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|. llogscHUTEIBLHASA 3AIUCKA

1.1 O6sa1acTh NpUMEHEHUS POTPAMMBbI

CeroiHst eCTeCTBEHHbIE HAYKH 3aHUMAIOT OJIHO W3 BEAYIIUX MECT B CUCTEME
HAyYHOT'O 3HaHHUA, U y4€Hble mojarairoT, 4ro XXI| Bek mpoinér moja 3HameHeM
PEBOIIOIMOHHOTO Pa3BUTHS OMOJIOrMYECKUX AUCHUILUIUMH. CoBpeMeHHas OMOI0Tus
pelaeT MHOKECTBO 3ajad: Oopercs ¢ OOJE3HSAMH, 3arpsi3HEHHEM OKpYXKarollen
cpezbl, pemaeT npoOiieMbl TOJIoJIa U dHEpreTuUYecKor O0ezomacHocTh. Ho uem Obl
HU 3aHUMAajCsl Y4EHBIM-OMOJIOT, €ro padoTa MPOUCXOJUT B OHMOJOTMYECKON
nabopaTopuu.

OOyuaronquecst MO  JAHHOW  OporpaMMe  TOJiydaT  BO3MOXHOCTH
MO3HAKOMUTHCSI C OMOJIOTMYECKON JabOpaTOpuel MU IMOIYYUTh MPEACTABICHHUE O
METO/MaxX paboThl HCCIENOBATENEH E€CTECTBEHHO-HAYYHBIX CHEIUAIbHOCTEH.
[Iporpamma «buoJlaby» paccuntaHa Ha IIKOJLHUKOB Pa3HBIX BO3PACTOB, BIICPBBIC
MPUIIEAINX B Ja00PATOPUIO U HE UMEIOIIUX OIbITa PaOOTHI ¢ 000PYAOBAaHUEM, U
oOecrieynBaeT TMOATOTOBKY JIeTed B COOTBETCTBUM C HX BO3PACTHBIMU
OCOOEHHOCTSIMHU M YPOBHEM 3HAHUM.

[Iporpamma HampaBjieHa Ha OOIICMHTEIIEKTYalbHOE Pa3BUTHE JMYHOCTH
oOyuatomerocsi B (hopMe MOMCKOBOTO W HAyYHOTO HcciefoBaHusa. Peanmuzanus
MpOrpaMMbl  CIIOCOOCTBYET MPO(ECCHOHATIBHON OpUEHTAIIUU OO0YYaroIIuXCcs B
cdepe eCTeCTBEHHO-HAYYHBIX CIEUATbHOCTEN.

HanpasiaenHocts (po¢u/ib) NporpaMMbl: €CTECTBEHHOHAYYHAS.

1.2. HopmatuBHO-paBoBasi 0a3a pa3paGoTKM ¥ peaju3alUu
NMporpaMmal

[Iporpamma pazpaboTaHa B COOTBETCTBHUHU C

o ¢ DenepanpabiM 3ak0HOM OT 29.12.2012 Ne 273-d3 «O6 obpazoBaHuu B
Poccuiickon denepanun»;

e ¢ mpukazom MunucrepcrBa mnpocsemieHus Poccuiickorn ®depepauuu Ot
09.11.2018 1. Ne 196 «OO0 yTBepXKIACHHM TOPSAKA OpPraHU3alNHA |
OCYULIECTBJIEHUSI 00pa30BATENbHON JESATENIbHOCTH MO JIOMOJHUTEIbHBIM
0011e00pa3oBaTeNbHBIM IPOrPaAMMam»;

e ¢ nucbMoM MunucrepcTBa oopa3zoBanusa U Hayku PD ot 25.07.2016 Ne (09-
1790 «Pexomenmanuu TIO  COBEPIUICHCTBOBAHHUIO  JOTIOJTHHUTEIHHBIX
00pa3oBaTeNbHBIX MPOrpamMM, CO3AAHHUIO0 AETCKUX TEXHOIMAPKOB, LEHTPOB
MOJIOZIS)KHOTO HMHHOBAIIMOHHOTO TBOPYECTBA W BHEJPEHUIO HHBIX (opm
NOJATOTOBKM JIET€M W  MOJIOACKM 10 TMporpaMmMaM HMHXEHEPHOH
HaIPaBJICHHOCTHY;

® C IOCTaHOBJIEHHEM [ JTaBHOTO rOCYJlapCTBEHHOIO CaHUTAPHOro Bpaya PO ot
28.09.2020 Ne 28 «O06 ytBepxknaenun CanlluH 2.4.3648-20 «CanutapHo-
AMUJEMUOJIOTUUECKE TpeOOBaHMS K OpraHu3alusM BOCHUTAHUA W
OoOy4eHHMsl, OTAbIXA U 030POBJICHUS JIETEN U MOJIOACIKI;



® C IIOCTAHOBJICHUEM [ JTaBHOT'O TOCYIapCTBEHHOIO caHUTapHOro Bpadya PO ot
28.01.2021 Ne2 «O06 ytBepkaeHun caHuTapHbix npaBuil u HopMm CanlluH
1.2.3685-21 «l'urueHnyeckre HOPMATHUBBI U TPEeOOBaHMS K OOECIICUCHUIO
Oe3omacHocT W (WiM) OE3BPEIHOCTH JUIsl 4YelloBeka (DaKTOPOB Cpe.bl
OOUTaHUS.

1.3. AKTya/lbHOCTb, NleJarornyeckasi mejaecooopa3sHoCTb NPOrpaMMbl

AktyanbHOCTh Tporpammbl  «buoJlab» o00ycioBieHa HE0OXOIUMOCTBIO
MOBBIIICHUS MOTUBALIMU JIETEH K BBHIOOPY CIEUATBHOCTEN €CTE€CTBEHHOHAYYHOTO
npoduiis, COBEPIICHCTBOBAHUS CHUCTEMbl HEMPEPHIBHON MOJATOTOBKU OYIyIIUX
BBICOKOKBATM(DHIIMPOBAHHBIX KaApOB, 00JIAJAIONINX aKaJCMHUYCCKUMU 3HAHUSIMU
U Ipo¢eCCUOHATIBLHBIMU KOMIIETCHIIMSAMH B 00JIaCTH OHMOJIOTHH.

HoBuzHa mnporpamMMmbl 3akilO4aeTcsi B HWHTETPUPOBAHUU  COJCpKaHUA,
METOJI0B 00y4eHHUs 1 00pa30BaTEIbHON CpeJlbl, 00ECIIEUYNBAIOIIUE PACIIUPEHHbIC
BO3MOYKHOCTH JIET€ M MOJIOJICKU B MOJYYEHHM 3HAHUA U3 Pa3jIM4HbIX 00JacTei
HAayKl U TEXHUKH B WHTepakTUBHOU (opme: «lccnemoBath — JlelicTBOBaTh —
3Hath — Ywmetb». Ilporpamma mpeamnonaraeT Cco3AaHUE HHTEPAKTUBHOTO
00pa30BaTeIbLHOTO MPOCTPAHCTBA JIJISi TIOTPYXKEHUS O0YyYalolUXCsl B HAYYHYIO U
WHXKCHEPHYIO KYyJIbTypy, Oa3upyercss Ha MPUHIUIAX HHHOBAIMOHHOCTH,
Hay4YHOCTH, HTHTEPECA, Ka4eCTBa, JOCTYITHOCTU U JEMOKPATHYHOCTH.

OTIHYHUTEJbHBIMHA 0COOCHHOCTAMU IIPOIPAMMBI SIBIIIETCS TO, YTO OHA:

— OCHOBaHa Ha MPUHIUIE MOJEIUPOBAHUS MOTHUBUPYIOIIEH HWHTEPAKTUBHON
00pa3oBaTeabHOM Cpeibl 0] KOHKPETHBIE y4eOHbIE 3a/1a4M C HCIOJIb30BAHUEM
00pa30BaTeNbHbIX KEWC-TEXHOJIOTMA W MPOEKTHOIO0 METoJa OOy4deHUs M
JIPYrUX 00pa30BaTENbHBIX TEXHOJIOTUSX HOBOTO MOKOJIECHMUS;

— HampaBliecHa Ha pa3BUTHE Yy OOydYalOMMXCAd YCTOMYMBOrO MHTEpeca K
MHTEJJIEKTYaJIbHbIM COPEBHOBAHUSIM, OJIMMIIUAIHOMY JIBHKEHUIO, OCBOEHUIO
COBPEMEHHBIX TEXHOJIOTHH, MPOEKTHON JIESITENIbHOCTH, MPAKTUYECKUX
HABBIKOB B M30paHHOI 00pa30oBaTenbHOM 001acTH;

— obecrnieuriBaeT BBIOOP OOyYarONIUMHCSH COOCTBEHHBIX 0Opa3oBaTEIbHBIX
TpaeKTopuii B 00pa3oBaTeIbHbIX OOBETUHEHUSAX (KBAaHTYyMaX ) JJIsl MOCTUXKEHUS
€CTEeCTBEHHOHAYYHBIX JUCHUILINH U MOTYUYCHHS TEXHUYECKUX KOMIETEHIINM;

— obecneynBaeT MOJEIMPOBAHUE JMYHOIO OOpa30BaTEIBHOTO MPOCTPAHCTBA,
OoOy4Jaromierocss B TPeX «rOPU30HTax» (OTHOCUTEIHHO CaMOCTOSTEIbHBIX
MIPOCTPAHCTBAX): y4eOHOM, 0Opa3oBaTeIbHO-PEPIICKCUBHOM H COIUAJIBHO-
MIPAKTUYECKOM;

— TMpeaycMaTpuBaeT WHAMBUIYATbHBIN MOAXOM, TTOCKOJBKY Meaaror B yaeOHOM
OObEIMHEHUU  BBICTYNA€T KaK HACTaBHUK  (TBIOTOp), OpraHU3aTop,
KOHCYJIBTAHT, MOJEPATOP.

— Peanuzyercss ¢ HCHOJIB30BAHMEM BBICOKOTEXHOJIOTMYHOTIO 00OPYIOBAHMS
JETCKOTo  TexHomapka «KBaHTOopuym» B YCIOBHSIX  MOTHUBHPYIOIICH
VHTEPAKTUBHOU CPEJIbI.



OobpazoBarenbHas nporpamma «buoJlad» mHTerpupyer B cebe TOCTHKEHHUS
COBPEMEHHBIX HANpaBICHUN HAayKH M TEXHUKU B OOJIACTH €CTECTBEHHBIX HAYK.
3aHATHA 10 JaHHOM IporpamMme OOECIEeYMBalOT OOYYAIOIIKUMCA BO3MOXHOCTh
NOJYYHUTh TEpelOoBble 3HaHHUA B 00JacTH OWOJIOTMM U TMPAKTHUYECKHE HaBBIKU
paboThl Ha pa3IUYHBIX BHJAX COBPEMEHHOTO OOOPYIOBaHUS, YMEHHE
IUITaHUPOBATh U PEAM30BBIBATH KOHKPETHBIE MCCIIEAOBATENLCKUE U TPUKIIAJIHbIC
3aj1auu, MOHUMATh POJIb HAYYHBIX UCCIIEIOBAaHHI B COBPEMEHHOM MUDE.

1.4. Ileap nporpamMMmsbl. CO3JaHUE YCIOBUW 1  (opMUpOBaHUS
KOMIETEHIINI B 00JacTH OMOJIOTUYECKUX HAYK Yepe3 MOTPYKEHUE B MPOEKTHYIO U
UCCIIENOBATENBCKYIO ACSTEIBHOCTh HA OCHOBE KEHC-TEXHOJIOTHH.

