICKTYaJbHBIM
COPEBHOBAHMSAM, OJMMIIMAAHOMY JIBUKEHHIO, OCBOCHHIO COBPEMEHHBIX TEXHOJIOTHUH,
IPOEKTHON JI€ATENbHOCTH, IPAaKTUYECKMX HaBBIKOB B U30paHHON 00pa3oBaTenbHON
obnacry;

— obecnieunBaeT BHIOOp OOYYArOIIMMUCS COOCTBEHHBIX OOpA30BATEIbHBIX TPACKTOPHHA B
00pa3oBaTEeNbHBIX OOBEIUHEHUSAX (KBAHTyMax) ISl TOCTHXKCHUS €CTECTBEHHOHAYYHBIX
JUCHIUTUIAH ¥ TTOJTyYSHHUS TEXHUIECKUX KOMIETECHITUH;

— ofecneunBaeT MOJICIUPOBAHUE JIMYHOTO 00pPa30BATENILHOTO MPOCTPAHCTBA, 00YYAIONIETrOCs
B TpeX «ropu30HTax» (OTHOCHUTEIHBHO CaMOCTOSITENIbHBIX MPOCTPAHCTBAX): Yy4eOHOM,
00pa3oBaTenbHO-pe(hICKCUBHOM U COIMATIbHO-TIPAKTUYECKOM;

— TpeayCMaTpHUBACT WHIWBUIYATbHBINA MOIXO0/, IIOCKOJIBKY MEIaror B yae0HOM 00beIMHEHUT
BBICTYIIAET KaK HACTaBHUK (THIOTOP), OPraHU3aTOP, KOHCYIbTaHT, MOAEPATOP.

- Pea.HI/ISyeTCFI C HCIIOJIB30BAHHMEM  BBICOKOTCXHOJIOT'MYHOI'O O60p}IIlOBaHI/I$I JACTCKOI'O
TCXHOIIapKa «KBaHTopI/IYM» B YCJIOBHUAX MOTI/IBI/Ipy}OH_[eﬁ I/IHTepaKTHBHOﬁ CpCabl.

1.4. Leapr nporpamMmbl. CO3JaHUE YCIOBHM A (OPMHUPOBAHUS KOMIETEHIUH B
00J1aCT TPAKTUYECKOM OHOJIOrMM uepe3 IMOrpyKEHUE B IPOEKTHYIO M HCCIEI0BATENBCKYIO
JESATEIIBHOCTh HA OCHOBE KEMC-TEXHOJIOTHIA.

1.5. 3agaum nporpamMmsl
IIpeamerHble:

- Co3natp ycrnoBHs Ui TOJTYYEHUS I€TbMH OIbITA UCIOJIb30BaHUS METOJIOB OMOJIOTHYECKOi
HayKH.

- Cozpmate ycnoBHs Ul OBJAJEHUS OCHOBHBIMM METOJAMM HAydyHOIO IIO3HAHUA,
UCIOJIb3YEMBIMU TPU OMOJIOTUYECKUX HCCIEJOBAHUIX KHUBBIX OOBEKTOB M 3KOCHCTEM:
olucaHue, U3MepeHue, poBeIeHre HabI0AeHUH;

- Coznmate ycnoBus Juid  (GopMHpOBaHUS — MEPBOHAUYAIbHBIX  CHCTEMATHU3MPOBAHHBIX
npeCcTaBIeHU O OMOJOTMUYECKUX OOBEKTax, Mpolieccax, SBICHHUSX, 3aKOHOMEPHOCTSX,
OBJIaJICHUS TIOHATUHHBIM aIllapaToM.

- Co3mate ycmoBus it (opMupoBaHUs yMeHHMM Oe3omacHOTO H  A(h(HEKTUBHOTO
UCIOJIb30BaHUSl JTaOOPAaTOPHOTO 000pYNOBaHMs, NPOBEIEHHUS TOYHBIX HW3MEPEHUN U
aJIeKBaTHOW OLIEHKHM TMOJYYEHHBIX PE3yJbTaTOB, NMPEACTABIECHUS HAay4YHO OOOCHOBAHHBIX
apryMEHTOB CBOUX JEHCTBUI, OCHOBAaHHBIX HAa MEXIPEAMETHOM aHAIN3€e YUeOHBIX 3a/1a4.

- Cozpmate  ycnoBuss  ans popmupoBaHus  yMeHUH — QopMynMpoBaThb  TMIIOTE3BI,
KOHCTPYMPOBaTh, IPOBOUTH 3KCIIEPUMEHTBI, OLIEHUBATH [TOJIyYEHHBIE PE3YIbTATHI.
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- Coznmate ycrnoBusi Uit (GOpMHpPOBAHUS YMEHHSI OOBSCHSATH PE3YNbTaThl OMOJIOTHYECKHX
IKCIIEPUMEHTOB.

- Coznmate ycnmoBus i (OPMUPOBAHUS ONBITA MPOBEICHUS HECIOXKHBIX OHOJIOTHYCCKHX
AKCIEPUMEHTOB JIJIsl U3YYCHUS! )KUBBIX OPTaHU3MOB, JIJISl SKOJIOTHYECKOTO0 MOHUTOPHHTA.

Pa3zBuBaromue:

- Coznatp ycnoBus Ui pa3BUTHS JOTMUYECKOIO MBILUIEHHUS.

- Co3patp ycioBus Ui pa3BUTHs IaMATH, HAOIIO1aTEIbHOCTH U BHUMAHMS.

- Coznate ycioBus UIsl Pa3sBUTUS YMEHHMI aHAJIW3UPOBATh, COINOCTABIIATh, CPAaBHMUBATD,
0000111aTh TI03HABATENIbHbIE O0BEKTHI, JI€J1aTh BHIBOIBI.

- Coznate ycinoBus Uil pa3BUTHS YMEHMSI COCTABIIATH IIJIaH U CIIEI0BATh EMY.

- Co3parp ycnoBHs Ul Pa3BUTHS YMEHUH CaMOCTOSTENbHO OCYLIECTBISATH IOMUCK
UHGOPMALIUU U TIPEJCTABIATH €€ B MUCbMEHHOM U yCTHOM (hopme.

- Co3patp ycioBus JUlsl pa3BUTUSI KOMMYHUKATUBHBIX HAaBBIKOB Yepe3 Pa3HOOOPA3HbIC BHIbI
peUeBOH 1€ATENBHOCTH (MOHOJIOTUYECKAs, INAJIOTMUECKasl peyb).

- ConeiicTBoBaTh (POPMUPOBAHHIO CAMOCTOATENBHOM 1103HABATEIbHOM 1A TEILHOCTH.

BocnurareibHbie:

- CnocoOcTBOBaTh pPa3BUTHIO OTBETCTBEHHOCTH, TPYIOJIIOOHS, IEICYCTPEMICHHOCTH H
OpPraHU30BaHHOCTH.

- CopeiicTBOBaTh NOBBILIEHUIO YPOBHS MOTHBALIMK K O0YUYEHHUIO.

- CnocoOcTBOBaTh Pa3BUTUIO YMEHHSI OTCTaUBaTh CBOIO TOUKY 3PEHUS.

- CnocoOcTBOBaTh Pa3BUTHIO KYJIBTYphl B3aMMOOTHOIICHUH MpH paboTe B mapax, rpyrax,
KOJJIEKTHUBE.

- CnocoOcTBOBaTh Pa3BUTHIO aKTHBHOM >KM3HEHHOW MO3HMIMHU B 00JACTH MPUPOIOO0XPAHHOU
JEATEIIBHOCTH U COXPAHEHHUS 310POBBSI.

1.6. Axpecat mporpammsl. JlaHHas mporpaMma npeaHasHadeHa st ooyyaromumxcs 10-
12 u 13-17 ner u paccuuTaHa Ha UIKOJHHUKOB, BIIEPBBIC MPUIICANINX B JIA0OPATOPHUIO U HE
UMEIOIINX OmbITa paboThl ¢ obopymoBaHueM. [Ipuem oOydarommxcsi OCyIIECTBIsETCS Oe3

IpeJIBapUTENBLHOTO 0TOOpA.

VYpoBeHb porpaMMsel — cTapToBbId (JuHUsA 0).
MuHMManbHOE KOJIMYECTBO YesloBeK B rpymmne — 10, MmakcumanbHoe — 12.

1.7. ®opMbI peanu3anuu NPOrpaMMBbl: OYHasl.

1.8. Cpok ocBoenunsi nporpammsl: 1 roa, o0beM nporpammsl — 144 yaca.
1.9. ®opma opranu3anuu 3aHATHII: TapHAas, TPYNIIOBasi, KOJUIEKTUBHAS.
1.10. Pesxum 3ansiTHIL: 2 pa3za B HEAEIIO 10 2 aKaJEMUYECKHX Yaca.

1.11. Buabl y4eOHBIX 3aHATHH #W padoOT: JEKIUH, TMpaKTHUECKHUe padoTHl,
nabopaTopHbie paboThI, pab0Ta B MaJIbIX TPYIITIAX, TUCKYCCHS.

1.12. Oxupgaemblie pe3yabTaThl 00y4eHUs!
JIuunocmmnuwie pesynomamor:

O6yanOIHHﬁCﬂ GYJICT ACMOHCTPUPOBATH B ACATCIILHOCTHU:
— YMCHHUC IINIaHHUPOBATH CBOIO ACATCIIBHOCTD,



CaMOCTOATENIBHOCTD CYKICHUN;

TOTOBHOCTH K CAMOCTOSITEIIFHBIM JCHCTBHSIM;

OCMBICJIEHHE MOTHUBOB CBOMX JICUCTBUI IPU BBINOJHEHUH 3a/IaHUM;

TOTOBHOCTb Y4acTBOBaTh B OOIIECTBEHHOMN KU3HH 00Pa30BaTEIHBHOTO YUPEIKICHNUS,
TOTOBHOCTD IIPEOI0JIEBATh TPYAHOCTH;

JT0OporKeNaTeIbHOE OTHOIICHUE K TAapTHEPAM 110 KOMaH/IE;

KPUTHYECKOE OTHOIIICHUE K NH(POPMAIIUU 1 U30UPATEILHOCTD €€ BOCTIPUSATHS;

TOTOBHOCTb aJICKBATHO BOCHIPUHUMATH OLICHKY HACTABHUKA U CBEPCTHUKOB;
c(hOpMUPOBAHHOCTH TTO3HABATEIILHBIX HHTEPECOB U MOTHUBOB, HANPABICHHBIX HA U3YYCHUE
JKUBOU TIPUPO/IBI.

Memanpeomemmnbwie pe3yibmamot:
Pecynamusnvle ynusepcanvhvle yuebHnwle oeticmeus:

OOyuarommiics OyJeT 1eMOHCTPUPOBATh B ACATCIHBHOCTH:

TOTOBHOCTDH ITPUHUMATDL U COXPAHATH LECJIM U 3ala4r y‘-IG6HOfI JACATCIIBHOCTH, C IIOMOIIBIO
HAaCTaBHHUKAa HAXOAUTb CPEACTBA €€ OCYILCCTBIICHUA,

CIIOCOOHOCTH C IMOMOIIbI0 HACTaBHHWKA aJICKBATHO OLUCHHWBATL MNMPABUJIIBHOCTH BBIIIOJIHCHUA
3aJaHusd 1 BHOCUTD HGO6XOI[I/IMBIG KOPPCKTHBELI,

CIIOCOOHOCTH C IMOMOIIbI0O HAaCTaBHHUKA IUIAHUPOBATH CBOU Z[€I>'ICTBH$[ B COOTBCTCTBHUU C
MOCTaBJICHHOMN OCJIBIO,

TOTOBHOCTDH C ITIOMOIIBIO HACTABHUKA OCYHICCTBJIATH IMOIIArOBBIN ¥ MTOTOBBII KOHTPOJIb;
CIIOCOOHOCTh HAa3bIBATh TPYAHOCTH, C KOTOPbIMU CTOJIKHYJICA IpHU PCIICHHUU 3adadu, U
npeajiaratb IyT ux nmpeoaoICHUs.

Tlo3nasamenvHble yHugepcanibHule yueOHble 0eticmeus..

OO6yyaronuiicst OyeT 1eMOHCTPUPOBATD B JESITEILHOCTH:

CIIOCOOHOCTh C TIOMOIIBIO HACTABHUKA OMPEICIATh MOHITHS, CO37aBaTh OOOOIICHHMS,
yCTaHABJIMBaTh AHAJIOTHH, KJIACCH(PHIMPOBATh, YCTAHABIMBATH MPHUYUHHO-CIICJACTBEHHBIC
CBSI3H, CTPOUTH JIOTHYECKOE PACCYXKICHHUE U JICTIaTh BBIBOJIBL;

CIIOCOOHOCTH MPOBOJIUTH CPaBHEHHUE, KIACCU(PUKAIUIO TIO 3aJaHHBIM KPUTEPUSIM;

YMEHHE HaXOUTh OMOJIOTMYECKYI0 HH(POPMAIIUIO B Pa3HbIX UICTOYHHKAX;

TOTOBHOCTB C TIOMOIIbIO HACTABHUKA OCO3HABATh CBOE MPO/IBIKEHUE B OBIIAJICHUH
3HAHUSIMU U YMGHI/ISIMI/I.

Kommynuxamuenvle ynugepcanvhvie yuebHvle 0eticmeaus:

O6yanOIHHﬁ0H 6yz[eT ACMOHCTPUPOBATH B ACATCIIBHOCTHU:

YMEHME BJaJI€Th MOHOJIOTMUECKON M AMaIorHMYecko (opMaMu peyd B COOTBETCTBUH C
HOPMaMU POAHOTIO S3bIKA;

YMEHHME MPEICTaBIATh HHPOPMAIIIO, COOOIIATh €€ B TUCbMEHHOW U yCTHOU (hopme;
TOTOBHOCTh BCTYMNAaTh B JUAJIOT, y4acCTBOBaTh B KOJUIEKTHBHOM OOCYKJIEHUHM HPOOIEeMbI C
YYETOM pa3HbIX MHEHU;

TOTOBHOCTB 33]1aBaTh BOIPOCHI, YTOUHSS HE MIOHATOE B BHICKA3bIBAHUU;

TOTOBHOCTb MOHUMATh OTHOCUTEJIbHOCTh MHEHUH U MOJXO0J0B K PEIIEHUIO TPOOIEMbI
TOTOBHOCTb PACHPEENATh 00s13aHHOCTH IIPU paboTe B IPYIIIIE;

TOTOBHOCTh OKa3bIBaTh MapTHEpaM MOMOIIb U MOAJEPKKY B MPOIECCe JOCTHKEHUS 00Ien
LIENH;

TOTOBHOCTD JIOTOBAPUBATHCS U MPUXOJUTH K OOIIEMY PELICHHIO;

CIOCOOHOCTh  aJIeKBaTHO  HCIOJBb30BaTh  pEYEBbIE  CPEACTBA AN pEIIeHUs
KOMMYHHMKATHUBHBIX 3a7a4;

CHOCOOHOCTH (POPMYIUPOBATH COOCTBEHHOE MHEHHUE U TIO3ULIHIO.



Ilpeomemmnoie pezynomamet:

OOGyuarommiicst OyAeT 1eMOHCTPUPOBATH B ACSITEIBHOCTHU:

YMEHUE M0JIb30BaThCA Ja00OpaTOPHBIM 000PYI0BAaHUEM U TTOCYI0M;

TOTOBHOCTb Pa3iNyaTh XUMUYECKUE U (PU3NUECKUE SABIICHUS;

YMEHHUE TMPOU3BOJUTH pPacyeThl KOHIICHTPALIMK PACTBOPOB W IMPUTOTABIMBATH PACTBOPHI
3aJJaHHOW KOHIEHTPALUY;

YMEHUE IPUMEHSATHh OCHOBHBIE MPUEMbI KYJIbTUBUPOBAHUS MUKPOOPTAHU3MOB;

YMEHHE IPUMEHITh OCHOBHBIE IIPUEMBbI IPUTOTOBIICHUSI MUKPOIIPENapaTOB;

YMEHHE U3MEPSATh MUKPOCKOITMUYECKNE OOBEKTHI,

YMEHHE OCYLIECTBIATh MUKPO(POTO- U MUKPOKUHOCHEMKY;

YMEHHE XapaKTepPU30BaTh OCHOBHBIC TPYIIBI MHUKPOOPTAHU3MOB IO MOP(HOIOTHYECKUM U
OMOXMMHYECKUM MPU3HAKAM;

TOTOBHOCTH COOJIOAATh IMpaBWJIa TEXHUKH OE30MACHOCTH MpH paboTe B OMOIOTHYCCKOU
1ab0paTOpUH.

COCTaBJIATh IIPOTOKOJIbI UCIIBITAHUH COIIACHO 00pasiy.

1.13. ®opMbl MTOrOBOIl JMATHOCTHKH: MUHH-KOH(QEpPEHIHS IO 3alIUTe IMPOEKTOB,

BHYTPHUIPYIIIOBOM KOHKYpC (COPEBHOBaHHs), MpPE3CHTAIMs (CaMOIPE3CHTAIUs) IMPOCKTOB
o0yyJaroumxcs.
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2. YueOHBIH JIaH

2.1. KoiuyecTBO 4YacoB IO KaxkIOH TeMe ¢ Ppa3dUBKOil Ha TeopeTHYecKHe
U NPAKTHYeCKHe.

Ne |HasBanue pasacia, TCMbI KoanuecTBo yacos q)OpMI)I aTTeCTaHI/II/I/ KOHTPOJIA
/11 BCEro TCOpUS | IPpAKTHUKA
1. [Pa3znen 1. BBenenue B 2 1 1 KomOuHMpoBaHHas (YCTHBIH OITPOC)

00pa3oBaTe/IbHYI0 IPOrPamMMy.
BBOAHBII HHCTPYKTAXK.

2. Paznen 2. BeegeHue B 18 8 10  |®ponTanbHas (YCTHBIN OMPOC).
MPOEKTHYIO U ['pynmoBas (pakTU4ecKasi MpoBepKa)
HCCIe10BATETbCKYI0
nesTeJbHOCTh

3. [Pazmen 3. «Xumus»

XuMudeckast 1aboparopust 6 - 6 ['pymnroBas (MpakTHYECKast IPOBEPKa)
KomOuHupoBaHHas (mpakTudeckas
MMpOBEPKa)

[loHsITHE O XUMIYECKUX 22 6 16  |®ponTampHas (YCTHEIN OIpOC).

BEIIECTBAX ['pynmoBas (mpakTuueckas mpoBepKa)
KoMmOmHMpOBaHHAS (TIpaKTHIECKas
MMpOBEPKa)

PacTBOpBI U UX KOHIICHTPAIUS 12 4 8 DponTtanbHas (YCTHBIN OIpoc).
['pynmoBas (pakTHYecKas NpoBEpKa)

Pasnenenne cmeceii BEIecTs 12 2 10  |®ponTampHas (YCTHBIN OIpPOC).

["pymroBas (IpakTHYecKas IpOBEPKa)
KomOuHupoBaHHas (pakTHyecKas

poBepKa)

4. Paznen 4. KomanaHoe 8 2 6 DponTanbHas (YCTHBIH 0mpoc).
B3auMO/ieiicTBHe B IPOEKTHOM ['pynmnoBas (IpakTU4ecKasi IpOBEpKa)
1eATeTbHOCTH

5. |Pa3zmen 5. «Mukpockonusy
VcTopus v IPUHIIAIT METOA 6 2 4 DpoHTanpHas (YCTHBIN OIpoc).

KoMmOuHMpOBaHHAs (TIpaKTHYECKas
MpoBepKa)
[Ipurorosnenue 12 2 10  |®ponTampHas (YCTHBIN OIPOC).
MUKpOIpenapaToB ['pynmoBas (IpakTU4ecKasi IpOBEpKa)
KomOuHnpoBaHHas (IpaKTHUecKas
MpoBepKa)
M3mepeHrie MUKpOOOBEKTOB U 6 - 6 KoMmOmHUpOBaHHAs (TIpaKTHIECKas
MUKpPOOTOCHEMKA MMpOBEpKa)

6. [Pazgen 6. <MUKPOOHOTOTHSI
MukpoOuooruyecKas 4 2 2 DponTtanbHas (YCTHEIN OIpoc).
nmaboparopust ['pynmnoBasi (IpakTU4ecKasi IpOBEpKa)
Mup MUKpOOPTaHU3MOB 14 2 12 |®ponTanmpHas (YCTHBIN OIpoC).

[ pymnroBas (IpakTHUecKas MpoBEpKa)
KomOuHMpOBaHHas (TpaKkTHIecKas
poBepKa)
[IuTaTenpHBIE CPEBI U METOMBI 20 4 16  |®ponTanbHas (YCTHBIN OMpPOC).
KYJIbTHBHPOBaHUS KomOuHupoBaHHas (TpakTHYecKast
MUKPOOPTraHU3MOB poBepKa)
7. |Paznen 7. [lonBenenme uroroB| 2 - 2 ['pynmoBasi (yCTHBIH KOHTPOJIB)

H3y4eHus NPOrpaMMabl.

Mroro 144 35 109




3. Conep:xanue U3y4aemMoro Kypca
3.1. Kparkoe onucanue TeM NPOrpaMmbl (TeEOpeTHYECKMX U NMPAKTHYECKHUX BHU/I0B
3aHATHH C YKa3aHHEM 4YacoB).

Paznen 1. Beenenue B o0pa3oBaTe/IbHYI0 Nporpammy. BBogHbIH MHCTpyKTaXK. 2
yaca.

Teopus (1 uac): Yemy Mbl XOTUM HaydnuThcs Ha buokBantyme?

Ilpaxkmuka (1 uaca): IHcTpyKTax 10 TEXHUKE Oe30macHOCTH. VIrphl Ha 3HAKOMCTBO.

Pa3nes 2. BBeeHne B IPOEKTHYIO H HCCJIEJ0BATENbCKYIO 1esiTeIbHOCTD. 18 yacos.

Teopus (8 uacos) IIpoekT u Uccae0BaHNE KaK MyTH CO3[JaHUsI HOBOTO.

Buabl nmpoekToB U Uux 0coOeHHOCTU. JKU3HEHHBIM LUK MPOEKTa, €r0 OCHOBHBIC JTAIIbI.
Otanbl HAy4YHO-UCCIENOBaTeNbCKOM paboTel. CTpykTypa HCCIEAOBAaTEIbCKOM  paboThI.
CrtpyKTypa npe3eHTaluu.

Ipaxmuxa (10 wuacos) OpraHuzaliOHHO-JEATEIILHOCTHBIE HWIPbl Ha CIOCOOHOCTH
aHATM3UPOBATh CHUTYAIMIO, CIOCOOHOCTh K OBICTPOMY TIIOMCKY M CTPYKTYPUPOBAaHHUIO
uH(pOpMallMK, K MOCTAaHOBKE M YIEPXKAHUIO IeNiel M 3aJad, K NPEJICTABICHUIO MOTYyYEHHBIX
pesynbraroB. Ilonck wHQOpPMAIMKM B AJICKTPOHHBIX OMOIMoTekax. Pabora ¢ HCIoNbp30BaHHEM
00JIa4YHBIX TEXHOJIOTHH.

Paznea 3. «Xumusm»

Tema 1. Xumnueckasi jadoparopusi. 6 yacos.

Ipaxmuxa (6 yacos) 3HaKOMCTBO C¢ Maboparopueid. TexHuka O6e3omacHoCcTH pu padboTe
B xumuueckoil maboparopun. Keiic «Onpenenurens xumudeckod mnocynbl». JlabopaTopHas
pabota «TexHHuKa MUIETUPOBAHUSY.

Tema 2. IlousiTHe 0 XUMHYECKHX BelllecTBax. 22 yaca.

Teopus (6 uacos) OCHOBHBIE TIOHATHSI XUMUHU (BEIIECTBO, aTOM, MOJICKYJIa, XUMHUYECKUH
9JIeMEHT). XuMHuYeckue u (u3umueckue CBoicTBa BemiecTB. [IpocToe BemecTBO, CIIOXKHOE
BELIECTBO.

OcHOBHBIE IpyMNIbl XUMUYECKUX BellecTB. Bogopoanslii mokaszarens pH.

Xumuueckas peakuus. TUIIbI XHMUYECKUX PEaKIUil.

Ipaxmuxa (16 uacos) «Co3znanue Mojeneil XuMUYeCKUX BEIECTB U3 TUIacTUINHAy. Keiic
«TaiiHas xu3Hb MOneKym». «[Ipu3Haku XUMHYEeCKuX peakuui». «KadecTBEHHBIE peakIuu Ha
HEKoTOpble coenuHeHus». «CrnocoObl u3mepenus pH pactBopoB». Keiic «IIpuponnas
UHAMKATOpHas Oymaray.

Tema 3. PacTBopb!I M MX KOHIeHTpanuu. 12 yacos.

Teopua (4 uaca): llonsatue o pactBopax. [loHsATHE O KOHIICHTPAllUM PACTBOPOB.
OnpeneneHne KOHUEHTpPAlMM pacTBOPOB pa3HBIMU croco0amMH. YCTPOHCTBO W MPHHLHUI
NeICTBUS apeoMeTpa U MOTEHIIMOMETpA.

IlIpakmuka (8 uacoe): lpaktnueckue paboThl «lIpUrOTOBIEHHE PACTBOPOB COJEH»,
«IlocTpoenue rpaduka 3aBUCUMOCTH IIJIOTHOCTH pPAacTBOpa OT KOHUEHTPALMU BEIECTBaY,
«Omnpenenenue KOHILEHTpAlMM pacTBOpa IpU IOMOIIM  apeoMerpay, «OmpenencHue
KOHIEHTPALlUU pacTBOPa IIPU MOMOIIM TOTEHIIIOMETPAY.

Tema 4. Pasnenenue cmeceii Bemects. 12 yacos.

Teopus (2 uaca)

Paznenenne HEOTHOPOJHBIX CMECEW: OTCTauBaHME, (QHIBTPALUs, LEHTPUPYTHpOBAHHUE.
Paznenenne oqHOPOMHBIX CMECEH: KpUCTAITU3ANNS, TUCTUIUIIMS, XpomaTtorpadus. bymaxHas
xpomarorpadus.

Ilpaxmuxa (10 uacos)

[IpakTuueckne paboTel «BbIpanBaHUE MOHOKPHUCTAIA METHOTO  KYIOpOcay,
«bymaxkHas xpomarorpadusi pacTUTENbHBIX MUTMEHTOBY, «[lomyuenue aupHbIx Macen», Keiic
«BomnmieOHsIi cBeTOGOPY.
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Paznen 4. «kKomanaHoe B3aumo/ieiicTBue B MPOEKTHOM 1eATeIbHOCTH. 8 4acoB.

Teopus (2 uaca)

[Tonstue xomanapl. KOMMyHHKanMsi Kak OCHOBAa KOMAHJHOIO B3aWMOJICHCTBUS.
[lenenonaranue — OCHOBa MOCTPOCHUS KoMaHbl. Onpeenenrue pojel y4acCTHUKOB MPOEKTHON
KOMAaH/Ibl.