1.5. 3agaumn nporpamMmel
Ooyuaromue:

- Cozpatp ycnoBusi aiisi (OpMHUPOBAHUS TOHUMAHHS BO3PACTAOIICH POJIH
€CTECTBEHHBIX HAYK U HAYYHBIX UCCIEAOBAHUN B COBPEMEHHOM MHpE.

- Cozpate ycnoBusi 11 (OpMUpOBaHHUS TMpPEACTaBICHUS 00 OTIMYUU
XUMUYECKUX U (PU3NUYECKHUX MTPOIIECCOB.

- Cozparp ycnoBus it (GOpPMHUPOBAHUS YMEHHUS TPOU3BOJIUTH pa3JeicHHE
CMECe BEUIECTB C UCMOJIb30BAHUEM PA3ITUYHBIX METO/IOB.

— Cozgath ycnoBus Ajisi GOpMUPOBaHUS YMEHHM 0e30macHOro u 3(pPeKTUBHOTO
UCIIOJB30BaHUs  J1aDOpaTOpPHOTO  OOOpYAOBaHUS, TNPOBEACHUS  TOYHBIX
WU3MEPEHUN U aJIEKBAaTHOU OILEHKHU MOJYYEHHBIX PE3yJIbTaTOB.

- Co3gate  ycioBUSL I8 TMOJYYEHUST JE€TbMHM 3HAHUS O  METOJax
MUKPOOUOJIOTUUECKUX UCCIEIOBAHUMN.

- Cozpmate  ychnoBuss s (OPMUPOBAHMST ~ YMEHUS  KCHOJb30BaTh
MUKPOOHOJOTUUECKHE METOIBI ISl HAOIIOACHUS, ONMCaHuUs, UACHTU(DHUKAIINH,
KJIacCU(PUKAIIMYA MUKPOOPTAaHU3MOB.

- Cosznmate ycioBusi 17 (OPMHUPOBAHUSI OIBITA TPOBEACHUS HECIOKHBIX
OMOJIOTUYECKUX IKCIIEPUMEHTOB TI0 M3YUYEHHUIO CBOWCTB >KUBBIX OPTaHU3MOB,
10 YKOJIOTUYECKOMY MOHUTOPHUHTY.

— Coznmate ycioBus st GOpMUPOBAHHUS yMEHUN (DOPMYyIUpPOBATH TUIMOTE3HI,
KOHCTPYUPOBAaTh, TMPOBOJUTH OSKCIEPUMEHTHI, OLIEHHBATHh IOJYyYECHHBIC
pe3yJIbTaTHhI.

Pa3BuBalomue:
— Co3path ycrnoBHS ISl PA3BUTHUS JJOTUYECKOTO MBIIILJICHHUS.
— Co3nath yCaoBUSA ISl pa3BUTHUSA MMaMSITH, HA0II0JaTeTbHOCTA U BHUMAHUSI.
- Co3gate ycioBuA Uil pa3BUTHS YMEHUN aHaIU3UPOBATh, COMOCTABIIATH,
CpaBHUBATh, 0000IIATh MTO3HABATEIbHBIC OOBEKTHI, ACTaTh BHIBOIBI.
— Co3path ycrnoBHS ISl pa3BUTHUSI YMEHUS COCTABIIATH IUIAH U CJIEIOBATh EMY.
— Cozmath yciaoBUs ISl Pa3BUTUSL YMEHHUM CAMOCTOSITENIBHO OCYIIECTBIATH
MOUCK WH(OPMAITUU U TIPEICTABIISATH €€ B MMCbMEHHOW U YCTHOU (hopme.



— Coznath ycloBUSL JiSI Pa3BUTUS KOMMYHUKATUBHBIX HaBBIKOB 4Yepe3
pa3HoOOpa3Hble  BHJABI  PEUEBOM  JIEATENBHOCTH  (MOHOJIOTHYECKas,
JTMAJIOTHYeCKas peyb).

- CopelictBoBath  (OPMHUPOBAHUIO  CAMOCTOATENbHOM  IMO3HABATEJIbLHON
NEeSATETbHOCTH.

BocnurarenbHble:
- CnocoOcTBOBaThH Pa3BUTHIO OTBETCTBEHHOCTH, TPYIO0JIO0HS,

LEJICYCTPEMIICHHOCTH i OPTaHU30BAaHHOCTH.

- CopeiicTBOBaTh MOBBIIICHUIO YPOBHS MOTUBAIIUU K O0YUEHHUIO.

- CnocoOCTBOBATh PAa3BUTHIO YMEHUS OTCTAMBATh CBOIO TOUKY 3PEHHS.

- Cnoco0OcTBOBaTh Pa3BUTHUIO KYJIBTYPHl B3aMMOOTHOILIEHUH Tpu pabore B
napax, rpyrmnmnax, KOJJICKTHBE.

1.6. Anpecar mnporpammsl. JlaHHasg @nporpaMMa NpeIHa3HayeHa ISl
oOyuaroruxcest 10-12 u 13-17 ner. Ilpuem oOydwaronuxcsi ocyiiecTBisieTcs 6e3
peBapUTEIBLHOTO 0TOOPA.

KonuyecTBo uenoBek B rpynme — 12,

1.7. ®opMbl peasn3anuu NPOrpaMMbl: OUHas

1.8. Cpok ocBoeHnusi mporpamMmmbl (MoayJsi): 1 roa, o0beM mporpaMmmsbl —
144 yaca.

1.9. ®opma opraHu3anMu 3aHATHIA: TTapHAs, TPYNIOBAs, KOJJICKTUBHAS
1.10. Pesxum 3aHsaTHIi: 2 paza B HEIEIIO 10 2 aKaJIEMHUYECKUX Jaca.

1.11. Buabl y4eOHBIX 3aHATHH M PadOT: JICKIIUHU, TPAKTUYECKHE PAOOTHI,
nabopaTopHblie paboThl, pad0oTa B MaJIbIX TPYIIAX, JUCKYCCHSI.

1.12. O:xxugaemble pe3yabTaThbl 00y4eHUs

JIuunocmmuoie pesynromamot:

OOyuaroiuiica OyeT JeMOHCTPUPOBATh B ACSTEIbHOCTHU

— CaMOCTOSITENIBHOCTh CYXKIEHUN;

— TOTOBHOCTb K CAMOCTOATEIBHBIM JICCTBUSIM;

— OCMBICIICHUE MOTUBOB CBOMX JEWCTBUI MPU BHITIOJTHECHUU 3a1aHU;

— TOTOBHOCTh Yy4YacTBOBaTh B OOIIECTBEHHOW JKU3HU 00pPa30BaTEILHOTO
YUPEKIACHUS;

— TOTOBHOCTB ITPEOJ0JIEBATH TPYIHOCTH;

- 100poXkenaTelbHOe OTHOIICHUE K TapTHEPAM 10 KOMaH/IE;

— KPUTHYECKOE OTHOIICHHE K MHGOPMAIINK U U30MPATEITLHOCTh €€ BOCTIPUSATHUS,

— TOTOBHOCTH aJICKBATHO BOCIIPUHUMATH OLIEHKY HACTABHUKA U CBEPCTHUKOB,;

— chOpMHPOBAHHOCThH TIO3HABATEIHLHBIX WHTEPECOB M MOTHBOB, HAMPABIIEHHBIX
Ha U3YYEHUE )KUBOU MPUPO/IBL.



MemanpeomemmHnuie pe3yromamal:
Pezynamusnvie ynusepcanvuvie yuebnvle Oeticmsusi.

OO6yuaronuiics OyAeT AEMOHCTPUPOBATh B JEATECIbHOCTHU

TOTOBHOCTh IPUHUMATh M COXPAHSATH 1IEJIN U 33Ja4l YUYEOHOH 1eATEIbHOCTH,

C IIOMOIIIbIO HACTABHUKA HAXOIUTh CPEJICTBA €€ OCYILECTBIICHU;

CIOCOOHOCTh C NMOMOIIbI0 HAaCTaBHUKA aJ€KBATHO OLICHHWBATH NPABUIBHOCTH
BBIIIOJIHEHHUS 33JaHHSI 1 BHOCUTh HEOOXOUMBbIE KOPPEKTHUBBHI;

CIIOCOOHOCTh C TIOMOIIBIO HAaCTaBHUKA IUJIAHUPOBAaTh CBOM JEHCTBUS B
COOTBETCTBUH C IIOCTaBICHHOM LIEIIBIO;

TOTOBHOCTB C IMOMOIIBIO HACTABHUKA OCYIIECTBIIATH IMOIIArOBBIA U UTOTOBBIM
KOHTpPOJIb;

CIIOCOOHOCTh Ha3bIBaTh TPYAHOCTH, C KOTOPBIMHU CTOJKHYJICA TPHU PEIICHUU
3a71a4M, U MpeIaraTh IyTH UX IPEOJIOJICHU.

Ilo3nasamenvHuvle yHUBEpcanbhble yueOHble OetiCMBUsL.

OOyuaromuiica OyeT JeMOHCTPUPOBATH B ACSTEIBHOCTH:

CIIOCOOHOCTh C TIOMOIIbI0 HAaCTaBHUKA OINpPEAENATh IOHATHUS, CO3[aBaTh
00001IeHNs, yCTaHABIMBATh AHAJOTUM, KJIACCU(PHUIMPOBATh, yCTaHABIUBAThH
[IPUYMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTD JIOTUYECKOE PACCYKICHUE U JENIaTh
BBIBOJIBL;

CIIOCOOHOCTh ~ MPOBOJUTH CPAaBHEHWE, KIACCU(PUKALMIO IO 3aJaHHBIM
KpUTEPUSIM;

yYMEHUE HAXOUTh OMOJOTHYECKYIO0 HHPOPMALIMIO B pa3HbIX UCTOYHHUKAX;
TOTOBHOCTh C IIOMOIIBI0O HACTaBHUKA OCO3HABATh CBOE MPOJABMIKECHHE B
OBJIQJICHUY 3HAHUSMHU U YMEHUSIMH.

Kommyrnuxamuenwie ynusepcanvhule yuebHble 0elicmaus:

OOyuaromuiics OyneT J1eMOHCTPUPOBATH B JEATEILHOCTH:

yMEHUE TPEJICTABIATh MH(POPMAIINIO, COO0IATh €€ B MUChbMEHHOM M YCTHOM
dbopwme;

TOTOBHOCTh BCTyNaTh B JUAJIOT, Y4aCTBOBAaTh B KOJJIEKTUBHOM OOCYXKIECHUU
IpOOJIEMBI C YU€TOM Pa3HbIX MHEHUH;

TOTOBHOCTb 33]1aBaTh BOIPOCHI, YTOYHSS HEMOHATOE B BBICKA3bIBAHUU;
TOTOBHOCTh IMOHUMAaTh OTHOCHTEIBHOCTh MHEHHUW W TOAXOIOB K PEIICHHIO
po0JIeMbl

TOTOBHOCTh PACTPENENITh 003aHHOCTH MIPU pabOTe B IPYIIIIE;

TOTOBHOCTh OKa3bIBaTh IIapTHEpPAM TIOMOIIb, W TIOJIJIEPKKY B MpOIEcCce
JIOCTHIKEHUS OOILEN 1EIIH;

TOTOBHOCTH JIOTOBAPHUBATHLCS U MIPUXOAUTH K 00IIIEMY PEIIECHUIO;

CIIOCOOHOCTh aJICKBAaTHO HCITOJIb30BAaTh PEYEBBIC CPEICTBA ISl PEIICHUS
KOMMYHUKATHUBHBIX 3a]1a4;

CIIOCOOHOCTH (POPMYIMPOBATH COOCTBEHHOE MHEHHE U TTO3UIIHIO.

Ilpeomemmnuvie pezyromamaoi:



OOyuaromuiica OyaeT 1eMOHCTPUPOBATh B IEATEIbHOCTH:

IIPOCKTOB,

yYMEHUE MO0JIb30BAThCS 1a00PaTOPHBIM 000PYIOBAHUEM U MOCYI0H;
TOTOBHOCTh Pa3inyaTh XUMUYECKUE U (PU3UUECKUE SBIICHUS;

yYMEHUE TPOU3BOJIUTH PACUEThl KOHIICHTPAIIMK PACTBOPOB U MPUTOTABIMBATH
pacTBOPHI 33JJaHHON KOHIIEHTPALINH;

yMEHUE TPUMEHSTH OCHOBHBIE TPUEMBI KYJIbTUBUPOBAHUS MUKPOOPTaHU3MOB;

YMEHHE MPUMEHITH OCHOBHBIE TIPUEMBbI IPUTOTOBIICHUSI MUKPOIIPETIAPATOB,;
YMEHHE U3MEPATh MUKPOCKOTIUYECKUE OOBEKTHI;

YMEHHE OCYUIECTBIATh MUKPO(POTO- U MUKPOKHHOCHEMKY;

OCHOBHBIE
MOP(OJTOTUYECKIM B OMOXUMHYECCKUM TTPU3HAKAM;

TOTOBHOCTh COOJIIO/IaTh TMpaBWJIa TEXHUKKW O€30MacHOCTH TpH paboTe B
OnoJornyeckom 1adbopaTopuu;
COCTaBJISITh POTOKOJIBI UCIIBITAHUI COTJIaCHO 00pasIly.

YMEHHE

XapaKkTepru30BaTh

IPYIIIBI

MUKpPOOPraHU3MOB  TIO

1.13. ®@opmbl HTOrOBOI aTTECTALMM: MUHU-KOH(EPEHIMs IO 3aluTe
KOHKYPC
(camorpe3eHTalys) MPOEKTOB 00YYAIOIINXCS.

BHYTPUTPYIIIOBOX

(copeBHOBaHUA),

IMPpC3CHTalMA

Il. YyeOHBIN 1aH

2.1. Kosm4ecTBO 4acoB MO KaKI0i TeMe ¢ Pa30MBKOIl HA TeopeTH4YeCKHe
U MPaKTU4YecKHue.

Ne |[HazBaHue paszena, TEMBI KonmaecTBo gacoB ®opmeI atTecTarn/ KOHTPOISA

/T Bcero | Teopust | [Ipaktuka

1. Brenenue B 2 1 1 KomOuHupoBanHas (yCTHBIN OITPOC)
00pa30BaTeNbHYIO

rporpammy. BBoiHbIN

MHCTPYKTaX.

2. |OCHOBBI TPOEKTHOM 8 2 6 dponTansHas (YyCTHBIN OMPOC).

NesITeIbHOCTH ['pynnoBas (mpakTHYecKas IpOBEepKa)

3. Monyib «XuMHsI»

Xumuueckas 1adbopaTopust 6 - 6 ['pynnoBas (mpakTH4ecKas IpoBepKa)
KoMOnHMpoBaHHas (IIpaKkTU4ecKas
poBEpKa)

[loHsITHE O XUMHUECKUX 26 6 20 dponTansHas (YyCTHBIN OMPOC).

BEIIECTBaX ['pynnoBas (mpakTH4ecKas IpoBepKa)
KoMOnHMpoBaHHas (IpaKkTU4ecKas
[IPOBEPKA)

PacTBOpBI u x| 12 2 10 @dpoHTanbHas (yCTHBIN O1poc).

KOHIIEHTPaIHs [ 'pynmoBas (mpakTHyeckasi mpoBepKa)

Pa3nenenue cmeceit 10 2 8 @dponTanpHas (YCTHBIN OMPOC).

BEILIECTB [ 'pynmoBas (mpakTHyecKasi MpoBepKa)
KomOuHupoBaHHas (MpakTHYECKas
[IpOBEPKa)

4. [KomangHoe 8 2 6 @dpoHTanbHas (YyCTHBIN OMpoC).

B3aMMO/ICICTBUE B ['pynmoBas (mpakTUYecKasi MpoBepKa)

POEKTHOH JIeITeTbHOCTH




HToro 72 15 57

5. Monynb «MHUKPOCKOIIHS

VcTtopusi M PUHIIMIT 4 2 2 ®dponTanbHas (YyCTHBINA OIPOC).

MeTo/1a KomOuHupoBaHHas (IpakTHUECKast
MIPOBEPKA)

[IpuroToBneHue 18 4 14 dponTanbHas (YyCTHBINA ONpoc).

MUKpOIIpEnapaToB ['pymnmoBas (mpakTuyecKas IpoBepKa)
KomOuHupoBaHHast (IpaKkTHYECKast
MIPOBEPKA)

3mepenne MUKpOOOBEKTOB| 6 - 6 KomOuHupoBaHHas (MpakTHYECKast

1 MUKPO(DOTOCHEMKA MPOBEPKA)

6. Moxynb «MUKPOOHOIOTHS»

MukpoOHroornIecKas 4 2 2 dponTanbHas (YCTHBINA OIPOC).

J1a0paToOpHUst ['pynmnoBas (mpakTuyeckas mpoBepKa)

Mup MUKpOOPIaHU3MOB 14 2 12 @ponTanpHas (YCTHBIN ONPOC).

['pynnoBas (mpakTH4ecKas IpoBepKa)
KoMOnHMpoBaHHas (IIpaKTU4ecKas

MIPOBEPKA)
[luTarenbHbIE Cpebl U 20 4 16 ®ponTanbHas (YyCTHBINA OMPOC).
METO/IbI KYJIbTUBUPOBAHUS KoMOuHupoBaHHas (IpaKkTU4ecKas
MUKPOOPTaHU3MOB MIPOBEPKA)
7. MeponpHsaTHS TPOTrPAMMBI 4 - 4 KomOuHMpOBaHHas
Pa3BUTHS OOIIEKYIIBTYPHBIX
KOMIIETEHIINI
8. [[lomBenenue UTOTOB| 2 - 2 ['pynmnoBas (yCTHBIN KOHTPOJIb)
M3YYEHHUS TPOrPaMMBI.
Toro 144 | 29 115

I11. Conep:xkanue uzyyaemMoro Kypca
3.1. Kparkoe onucanme TeM NPOrpaMmbl (TeOpeTHYECKHX H
NPAaKTHYECKUX BUAOB 3aHATHH C YKa3aHHEM 4acoB).

Moayas 1. BBenennme B oOpa3oBarejibHY0 nporpammy. BBoaHblii
HHCTPYKTAK. 2 yaca.

Teopus (1 uac). Yemy Mbl XOTUM Hay4IHuThCsl Ha bruokBanTyME?

Ilpakmuka (1 uaca): VIHCTpyKTaX 1O TeXHUKe Oe3omacHocTH. Wrpel Ha
3HAKOMCTBO.

MopayJb 2. OcHOBBI IPOEKTHOM 1€ATEJIBLHOCTH. 8 4acoB.

Teopus (2 uaca) IlpoeKT M HCCleOBaHHE KaK IMyTH CO3JIaHUS HOBOTO.
Crpykrypa mnpoekta. OCHOBHBIE KOMIIOHEHTBHI JKW3HEHHOIO LIHMKJIA IPOEKTA.
[ImanupoBaHue MPOEKTA.

Ipaxmuxa (6 uacos) 3HaKOMCTBO ¢ Kericamu. IIpocMOTp MOTHBALIMOHHOTO
Matepuana. AHamM3 TpoOseMHONW curyanuu. DOpMyNIHpOBKa TPOOIIEMBL.
[TocTaHOBKA MPOEKTHOM 3a1a4H.

Moayasb 3. «XumMus»

Tema 1. Xumunueckas jadoparopusi. 6 4acos.




Ipaxmuxa (6 wacog) 3HakOMCTBO ¢ Jaboparopueit. TexHuka 6€301macHOCTH
npu pabore B xumuueckou nadoparopuu. Keiic «Omnpeaenurens XUMHUYECKOU
nocyael». JlabopatopHast pabota « TexHuka NuneTupoBaHUS.

Tema 2. [lousiTHe 0 XUMHYECKHX BelllecTBax. 26 4acoB.

Teopus (6 yacog) OCHOBHBIC TIOHATHUSI XUMHUH (BEIIECTBO, aTOM, MOJICKYJIa,
XUMUYECKUN DJIEMEHT, BaJCHTHOCTb). XHUMHUYECKHE M (U3MUECKHE CBOMCTBA
BemecTB. [lepuoauueckas cucrema XMMHUYECKUX 3JeMEHTOB. [IpocToe BemecTso,
CJIO’KHOE BEILECTBO.

OcHOBHBIE Tpynmnbl XUMHUYECKUX BemiecTB. Kuciaorsl u  mienouu.
Bonoponusii nokasarens pH.

Xumuyeckass peakius. TuIBl XUMHUYECKUX peakuuil. OKUCIUTENbHO-
BOCCTAHOBUTEIBHBIE PEAKIIUH.

Ipaxmuxa (20 wuacos) «Co3naHme MoJEICH XUMHUYECCKHX BEIICCTB W3
mnactunuHay. Kelic «TaitHas ku3Hb MoJekym». «lIpu3Haku XUMUYECKHX
peakimii». «ArperatHbieé COCTOSHUS BemiecTB». «CrmocoObl wu3Mepenusi pH
pactBopoB». Keiic «Ilpupognass wunmukatopHass Oymara». «OKHUCIUTEIbHO-
BOCCTAHOBUTEIBHBIE PEAKLIUN.

Tema 3. PacTBopbl n nx koHueHnTpamnuu (12 yacos).

Teopus (2 uaca): Ilonsatue o pactBopax. [loHATHE O KOHIICHTpAIUU
pactBopoB. CrocoObl BBIpaKEHUS KOHIICHTpallUd pacTBOpoB. OmpeneneHue
KOHIICHTPAIIMM PacTBOPOB PpPa3HbIMU CHOCOOaMH. YCTPOMCTBO U IPUHIHUII
nencTBus apeomerpa. [loreHumomMeTp u NpuHUKAI JEHCTBUS.

Ilpakmuxka (10 uacos): Ilpaktrnyeckue paboThl «PerieHre 3a1ad Ha pacyeT
KOHIIEHTpAIMi pacTBOpoBy», «lIpuroroBnenue pactBopoB coisein», «Iloctpoenne
rpaduka 3aBUCHUMOCTH IUJIOTHOCTH pPacTBOpa OT KOHIIEHTPAIMK BEILIECTBAY,
«Omnpenenenre  KOHIEHTpAallMM  pacTBOpa MHpH  TMOMOIIM  apeoMETPay,
«OmnpeaeneHne KOHIEHTPALIMU pacTBOPA MPH MOMOILU TOTEHIIHOMETPAY.

Tema 4. Pa3znenenue cmeceii Bemects (10 yacos).

Teopus (2 uaca)

Pa3nenenne  HEOMHOPOOHBIX  CMeceil:  OoTcTamBaHue,  (UIBTPALMS,
neHtpudyrupoBanue. PazneneHue OTHOPOAHBIX CMECEH: KpUCTaLIA3AIuS,
TUCTUILIALMS, XpoMaTorpadus. bBymaknast xpomarorpadusi.

Ilpaxkmuxka (8 uacos)

[Ipaktuueckre paboThl  «BbIpammBaHue  MOHOKpHCTAIA  MEIHOTO
Kynopoca», «bymaxHas XpomaTtorpagusi pacTUTEIbHBIX NUTIMEHTOB». Keiic
«Bomniebnsiit cBeTOGOPY.