Ilpakxmuxa (6 uacoe)

Opranu3annoOHHO-ESATEIPHOCTHBIE WIPhl HA PA3BUTHE CIIOCOOHOCTH K KOMAaHIHOMY
B3aMMOJICHCTBHIO, K CAaMOOpPraHU3alMu B Mporecce padoThl HaJ 3a/JlaHueM, K IUIAHHPOBAHMIO
COOCTBEHHOM W KOMaHAHOH paboTsl (ympaxkHeHus «Cemb (akTopoBy», «TUTaHuK», urpa
«Acconmanumny, «PeMonT B fomuke Bunnau [Tyxay).

Paspen 5. «Muxkpockonus»

Tema 1. UcTopus 1 NpUHIIMII MeTOA. 6 YacoB.

Teopus (2 uaca): Victopus n3zobperenuss Mukpockorna. CoBpeMEHHbIE MUKPOCKOIIBI, HX
YCTPOMCTBO, OCHOBHBIE TapaMeTpbl. MeToAbl MUKPOCKOIIUYECKUX UCCIIEeI0BAaHUI.

Ipaxmuxa (4 waca): JlaboparopHas paboTa «YCTPOHCTBO MHKPOCKOIA, MPaBUIa PaOOTHI
C HUM.

Tema 2. [IpuroroBjieHue MUKponpenaparToB. 12 yacos.

Teopua (2 uaca) Buasl MUKpONpenapaTtoB: BpEeMEHHbIE W TMOCTOSHHBIC. TeXHHKa
NPUTOTOBIICHUS BPEMEHHBIX MUKpoIpenapaToB. OKpalnBaHHe MUKPOIPETIapaToB.

Ilpakmuxa (10 uacos): JlabopaTopHble paboTel «lIpuUroTOBICHHE BPEMEHHBIX
MUKpOTIpEnaparoB (BHUCsSYas Karlisd, JaBleHas Karuis, Ma3ok)», «OKpaluBaHWE BpPEMEHHBIX
MUKporpenapatoB», «l[IpuroroBnenue mnpemapaToB, 3akKIIOYEHHBIX B [JIHIEpuH», Keiic
«XpPOMOCOMBI CBOUMH TJIa3aMm».

Tema 3. U3mepenne MUKP0OObEKTOB U MUKPO(doTOCHEeMKA. 6 4acoB.

Ipakxmuxa (6 uacos): Jlaboparopubie paboThl «M3MepeHHe pa3MEpoOB KIICTOKY,
«OrmpeneneHue KOMWYECTBA KIETOK B equHUIE 00béMa», «DoTo- U BUACOCHEMKA
MHUKPOCKOITHYECKUX 0OBEKTOBY.

Paznen 6. «Muxkpoounosorus»

Tema 1. MukpooOuosiornueckas jadoparopus. 4 yaca.

Teopus (2 uaca) OGopynoBaHUE U NTOCYAa MUKpOOHOIornyeckoi nadoparopuu. [1paBuna
ACeNTUKA W aHTHCENTHKH TpU padoTe ¢ MHUKpOOpTaHU3Mamu. TeXHHWKa Oe30MacHOCTH TpHU
paboTe B MUKpOOHOJIOTHYECKOM JTa00paTOpHH.

Ilpakmuka (2 uaca) 3HakOMCTBO C Jiabopartopueil. MeTonbl CTEepHIU3alluU TOCYIbI U
KUAKocTel. Beaenue xypHana cTepuIn3auu.

Tema 2. Mup Mukpoopranusmos. 14 yacos.

Teopusa (2 uaca) DykapuOTHbIE U TMPOKAPUOTHBIE MUKpoopranusmbl. Kmaccuduxarms
MHUKPOOPTaHU3MOB B 3aBHCHMOCTH OT (OPMBI M B3aWMHOTO PACIIONOXKEHHUS KIIETOK.
Knaccudukanus 6aktepuii Mo TUNAM JbIXaHUS U THIIAM MUTaHUS.

Ilpakmuxa (12 uacoe) JlabopaTopHas paboTra «3HAKOMCTBO C JYKApUOTHBIMH U
MPOKAPUOTHBIMU MHKpOOpraHuzMamm», «OxkpaimirBanue crop 6akrepuii». Keiic «MccnenoBanue
dopmbl kietok Oakrtepuity. Keiic «Omnpenenenue rpamMm-TIpUHAIJICKHOCTH OaKTepUaIbHBIX
KIIETOK.

Tema 3. IluTaTejbHBIE CPeIbI 1 METOABI KYJIbTHBHPOBAHUSI MUKPOOPTraHu3MoB. 20
4YacoB.

Teopusi (4 wuaca): TloTpeOHOCTM MHUKPOOPTAaHM3MOB B TIUTATEIBHBIX BEIICCTBAX W
kucnopojie. [IpuroroBiaeHre MUTATENbHBIX CPEN AT MUKPOOPTaHU3MOB. METOAMKYU TIepecaKu
MHUKPOOPTaHU3MOB Ha MUTaTeNbHbIE cpebl. KynbTHBHpOBaHNE MUKPOOPTaHU3MOB.

IIpakmuxa (16 uacos) Jlaboparopusie paboTsl «IIpUroToBieHHe IOTHOM, MOTYKUIKOM
U OKHAIKOW Ccpen IS MHKpOOPTraHu3MoBy», «lloceB MHKPOOPTaHW3MOB Ha IUIOTHYIO CpEIy
pasHbiMH criocobaMuy», «lloceB MUKpOOPraHM3MOB Ha MOIYXHAKYI0 cpeny», «llepeceB wu
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BBIJICJIIEHUE YUCTBIX KYJIbTYP MHUKPOOPTraHU3MOBY, «MoOpQOI0rust KOJTOHUNH MUKPOOPTaHU3MOBY,
«KynpTypanbHble CBOMCTBA MUKPOOPTaHU3MOB.
Pa3nea 7. IlonBeneHne HTOroB M3y4eHHUs MPOrPaMMBbl. 2 yaca.
Ilpaxmuxa (2 waca):
DKCIepTHBIN ATall KeHCOoB: 3aluTa MPOEKTOB Ha MUHU-KOH(EPEHITUH.

3.2. ®opMbI U BHABI KOHTPOJIS
Juaznocmuka 3¢hhexkmusnocmu odpazosamenvrnozo npoyecca.

Texymmit

KOHTPOJIb

OCYHICCTBJIACTCA B

¢bpoHTaTBHOTO,

dopme IPYIIIOBOTO,

UH/MBUYyaJIbHOTO. MeTo/ibl: YCTHBIN onpoc, Oecena, HaOI0eHUEe, IPOBEPKA TETPAIeH.
WTOroBbIi KOHTPOJIb O0YYAIOIIUXCsl OCYIIECTBISIETCS B BHI€ KOH(EPEHINH, Ha KOTOPOH
IPOMCXOIUT 3aLUTA IPOEKTOB. Pe3ynbTaThl KOHTPOJIS (PUKCUPYIOTCS B IMArHOCTUYECKOM KapTe.
Ouenka ypoeneii 0c60eHUs NPOZPAMMbL
Kpurepun OLIeHKH YPOBHEN OCBOEHUS NIPOIPAMMBI:

YpoBHHU ITapameTpsl ITokazarenn
Boicokuii | Teoperuueckue OOyyaromuiicst TITyOOKO M BCECTOPOHHE YCBOWJI MPOOJIEMY;
YPOBeHb 3HAHMSL. YBEPEHHO, JIOTUYHO, IIOCIEJ0BATEIbHO U TPAMOTHO M3JIaraer
(80-100%0) Marepuall; yMmelo OOOCHOBBIBACT W  apryMEHTHPYET
BBIJIBUTAaCMbIE MM WJEHU; JENaeT BHIBOABI M OOOOIICHHMS;
CBOOOHO BJIa/I€€T MOHATUSMHU.
IIpakTrueckue CriocobeH npUMEHSTh MPAKTUYECKHE YMEHUS M HAaBBIKH BO

YMCHU U HABBIKU.

BpEMs BBHITIOJTHEHHUS CaMOCTOSITENIBHBIX 3afaHuil. Paboty
BBITIOJIHSIET C COOJIIOICHUEM TIPaBUJI TEXHUKHU O€30TaCHOCTH,
aKKypaTHO, JOBOJUT €€ J0 KOHIA. MOXeT OLEHUTh
pe3ynbTaThl BBIMOJIHEHHUSI CBOETO 3aJaHUs M JaTh OLICGHKY
paboOTHI CBOETO TOBAPHIIIA.

Cpennmnii
YPOBeHb
(50-79%)

Teopetnueckue
3HAHUS.

Tema packpbITa HEAOCTAaTOYHO YETKO M TIOJHO, TO €CTh
oOyJaromuiicss OCBOUI pobieMy, MO CYIIECTBY HU3JIaraer ee,
HO JIOIMYCKAaeT HECYIIECTBEHHBbIE OIIMOKM W HETOYHOCTH;
c1ab0 apryMeHTUPYET Hay4YHbIE TIOJIOKEHUS; 3aTPYIHIETCS B
GbOpMyTUPOBAaHUM BBIBOJIOB U OO0OOIIEHUH; YaCTHUYHO
BJIaJICET CUCTEMOM MOHSITUH.

IIpakTrnueckue

YMCHUA U HAaBBIKU.

Brnaneer 6a30BbIMH HaBBIKAMH M YMEHHSIMHU, HO HE BCET/a
MO>KET BBINOJHUTH CAMOCTOSITENIBHOE 3aJaHUE, 3aTPYAHAETCA
W TMPOCUT ToOMOINM memarora. B pabore pomyckaer
HEOpPEKHOCTh, JeNaeT OMIMOKH, HO MOKET YCTPaHUTh HX
MOCJI€ HABOJISIIIIMX BOIPOCOB WJIM CAaMOCTOATENbHO. OIEHUTh
pe3ynbTaThl CBOEH JEATEIIBHOCTH MOXET C TO0JICKa3Kou
nejarora.

Huszknii
YPOBEHb

(MeHbIIE
50%)

Teopetnueckue
3HAHUSI.

OOyuaromuiics He yCBOWJI 3HAYUTEIBHON 4acTH MPOOJIEMBI,
JIOTYCKaeT CYUIECTBEHHbIE OLIMOKM M HETOYHOCTH IIpH
pacCMOTPEHHH €€; HE MOJKET apryMEHTHUPOBaTh HayyHbIE
MOJIOKEHHUS; HE (OpPMYIUPYET BHIBOJOB M 0000IIEHUH; HE
BJIa/I€E€T IOHATUHHBIM aIllapaToM.

[IpakTrueckue

YMCHUA U HABBIKU.

Brnageer MUHUMAanbHBIMH HA4YaJIbHBIMM HAaBBIKAMH U
YMEHHSIMH. YYalluicss CHOCOOEH BBHIMOMHATh KaXKIYIO
OTepaIuIo TOJbKO C MOJCKa3KOM IMegarora WM TOBApPHUILEH.
B pabore nomyckaer rpyObie OmMOKH, HE MOXKET MX HaWTH
X Jaxe mocie ykazaHus. He crocobeH caMocCTOATEIbHO
OIICHUTDH PE3yIbTAThl CBOCH PabOTHI.
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Kputepun oneHuBaHus NpoeKTOB

Kpurepuii

Banasl

HpOﬁJ’[eMaTI/IKa H AKTYAJIbHOCTD

1.Yetko chopmynupoBana nmpodiaema — 3 0.
2.AxtyanpHOCTh — 3 0.

IIpopaGoTanHocTh MpoOEKTa

l.AHau3 NIUTEpaTypHBIX NAHHBIX (JIMTOO30p M CIIHCOK
nuTeparypsi) — 2 0.

2.Ilenenonaranue — 2 0.

3.IIpaBriibHO chopMyTHUpOBaHBI 3a1auu — 2 0.
4.IlnanupoBanue paboTel — 2 0.

KomanaHocTb pacnpezenenue poneii) — 2 0.
KauecTBO mos1y4yeHHOr0 1.0mucan xo paboThI U pe3yabTaThl — 3 0.
pe3yabTara 2.Ecth (oTO MM BUEO X012 paboThI (IKCIIEPUMEHTA) —

26.
3.JlaHO MOAPOOHOE ONMCAaHUE JOCTUTHYTOTO Pe3yJibTaTa
(BBIBOIBI, 3aKJIIOUEHHE) — 3 6.

Od¢opmienue u noxaya

1.3HaHKe OCHOBHBIX TEPMUHOB IO TeMe MpoeKTa — 2 0.
2.CootBeTcTBHE TpeOyeMol CTpyKType (MH(DOpMAITHS
CTpyKTypupoBaHna) — 3 0.

3.KavectBo npe3eHTamuu — 2 0.

4.BeicTymnenue — 2 0.

5.0TBeThI Ha Bonpockl — 2 0.

6.Co0uroieHre BpeMEHHOT'0 peryiaMeHThl — 1 6.

Hroro 36 GaioB
Ceéoonasn mabdauya pe3yiomamoe o0yueHus
no 00ONOIHUMENbHOU 00Ule00paszoeamebHOll npozpamme
«buoJla6. lunus 0»
[Tenaror morm. oOpazoBanus ['mazynona E./I.
rpynmna Ne
Ouenka Hrorosas
o dU Orenka MPAKTUYECKUX OIlE€HKa
n/m oOyuatonerocs TEOPETUYECKUX 3HAHUN YMEHUH U
HAaBBIKOB

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.
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Iloxazamenu oceoenus 00NOJIHUMETbHOU 00UIC00PA306aMEIbHOU NPOZPAMMBbL
YpoBHU OCBOEHUS ITPOrpaMMel (B %):
Huzkuit
Cpennuit
Bricokuii

4. KoMIUIeKC OPraHu3alMOHHO-TIeJarOrH4eCKUX YCJI0BUI
4.1. KanennapHblii yueOHbIli rpauk (npuiokeHue 1 kK nporpamme)
4.2. PecypcHoe o0ecriedyeHue MporpaMmbl
-MaTepHaJIbHO-TEXHMYecKoe odecneyeHne
Jlns mpoBeieHust JIEKIHH, CEeMUHApOB MPEAYCMOTPEH KaOUHET, OCHAILICHHBIN
KOMIIBIOTEpHOH TeXHUKOM, He MeHee | 1K Ha 2 yueHuka, mpoeKkTopoM, 3KpaHOM, MarHUTHO-
MapKepHOH 10CKOW, MarHUTHO-MapKEePHBIM (UIUII-4apPTOM.