Moayasb 4. «kKomanaHoe B3auMo/1eliCTBHE B IPOCKTHOM 1eATEIbHOCTH.
8 yacos

Teopus (2 uaca)

ITonstne  komanael. KomMyHHMKamuss Kak  OCHOBA  KOMaHJHOTO
B3auMOJIelcTBUS. [{enenonaranue — OCHOBA MOCTPOEHUs KoMaHbl. OmnpeneneHue
pOJIEN YYaCTHUKOB MIPOEKTHOW KOMaHBbI.

Ilpaxkmuxka (6 yacos)

Opranu3aimoOHHO-JESTETLHOCTHBIE WIPHl HAa pPa3BUTHE CIOCOOHOCTH K
KOMaHJTHOMY B3aMMOJICCTBHIO, K CAMOOPTaHMU3AIMU B Iporecce paboThl HaT



3aJJaHuEeM, K TUIAHUPOBAHUIO COOCTBEHHOW M KOMaHAHOW paboThl (ympa)KkHEHHs
«CeMmb (hakTopoBy», «TuTaHuk», urpa «Acconuamnumn», «PeMoHT B joMuke Bunuu
[Tyxay).

MoayJb 5. « MUKpOCKOMHS

Tema 1. UcTopusi u npuHOMn Metoaa. 4 yaca.

Teopusa (2 waca): Wctopus uzoOpereHuss MuKpockora. CoBpeMeHHbIE
MUKPOCKOITBI, ux YCTPOMCTBO, OCHOBHBIE napameTphl. MeTtonbt
MHKPOCKOIIMYECKUX UCCIIETOBAHUM.

Ilpakmuka (2 uaca): JlabopatopHas pabora «YCTPOMCTBO MHKPOCKOIIA,
MpaBuiia pabOThl C HUM.

Tema 2. I[IpurorosijieHue Mmukponpenaparon. 18 yacos.

Teopusi (4 uaca) Bunpl MUKpPONPENAapaTOB: BPEMEHHBIE U IOCTOSIHHBIE.
TexHuKa MPUTOTOBIIEHUS BPEMEHHBIX MHKPOIPENapaToB. DTaIlbl MPUTOTOBICHUS
MOCTOSIHHBIX MUKpoTipernapaToB. OKpaliuBaHUE MUKPOTIPEapaToB.

Ilpakmuka (14 wuacos): JlaGopatopubie paboThl «lIpuroroBneHue
BPEMEHHBIX MHKpOIpenapaToB (BUCsAYasi Karuisg, JaBlieHas Karulsd, MasoK)y,
«OkpalmBaHue BpPEMEHHBIX MHKporpenapaToBy, «lIpurorosieHue mpemnaparos,
3aKJIIOYEHHBIX B  TIHULEpUH», «MeTol TEeMHONOJbHOW MHUKPOCKONUU U
muddepeHnnanbHO-MHTEPPEPEHITMOHHOTO KOHTpacTa, «IIpurortoBiienue
MOCTOSIHHBIX MUKporipernapaToBy. Keiic «XpoMoCOMbI CBOMMU TIa3aMm».

Tema 3. U3Mepenue MUKPOOObEKTOB M1 MUKPO(OTOCHEMKA. 6 YacoB.

Ilpakmuxa (6 wuacos): JlabopatopHsie padoThl «M3MepeHune pa3MepoB
KIETOK», «OnpeneneHrne KOJIMYecTBa KIETOK B eAuHULE 00bEMay, «Doro- u
BUJICOCHEMKA MUKPOCKOTIMYECKUX OOBEKTOBY.

Mopayasb 6. «MukpoounoI0rus

Tema 1. MukpoOuosioruueckas jaboparopus. 4 yaca.

Teopusa (2 wuaca) OOCopynoBaHHEe M TOCyJa MHUKPOOHOIOTHUECKOM
nabopatopuu. IlpaBuia acenTUKM ¥ AHTUCENTUKH Tpu  pabore ¢
MUKpoopranu3Mamu. TexHrka 0e30MacHOCTH MPU padoTe B MUKPOOHOJIOTUYECKON
nabopaTtopum.

Ilpaxmuxa (2 uaca) 3HaKoMCTBO ¢ Jlaboparopueit. MeToabpl CTepUIH3aAIuN
MOCYbI U KUIKOCTEN. Benenne xxypHana CTepruiin3aluu.

Tema 2. Mup mukpoopranu3mosB. 14 yacos.

Teopus (2 wuwaca) DyKapuOTHbIE M TPOKAPUOTHBIE MHUKPOOPTAHU3MBI.
Knaccudukaiuss MHUKpOOPTaHHW3MOB B 3aBUCHMOCTH OT ()OPMBI M B3aWMHOTO
pacnoJioKeHusl KJIeToK. Turbl cropoodpazoBanus y Oakrepuil. Knaccudukanus
OaKTepwii MO TUTIaM JBIXaHUS U THTIAM TTUTaHU.

Ilpakmuxa (12 uacos) JlabopaTopHass pabora «3HAKOMCTBO C
DYKApUOTHBIMU M TPOKAPUOTHBIMH MHKpPOOpTaHu3Mamm», «OKpalruBaHUE CIIOp
Ooakrepuit». Keiic «UccnegoBanme Gopmber  kimetoxk  Oaktepuity.  Keiic
«OmnpeneneHne rpaMM-TIPUHAIIICKHOCTH 0aKTepUATLHBIX KIETOKY.

Tema 3. IlutatejbHble cpeabl MW  MeTOAbl KYJIbTHBHPOBAHUS
MHUKPOOPraHu3MoB. 20 4yacos.

Teopus (4 wuaca): TlorpeOHOCTH MHUKPOOPTaHM3MOB B IHTATEIbHBIX
BEIIECTBaX MW  Kucjopoxae. [IpuroroBieHue  MOUTATENBHBIX  Cpel s



MUKpPOOPraHu3MoB. METOAMKN IMepecaJkl MUKPOOPTraHW3MOB Ha IMUTATEIbHBIE
cpenbl. KynbTuBrpoBaHrEe MUKPOOPTAHU3MOB.

Ipakxmuxa (16 uacos) Jlaboparopubsie padoThl «IIpuroroBieHue MIOTHOM,
MOJTYKUAKOW U KUAKON cpen Il MUKPOOPTraHu3MoBy, «[loceB MUKpOOpraHru3MOB
Ha IUIOTHYIO Cpeay pa3HbIMH crocobamu», «lloceB MHKpoOpraHusMoB Ha
NONYKUAKYI0  cpeny», «llepeceB u  BbICIEHHE  YUCTBIX  KYJIbTYp
MUKPOOPTaHU3MOB), «Mopdonorus KOJIOHUM MUKPOOPTaHU3MOB),
«KynpTypasibHbIE CBOMCTBA MUKPOOPTaHU3MOBY 6.

Moayas /. MeponpusiTusi NporpaMMbl Pa3BUTHS O00IIEKYJIbTYPHBIX
KOMIleTeHui. 4 yaca.

Ilpaxmuka (4 waca):

Brimonaenne keiicoB B pamkax Hemens OOIMIEKYIbTYpPHBIX KOMIICTCHITHM.
Yyactue B MEPONIPUATHSIX.

Mogayas 8. IloaBeneHne UTOroOB U3y4eHUs1 MPOrPAMMBI. 2 Yaca.
Ipaxmuxa (2 uwaca):
DKCHEepTHBIN 3Tan KeHCOB: 3aliuTa MPOeKTOB Ha MUHU-KOH(GEPEHITUH.

3.2. @opMbI ¥ BUJbI KOHTPOJISI

Juacnocmuka 3ghgpekmuenocmu oopazoeamenvpnozo npovecca.

[lo wuroram mnpoBeJeHUs Kypca MPOBOJUTCS KOH(MEpPEHIMs IO 3alluTe
MPOEKTOB, HA KOTOPOM 00yUaroniuecs MpeCTaBIsIOT CBOM NMPOEKTHI. Pe3ynbTaThl
KOHTPOJISl (PUKCUPYIOTCS B IMArHOCTUUECKOHN KapTe.

Ouenka yposHeii 0c60eHUL MOOYA

Kpurepuu oueHKH YPOBHEW OCBOEHUSI MOAYJICH:

YpoBHH ITapameTpsl IMoka3aresnu
Boicokmii | Teopetnueckue OOyuaromuiicss T1yOOKO M BCECTOPOHHE YCBOWI HpoOieMy;
YPOBeHb 3HaHUSI. YBEPEHHO, JIOTUYHO, TIOCJIE0BATEIFHO H TPAMOTHO H3JIaraet
(80-100%0) MaTepualg; yMeno OOOCHOBBIBAET U apryMEHTHpYeT

BBIIBUTa€EMBIE MM WJEN; JeIaeT BBIBOALI H OOOOIIEHUS;
CBOOOIHO BIIaJIEET MOHITUSIMU.

IIpakTrnueckue Crnoco0eH NpUMEHSATh MPAKTUYECKHE YMEHUSI U HaBBIKU BO
YMEHUS M HAaBbIKH. | BpeMSI BBINOJIHEHUS] CAMOCTOSITENbHBIX 3aaaHuil. Pabory
BBITIOJIHSET ¢ COOIIOZICHUEM MPaBUJI TEXHUKH O€30M1acHOCTH,
AaKKypaTHO, [JOBOAMT €€ 10 KOHIA. MOXeT OIEHUTh
pe3yibTaThl BBINOJHEHUS CBOETO 3aJaHUsA M JaTh OLIEHKY
palboThI CBOET0 TOBApHINIA.

Cpennuii | Teopernueckue Tema packpeiTa HEIOCTATOYHO YETKO W IIOJHO, TO €CTh
YPOBEHb | 3HAHUSL. 00Y4JarOIIHUICS OCBOWIT IPOOIIEMY, 10 CYIIECTBY U3JIaraer ee,
(50-79%) HO JIOMYCKAaeT HECYIIECTBEHHBIC OMIMOKA W HETOYHOCTH;

c1abo apryMEHTHPYET Hay4HbIE TIOJIOKEHUS; 3aTPYAHIETCS B
dbopMyTupOBaHUU BBIBOJOB M O0OOIIEHWN; YaCTHYHO
BJIAJIEET CUCTEMOW MOHSTHH.

[IpakTuueckue Brnaneer 6a30BbIMHM HaBBIKAMH M yMEHHSIMHU, HO HE BCET/Ia
YMEHUS U HaBBIKHU. | MOXKET BBIMOJIHUTh CAMOCTOSITENIbHOE 3aJJaHUE, 3aTPYAHAETCA
W TPOCUT TOMOINM Tmemarora. B pabore momyckaer
HEOpPEXKHOCTh, JIeNaeT OLIMOKH, HO MOMKET YCTPAaHUTh HX
TIOCJIe HABOJSIIMX BOIPOCOB MJIM CaMOCTOATENbHO. OIIEHUTH




pe3yabTaThl CBOEW MEATEIBHOCTH MOXET C TOACKA3KOM
mnemarora.

Huskuii | Teopernueckue OOyyaromuiicss He YCBOMJI 3HAUUTEIBHOW YacTH MPOOJIEMBI,
YPOBeHb | 3HAHUS. JIONYCKAeT CYIICCTBEHHBIC OIMIMOKKM W HETOYHOCTH IIPH
(MeHbIIIE pPacCMOTpEHHH €€; HE MOXKET apryMEHTHPOBAaTh Hay4yHbIC
50%0) MIOJIOKEHHST; HE (POpPMyITUpPYeT BBIBOJIOB M OOOOILICHHMIA; HE
BJIAJICET MOHATUIHBIM anIapaToM.
[MpakTHuyeckue Brageer MUHMMaQIbHBIMH Ha4aJlbHBIMH HaBBIKAMH H
YMEHHS U HaBBIKU. | YMCHUSAMH. YYalIUuHCS CHOCOOCH BBIIOJIHATh KKIYIO
OIEPAIMIO TOJBKO C MOJCKA3KOW Tearora Wil TOBapHIICH.
B pabote momyckaeTr rpyObie OmMOKH, HE MOXET UX HAUTH
uX Jaxe mocie ykazaHus. He cnocoOeH camMoCTOSITENbHO
OLICHHUTH PE3yJIbTaThl CBOEH pabOTHI.
Ceoonasn maonuua pezyibmamos 00yyeHus
nO 00NOJIHUMEIbHOIL 00We00pPaA306amenbHOIl npozpamme
«bnoJlao. JTunus 0»
[Tenaror nom. obpazoBanus ['mazynosa E./I.
rpymma Ne
Ornenka Hrorosast
Ne oU Ouenka IIPAKTUYECKUX OICHKa
n/n o0yyJarorerocs TEOPETUYECKUX 3HAHUN YMEHUH H
HaBBIKOB
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Ilokazamenu oceoenus 00noIHUMENbHOU 00ULE00PA306aMENLHOL RPOZPAMMDbL
YpoBHU 0CBOEHHUSI TPOTpaMMEI (B %0):

Hwuzkninn

Cpennuit

Bricokuit

V. Kommieke oprann3aniMOHHO-NIEeAATOTHYeCKUX YCI0BH




4.1. KanennapHblii ydaeOHbIH rpaguk (npujioxkernue 1 k nporpamme)

4.2. PecypcHoe o0ecnieueHne mNporpaMMbl

-MaTepHaJIbHO-TeXHHYECKOe o0ecneyeHue

Jjist mpoBeieHus! JIEKIUHA, CEMUHAPOB MPEYCMOTPEH KaOUHET,
OCHAILICHHBIN KOMIIBIOTEpHOM TeXHUKOM, HE MeHee | T1K Ha 2 yueHuka,
MIPOEKTOPOM, 3KPAaHOM, MarHUTHO-MapKEPHON JOCKOM, MAarHUTHO-MAapPKEPHBIM
baum-gyapToMm.

JlaGopaTopubie 3aHsaTHS Kypca «bmoJlab» mpoBomsTcs B y4ueOHOM
7abopaTopuu, MPEJHA3HAYEHHOM [UIsi TMOATOTOBKA M IPOBEACHHUS XUMHUKO-
Oouonornueckux ucciaegoBanuil. OOopynoBaHHE M TEeXHUKa pPabOT B y4deOHOI
7a00paTOpuM JOJDKHBI  COOTBETCTBOBATH TPEOOBAHMAM, MPEABIBISEMBIM K
MIPOU3BOCTBEHHBIM U IPYTUM JIA00PATOPHSIM COOTBETCTBYIOILIETO IPODUIIS.

B cocrtaB yueOHOI mabopaTopuu BXOIAT: KOMHATa I MCCIIEIOBAaHUM-
3aHITHI; aBTOKJIaBHAs (CTEPIIIM3AIMOHHAS ); MO€UHAs, 000PY/I0BaHHAS JIJISl MBIThS
MOCYy/Ibl; MaTEepUadbHasi KOMHATa — JIJII XPAHEHHUs 3alacoB PEAKTHUBOB, MOCYHbI,
anmnaparypsbl, IpuOOPOB, X034MCTBEHHOTO MHBEHTApS.

-y4e0HO-MeTOANYEeCKHE CPeICTBa 00yYeHHs:

[Ipumensiemoe Ha 3aHATUAX JUIAAKTUYECKOE M y4eOHO-METOAMYECKOE
o0ecrieueHne BKJIIOYAET B ceOs AIEKTPOHHbIE YUEOHUKH, CIIPABOYHbBIE MAaTEpHAJIbI
U cucreMbl wucnonb3dyembix [Iporpamm, HWurepHer, paboune TeTpagu
o0yyJarommxcs.

-crenMaabHoOe 000py10BaHMe:

Ananmutnueckue Bechl «"'A & D" HR-100AZGy.
CTexJsiHHbIC MMUIMETKU ¢ TPYIIaMu PE3UHOBBIMH.
[ToTeHmomMeTp ¢ HAOOPOM HOH-CENEKTUBHBIX JIEKTPOIOB.
[TpoOupku, KOIOBI, XUMHUYECKHE CTAKAHbI, MEPHBIE KOJIObI, MEPHBIE LIMJIUHIPHI.
[IITatuBbl 1151 MIPOOUPOK.

TexHn4eckue BECHI.

Hab6op apeomeTpos.

MaruauTHas memaka.

doTroarnmapar.

[ltatuB nns doToarnmapara.

[enTpudyra.

MuKkpockoIbl ydeOHbIE.

Jlynibl OMHOKYJISIpHBIE.

MukpoTtom.

CroupToBKHU.

HepxaTtenu s mpoOUpPoK.
OKyJnsIp-MHKPOMETPBL.

OOBEKT-MUKPOMETD.

Kameps! ['opsieBa.

Buneookysspsl.

Cyxo-xapoBoi mkad.

ABTOKJIaB.

[TeTm MukpoOUOIOTHYECKHE.



[InaTenu JpHUranbckoro.
[InreTkn aBTOMaTHYECKUE CO CMEHHBIMU HAKOHEYHUKAMM.

-UH(OPMALMOHHO-METOINYECKOe 00ecreYeHHe

CBenenust 0 (GopMax W TEXHOJOTHSIX OpraHU3AIMH Y4eOHBIX 3aHATHA,
METO/aX U Mpuemax paboThl ¢ 00y4arOUIUMUCS, UCIOJIb3YEeMOM IUAAKTHUYECKOM
MaTtepuaie u popmMax OTCICKUBAHUS PE3yIbTATOB MIPEACTABICHBI B TAOJIHIIE.

Ha3panue ®opMbI TexHoJiorus Merogst u  mpuemsbl | Bo3mokHBIH Texunyeck | Popma
pasneana, OpPraHM3alMM | OPraHU3anMH | PadoThI € YYAUTHMUCS AUIAKTHYECKH | oe OTCJICKUBA

Ne | Tembl Y4eOHbIX 3AHATHI M MaTepuaJ OCHAIlLleHHe | HUSA "

n/ 3aHATHIA 3aHSTHS (ukcauu

n pe3yJabTaTo

B

1 | Beenenne B | becena, Tpamimonssle | CIOBECHBIE METOBI [pe3enTanys, Kowmmerorep | Komburmpo
obpazoBarenb | IUCKyccus, TEXHOJIOTHH, (ycTHOE M3TI0XKEHHE); BHZIEO , IPOEKTOp | BaHHAS
HYIO MIPAaKTHYECKas] | TEXHOJIOTHI Harnsaaere meToast (ycTHBIH
MporpaMmy pabora COTpYyIHMYECTB | (METOJ AEMOHCTpAInH, 0TIpOC)

a METOJ| WJTIOCTPAITHIf)

2 | OcHOBEHI Jlexuns, Kommrtotepasr | CrioBecHbIe Merons! | Buneo, Kowmmetotep | @poHTatbH
MIPOEKTHOM pabora B | € TEXHOJOTHH, | (TUCKYCCHSI) MPE3EHTALIHY, , TIpoeKkTop, | as (YCTHBIN
JIESITETIBHOCTH | MaJIbIX MPOEKTHBIE Mertoapl  npoOJIEMHOrO | KOMIIBIOTEpHBIE | (hrmmyapt 0OIIpocC).

rpymnmnax, TEXHOJIOTHH, 00y4eHUs (4acTHYHO- | CUMY/SIMM W | MarHutHO- | I'pymmoBas
JIACKYCCUS TEXHOJIOTUN TIOVCKOBBIH, T.I. MapKepHbIid | (TpakTHyec
COTPYJHHUYECTB | HICCIIEIOBATEIBCKHIA, , Kas
a TI03HABaTEIbHOE ¢nmomactep | mpoBepka)
IpoOIEMHOE U3JIOKEHHUE, BI,
JMaIOTHIECKOe ¢otoanmap
poOIeMHOE ar
U3JI0KEHUE, )
3 | Moaynb Jlexuys, Tpamuonssle | CroBecHbIe Meroasl | Buneo, Kowmmerorep | @poHTambH
«XUMUI» JIACKYCCH, TEXHOJIOTHH, (yCTHOE M3JI0XKEHHE) TMIpe3eHTallHN, , TIpOEKTOp, | ast (YCTHBIH

pabota B | MPOEKTHBIE Mertozpt MPOOJIEMHOTO | MeTomMdeckie | (rmmaapt 01Ipoc).
MaJIbIX TEXHOJIOTHH, o0yueHwus (vacTUuHO- | yKa3aHWs K | ¢uomactep | ['pymmosas
IpyMIax, TEXHOJIOTHU TIOMCKOBBIH, 71a00paTopHBIM | BI, (mpaxTHyec
nabopatopHasi | COTPY/IHMYECTB | MCCIIEOBATENIbCKHUI, paboTam ¢oroarmap | kas
pabora, a [03HABATENBHOE ar, TIPOBEPKA).
TIPpAaKTUYCCKasA HpO6f[eMHOC PCAKTHBEIL, KOM6I/IHI/IpO
pabota M3IOKEHNE) XUMHYECKa | BaHHas

Harnsaaaeie METObI A mocyna, | (mpakruyec

(MeTon  JEMOHCTpAIUIA, ApCOMETPBL, | Kai

METOJI WLTIOCTPALIHIA) TIOTEHIMOM | TIPOBEPK)

e1p

4 | KomangHoe Jlexmmsa-6ecena, | Kommerotepust | CrioBecHbIe Metos! | Buneo, Kowmmerorep | @poHTambH
B3aMMOJIEHCTB | paboTta B | € TexHonoruy, | (Oecena, TUCKYCCHs) MPE3CHTAIIHY, , TIpoekTop, | as (YCTHBIH
ne B | MaIBIX TPyMIaXx | MPOSKTHHIE Metonpl  mpoOJIEMHOTO | KOMITBIOTEpHBIE | (humaapT o11poc).
MIPOEKTHOM TEXHOJIOTHH, o0y4yeHus (9acTHYHO- | CHMY/SIWM W | MarHUTHO- | I'pymmoBast
JIeSITETTHHOCTH TEXHOJIOTHHI TIOFICKOBBIH, T MapKepHBI | (TpaKTHdec

COTPYIHUYECTB | MCCIIEOBATENBCKUM, , Kast
a MI03HABATENBHOE ¢nomacrep | mpoBepka)
MPOOJIEMHOE U3JIOKCHUE, B,
JUAIIOrMYEeCKOe ¢otoanmap
poOJIeMHOE ar
H3JI0XKEHHE,)
5 | Moayns Jlexuys, Tpaguiionssle | CroBecHbIe Metons! | Buneo, Kowmmnbtorep | @poHTansH