JlaGopatopusbie 3ansTus kypca «buoJla0. Jlunus 0» npoBoasTcs B yueOHOI 1abopaTtopui,
IpeJHa3HAYeHHON JUIsl MOArOTOBKM M IPOBEICHMSI XMMUKO-OMOJIOTMYECKUX HCCIIEIOBaHUI.
OOopynoBanue u TeXHUKA paboOT B yuyeOHOU jabopaTopuu MJOJKHBI COOTBETCTBOBATH
TpeOOBaHUSAM, MNPEABABISIEMBIM K  IPOM3BOJICTBEHHBIM M JIpyr'MM  JabopaTopusm
COOTBETCTBYIOLIETO MPOGHUIISL.

B cocraB yueOHOW maGopatopun BXOZAT: KOMHara s HcCCIelOBaHUN-3aHATH,
aBTOKJIABHAs  (CTEepWIM3AIlMOHHAsA); MOEYHas, OO0OpyAOBaHHAas JJS MBITbS  IOCYHBI;
MaTepHajibHasi KOMHaTa — JJIsl XpaHEHUs 3allacoB PEaKTUBOB, MTOCY/bI, annapaTypbl, IpruOOpOB,
XO035ICTBEHHOT'O HHBEHTAPSL.

-y4eOHO-MeTOoAuYeCKHe CPeACTBA 00yUeHH:

[IpumensieMoe Ha 3aHATHUAX JAUJAKTUYECKOE M Y4eOHO-METOAMYECKOoe obecreueHue
BKJIIOYAET B €05 AJIEKTPOHHbIE YUEOHUKH, CIIPABOYHbIE MAaTEpUANIbl U CUCTEMBI MCIIOJIb3YEMbIX
[Tporpamm, MHTEpHET, pabounie TeTpaau 00ydaromuxcs.

-cnennajibHoe 000pyA0BaHue:

Ananutuueckue Bechl «"A & D" HR-100AZG».
CTeKIIIHHBIE TUIIETKH ¢ TPyLIaMH PE3UHOBBIMH.
[ToreHunomeTp ¢ HAOOPOM MOH-CENEKTUBHBIX ATEKTPOIOB.
[TpoOupku, KOIOBI, XUMHUYECKHE CTAKaHbl, MEPHBIE KOJIObI, MEPHbIE LIMIIUHAPHI.
[taTuBkl 1151 TPOOUPOK.

TexHu4ecKue BECHI.

Hab6op apeomeTpos.

MaruuTtHas Memanka.

®doTtoanrmapar.

HITartuB 11 ¢poroanmnapara.

LenTpudyra.

MHuKpOCKOIIbI yueOHBIE.

Jlynibl OMHOKYJSIpHBIE.

Mukporom.

CrnupToBKH.

Heprxarenu aist npoOUpOK.
OKynsip-MUKPOMETPHI.

OOBEKT-MUKPOMETP.

Kawmeps! I'opsiesa.

Buneooxkynspsl.

Cyxo-x)apoBoii mkad.

ABTOKIIaB.

[TeTnu MukpoOuoIOrHYECcKHUE.
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[Mmarenu ApuUraibckoro.
[TuneTkn aBTOMAaTHYECKUE CO CMEHHBIMU HAKOHEYHUKAMH.

-uHpOPMALMOHHO-METOAUYECKOE o0eceyeHne

Ceenenuss o ¢GopMax M TEXHOJOTHAX OpraHU3alMyd y4YeOHBIX 3aHATHHA, METOAAaxX |
npuemMax paboThl C OOYYArONIMMUCS, HCIOIB3YEMOM TUIAKTHUYECKOM MaTepuaiie u ¢dopmax
OTCIIC)KUBAHMSI PE3YJITATOB MPECTABICHBI B TA0JIHIIC.
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Ne n/mm Haspanue DopMbI TexHoJiorus Metoasl U mnpueMmbl padoThl ¢ | Bo3moskHbI Texunyeckoe ®opma
pasaena, TeMbl OpraHu3auH OpraHu3anuu yYaLMMucs AMIAKTHYECKUI OCHAILIEHNE 3aHATHS | OTCIEKUBAHUS W
Y4eOHBIX 3aHATHIA 3aHATHIH Marepuai (uxcanuu
pe3yJIbTaToB

L Baenenne B | becena, muckyccus, | TpagummoHHbe CrnoBecHbIe METOIBI (YCTHOE Ipesenrams, Buneo | Kommsrorep, KomOrmmpoBanHas
00pa3oBaTeNBHYIO MpaKTHIecKas TEXHOJIOTHH, W3JI0KEHHE); TIPOEKTOP (ycTHBII onpoc)
IpoTrpaMmy pabora TEXHOJIOTHI Harnsanasre metonsr (MeTon

COTPY/IHAYECTBA JIEMOHCTpAIANA, METOT
WIUTIOCTPAIHi)

P Bsenenue B Jlexkmms, pabota B | KommmbrorepHbie CrnoBecHBIE METOIBI (IUCKYCCHS) Bupneo, npesenrauny, | Komnbrotep, @poHTanpHas
MIPOEKTHYIO MalbIX  TPYIIax, | TEXHOJIOTHH, MeTtonpl mpoOIeMHOTO OOYUYEHHS | KOMITBIOTEpHBIC npoekTop, (umamaapt | (YCTHBIA — Ompoc).
JesITeIbHOCTh JIICKYCCHS MPOEKTHBIE (4aCTUYHO-TIOMCKOBBIH, CHMYJISILIAH U T ]I, MAarHuTHO- I'pyrmosast

TEXHOJIOTHH, WCCIIEA0BATEbCKUM, MapKEepHBIi, (mpakTuyeckas
TEXHOJIOTHU MO3HABATEJILHOE npoOieMHOe (nomacrepbl, MPOBEPKa)
COTPYAHHUYECTBA U3JI0XKEHue, JHAJIOTMYEeCcKOoe ¢otoanmapar
npobIeMHOE H3II0KEHHUE, )
3 Xumus Jlexims, muckyccus, | TpaauiMOHHbIE CrnoBecHbIE METOIBI (yctHOe | Bumeo, npesenrammm, | Kommbrotep, @poHTanpHas
paboTa B  MAaJbIX | TEXHOJIOTHH, M3JIO’KCHIC) METOIMIECKIE npoekTop, (umrmuapt | (YCTHBIA — OTpOC).
TPYIIIax, TIPOCKTHBIC Merompl  mpoOieMHOTO  O0yYeHUS | YKa3aHWSA K | (romacTepsl, I'pymmosast
nabopaTopHast TEXHOJIOTHH, (9aCTHYHO-TIONCKOBEIH, J1a0b0paTOPHBEIM ¢otoarmapar, (pakTHYecKast
paborta, TEXHOJIOTHI HCCIIC/IOBATEIHCKHI, TI03HABATENIEHOE | paboTamMm PEaKTHBEL, TIPOBEPKA).
MpaKTHYecKast paboTa | COTPYIHIIECTBA MPOOIIEMHOE H3II0MKEHHE) XAMUYecKas Tocyna, | KomOmHmMpoBaHHAs
Harnsgaele  Metonsl  (MeTon apeoMeTpHl, (TpaxTHYecKast
JIEMOHCTpaIui, METO/T MOTEHIHOMETP TIPOBEPKA)
WIITIOCTPAIHi)

4 Komangnoe Jlexums-6ecena, KommbrotepHbie CroBecHble METOJIBI (Gecena, | Buneo, npesenraimy, | Kommbrotep, ®poHTanbHas
B3aMMOJCHCTBHE B | paboTa B  MAIbIX | TEXHOJOTHH, JTCKYCCHIS) KOMITBIOTEPHBIE npoektop, (umyapt | (YCTHBIA  OMpPOC).
MIPOEKTHOM rpymmax MPOEKTHBIE Mertoasl npobIeMHOr0 OO0y4YeHHS | CHMYJIALMH U T.1. MarHuTHO- I'pynmosas
JesITeIbHOCTH TEXHOJIOTHH, (4aCTHYHO-TIOMCKOBBIH, MapKepHBIi, (mpaKTHYecKast

TEXHOJIOTHI HCCIIC/IOBATEIHCKHIA, (romacTepel, TIPOBEPKA)
COTPY/IHHYECTBA MO3HaBaTEJILHOE npoOiieMHOe ¢ortoarmapar
M3JI0KEHHE, JIMAIOTUYECKOe
npoOIEMHOE H3JI0KEHHUE)
b Muxkpockonus Jlexims, muckyccusi, | TpaauiMOHHbIE CroBecHbIe METOJIbI (yctHOe | Bupmeo, npesenrammm, | Komrmbrotep, ®poHTabHAs
pabota B  MaIbIX | TEXHOJIOTHH, M3JI0KEHHE) METOIMUECKHEe npoektop, (rumyapt | (YCTHBIA  OMpPOC).
TpyTIax, MPOEKTHBIE Mertoael  TIpoOIEMHOTO  OOYHYEeHHS | yKa3aHHS K | rromactepsi, I'pyrmoBas
nabopaTopHast TEXHOJIOTHH, (9aCTHYHO-TIOMCKOBBIH, 71a00paTOPHBIM ¢otoarmapar, (TipaKTHYecKast
pabora, TEXHOJIOTHN WCCIIe/IOBATENLCKHIA, TO3HABATENILHOE | paboTam MHKPOCKOITHI, TIPOBEPKA).
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Ne n/mm Haspanue DopMbI TexHoJiorus Metoasl U mnpueMmbl padoThl ¢ | Bo3moskHbI Texunyeckoe ®opma
pasaena, TeMbl OpraHu3auH OpraHu3anuu yYaLMMucs AMIAKTHYECKUI OCHAILIEHNE 3aHATHS | OTCIEKUBAHUS W
Y4eOHBIX 3aHATHIA 3aHATHIH Marepuai (uxcanuu
Pe3yIbTaToB
TpaKkTHYecKast paboTa | COTpYIHIIECTBA TpOGIIEMHOE H3TIOKEHHE) MuKpoOHonorraeckue | KomOrHmpoBanHas
Harmsanasre  metomsl  (MeToxm METM,  CHUPTOBKH, | (TIpaKTHYecKast
JIEMOHCTpAIHH, METOA MPEMETHBIC U | TIPOBEpKa)
WILTIOCTPAIHi) TIOKPOBHEIE  CTEKJIa,
BHIOCOKYILIPHI,
Kamephl Topsiesa,
00BEKT-MUKPOMETP,
OKYJISIP-MUKPOMETP
b Mukpobuosnorus Juckyccus, TpaauiioHHBIE CroBecHble METO/IBI (yctHOe | Buneo, npesenraimy, | Kommsrotep, DpoHTaNBHASA
JIeKIMsi, paboTa B | TEXHOJIOTHH, M3II0KEHHE) METOIMUECKHE npoekTop, (ummuapt | (YCTHBIA — Ommpoc).
MaJlbIX ~ TpYIIax, | MNPOEKTHbIC Mertoasl  TpoOIeMHOTO  OOY4YEeHHS | yKa3aHWS K | (omacTepsbl, ['pynmoBas
NpaKTHYeCcKast TEXHOJIOTHH, (4aCTHYHO-TIOMCKOBBIH, 71a00paTOPHBIM ¢otoarmapar, (paxTHYecKast
pabora, TEXHOJIOTHHI HCCIIeIOBATENIbCKUH, TI03HABATENbHOE | paboTam PEaKTHBBI, TIPOBEPKa).
nmabopaTopHast COTPYJHHUYECTBA NpOOJIEMHOE H3JI0KECHHE) XUMHYecKas Tocyna, | KomOmHnpoBanHas
pabora Harnsgaele  Metomel  (MeTon MHKPOCKOTIBI, (TpaxTHYecKast
JIEMOHCTpAIHH, METOJ TIATaTeNbHBIE CPefibl, | TPOBEPKA)
WLTIOCTPAIN) ABTOKJIaB, cyxo-
JKapoBOI mkad,
IITIATEIH
JHpuraneckoro,
MHKPOOHOJIOTHYECKHE
NeTH,  CIUPTOBKH,
MHKPOOHOJIOTHYECKHE
KpacHTelN.

/. [IpencraBnenue Kondepentwst [poekTHbIE CnoBecuple  Metonbl  (Oecena, | IlpesenTtarmm Kommbtotep, I'pymmoBas
TIOJTY4EHHBIX TEXHOJIOTHH, JIICKyCCHs); TIPOEKTOP, (ycTHBIH
PpE3yIbTaTOB. TEXHOJIOTHHI Harnsgaele  metomel  (MeTon ¢otoanmapar KOHTPOJIb)

COTPY/IHHYECTBA JIEMOHCTpanuii);

Mertop! TpOGIEMHOTO 00yUeHHUS
(coobaroriee U3N0KEHUE C
3JIEMEHTaMH NPOOJIEMHOCTH,
JMAJIOTHYECKoe MPoOIeMHOe
M3JI0KEHHUE)
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5. Pabouyass nporpaMMa BOCIIMTAHUS

Ieap BoCIMTAHUA — CO3JJaHUE YCIOBUM JJIsl BOCIIUTAHUS TAPMOHUYHO PA3BUTOU M COLMAIBHO
OTBETCTBEHHOM JINYHOCTH HA OCHOBE JIyXOBHO-HPaBCTBEHHBIX LICHHOCTEW HAapo1oB Poccuiickoin
®denepanyy, ICTOPUIECKUX U HALIMOHAIBHO-KYJIBTYPHBIX TPAIULUIN»

3amaun:

BOCIIMTAHUC ITOJIOXKHUTCIIBHBIX MOPAJIbHO-BOJICBBIX Ka4deCTB: OTBETCTBCHHOCTH,
JAUCHUIINIMHUPOBAHHOCTHU, YECTHOCTH, pr,Z[OJHO6I/ISI, CaMOCTOATCIIbHOCTH,

(bOpMI/IpOBaHI/IC ,HO6pO)I(eHaTeJ'II)HOFO OTHOIICHUA K  TOBapuliaM, YBAXHUTCIBHOI'O
OTHOIICHMU: K PE3yJibTaTaM CBOUX I[OCTI/I)KCHI/II;'I N JOCTHIKCHUAM JIPYTUX;

(bOpMI/IpOBaHI/IC AYXOBHO-HPABCTBCHHBIX KAa4C€CTB COIMAJIBHO aKTUBHOM JIMYHOCTHU,
BOCIIUTAaHHUEC prI[OJIIO6I/ISI, WHUIMUATUBHOCTU U HAaCTOMYHBOCTH B MMpeoa0JICHUN pr,HHOCTGﬁ;

(bopMHPOBaHMSI SKOJIOIMUYECKOr0 MBIIIJICHHS, & TAK)KE YCTAHOBKU Ha OEpEKHOE OTHOLIEHHE
K IIPUPOJHBIM pecypcaM M TOTOBHOCTM K AaKTUBHOW JEATENBHOCTH II0 COXPaHEHUIO
OKpYXaloUleil cpessl;

BocnuraresabHasi paboTa BKIKOYaeT:
Opranuzanus M HPOBEIEHUE KYJIBTYPHO-MAaCCOBBIX MEPOIPUATHH, KOJUIEKTUBHBIN
IPOCMOTP ¥ aHATIU3 BUIECO(PUIBEMOB.

TpynoBoe BocnuTaHue. YdacTue oOydyaroIUXCs B MOICPKaHUHM TOPSIKA B MOMEIICHUSIX
nabopaTopuu.

HpaBCTBCHHOC BOCHHUTaHUE. YUacTue B 6CCGI[aX.

Kanenmapuslii mian BocnuTarenbHoi padoTsl B [Tpunoxkenun 2

6. Ciucok tuTepaTypsl

Cnucok MCIO/Ib30BAHHOI JTUTEPATYPBI: (71 Tlearora)
1.

Annpy3 k., bpumOnexymO I1., xuxen3 T., Jlucc II. BBeneHue B XuMHIO OKpYyKaromien
cpensl. —M.: Mup, 1999. -271 c.

bermosa T. I'. MccnenoBarenbckass U MPOEKTHAs AEATEIBHOCTh YYalIUXCs B COBPEMEHHOM
oOpaszoBanuu // M3Bectus Poccuiickoro rocy1apcTBEHHOTO MEAaroruueckoro yHUBEpCUTETa
uM. A.U. I'epuena, 2008. — Bermyck Ne 76-2. — C. 30 — 35.

bykaros B.M., EpmoBa A.Il. HeckyuHble ypoKku: 0OCTOSATENBHOE U3TI0KEHUE COLIMO/UTPOBBIX
TexHoJoruil ooyuenus. [locobue nns yunrtenei puanku, MareMaTHKH, reorpaduu, 6MOI0TUU
u xumud. — CI10.:[lIxonpHas nmura, 2013. — 240 c.

I'pomea JI. I1. PactBopsl. Pacuer cocraBoB. Pa3baBienue, cMmelieHne, KOHIICHTPUPOBAHUE
pacTBopoB. Pacuer cocTtaBa M XapakTEpUCTUK TBEPABIX MaTepuanoB: Meroanuyeckoe nocodve
— HoBropojckuii rocynapcTBeHHbIl yHUBEpCcUTET, 2006.

Konnesas, . . Mukpobuonorus: KynbTuBHpOBaHHE U pocT Oakrepuil. IlpakTnueckoe
PYKOBOJICTBO I CTya. Ouonorud. creil. By3oB / M. U. Konnesas; M-Bo oOpa3oBanus Pb,
I'omenbckuii roc. yH-T uM. @. Ckopunsbl. — Uepuuros: Jlecna [lomurpad, 2017. — 44 c.
Kysneno U. H. Hayunoe uccienoBanue: METoAMKa MpoBeAeHHUS M odopmieHne. — M.:
N3 paTenscko-Toprosas kopnopanus «Jlamkos u Ky», 2004.

Cocnuna E. B., Kopamuc E. A., Hukonaesa JI. A. JJaboparopHast mocy/ia, BCHOMOTaTelbHbIE
MIPUHAJIKHOCTH M OCHOBHBIE JJA0OPAaTOpHBIE YCTaHOBKH: yueOHoe mocodue / Cocauna E. B.,
Kopanmuc E. A., Hukonaesa JI.A.; ®I'bOY BO UI'MVY MunsapaBa Poccun. - Hpkyrck:
NIMy, 2020. - 58 c.
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FOmkoB A.H. YueOHble TpOEKTHI HAa MaTepHalie E€CTECTBEHHOHAYYHBIX JUCUUIUIMH. U3
Meroandeckoro ombita mporpammbl «llkombras Jlura POCHAHOy. — CII6.: IlkonpHas
nura, 2015. — 106 c.

CnHcoK peKoMeHIyeMoii TuTepaTypsbl: (71 00yJaronuxcs U pOAUTEINCH)

. Kyznenop M. H. HayuHoe uccnemoBanue: mMeToauka mpoBeneHus U odpopmiieHne. — M.:

N3 naTenbcko-Toprosas koprnopauus «Jlamkos u Ky», 2004.

. Jleencon U.A. 3anumarenbHast XUMUsl 1J1 IE€TEH U B3pOCbIX. — «ABaHTa+», 2010.

JleontoBuu A. B., Kamaumxumna O. M., O0yxoB A. C. Tpenunr «CaMoOCTOSTEIHHBIC

MCCJIEI0BAHMS MKOJIBHUKOBY». — M., 2003.

Masyp O. Y. Y 1uBUTEIbHBIM MUKPOCKOI: HWJUTFOCTPUPOBAHHBIN ITyTEBOAUTEND //M.: DKCMO.

—2015.

VYpanoBa, B. B. Xumuueckass mocyqa u o0OpyJOBaHHWE B TEXHHUKE HMHCTPYMEHTAIHHOTO

aHanu3a : ydeOHO-meTonuueckoe mocodbue / B. B. VYpanoma, P. P. Ucsakaea, M. B.

MasxuTtoBa. — Actpaxanb : ATMYVY, 2021. — 210 c. — ISBN 978-5-4424-0600-9. — Tekcr
9JeKTpOoHHBIM //  JlaHb : 2JeKkTpoHHO-OMOnMoreyHas cucrema. —  URL:

https://e.lanbook.com/book/197924 (nara obpamenus: 26.03.2024). — Pexxum gocryma: st

aBTOPU3. MOJIb30BATENCH.
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Ipunoxenus
Ipuioxkenne 1

Kanennapublii yueOHblii rpadpuk
[Tenaror: I'masynosa E./I.
KonuyecTBO yueOHBIX HEeenb: 36
Pexxum nipoBeneHyst 3aHATHI: 2 pa3a B HEJEIIO 110 2 aKaJeMUYECKHX Yaca

[IpazqHUYHBIE U BBIXO/IHBIE JHU (COTJIACHO TOCYAApPCTBEHHOMY KaJIeHIapIo)

KaHuKyIapHBINA IEPUOA:

Bo BpCMs KAHUKYJI 3aHATHA B 06’beI[I/IH€HI/I$IX IMPOBOJATCA B COOTBCTCTBHHU C
y‘Ie6HHM IIJIAaHOM, AOIIYCKAC€TCA N3MCHCHHUEC paClIMCaHMI.
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No Mecsn, | Yucno | Bpemst ®opwma 3ansatust | Kon-Bo | Tema 3ansaTust Mecto dopma KOHTPOJIsS
n/m IIPOBEJICHUS 4acoB IIPOBEICHUS
3aHATHUS

1. becena, 2 Yemy MBI XOTUM buokBaHTyMm, KomOunupoBanunas
JTUCKYCCHS, Hay4YHThCS Ha kab. 120 (YCTHBI# O1pocC)
IIpaKTHYECKast buokBantyme?
paborta

2. Jlexuwus, 2 [Ipoekt u uccienoBanue | buokBaHTym, ®poHTaNIbHASA
TUCKYCCHS, KaK MyTH CO3JIaHus kab. 120 (ycTHBIH ompoc)
paboTta B MaJIbIX HOBOTO.
rpynmnax

3. Jlexnus, 2 Bunbl npoekToB 1 ux buokBaHTyM, ®poHTaNBHAA
TUCKYCCHS, 0COOEHHOCTH. kab. 120 (ycTHBIH ompoc)
paboTta B MaJIbIX JKu3HeHHBIN HUKIT
rpymnmnax IIPOEKTa, €ro OCHOBHBIE

STalbl.

4. Jlexuus, 2 Oranel Hay4yHO- buokBaHTyM, ®poHTanbHad
JTUCKYCCHS, HCCIIEI0BATENbCKOM kab. 120 (YCTHBII O11pOC)
paboTa B MaJbIX paloThI.
rpymnmax

5. Jlexuus, 2 Crpykrypa buokBaHTyM, ®poHTanpHas
JUCKYCCHSI, HCCIIEI0BATEIbCKON kab. 120 (ycTHBIi ompoc)
paboTa B MaJIbIX pabotel. CTpyKTypa
rpymnmnax IIPE3EHTALNH.

6. Pabora B Manbix | 2 [Touck nnpopmauu B buokBaHTyM, I'pynmnosas
rpymnmax JJIEKTPOHHBIX kab. 120 (mpakTHueckas

O6uOIMoTEKAX. IPOBEpKa)

7. Pabora B ManbIx | 2 Pabora ¢ buokBaHTyMm, I'pynnosas
rpymnmax WCIIOIb30BAHUEM kab. 120 (mpakTHUyeckas

00JIaYHBIX TEXHOJOTHI. IpOBEpKa)

8. Pa6ora B Mmanbix | 2 Opranu3zalroHHO- bruokBaHTyM, I'pynmnoBas
rpymnmax JesITeIbHOCTHAs Urpa Ha | ka0. 120 (mpakTHueckas

CIIOCOOHOCTH MIPOBEPKA)
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No Mecsn, | Yucno | Bpemst ®opwma 3ansatust | Kon-Bo | Tema 3ansaTust Mecto dopma KOHTPOJIsS
n/m MIPOBEACHUS 4acoB MIPOBEICHUS
3aHATHUS
aHAJM3UPOBAThH
CUTYALUIO

0. Pabora B mainbIx | 2 OpranuzalroHHO- buokBaHTyMm, I'pynnosas

rpymnmnax NesTelbHOCTHAs urpa Ha | ka0. 120 (mpaxkTHueckas
CIOCOOHOCTH K IpOBEpKa)
OBICTPOMY ITOMCKY U
CTPYKTYPHUPOBAHUIO
nHpopmauu

10. Pabora B mainbIx | 2 OpranuzalvoHHO- buokBanTyMm, ['pynnosas

rpymnmnax NesITeIbHOCTHAs Urpa Ha | ka0. 120 (mpaxkTHueckas
CIOCOOHOCTH K IpOBEpKa)
IIOCTAaHOBKE U
YAEPKAHUIO LENEN U
3ajJa4, K pe/ICTaBICHUI0
MOJTyYeHHBIX
pe3yJIbTATOB.

11. [IpaxTnueckas 2 3HaKOMCTBO C buokBaHTyM, I'pynmnosas
pabota, paboTa B nabopatopueit. Texuuka | kab. 120 (mpaxTHueckas
MaJIbIX TpyIax 0€30MaCHOCTH TIpH TIpOBEpKa)

paboTe B XUMUYECKOMH
JabopaTopui.

12. Huckyccus, 2 Keiic «Onpenenurens buokBaHTyMm, I'pynnosas
pabota B MaibIX XUMUYECKOHN TIOCYIBD) kab. 120 (mpakTHueckas
rpymnmnax IpOBEpPKa)

13. JIaGoparopHas 2 «TexHuka buokBaHTyMm, KombOunupoBanuas
pabora, paboTa B MATIETUPOBAHUS. kab. 120 (mpakTHUyecKas
MaJIbIX Tpynmnax IPOBEPKA)

14. Jlexuwms, pabora | 2 XHWMHYECKHUE U bruokBaHTyM, ®poHTanpHas
B MaJIbIX (u3nueckue cBOCTBa kab. 120 (ycTHBII o11poc)

rpynmax

BemiecTB. [IpocTeie
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No Mecsn, | Yucno | Bpemst ®opwma 3ansatust | Kon-Bo | Tema 3ansaTust Mecto dopma KOHTPOJIsS
n/m MIPOBEACHUS 4acoB MIPOBEICHUS
3aHATUA
CJIO’KHBIC BEIIECTBA.

15. Jlexuwms, pabora | 2 OCHOBHBIE TPYTIIBI buokBaHTyM, ®dpoHTanbHAS
B MaJIbIX XUMHUYECKUX BEIIECTB. kab. 120 (ycTHBII O11pocC)
rpymnmnax Bonopoansliii mokaszaresns

pH.