«MHMKpPOCKOIIH | JIUCKYCCHsl, TEXHOJIOTHH, (YCTHOE H3TI0XKEHHE) Npe3eHTAaLNH, , TIpOeKTOp, | as (YCTHBIHA
S pabota B | TIPOEKTHBIS Mertozpt MPOOJIEMHOTO | METOAMYecKre | (IIHITIapT oT1pOC).
MaJIbIX TEXHOJIOTHH, 00yJeHs1 (dacTHaHO- | yKa3aHHUA K | ¢momactep | I'pyrmosas
TpYIIax, TEXHOJIOTHI TIOFICKOBBIH, 71ab0paToOpHBIM | B, (mpaxTHYec
abopaTopHast | COTPYAHHYECTB | HCCIEOBATEIBCKUM, pabotam (otoarmap | xas
paGora, a TI03HABATENHLHOE ar, TIPOBEPKA).
TIPaKTAYECKas poGeMHoe muKkpockorr | KomOurmpo
pabota H3IOKCHNE) b, BaHHas
Harnsgusie METO/IbI MHKpOOUON | (MpaKTHHec
(MeTon  IeMOHCTpaIuid, OTMHCCKUC | Kasl
METOJI MILTIOCTpaLuii) e, TpoBEPKa)
CITUPTOBKH,
TPEIMETHBI
e "
TIOKPOBHBIC
CTEKIIa,
BHIIOCOKYIIS
PBI, KaMepel
T'opsieBa,
00BeKT-
MHKPOMETD,
OKYJIAp-
MHKPOMETp
Mopynb Huckyccus, Tpammmonnsie | CioBecHbIE metonsl | Bupeo, Kommbtotep | @poHTabH
«MuxpobHono | Jexiws, TEXHOJIOTHH, (YCTHOE MBTIOXKEHHE) MPE3EHTALIHY, , TIpoeKkTop, | as (YCTHBIN
THSD) pabota B | TIPOCKTHBIC Mertompt TpOoOJIEMHOTO | MeTompdeckie | omrmaapt 0oIIpoc).
MaJIBIX TEXHOJIOTHH, 00y4eHns (JacTHdHO- | yKa3aHMA K | ¢momactep | I'pymmoBas
rpymmax, TEXHOJIOTHHI TIONCKOBBIH, 71a00paTOPHBIM | B, (TpaxTIdec
MIPAaKTHYECKast | COTPYIHHYECTB | WCCIEIOBATEIBCKHA, pabotam ¢oroanmap | kas
pabora, a TO3HABATENLHOE ar, TIPOBEPKA).
nmabopaTopHas npoGreMHoe peaxtiBbl, | KomOmHmpO
pabora 3IOKCHNE) XUMHUYECKa | BaHHas
Harnsgmsie METOIBI s mocyna, | (mpakTHyec
(MeToz  IeMOHCTpALHIA, MHKPOCKOIL | Kast
METOJI MILTIOCTPaLHii) b, TpoBEpKa)
NUTaTeNIbH
bl  CpEabl,
ABTOKJIaB,
Ccyxo-
JKapoBOU
mKad,
IITIaTesn
Jpuranscko
ro,
MHKPOOHOTT
OTUYEeCKHe
eI,
CITPTOBKH,
MHKPOOHOIT
OTHYECKHE
KpacHTelH.
Meponpusatus | Pabora B | IIpoexTHble CrnoBecHble meronsl | Ipesenrarumy, Kowmmerorep | KomOurmpo
MpOTpaMMBbI MaJIBIX TEXHOJIOTHH, (becena, muckycens); BHJICOMATEpUal | , TPOEKTOp, | BaHHAS
pasBUTH rpymnmax, TEXHOJIOTHHI Harnsnusre METONBI | Bl ¢mmrmaapr
OOILEKYIbTYp | IUCKycCUs COTPYJHHMYECTB | (METOJ AEMOHCTpPAINN) MarHuTHO-
HBIX a, MeTtompl  mpoOIEMHOTO MapKepHbIH
KOMIETEeHIUH KOMITHIOTEPHBIE | OO0YYCHHS (gacTraHO- ,
TEXHOJIOTHH TTOWCKOBBIIA) (hmomactep
BI,
(horoarmap
ar,
BHJICOKaMep

a




IpencraBnenn | Kondepenims | IpoekrHbie CrnoBecHble Metozs! | IlpeseHrarmu Kowmmetotep | I'pymmosas
€ TIOJTy4eHHBIX TEXHOJIOTHH, (6ecena, muckyccusi); , TIpOeKTop, | (YCTHBIHA
Pe3yIbTATOB. TEXHOJIOTHI Harnsnasre METOJBI (oToarmap | KOHTPOJIB)
COTPYIHUYECTB | (METOA JEeMOHCTPALHi); ar
a MeTonp! mpoOIeMHOTO
o0OyueHus
(coobmaromee
HU3JI0KEHUE C
dJIEMEHTaMHU
IpOOIEMHOCTH,
JHAJIOTUYECKOE
npobaeMHoe
H3JI0KEHHE)

V. Cnmcok Jurepatypsbl

Cnucok McnoJib30BaAHHOM JUTepaTypsbl: (71 negarora)

1.

2.

Anaapy3 JIx., bpumonekym6 II., Ixuxen3 T., Jlucc II. BBegenune B Xumuro
oKpyxatromie cpenbl. —M.: Mup, 1999. 271 c.

benoa T. I'. MccnenmoBaTtenbCkass U MPOEKTHASl JEATEIBHOCTh Y4YalllMXCS B
coBpeMeHHOM oOpa3zoBanuu // W3Bectuss Poccuiickoro rocyaapcTBEHHOTO
negarorudeckoro ynusepcuteta uM. A.U. T'epriena, 2008. — Beimyck Ne 76-2. —
C.30-35.

bykaroB B.M., EpmoBa A.Il. HeckyuHbie ypoKu: OOCTOSTENIbHOE H3JI0KECHHE
COILIMO/UTPOBBIX TexHoJoTui oOydeHus. [locoOue mnsa yuurteneit duzuku,
MaTeMaTukH, reorpaguu, ouonoruu u xumuu. — CII0.:1lIkonbHas oura, 2013. —
240 c.

I'pomeBa JI. II. PactBopwrl. Pacuer cocrtaBoB. Pa3z0aBieHume, CMeIIeHHE,
KOHIICHTPUPOBAHUE pPAcTBOPOB. Pacuer cocTaBa W XapaKTEPUCTUK TBEPIbIX
MatepuanoB: Meroguueckoe nocooue — HoBropoackuii rocyaapCTBEHHBIM
yauBepcuteT, 2006.

Kysnennos WM. H. HayuyHoe wucciaenoBaHue: MeETOAMKA MPOBEACHUA W
opopmienue. — M.: M3natennpcko-Toprosas kopropamus «/lamkos u K», 2004.
FOmkoB A.H. VYdeOHble mnpoekThl Ha MaTepualie eCTECTBEHHOHAYYHBIX

auciuiuinH. M3 meroguueckoro ombita nporpammbl  «llIkonpHas Jlura
POCHAHOY. — CII6.: IlIxonpHas aura, 2015. — 106 c.

Cnucok pekoMeH1yeMoii JTUTepaTyphbl: (11 00yJaronuxcst U pOAUTeIIei)

.Ky3nenos WM. H. Hayunoe wuccienoBaHue: METOAMKA MNPOBEACHUS U

opopmiierne. — M.: M3gaTenscko-Topropas kopnoparus «Jlamkos u Ky, 2004.

. Jleencon M.A. 3anumarenbHass XuMHs 1JI9 JETEW U B3POCIBIX. — «ABaHTat»,

2010.

3. JleontoBuu A. B., Kamauuxuna O. M., O6yxoB A. C. TpeHuHT

«CaMOCTOSTEIbHBIC UCCICIOBAHMS IIIKOJIHLHUKOBY. — M., 2003.




Ipuioxenus

IHpuiaoxenue 1

Kanenaapubiii yueOHbIid rpaguk

ITengaror: I'maszynosa E./I.

KonnuecTBo yueOHBIX Heemb: 36
PexxuM mpoBeICHHSI 3aHATHIH: 2 pa3a B HEACIIO 10 2 aKaJeMUICCKUX Jaca

[Ipa3aHUYHbBIC U BBIXOJHBIE JHU (COTIACHO TOCYAAPCTBEHHOMY KaJICHIAPIO)

KauukyisipHbIA IEPUO:

Bo BpPCMs KaHUKYJI 3aHATHUSA B O6T>€I[I/IH€HI/I51X IMPOBOJATCA B COOTBETCTBUU C
y‘-Ie6HBIM IJIAHOM, JOITYCKACTCA U3MCHCHHUC PACIIMCAHN.

No | Mecsy | Yucno | Bpems dopMa 3aHATUSL Kon- | Tema 3ansrus Mecro DopMa KOHTPOJIS
/o MPOBEICHUS BO MIPOBEICHUS
3aHATHS 4acoB

1. becena, 2 UeMy MBI XOTUM buoksantym, | KomOGunupoBanu
JUCKYCCHS, HAy4UThCA Ha kab. 120 ast (ycTHBIN
MPaKTUYECKAst buokBanTyme? orpoc)
pabota

2. Jlexmus, 2 [Ipoekt u buokBantym, | ®@poHTanbHas
JTUCKYCCHS, HCCIIeIOBaHNE KaK ka0. 120 (ycTHBIH ompoc)
pabota B ManbIxX IIyTH CO3aHUS
rpymnmnax HOBOTI'O.

3. Huckyccus, 2 3HaKOMCTBO ¢ buoksanty™m, | I'pynmnosas
paboTa B MaJbIxX keiicamu. [Ipocmotp | xab. 120 (mpakTryeckas
rpymnmnax MOTHUBAIMOHHOTO IIPOBEPKa)

MaTepuaa.

4. Huckyccus, 2 Amnanmu3 npobiemHoi | bruokBanTywm, | ['pynmoBas
pabota B MaibIX CUTYaIUH. ka0. 120 (mpakTryeckas
rpymmax dopMyIHpOBKa MIPOBEPKA)

poOJIeMBI.

5. Huckyccus, 2 ITocTanoBka buokBanty™m, | I'pynnoBas
pabota B MaibIX MPOEKTHOM 3a1auu. ka0. 120 (mpakTryeckas
rpyImnax MIPOBEPKA)

6. [IpaxTnueckas 2 3HaKOMCTBO ¢ buoksantym, | I'pynmoBas
pabora, pabora B nabopaTopueil. kab. 120 (mpakTryeckas
MaJIbIX rpynnax TexHuka POBEPKa)

0€30MacHOCTH MPH
paboTe B XUMHUYECKOI
nabopaTopuu.

1. Huckyccus, 2 Keiic «Onpenenutens | buokBantym™m, | ['pynmosas
pabota B MaibIxX XUMUYECKON ka0. 120 (mpakTryeckas
rpymnmnax MOCY IbI» pOBEpKa)

8. JlaGoparopHast 2 «TexHuKa buokBantym, | KomOunupoBanu
pabora, pabora B MTATICTUPOBAHU. ka6. 120 as (mpakTHIecKas
MaJIBIX TPyTIax TIPOBEPKA)

9. Jlexuus, pabora B | 2 X¥MHYecKue u buokBanty™m, | ®poHTambHAs
MaJbIX FpyImax ¢duznueckue kab. 120 (ycTHbIi ompoc)

CBOICTBA BEIIECTB.
[Ipoctble u cnoxHble
BEIECTBA.




10. Jlexmwmst, pabora B OCHOBHBIE TPYIIITHI buoksanTy™m, | DpoHTANTBHAS

MaJIbIX TPyTIIax XUMHAICCKUX kab. 120 (ycTHBI o11poc)
BEIIECTB.
Bonopoansiii
nokaszareiyb pH.

11. Jlexmwms, pabora B ITonsTHe 0 buokBanTym, | ®@poHTambHAS
MaJIbIX TpymHIax XUMUYECKUX ka0. 120 (ycTHBIN ompoc)

peaKknyix U UX THMax.

12. IIpaktuueckas «Coznanmne mogeneit | buoksantywm, | ['pymnmosas
pabora, pabora B MOJIEKYI U3 ka6. 120 (TpakTHdecKas
MAaJIBIX Tpymax TUTACTHITMHAY poBEpKa)

13. Huckyccus, Keiic «Taiinas xu3np | buokBantym, | I'pynmosas
pabora B MalbIxX MOJIEKYIDY ka6. 120 (TpakTHdecKas
rpymnmnax MPOBEPKA)

14. IIpakTrueckas Keiic «Taiinas )xu3Hp | buokBantym™m, | I'pynmnosas
pabora, pabora B MOJIEKYIDY ka6. 120 (TpakTHdeckas
MaJbIX TPyHIax TIPOBEPKA)

15. [IpaxTnueckas Keiic «Taitnas )xu3up | buokBantym™m, | I'pynmnosas
pabota, pabora B MOJICKYIDY kab. 120 (npakTuyeckas
MaJbIX TPyHIax IIPOBEPKA)

16. [IpakTuueckas «IIpuznaku buokBantym, | ['pynmoBas
pabora, pabora B XUMHAYECKHUX kab. 120 (mpakTHueckas
MAaJIBIX rpynnax peaKui» IIPOBEPKa)

17. IIpaktuueckas «ArperaTHble buokBanty™m, | I'pynnoBas
pabora, pabora B COCTOSIHUS BeecTBy» | kab. 120 (mpakTHueckas
MaJIbIX TpyHIax MIPOBEPKA)

18. [IpaxTiueckas «Cnoco0bt buokBantym, | ['pymnmoBas
pabora, pabora B mmepenus pH ka0. 120 (mpakTryeckas
MAaJIBIX TPYyIIax pacTBOpPOB» pOBEPKa)

19. Huckyccus, Keiic  «IIpuponnas | buokBantym™m, | I'pynmnosas
pabota B MaibIxX WHANKATOPHAS ka0. 120 (mpakTryeckas
rpymmax Oymaray» IIPOBEPKA)

20. [IpaxTnueckas Keiic  «IIpuponnas | buokBantym, | KomOunMpoBaHH
pabora, pabora B WHIUKAaTOpHAS kab. 120 as (mpaxkTUdecKas
MAaJIBIX Fpynnax Oymaray pOBEpKa)

21. [IpakTnueckas «OKHCITUTENBHO- buokBantym, | KomOunupoBanu
pabora, pabora B BOCCTaHOBHUTEJIbHBIE | Kab. 120 as (mpaxkTHYecKas
MAaJIBIX rpynnax peaxkuuu pOBEPKa)

22. Jlexmus, pabota B PactBopsl, ux | buokBantym™m, | ®poHTtanbHas
MaJIbIX TPyTIax KOHIICHTpPAITUH, kab. 120 (ycTHBI o1poc)

CHIOCOOBI BBIPaKEHUS
U OIIpeeNICHUs

23. [Ipaktuueckas «Pemienne 3amau Ha | buokBantym™m, | ['pynmnoBas
pabora, pabora B pacyet kab. 120 (pakTudeckas
MAaJIBIX TPYIIax KOHIICHTpaIH pOBEpKa)

pacTBOpPOBY,

24. [IpakTnueckas «IIpurotoBnenue buoksantym, | I'pynmosas
pabora, pabora B pacTBOPOB COJIEIY, ka6. 120 (pakTdeckas
MAaJIBIX Fpynmnax pOBEpKa)

25. [IpakTnueckas «IlocTpoenne buoksantym, | I'pynmosas
pabora, pabora B rpaduka ka0. 120 (npakTuyeckas
MAJIBIX TPYIINax 3aBHCUMOCTH pOBEpKa)

IUIOTHOCTH PacTBOpa
oT KOHIIEHTPALH
BEIICCTBAY,
26. [IpakTHueckas «Ormpenenenne buokBantywm, | I'pynmoBas




pabora, paboTa B KOHIICHTpAITUH kab. 120 (TpakTHdeckas
MaJIbIX TpyIIax pacTBopa npu IPOBEpPKa)
MTOMOIII APEOMETPay,

27. [IpakTuyeckas 2 «Onpexnenenue BuokBantywm, | I'pynmoBast
pabora, pabora B KOHIICHTpAITU! ka6. 120 (TpakTHdeckas
MaJIbIX TpyTIax pacTBOpa npu MIpOBEpKa)

MTOMOIIA
MOTEHIIMOMETPA.

28. Jlekius, padoTa B | 2 Paznencuue buokBantym, | ®ponTanbHas

MaJbIX TPyIIax OJTHOPOJIHBIX U ka6. 120 (ycTHBIH ompoc)
HEOJHOPOAHBIX
cMmecei

29. [IpakTuueckas 2 «BrIpamuBanue buokBantym, | ['pynmosas
pabota, pabora B MOHOKpHUCTAJLIA ka0. 120 (npakTuyeckas
MAaJIBIX Tpynmax MEIHOTO Kymopoca IpoBEpKa)

30. [IpakTuueckas 2 «bymaxHas buokBantym, | ['pynmosas
pabora, pabora B xpoMarorpadus ka6. 120 (TpakTHdecKas
MAJIbIX TPYIIax pacTUTENBHBIX pOBEPKa)

UTMEHTOBY.

31. Huckyccus, 2 Keiic  «Bomme6nsit | buokBanTy™m, | KomOnHupoBanHa
pabota B MaJbIX cBetodop» kab. 120 s (IpaKTUYeCcKas
rpymnmnax MIPOBEPKA)

32. [IpakTiueckas 2 Keiic  «Bomme6nsii | buokBanTy™m, | KomOnHupoBanHa
pabora, pabora B cBetoop» ka0. 120 st (TIpaKTHYeCcKas
MaJIbIX TPyIIax MIPOBEPKA)

33. Jlexumsi-Gecena 2 Komanpna n BuokBantym, | ®ponTanbHas

KOMaHIHOE ka0. 120 (ycTHBIH ompoc)
B3aNMOJEHCTBHE

34. PaGota B Mmaimbix | 2 OpraHu3aioHHoO- BuoxBantym, | I'pynmoBast

rpyImnmax JIeSITEIbHOCTHBIE kab. 120 (mpakTuyeckas
WTPHI HA MIPOBEPKA)
KOMaH/1000pa30BaHue

35. PaGora B Mmaimbix | 2 OpraHu3aioHHoO- BuokBantym, | I'pynmoBast

rpyImmax JIeSTEIbHOCTHBIE ka0. 120 (mpakTryeckas
UTPBI Ha IpOBEpPKa)
KOMaH1000pa30BaHue

36. PaGora B Maimbix | 2 OpraHu3aioHHo- BuoxBantym, | I'pynmoBast

rpyImmax JIeSTEIbHOCTHBIE ka0. 120 (mpakTryeckas
UTPHI HA IPOBEpKa)
KOMaH1000pa30BaHue

HUroro: 72

37. Jlexrus, pabota B | 2 Mukpockor u buokBanty™m, | @poHTaTBEHAS
MaJbIX TPyIIax METO/IBI ka0. 120 (ycTHBIH ompoc)

MHUKPOCKOITUYECKUX
HUCCIIEI0OBAHUI

38. JlaGoparopHast 2 «Y CTpOHCTBO buoxBantym, | KomOunupoBanna
pabora, pabora B MHKPOCKOIIA, ka6. 120 s (TmpakTH4ecKas
MAJIBIX TPYIINax npaBuia paboTel € pOBEpKa)

HUM.
39. Jlexuus, pabora B | 2 Bunst buokBantym, | ®poHTanbHAsA
MaJbIX TPyIIax MHUKpOTIPENapaToB. ka0. 120 (ycTHBIH ompoc)
TexHuka
[IPUTOTOBJICHUS
BpPEMEHHBIX
MHUKPOIpEnaparos.
40. Jlexuus, pabota B | 2 [IpuroroBnenue buokBanty™m, | ®poHTaNBHAS




MaJlbIX Tpynnax MOCTOSIHHBIX ka0. 120 (ycTHBIH ompoc)
MHUKpPOIIpEnapaTos.
OkparuBanue
MHUKpONpenaparos.

41. JlaGopaTopHas «IIpuroroBieHne buoksantym, | KomObuanpoBanHa
pabora, pabora B BPEMEHHBIX ka6. 120 s (TmpakTHdecKas
MaJIbIX TPyInax MHUKpOIpenapaToB pOBEpKa)

(Bucsuas Karui,
JaBJieHast KaIuis,
Ma30K)»

42. JlabopartopHast «OxpannBaHue BbuokBantym, | KomOuHupoBanna
pabora, pabora B BPEMEHHBIX ka6. 120 s (TmpakTHdecKas
MaJIBIX rpynnax MHUKpOIpEnapaToBy IIPOBEpKa)

43. JlabopartopHast «IIpurotoBnenue BbuokBantym, | KomOunupoBanna
pabora, pabora B MIpernapaToB, ka0. 120 s (mpakThdeckas
MAaJIBIX TpyInax 3aKJIIOYEHHBIX B IIPOBEPKa)

[JIMLEPUH»

44, JlabopartopHast «Meton BuokBantym, | KomOuHupoBanHa
pabora, pabora B TEMHOTIOIBHOM kab. 120 a1 (mpakTU4ecKas
MAaJIbIX Ipynnax MHUKPOCKOITUH u IIPOBEPKa)

G hepeHInaIBHO-
UHTEPPEPEHIIMOHHOT
0 KOHTpacTa»

45, JlaboparopHas «IIpuroroBnenne buoksantym, | KomOuanpOBaHHa
pabora, pabora B MOCTOSTHHBIX kab. 120 a1 (mpakTU4ecKas
MAaJIBIX TPYyIIax MHUKPONPENapaToBy pOBEpKa)

46. Huckyccus, Keiic  «Xpomocoms! | buokBanTym, | ['pynmosas
pabota B MaibIX CBOVIMH TJIa3aMID». ka0. 120 (mpakTryeckas
rpymmnax MIPOBEPKA)

47. [IpaxTnueckas Ketic  «Xpomocowmsl | bruokBanTym™m, | KomOunupoBanua
pabora, pabora B CBOVIMH TJIa3aMI». ka0. 120 s (mpakThdeckas
MaJIbIX TpyIIax MIPOBEPKA)

48. JlaGoparopHas «M3mepenne BuoxBantym, | KomOuHMpOBaHHa
pabora, pabora B pa3MepoB KIETOK» ka0. 120 s (mpakThdeckas
MAaJIBIX Fpynnax pOBEpKa)

49. JlaGopartopHas «Ormpenenenne BuoxBantym, | KomOuHMpOBaHHA
pabora, pabora B KOJIMYECTBa KIETOK B | kab. 120 a1 (mpakTU4eckas
MAaJIBIX rpynnax erHuIe 00bEMay pOBEpKa)

50. JlaboparopHas «Doro- n buoksantym, | KomOuanpoBaHHa
pabora, pabora B BUJIEOCHEMKA ka0. 120 a1 (mpakTu4eckas
MAaJIbIX TPYIIax MHUKPOCKOITUYECKUX pOBEpKa)

00BEKTOBY.