16. Jlexuwms, pabora | 2 [TonsTue o xumuuyeckux | buoksaHTyM, ®poHTansHas
B MaJIbIX peaKuusIX U UX TUIAX. ka0. 120 (ycTHBII O11poC)
rpynmnax

17. [IpaxTueckas 2 «Co3nanue mojenen buokBaHTyM, I'pynmnosas
pabora, pabora B MOJIEKYJT U3 MIACTHINHAY | Kab. 120 (mpakTHyecKas
MaJIBIX TPyIIax MIPOBEPKA)

18. Huckyccus, 2 Keiic «Taiinas Ku3Hb buokBanTyMm, ['pynnosas
paboTta B MaJbIX MOJIEKYID» kab. 120 (mpakTHyecKas
rpynmnax IIPOBEPKA)

19. IIpaxTrueckas 2 Keiic «Taiinas KU3Hb buokBaHTyM, I'pynmnosas
pabora, pabora B MOJICKYID) ka0. 120 (mpaxkTuyeckas
MaJbIX Tpymnmnax IpOBEpKa)

20. [IpakTuueckas 2 «[Ipu3Haku xumudeckux | buokBaHTym, I'pynnosas
pabota, paboTa B peaxkuuiny kab. 120 (mpaxTHueckas
MaJIBIX TPyIIax MIPOBEPKA)

21. [IpakTruyeckas 2 «KauecTBeHHble peakuu | buokBaHTyM, I'pynnoBas
pabora, pabora B Ha HEKOTOPbIE kab. 120 (mpaxkTuyeckas
MaJIbIX Tpymmax COEMHEHUS» IpOBEpPKa)

22, [IpakTuueckas 2 «Cnoco0bl 3MepeHus buokBanTymMm, ['pynnosas
paborta, paboTa B pH pacTtBOpOB» kab. 120 (mpakTuyeckas
MaJIBIX TPyITax MTPOBEPKA)

23. Huckyccns, 2 Keiic «IIpuponnas | buokBanTym™m, I'pynnosas
paboTta B MajbIx WHJUKaTOpHas Oymara» kab. 120 (mpakTHUyeckas
rpynmnax IpOBEpKa)

24, [IpaxkTnueckas 2 Keiic «[IpuponHas | buokBaHTyMm, Kom6unmnpoBannas
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No Mecsn, | Yucno | Bpemst ®opwma 3ansatust | Kon-Bo | Tema 3ansaTust Mecto dopma KOHTPOJIsS
n/m IIPOBEJICHUS 4acoB IIPOBEICHUS
3aHATUA
pabota, paboTa B WHIUKAaTOpHAs Oymaray kab. 120 (mpaxkTuyeckas
MaJIbIX rpynmnax IPOBEPKa)
25. Jlekuus, pabora | 2 PactBopsl, ux | buokBanrtym, ®poHTaNIbHAA
B MaJIbIX KOHIICHTpalluu, crocoOsl | kabd. 120 (YCTHBIH O1pocC)
rpymmax BBIPKCHUS u
oTpeieNeHUs
26. Jlekums, pabora | 2 VYerpoiictBO ¥ npuHUMN | bOKBaHTYyM, ®poHTaNBHAA
B MaJIbIX nercTBus apeomeTrpa | | kab. 120 (ycTHBIH ompoc)
rpynmax MIOTEHIIMOMETPA.
27. IIpaktrueckas 2 «lIpurorosnenue buoxkBaHnTyM, I'pynnosas
pabora, pabora B pPacTBOPOB COJIEI», ka0. 120 (mpaxkTuyeckas
MaJIbIX rpymnmnax MIPOBEPKaA)
28. [TpakTrueckas 2 «[loctpoenne  rpacduka | buokBanTym™m, I'pynnosas
paborta, paboTa B 3aBUCHUMOCTH IUIOTHOCTH | Kab. 120 (mpakTHyeckas
MaJbIX Tpymnmnax pacTBopa oT IpOBEpKa)
KOHLEHTpALUU
BEIIECTBAY,
29. [IpakTuueckas 2 «Onpenenenue buokBaHTyMm, I'pynnoBas
paborta, paboTa B KOHIIEHTpalluu pacTBopa | kabd. 120 (mpakTUueckas
MaJIbIX TpyIax npu MTOMOUIH IIPOBEPKa)
apeoMeTpay,
30. [TpakTryeckas 2 «Omnpenenenue broxBaHTyM, ['pynmoBas
paborta, paboTa B KOHIIEHTpalluu pacTBopa | kabd. 120 (mpakTuyeckas
MaJIbIX TpyIax npu MTOMOUIH MPOBEpKa)
MTOTEHIIUOMETPAY.
31. Jlekuwms, pabora | 2 Pasnenenne oqnopoansix | bruokBaHTyM, ®poHTanpHas
B MaJIbIX Y HEOJTHOPOJHBIX cMecei | kab. 120 (ycTHBII o11poc)
rpymmax
32. IIpaxTrueckas 2 «BrpIpamuBanue buokBaHTyM, I'pynmnosas
pabora, paboTa B MOHOKpHUCTa/u1a MeaHoro | kab. 120 (mpakTuyecKas
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No Mecsn, | Yucno | Bpemst ®opwma 3ansatust | Kon-Bo | Tema 3ansaTust Mecto dopma KOHTPOJIsS
n/m MIPOBEACHUS 4acoB MIPOBEICHUS
3aHATHUS
MaJIbIX Tpynmnax KyIopocay IPOBEpPKa)

33. [IpakTrueckas 2 «bymaxknas buokBaHTyM, ['pynmoBas
pabora, paboTa B xpomatorpadus kab. 120 (mpakTHyeckas
MaJIbIX Tpynmnax PacTUTENIbHBIX IIpOBEpKa)

MTUTMEHTOB.

34. [TpakTrueckas 2 «[lonyyenne  3¢upHbIX | BuokBaHTYyM, I'pynnosas
pabora, pabora B Macem» ka0. 120 (mpaxkTuyeckas
MaJIbIX Tpynnax IpOBEpPKa)

35. Huckyccus, 2 Keiic «BommeOusbiii | buokBanTyMm, KombOunupoBanHas
paboTta B MaJlbIX cBeTtohop» kab. 120 (mpakTHyecKas
rpynnax IIPOBEPKA)

36. [IpaxTnueckas 2 Keiic «BommeOusbiii | buokBanTyMm, KombOunupoBanHas
pabora, pabora B cBeTtohop» kab. 120 (mpakTHyecKas
MaJIBIX TPyIIax MIPOBEPKA)

37. Jlexnus-0Oecena 2 Komannma n xomangaoe buokBaHTyM, ®poHTanpHas

B3alMOJICHICTBHE ka0. 120 (yCTHBI O1pOC)

38. Pabora B manbIx | 2 OpranuzannoHHO- buoksaHTyMm, I'pynmnosas

rpymnmax JesITeNIbHOCTHBIE UTPBI Ha | Kab. 120 (mpakTHueckas
KOMaHJ1000pa3oBaHHe IPOBEPKA)

39. Pabora B mainbix | 2 OpraHu3annoHHO- broxBaHTyM, ['pynmoBas

rpymnmnax NesITeIbHOCTHBIE UTPhI Ha | kal. 120 (mpaxTHueckas
KOMaH/1000pa3oBaHue MIPOBEPKA)

40. Paborta B maiubIx | 2 OpranuzannoHHO- buokBaHTyMm, I'pynmnoBas

rpymnmax NesITeTbHOCTHBIE UTPBI Ha | Kab. 120 (mpakTHUyeckas
KOMaHJ1000pa3oBaHHe IpOBEpPKa)

41. Jlekuwms, pabora | 2 MUKpPOCKOII 1 METOABI bruokBaHTyM, ®poHTanpHas
B MaJIbIX MHKPOCKOIIMYECKHUX kab. 120 (ycTHBII o11poc)
rpynmax HCCIIEOBAHMI

42. JIaGoparopHas 2 «Y cTpOHCTBO buokBaHTyMm, KomOunupoBanHas
pabora, paboTa B MHUKpOCKOMa,  mpaBuia | kab. 120 (mpakTHyeckas
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No Mecsn, | Yucno | Bpemst ®opwma 3ansatust | Kon-Bo | Tema 3ansaTust Mecto dopma KOHTPOJIsS
n/m MIPOBEACHUS 4acoB MIPOBEICHUS
3aHATHUS
MaJlbIX rpynnax paboTHI ¢ HUMY. IIPOBEPKA)
43. JlaGopaTopHas 2 «Y CTpOICTBO buokBaHTyM, KomOunupoBanHas
pabora, paboTa B MHUKPOCKOIIA, npaBwia | kab. 120 (mpaxkTuyeckas
MaJIbIX Ipynnax paboThI C HUMY. IIPOBEpPKa)
44, Jlekums, pabora | 2 Bunsl Mukponpenaparos. | buoksanTtywm, @®poHTanbHAA
B MaJIbIX TexHuka nmpuroroBicHus | kabd. 120 (ycTHBIH ompoc)
rpymnmax BPEMEHHBIX
MHUKPOIIPENapaToB.
45. JlaGoparopHas 2 «[Ipurorosnenue buokBanTyMm, KombOunupoBanHas
pabora, pabora B BPEMEHHBIX kab. 120 (mpakTHyecKas
MaJIbIX TpyIIax MHUKPOITPENapaToB MIpOBEpKa)
(BuCsUas Karis,
JIaBJICHas KaIlis, Ma3oK)»
46. JlaGoparopHas 2 «OkpammBaHue buokBaHTyMm, KomOunupoBanHas
pabota, paboTa B BPEMEHHBIX kab. 120 (mpaxTHueckas
MaJIBIX TpynmIax MHUKPOIPENIapaTOB) IPOBEpPKa)
47. JIaGoparopHas 2 «IIpurorosnenune buoksaHTyMm, KomOunupoBanHas
pabora, pabora B Mpenaparos, kab. 120 (mpaxkTuyeckas
MaJIbIX Tpymnmnax 3aKJIFOYEHHBIX B IpOBEpKa)
TITUTCPUHY
48. Huckyccns, 2 Keiic «XpomocoMms! | buokBaHnTymMm, I'pynmnosas
pabota B MaibIx CBOMMU TIJIa3aMu». kab. 120 (mpakTHyeckas
rpymnmnax IpOBEpKa)
49. [IpaxTrueckas 2 Keiic «XpomocoMmsl | buokBaHTyM, Komb6unupoBanHas
paborta, paboTa B CBOHUMH TJIa3aMU». kab. 120 (mpakTuyeckas
MaJIBIX TPyIIax MTPOBEPKA)
50. JIaGoparopHas 2 «3mepenne  pasmepoB | buokBaHTyM, KomOunupoBanHas
paborta, paboTa B KJIETOK kab. 120 (mpakTHyeckas
MaJIbIX Tpynmnax IpOBEpKa)
ol. JlaGoparopHas 2 «Onpenenenue buokBaHnTyMm, KombunupoBanHas
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No Mecsn, | Yucno | Bpemst ®opwma 3ansatust | Kon-Bo | Tema 3ansaTust Mecto dopma KOHTPOJIsS
n/m MIPOBEACHUS 4acoB MIPOBEICHUS
3aHATUA
pabota, paboTa B KOJMYeCTBa KIJIETOK B | kKa0. 120 (mpaxkTuyeckas
MaJIbIX rpynmnax eauHuIe 00bEMaY IPOBEPKa)
52. JIaGoparopHas 2 «®POTO- U BUJIEOChEMKA buokBaHTyMm, KomOunupoBannas
pabora, pabora B MHUKPOCKOITHYECKHUX kab. 120 (mpakTHuyeckas
MaJIBIX TPyIIax 00BEKTOBY. MIPOBEPKA)
53. Jlexuusi, pabota | 2 3HaKOMCTBO ¢ | buokBantym, ®poHTanpHas
B MaJIbIX MUKPOOHOIIOTHYECKOM ka0. 120 (ycTHBII O11poC)
rpynmnax naboparopueit
o4, [IpaxTueckas 2 Meroas! cTeprin3anuu buokBaHTyM, I'pynnosas
pabora, pabora B MOCYZbI ¥ JKUJKOCTEH. kab. 120 (mpakTHyecKas
MaJIbIX TpyIIax Benenue xxypHana MIpOBEpKa)
CTepUIIN3alUU.
55. Jlexums, pabora | 2 MukpoopranusmMbl 1 uX | buokBanTym, ®dpoHTaTpHAS
B MaJIbIX KJIacCU(pUKAIIHS. ka0. 120 (YCTHBII O1IpOC)
rpymmnax CnopooGpa3oBaHue y
OaKkTepui.
56. JIaGoparopHas 2 «3HAKOMCTBO C buoksaHTyMm, KomOunupoBanHas
pabora, pabora B AYKapUOTHBIMU U kab. 120 (mpaxkTuyeckas
MaJbIX Tpymnmnax MIPOKAPUOTHBIMU IpOBEpKa)
MHUKPOOPTraHU3MaMHt
57, JIaGoparopHas 2 «OKpammnBaHue cnop | buoksanrtym, KomOunupoBanHas
pabora, pabora B OakTepuii» ka0. 120 (mpaxTuyeckas
MaJIbIX TpyInax IpOBEpKa)
58. Juckycceus, 2 Ketic «HccrnenoBanue | bBuokBanTym, ['pynmoBast
pabota B MaibIX (bopmbI KJIeToK | kab. 120 (mpakTHueckas
rpynmnax OaxkTepuii». IPOBEpKa)
59. [IpakTnueckas 2 Keiic «HccnenoBanue | buoksantym, KomOunupoBanHas
pabora, pabora B hopmbI KJIeTOK | kKab. 120 (mpakTuyeckas
MaJbIX Tpymnmax OaKkTepHi». IpOBEpKa)
60. Juckycens, 2 Ketic «Omnpenenenne | buokBaHTym, I'pynmoBast
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No Mecsn, | Yucno | Bpemst ®opwma 3ansatust | Kon-Bo | Tema 3ansaTust Mecto dopma KOHTPOJIsS
n/m MIPOBEACHUS 4acoB MIPOBEICHUS
3aHATHUS
pabota B MaibIx rpaMM-TIpUHAJUIC)KHOCTH | Ka0. 120 (mpaxkTuyeckas
rpynmnax OaKTEepHATIBHBIX KIECTOK» IIPOBEpKa)
61. [IpakTuueckas 2 Keiic «Onpenenenue | buokBantym, KomOunupoBannas
pabora, pabora B rpaMM-TIpUHAISKHOCTH | Kab. 120 (mpakTuyeckas
MaJIbIX Ipynnax OaKTepUaIbHBIX KIETOK» IIPOBEPKA)
62. Jlexums, pabora | 2 [TorpebHOCTH buokBantywm, dpoHTaTpHAS
B MaJIbIX MHKpPOOPTraHU3MOB B ka0. 120 (ycTHBII O11poC)
rpymnmnax MUTATEIbHBIX BEIECTBAX
Y KUCIIOpOJIE.
ITuTarenbHble Cpebl.
63. Jlekums, pabora | 2 Metogukn  mepecaaku | buokBaHTyM, ®poHTanbHas
B MaJIbIX MHKPOOPTaHU3MOB Ha | ka0. 120 (ycTHBIH ompoc)
rpymnmax MUTATEIbHbIC Cpepl.
KynbtuBupoBanue
MHUKPOOPTaHU3MOB.
64. JlaGoparopHas 2 «[Ipurorosnenue buokBaHTyMm, KomOunupoBanHas
paborta, paboTa B TJIOTHOM, MONMYKUJKOM 1 | kKab. 120 (mpakTUueckas
MaJIbIX TpyIax KHUJIKOH cpent st TIpOBEpKa)
MHUKPOOPIaHU3MOBY
65. JIaGoparopHas 2 «IToces broxBaHTyM, KomOunupoBanHas
pabota, paboTa B MHUKpPOOPIaHHW3MOB Ha kab. 120 (mpaxTHueckas
MaJIbIX TpyIax TUTOTHYIO CpeTy pa3HbIMU TIpOBEpKa)
croco0amm»
66. JlaGoparopHas 2 «IToces broxBaHTyM, KomOnHupoBanHas
pabora, paboTa B MHUKPOOPTraHU3MOB Ha | ka0. 120 (mpakTHueckas
MaJIBIX TpynmIax TIOITYXKHUJIKYIO CPEIY» IPOBEpPKa)
67. JIaGoparopHas 2 «IlepeceB u BplaeneHue | buokBaHTyM, KomOunupoBanHas
pabora, paboTa B YHCTBIX KynbTyp | kKab. 120 (mpakTHUyeckas
MaJIbIX Tpynmnax MHUKPOOPTI'aHU3MOBY IpOBEpKa)
68. JlaGoparopHas 2 «Mopdonorust kosoHuii | bBuokBaHTyMm, KomOnHupoBanHas
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No Mecsn, | Yucno | Bpemst ®opwma 3ansatust | Kon-Bo | Tema 3ansaTust Mecto dopma KOHTPOJIsS
n/m MIPOBEACHUS 4acoB MIPOBEICHUS
3aHATUA

pabota, paboTa B MHUKPOOPTaHHU3MOBY kab. 120 (mpaxkTuyeckas
MaJIbIX rpynmnax IPOBEPKa)

69. JIaGoparopHas 2 «Mopdomnorust KonoHuii | bBuokBaHTyMm, KomOunupoBannas
pabora, pabora B MUKPOOPTaHHU3MOB) kab. 120 (mpakTHuyeckas
MaJIBIX TPyIIax MIPOBEPKA)

70. JlaGopaTopHas 2 «KynbpTypanbnbie buokBantywm, KomOunupoBanHas
pabora, pabora B CBOMCTBA ka0. 120 (mpaxkTuyeckas
MaJIbIX rpymnmnax MHUKPOOPTaHU3MOB) MIPOBEPKaA)

71. JlaGoparopHas 2 «KynbrypanbHbie buokBaHTyM, KombOunupoBanHas
pabora, pabora B CBOICTBa kab. 120 (mpakTHyecKas
MaJIbIX TpyIIax MHUKPOOPTaHU3MOB) IpOBEpPKa)

72. Kondepenuus 2 ITonBenenue UTOTOB | bHOKBaHTYM, I'pynnoBas (ycTHBIM

W3y4Y€HUs IPOrpaMMbl kab. 120 KOHTPOJIb)

Uroro: 144
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KasengapHbiii IJ1aH BOCIIUTATEILHON padoThI

IIpunoxenne 2

No

e HasBanue coObiTHsI, MeponipusaTus (CpoKu dopma nposeaeHus

1.  |lensn 3Hanuit 1 ceHTs0pH becena

2.  |denn ropoma-reposs MypmaHCKa 4 OKTAOPS [IpocmoTp BuneodhuIbMa

. becena, mpocmoT
3.  [BceMupHbIii IeHb HAyKH 10 HOsOpst A8, TP p
(buapMa
4. |[lenb MenBens 13 nexabps [TpocMmoTp BuACODUIBEMA
€Hb 3aI0BEIHUKOB M HAIIMOHAJIbHBIX
5. /L A 1 11 sHBaps Bukropruna
MapKoB

6. |[[leHb pocCHICKOI HAayKH 8 deBpas Bcrpeya ¢ yyeHbIM

7.  |[Bcepoccuiickas nepenuch BOpoObEB (3 Hepens Gerpaiis DKCKYypCHUst
[Tocnenusis cyobora

8.  |lens Ouoiora A Y BcTpeda ¢ yaeHBIM
anpens

0. Cap Ilamaru Maii 'YyacTue B aKIIuHu
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Hpunaoxenne 3
Keiic «Onpeaenuresib XUMHYECKOI MOCYIbD»

[lepBoe, 4uTO 3aMe4arOT MPUIICAINIME B XMMUYECKYIO JabOpaTOpHio — pa3sHooOpas3ue
xumuueckord mnocynbl. CrexnsiHHas U ¢dapdopoBasi, HHU3Kas U BBICOKAs, C KpBILIKAMH U
HOCHKaMH, C TpaaIyupoBKoil u 6e3. HecBemyrieMmy 4eaoBeKy OueHb TPYTHO Pa3o0paThbCsi B 3TOM
MHOroo0Opa3uu. A Bedb Yy KaXJOro mnpeaMeTa ecTh Ha3BaHMe W mpeaHazHadenue! UM s
YCIENHOW paboThl B 1a00paTOpuu MPOCTO HEOOXOAUMO 3HATh, KAK YTO HA3BIBACTCS U JIJISl YETO
HCTIOJIb3yeTCs!

3aganue (o01uee aist pedsit 10-13 u 14-17 jer):

1. TTonb3ysicb UICTOYHUKAMU B ceTU VIHTEpHET, COCTaBUTh CIIMCOK HanboJiee pacpoCTPaHEHHBIX
IPEIMETOB XUMHUECKOH 1a00paTOpHOM MOCYIbI.

2. Jlng Kaxaoro TUMa TIOCYIbl OIPENEIUTh XapaKTEpHbIE OCOOEHHOCTHM BHELIHOCTH,
OTJIMYAIOIINE €0 OT APYTHUX.

3. YCcTaHOBUTS, AJIsl YETO UCIOJIB3YETCS KX bl U3 MPEeaMETOB J1a00paTOPHOM MOCY/IbI.

3aganue naa peosar 10-13 jaer:
4. CocraBuTh ariac JabOpaTOPHON MOCY/bI: HAPHCOBATh KAXKIBIA W3 MPEIMETOB U IMOJIUCATH
€ro Ha3HAYCHHE.

3aganue naa peosar 14-17 jaer:
4. I103HaKOMUTBCS C IPUHIMIIOM PAaOOThI OHMOJIOTUYECKIX OIPEICTUTEINCH.
5. CocTaBUTh OIPENEIUTEND JIAOOPATOPHON MOCYABI.
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Keiic «TaiiHasi 5)KU3Hb MOJIEKYJI»

THUIbl XUMUYECKUX PEAKLIHI — OAHO U3 LUEHTPaJIbHbIX NOHATUNA XxuMuH. K coxaienuto,
MOJIEKYJIbI CIIMIIKOM Mallbl, U HET BO3MOXHOCTU CHSTH JIOKYMEHTAJIbHBIA (DUIIBM, KOTOPBIN ObI
HATJISITHO JIEMOHCTPUPOBAT OCOOCHHOCTH, XapakTEpHBIC I KaXKIOr0 M3 YETBIPEX THUIIOB
peakiuii. OgHaKO MBI MOXKEM MNPUOETHYTH K CpPEACTBAM HCKYCCTBA Ui DPELICHUS TaHHOU
3a/1a4ul.

3ananue (o0mee nis pedst 10-13 u 14-17 jer).

1. IMonp3ysich nH(MOpMaLIUEl Ha HAYYHO-TIOMYJISIPHBIX CAlTaX, BBISICHATE, B YéM COCTOHT CYTh
YEThIPEX OCHOBHBIX THUIIOB XUMHUYECKUX PEAKIIUM.

2. CxeMaTU4HO M300pa3uTe CYyTh XUMUUYECKUX PEAKIIUN COCTUHEHIS, PA3JI0KEHUS, 3aMEIICHUS U
obmeHa.

3. Ilpuaymaiite 3a0aBHBIE KOPOTKHE WCTOPUM W3 JKU3HH MOJEKYJ, HWIUTIOCTPUPYIOIIHE
MIPOUCXOASAIIEE PU XUMUYECKUX PEAKLIUAX.

3ananue nis peosar 10-13 jer:

4. HapucyiiTe KOMUKCBI [10 TPUIYMAHHBIM UCTOPHUSM.

3ananue nas pedst 14-17 aer:

4. ITo3HaKOMBTECH C IPUHIUIIOM IUIACTUIMHOBON MYJIbTUILIMKALUN.
5. CHUMHTE MYITBTUTUIMKAIMOHHBINA (PMIIBM IO IPUAYMAHHOMY CIICHAPHIO.
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Keiic «IIpuponnasi HHIMKAaTOPHAs Oymara»

WNunnkatopHass Oymara — HEOOBIUHBIM XUMHUYECKUU peakTHB. OH HCHONB3YETCS s
onpezeneHus: kucioTHoctd (pH — BogoponHoro mokasaresns) 000 xunkoctu. B Hacrosiee
BpeMsi 3TO Hamboyiee OBICTPBIA M JCHIEBBIM CMOCO0 OIpeneicHusl KUCIOTHOCTH Kak B
71a00PaTOPHBIX YCIOBUSX, TAK U B JOMAIIHUX YCIOBUSIX.

[Mpuanmn paboTel HMHAUKATOPHOW Oymarn mpocT. OTo QuiubTpoBambHas Oymara,
IpONuUTaHHas CHEelHalbHBIMU peakTuBamMu. OHa 005a7aeT yYHUKaJIbHBIM CBOWCTBOM — B
KHMCIIOTHOM M INEJIOYHOM Cpele MEHSeT CBOM LBeT. B HacTosuiee BpeMs dalle BCEro
UCIIOJIb3YIOTCSl YHUBEPCAJIbHBIE HMHAUKATOPHI ¢ IIUPOKHUM CIEKTPOM M3MEpPsieMbIX 3HaueHui pH,
SBJISIFOIIUECS. CMEChIO Pa3HBIX HCKYCCTBEHHBIX HWHAUKATOPOB. OAHUM W3 TEPBBIX KE
UHAUKATOPOB OBLI JIAKMYyC, JJisi TPUTOTOBJICHUS KOTOPOTO UCHOJB30BAIM JIMIIAHHUKU.
[IpupoaHBIMU COCIUHEHUSMH, HMEIOIIMMH CBOMCTBA KHUCJIOTHO-OCHOBHBIX HWHAMKATOPOB,
ABJISIFOTCSL @HTOL[MAHBI.

3ananue (o0mee nus pedst 10-13 u 14-17 jer).

1. Tlonb3ysich MCTOYHHKAMH B CEeTH MHTEpHET, BBUICHUTE, KAKHE COCAMHEHHS Ha3bIBAIOTCS
aHTolraHaMM U 1€ OHU BCTPCUAIOTCA.

2. BoibepuTe NPUPOAHBIA MCTOYHUK AHTOIMAHOB IS MOJYYCHHUS WHAMKATOPHOW OyMaru u
MOJTYYUTE PACTBOP/IKCTPAKT.

3. Ilponuraiite GUIBTPOBAIBLHYIO OyMary pacTBOPOM aHTOIIMAHA M BBICYIIHTE €€.

3ananue nis peosar 10-13 jer:

4. UcnpltaiiTe mony4eHHy0 OyMmary (B KadecTBe KHUCIOTHI MOXXHO HCIOJB30BaTh PacTBOP
JTUMOHHOM KHUCJIOTHI, a B KAYECTBE MIEIOYH — PACTBOP MUTHEBOU COJIBI).

3ananue aas peost 14-17 aet:

4. V3 nUMOHHOW KHMCIOTBI M COABl IMPUTOTOBBTE DPSIi I'PaJyHPOBOYHBIX PACTBOPOB (TOYHOE
3HaYeHHE KUCIOTHOCTHU OIPEENINTE MOTEHIIUOMETPUYECKH).

5. Onpenenure, Kak MEHSIETCS 1[BET MHJIMKATOPA IPU pa3HbIX 3HaYeHUsIX PH.

6. CocraBpTe LKAy IPUTOTOBIEHHONW MHIMKATOPHON OyMaru.
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Keiic «BonmeoHb1ii cBeTodop»

Bo03MOXHO, BBl BUAEIIH TaK HA3bIBAEMBIE CIIOUCTBIE KOKTEMIN — HANIUTKHU, COCTOSIIIUE U3
HECKOJIBKMX KOMIIOHEHTOB, KOHTPACTHBIX IO LBETY M paCHOJIATaloIIUXCs CIOAMH, HE
CMEIIMBAIMIMUMUCS APYr € JIpyroM. MHOrma CIOHUCThIE KOKTEHIM HAa3bIBAIOT KOKTEHJISIMM-
napajoKcamH.

OTU HAMUTKY MPUTOTABIMUBAIOT U MOJAIOT B JUIMHHBIX Y3KHUX MPO3pauHbIX Ookanax. Bce
KOMITIOHEHTHI KOKTEWJIEH MpeABapUTENIbHO OXJIAXIAAIOT W HAJIUBAOT B OOKal OT/AEIbHBIMU
closIMU TI0 GapHOIl JoKKe (WM, B ciiydae e€ OTCYTCTBHUSA, IO JIE3BUIO HOXA), KOTOPYIO JepxKaT
HAKJIOHHO. DBOJBIIMHCTBO W3BECTHBIX CIOUCTBIX KOKTEHJIEH SIBIAIOTCS  aJKOTOJIbHBIMU
HAaIIUTKaMU, HO 3HAas MPUHLMUII [PUTOTOBIICHUS, MOXHO clejaTb MHOJOOHBIN KOKTEHIb U3
MOJKPANICHHBIX PAacTBOPOB COJIM WJIM caxapa W Jaxe TMoAo0paTh WHTPETUCHTHI s
0e3aJIKOroJIbHOTO HAMMUTKA B LIBETAX JIETCKOTo TexHonapka KBantopuym.

3ananue (o0uree s pedost 10-13 u 14-17 jer).

1. Kakoil mpuHIIUIT JIEKUT B OCHOBE IIPUTOTOBJICHUS CIOMCTHIX KOKTEHIe?

3ananue nis peosar 10-13 jer:

2. Ucnonw3ys conb (MM caxap) W THUIICBBIE KPACHTENH, MPUTOTOBBTE PACTBOPHI Pa3HBIX
KOHIIEHTPAIIUH, OTIUYAIOIIHECS IIBETOM.

3. 3mMephTe MIOTHOCTH MPUTOTOBIICHHBIX PACTBOPOB.

4. CocTtaBbTe Pa3HOIBETHBIN «KOKTEHIIb)» U3 IPUTOTOBJICHHBIX PACTBOPOB.

3ananue aas peost 14-17 aet:

2. [TopGepute pa3anyHbie BApUAHTHI HAITUTKOB, OTJIMYAOIIMXCS COCTABOM U I[BETOM.

3. Onpenenure MIOTHOCTh BEIOPAHHBIX KOMIIOHEHTOB JIFOOBIM CIIOCOOOM.
4. CocraBbTe COOCTBEHHBIN pelenT KOKTelIs «KBaHTOpHUYM» U IPUTOTOBHTE €TO.
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Keiic «XpomMocoMbl CBOMMH IJ1a3aMM»

[[BeT rna3 yenmoBeka, JIMHA IIEPCTH Y KOTA, OKpacka [BETKOB IOpOXa, a TAKKE MHOTUE APYrue
MPU3HAKU OINPEACISIOTCA TIe€HAaMHU, IOJYYEHHBIMH OPraHM3MOM OT pPOJIWTENEH. OTU TE€HbI
PacIoI0XKEHBI JIMHEWHO B XPOMOCOMAaX, KOTOPBIC y KUBOTHBIX, PACTEHUHN U TPUOOB COCTOST U3
ne3zokcupubonykienHoBoi kucnotsl (JJHK) 1 6enkoB-rucToHOB U HAXOASTCA BHYTPH Spa.
Cymmapnas mmnHa JIHK 13 ogHON KIeTKH 4elloBeKa COCTaBIsieT Mopsjaka AByX MeTpoB. [Ipu
3TOM TUIIMYHOE SIAPO KIETKH MOKHO YBUIETh TOJIBKO IPU MOMOLIM MUKPOCKOIA. DTO 3HAYMT,
YTO XPOMOCOMBI OY€Hb KOMIIAKTHO YJIOKEHBI, OCOOEHHO B MOMEHT JISJICHUS KJIETKA. B MuTO3€e
XPOMOCOMBI MPE0OpPa3yloTCs B MJIOTHO YHAKOBAaHHBIE AJIEMEHTHI, CIOCOOHBIE COMPOTUBISATHCS
BHEIITHUM BO3JICHCTBUSAM, COXPAHATh CBOIO IEIOCTHOCTh M (hopmy. MIMEHHO XpOMOCOMBI Ha
ctaauu npodasel, Metadasbl win aHadasbl MUTO3a JOCTYIHBI JIJIsl HAOJMIOJEHUS C TOMOIIbIO
CBETOBOI'O0 MHUKPOCKOMAa. MHUTOTUYECKHE XPOMOCOMBI MOXHO YBHUAETH B JIOOBIX JCTISIIHXCS
3YKapUOTHYECKUX KJIETKAaX, 32 UCKIFOUEHUEM JPOXKKEN, YUbH XPOMOCOMBI CIMIIKOM MaJbl.
[ToMMMO MHUTOTHYECKHUX MMEIOTCS U APYrue JIETKOAOCTYIIHBIE Uil U3YYEHUS TUIIBI XPOMOCOM,
HalpuMep, THTaHTCKUE TOJUTEHHBIE XPOMOCOMBI KJIETOK CIFOHHBIX )K€JE3 JIMYMHOK JIBYKPBUIBIX
HAaCEKOMBIX.

Camo Ha3zBaHHE «XPOMOCOMa» Ha I'PEYECKOM SI3bIKE 03HAYAET «OKPAIICHHOE TENbIIE», 1aHO OHO
3a CIMOCOOHOCTh ATUX CTPYKTYP OKPAIIUBATHCS HEKOTOPHIMH THCTOJOTUYCCKHUMHE KPACHUTEIISIMH.
OxkpammBaHue Je1aeT XpOMOCOMBI 00Jiee 3aMETHBIMH Ha MUKpOIIpenaparax.

3ananue (o0mee pis pedosar 10-13 u 14-17 jger):

1. Hatimute B cetn MaTepHEeT MHMOpPMAIHIO O CTPOSHUH XPOMOCOM, O IIPOIieccax KOHACHCAIIMH
BO BpCM: OCJICHUA KIICTKH.

2. KakuMu KpacuTelns MM MOXHO OKpaIllMBaTh MperapaTbl XpOMOCOM Ui WX OoJblei
3aMeTHOCTH?

3ananue aas peost 10-13 get:

3. IIpuroToBbTe MpenapaTsl CIIOHHBIX JKEJ€3 JTUUMHOK ABYKPBUIBIX HAaCEKOMBIX U OKpachTe UX
JUISL BBISIBJICHUSL XPOMOCOM.

4. PaccmoTpuTe NpPUrOTOBIEHHBIE Tpemnaparbl IMOJ  MHKPOCKOIIOM U clenaire
MHUKPO(OTOCHUMKH XPOMOCOM.

3aganue nas pedsar 14-17 qer:

3. B kakux opraHax pacTeHMH M KAaKMX HX YacTAX JIEr4ye BCEro HANTH KJIETKH C XOpOILIO
Pa3IUYUMBIMU XpOMOCOMaMu?

4. 3adukcupyiite yacTu pacTeHUi (HapUMep, MOJIOIbIE KOPEILKH).

5. 3akmtounTe (UKCUPOBAHHBIM M NPOBENEHHBIM PACTUTEIbHBIM MaTepHal B mHapadUHOBBIE
0JI0KH, a 3aTeM HapeXbTe Ha MUKPOTOME.

6. [IpuroroBbTE NOCTOSTHHBIE OKPALIEHHBIE TIPENapaThl MPOJI0JIbHBIX CPE30B KOPEIIKOB.

7. Cnenaiite MUKPO()OTOCHMMKH KIJIETOK € MeTada3sHbIMM XPOMOCOMaMH, IONBITaliTeCh
MOJICUATATh UX YHCIIO.
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Keiic «McciaenoBanne (popMbl KJIeTOK OaKTepuin»

Baktepun — MHUKpPOCKONMHYECKHE MPOKAPUOTUYECKUE OPTraHU3MBI, JIOBOJIBHO TIPOCTO
ycTpoeHHble. 3-3a Menpuailiimx pa3MepoB H3y4YCHHE OaKTepUil 3aMETHO OTJIMYAeTCSl OT
W3YYCHHUS KPYIMHBIX 00beKTOB. Hampumep, MbI IPaKTHYECKH HE MOYKEM OPUEHTHUPOBATHCS HA MX
Mopdosoruueckue npuzHaku. OWH U3 HEMHOTHX TaKUX NMPU3HAKOB, BXKHBIH JIJISI OTIPEIICIICHUS
OakTepuii — (opMa uX KIETOK.

3ananue (o0mee nis pedosar 10-13 u 14-17 jger):

1. Haiinure nHpOpMAaIHIO 0 BOBMOXHBIX (hOpMax KJICTOK OaKTEpHii.
2. Kakue ckorieHUs: MOT'YyT 00pa30BbIBaTh OaKTEPHATBHBIC KIICTKN?

3ananue nis pedosar 10-13 jer:

3. IlpuroroBbTe (UKCHPOBAaHHBIC OKpAIICHHBIC MpPENaparbl KyJIbTYp MHUKPOOPTaHH3MOB,
HMMEIOIIUXCS B JTAOOpaTOPHH.

4. Paccmorpure MHKpomnpenaparthl, OIpenesute (GopMy KICTOK OakTepuil, chenaiTe
MUKpodoTorpaduu.

5. IIpoBepbTe MPaBUIIBHOCTH BAIIMX ONpPeaeacHU GpopM OakTepuii.

3ananue nas pedst 14-17 aer:

3. Tlonp3ysick cHpaBoYHOM HH(pOpMaIMEH, MoadepuTe Oe30MacHble MHUKPOOPraHU3MBI C
pa3IMYHBIME (POpPMaMH KJIIETOK, KOTOPBIE MOYKHO BBIICITUTE U3 OKPYKAIOIICH CPEIIbI.

4. TlpurotoBbTe (PUKCHpOBAHHBIC OKpPAIICHHBIC IpPEMapaThl BBIICICHHBIX MHUKPOOPIaHHW3MOB,
caenaiite MEKpodoTorpadum.

5. Onpenenute HopMy KIETOK BBIACIECHHBIX MUKPOOPTaHU3MOB.
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Keiic «OnpenesieHne rpaMM-NIPHHAIEKHOCTH 0AKTEPHATBHBIX KJIETOK»

Bakrepun MMEIOT Majbie pa3Mephbl B OUCHb Maoe KOJIUYECTBO MOP(OJIOIHUYESCKUX IPH3HAKOB,
KOTOPBIE MOYKHO MCIIOJIB30BaTh NMpHU UX ujaeHTuukanuu. [loaTomy yd€Hbie UCTIONB3YIOT IPYyrUe
XapaKTePUCTUKH MHUKPOOPTAaHW3MOB, HalpUMep, WX OHOXMUMHYECKHEe W (U3NOJIOTHUECKUE
CBOICTBA.

B 1884 rony narckumit Bpau I'anc Xpuctuan I'pam mnpemsiokuna MeTod HCCISAOBAHUS
OMOXMMHYECKMX OCOOEHHOCTEH KJICTOYHOM CTEHKH OaKTepuid, KOTOPBIM IMOIY4YHJI Ha3BaHUE
okpamuBaHue 1o ['pamy.

3ananue (o0mee nis pedosar 10-13 u 14-17 jer):

1. B uéM oTinuymue CTpOCHHS KJIETOYHBIX CTEHOK I'PaMIIOJIOKHUTEIBHBIX U IPaMOTPULIATEIBHBIX
OakTepuii?

2. N3yuute MeToAMKY OKpamuBanus o ['pamy.

3. Kakue nponeccsl TpoUCXOAsIT Ha KaKJOM U3 3TAllOB OKPALLIMBAHMS C TPAMIIOIOKUTEIbHBIMU
Y TPaMOTPHUIATEIbHBIMU OaKTEPUSIMU?

4. IlpurotoBbTe (UKCHPOBAHHBIE OKpalleHHble 10 ['pamy mpemaparbl  KyJIbTyp
MHUKPOOPTaHU3MOB, UMEIOLTUXCS B JJa0OpaTOpuHu.

5. PaccmoTpuTe MUKpompenaparbl, ONpeaeuTe TpaMIPHUHAICKHOCTh OakTepuii, caenaiite
MUKpodoTorpaduu.

6. [IpoBepbTe NPaBUIBHOCTD BALLIUX ONPEACICHUM.

3ananue nas pedst 14-17 aer:

7. CymiecTByeT YNpOIIEHHBIH METO ONpeAeICHHs] 0COOCHHOCTEH CTPOCHMS KJIECTOYHON CTCHKHU
OakTepuii 6e3 OKpalIMBaHus ¢ MTOMOIIBIO pacTBopa ménoun. IIpoBeauTe 3KcIpecc-onpeaesieHue
MPUHAUISKHOCTH UMEIOLIMXCA  KYJIbTYp MHUKPOOPTaHM3MOB U CPaBHUTE TIOJTYYCHHBIE
pe3yabTaTHI ¢ pe3ynbraTamMu AuddepeHnnanbHoro okpamuBanus no ['pamy.