51. Jlexuus, pabota B 3HaKOMCTBO ¢ | buokBanTym, | @poHTaNBHAS
MaJIbIX TPyTIax MUKpOOHoJIoruuecko | kad. 120 (ycTHBI o1poc)

1 mabopaTopuei

52. [Ipaktuueckas Mertoast buokBantyw™m, | I'pynmnoBas
pabora, pabora B CTEPIIIH3AITIT ka6. 120 (TpakTHdeckas
MAJIBIX TPYIINax MOCYIbI U pOBEpKa)

xuakocreil. Benenue
KypHaia
CTEpHITU3AIHH.
53. Jlexmus, pabota B Muxkpoopranuzmsl U | buokBanTy™m, | @poHTanpHas
MaJIbIX TpyIIax ux kinaccupukanus. | xkab. 120 (ycTHbIi ompoc)
CnopoobpazoBanue y
OaxTepuil.
54. JlaGopartopHast «3HaKOMCTBO C buokBantym, | KomOuHupoBanna




pabora, pabora

B

OYKapuOTHBIMU U

ka0. 120

s (mpakTh4ecKas

MaJIbIX TpyIIax MPOKAPHOTHBIMH IPOBEpPKa)
MHUKPOOPTraHU3MaMHU

55. JlabopartopHast «OxpamuBanue crnop | buoksantym, | KomOunupoBanna
pabora, pabora B OakTepHii» ka6. 120 s (TmpakTHdIecKas
MaJbIX TPyHIax TIPOBEPKA)

56. Huckyccus, Keiic «VccnenoBanue | buokBantym, | I'pynmnosas
pabota B MajbIX (hopmbI KJIeTOK | ka0. 120 (npakTuyeckas
rpymmax OakTepHii. TIPOBEPKA)

57. [IpakTraeckas Keiic «MccrnenoBanne | buokBantym™m, | KomOnHupoBanHa
pabora, pabora B (hopmbI KJIeTOK | ka0. 120 s (mpakThdeckas
MaJIbIX Fpynmnax OakTepuii». IPOBEPKA)

58. Huckyccus, Keiic «Omnpenenenne | buokBantym, | ['pynmoBas
pabora B MalbIxX rpamm- ka6. 120 (TpakTHdecKas
rpymnmnax MPUHAATIEKHOCTH NpOBEPKa)

OaKTepHATBHBIX
KIIETOK»

59. [IpakTuyeckas Ketic «Onpenenenne | buokBantym™m, | KomOunupoBanua
pabota, pabora B rpaMM- kab. 120 s (mpakTU4ecKas
MaJIbIX TpyIIax MPUHAIISKHOCTH poBEpKa)

OaKTepHaTbHBIX
KIIETOK»
60. Jlexuusi, pabota B [orpebHOCTH BuokBantym, | ®ponTanbHas
MaJbIX TPyIIax MUKpPOOPTraHU3MOB B | kab. 120 (ycTHBIH ompoc)
UTATENBHBIX
BEILIECTBAX H
KHCIIOpOJIE.
[IutarenbHble Cpeabl.

61. Jlexuusi, pabota B Metoauku niepecanku | buokBantym, | @poHTansHas

MaJlbIX Fpymmax MHUKPOOPraHu3MOB Ha | kab. 120 (ycTHBIH ompoc)
MUTATEIbHBIC CPEJIBL.
KynsruBuposanue
MHUKPOOPTraHU3MOB.

62. JlaboparopHas «IIpuroroBnenue buoksantym, | KomOuanpOBaHHa
pabora, pabora B IJIOTHOM, ka0. 120 s (mpakThdeckas
MAaJIbIX TPYIIax MOJTYKUTKOU U pOBEpKa)

SKUJIKOU cpent st
MHUKPOOPTaHH3MOBY»

63. JlaboparopHas «IToceB buoksantym, | KomOuaMpOBaHHa
pabora, pabora B MUKPOOpPraHU3MOB Ha | kab. 120 g (mpakTHdeckas
MaJIbIX TpyIIax IUTOTHYIO Cpey IPOBEpPKa)

pa3HBIMHU
croco0amm»

64. JlaGoparopHas «IToceB BuoxBantym, | KomOuHMpOBaHHa
pabora, pabora B MUKpPOOPraHu3MoB Ha | kab. 120 s (mpakThyeckas
MaJIbIX TpYyIIax MOJYKUJIKYIO Cpeiy» IpOBEpPKa)

65. JlaGoparopHas «Ilepecen u | buokBanTym™m, | KomOunupoBanHa
pabora, pabora B BBIIETIEHNE  YHCTHIX | Kab. 120 1 (mpakTH4ecKas
MaJIbIX TpyIIax KYJIBTYD NpOBEPKa)

MUKPOOPTaHU3MOBY

66. JlaboparopHast «Mopdonorus buokBantym, | KomOuHMpOBaHHA
pabora, pabora B KOJIOHUI ka0. 120 s (mpakThdeckas
MAaJIBIX Fpynmax MHUKPOOPTaHH3MOB) pOBEpKa)

67. JlaGoparopHas «Mopdonorus Buoxsantym, | KomOuHMpOBaHHa
pabora, pabora B KOJIOHUH ka0. 120 a1 (mpakTH4ecKas
MAaJIBIX Fpynmnax MHUKPOOPTaHH3MOB) MIPOBEPKa)




68. JlaboparopHast 2 «KynbTypansHble BbuoxBantym, | KomOunupoBanna
pabora, pabora B CBOICTBa kab. 120 g (TmpakTHdeckas
MAaJIBIX TPyIIax MHUKPOOPTaHH3MOB) pOBEpKa)
69. JlabopartopHast 2 «Kynbrypansasie BbuoxBantym, | KomOunupoBanna
pabora, pabora B CBOICTBa ka6. 120 s (TmpakTH9ecKas
MaJIBIX Fpynnax MHKPOOPTaHH3MOB) IIpOBEpKa)
70. Pabora B Mmambix | 2 Meponpusrtus BbuoxBantym, | KomOunupoBanna
rpymnmnax, IIPOTrpaMMBbI kab. 120 b
IHUCKyCCHS OO0IIEKyIbTYPHBIX
KOMIIETCHIIUN
71. Pabora B Mmaimbix | 2 Meponpusrtus BbuoxBantym, | KomOuHupoBanna
rpymnmax IIPOTrpaMMBbI kab. 120 b
0OIIEeKYIBTYPHBIX
KOMIIETEHIIUH
72. Kondepenuus 2 [lonBenenne wuroroB | buokBantym, | I'pynmnosas
M3YyYeHUS ka0. 120 (ycTHBIN
TIPOTPaMMBI KOHTPOJIb)
HUrtoro: 144




IIpunoxenue 2
Keiic «Onpenennresb XUMHYECKOI MOCYIbD)

[lepBoe, 4yTO 3aMeyarOT NPUILEAIIME B XUMHYECKYIO J1a0OpaTOpUi0 —
pazHooOpa3zue xumuueckou mnocynbl. CrekisgHHas W ¢apdopoBas, HU3Kas U
BBICOKAsl, C KpBIIIKAMU M HOCHUKaMH, C TrpaayupoBkod u 0e3. HecBemymemy
YEJIOBEKY OUYCHb TPYIHO Pa3o0paThCsi B 3TOM MHOTO00pazwu. A BeIb y KaKIOTO
npeaMeTra ecTh Ha3BaHue W mpeaHasHadyeHue! W s ycmemHod paOoOThl B
7abopaTopun MPOCTO HEOOXOAUMO 3HATh, KAaK 4YTO HA3BIBAETCA W IS YEro
UCIojb3yercs!

3ananne (oo1mee aJs peost 10-12 u 13-17 jer):

1. Ilonp3ysch HCTOYHHMKAMU B ceTH MHTepHET, COCTaBHTh CIIMCOK Hauboiee
pacrpocTpaHEHHBIX MPEIMETOB XMMUYECKON J1a00PaTOPHOM MOCY/IBI.

2. Jlng Kaxaoro TUIA TIOCYAbl OINPEASTUTh XapaKTepHbIE OCOOCHHOCTH
BHEIITHOCTH, OTJIMYAIOIINE €T0 OT JPYTHUX.

3. YcTaHOBHTB, JJIl YETO MCIOJB3YeTCS KaKIblii U3 MPEIMETOB J1a00paTOpHOM
MOCY/IBI.

3ananue aJs peosar 10-12 jert:
4. CocTaBUTh aTiiac 1a0OPATOPHOM MOCYIbl: HAPUCOBATH KaXbIi U3 MIPEAMETOB U
MOJITMCATh €r0 Ha3HAuUCHHE.

3ananue aJs peosar 13-17 aert:
4. TTo3HaKOMUTBCA € IPUHIUIIOM pabOThl OMOJIOTHUECKUX ONPEIETUTENCH.
5. CocTaBUTH OINpeACIUTENh JTJA00OPATOPHOM MOCYIBI.



Keiic «TaitHast 5KM3Hb MOJIEKYJD)

Tunel XUMUYECKUX peaklMii — OJHO U3 IEHTPAJIbHBIX MOHATUN XuMuU. K
COKaJICHUIO, MOJIEKYJbl ~ CIMIIKOM Majibl, W HET BO3MOXHOCTH CHSTh
JTOKYMEHTAIbHBIA (DUIIBM, KOTOPBIM Obl HATJISIHO IEMOHCTPUPOBAN OCOOCHHOCTH,
XapaKTepHbIE ISl KaKJIOTO W3 YETBHIPEX THUIMOB peakiui. OJHAKO MBI MOXKEM
NpUOETHYTH K CPEICTBAM MCKYCCTBA Il PEIICHUS TaHHOU 3a/1ayu.

3ananue (o0mee nis peost 10-12 u 13-17 ser).

1. [lonw3ysch mH(MOpPMalMEl HA HAYYHO-HOMYJSIPHBIX CailTaX, BBISICHUTE, B YEM
COCTOUT CYTh YETHIPEX OCHOBHBIX TUIIOB XUMHUECKUX PEAKIIHil.

2. CXemMaTU4IHO M300pa3nuTe CyTh XUMHUYECKUX PEAKITUN COCTUHCHIS, PA3JIOKCHUS,
3aMeIlIeHHs] U1 OOMEHa.

3. Ilpungymaiite 3a0aBHbIE KOPOTKHE€ WCTOPHUM M3 JKU3HU  MOJIEKYI,
WJUTIOCTPUPYIOLIUE TPOUCXOIAIIEE PU XUMUUECKUX PEAKLIHSIX.

3amanue nus peost 10-12 ner:

4. HapucyiiTe KOMHKCHI IO IPUIYMaHHBIM UCTOPHSIM.

3aganme nis pedsar 13-17 jer:

4. [To3HaKOMBTECH C MPUHIIUINIOM IUIACTUIMHOBOW MYJIbTUILINKAIIAH.
5. CHUMHTE MYJIbTUIUIMKAIIMOHHBIA PUIIBM TTO TPUAYMAHHOMY CIIEHAPHIO.



Keiic «IIpupoaHass ”HAMKATOPHAsA Oymara»

NunukaropHas Oymara — HEOOBIYHBIM XUMHUYECKUUM peakTuB. OH
HCIIOB3YeTCs IS omnpeesieHuss KuciaoTHoctu (pH — BogopoaHOTo mokasatesns)
mo0oi kuAKOCTH. B Hacrosiiee BpeMs 3TO Haubojiee OBICTPBIM M JelIeBbIN
croco0® ompeaeeHus] KUCJIOTHOCTH Kak B J1aOOpaTOPHBIX YCJIOBHUSX, TaK U B
JIOMAIIIHUX YCJIOBUSIX.

[TpuHIEn pa®oTHl MHAWKATOPHOW OyMard mpocT. OTO (GUIbTPOBaIbHAS
Oymara, mponuTaHHas CHelHaTbHBIMU peakTuBamMu. OHa o00JiaaeT YHUKAIbHBIM
CBOMCTBOM — B KHCJIOTHOW W IIEJIOYHOW Cpele MEHSET CBOM IBET. B Hacrosiee
BpEMsI 4Yallle€ BCEro HCHOJB3YIOTCSA YHHMBEPCAJIbHBIE HWHIMKATOPHI C MIHPOKUM
CIIGKTPOM  M3MEpseMbIX 3HaueHuid PH, sBisgrommecs CMEChl0  pa3HBIX
MCKYCCTBEHHBIX MHIUKATOPOB. OIHUM U3 MEPBBIX kK€ WHIUKATOPOB OBLIT JIAKMYC,
JUIA  TPUTOTOBJICHUS KOTOPOTO HMCIIOJb30BalX JIMINAWHUKUA. [IpupoaHbiMu
COCIMHCHUSIMU, HMEIOIIUMHA CBOWCTBA KHUCJIOTHO-OCHOBHBIX HWHJIHUKATOPOB,
SIBIISTIOTCSI aHTOIIMAHEI.

3ananue (o0mee nuas peost 10-12 u 13-17 ner).

1. ITonb3ysick UCTOYHMKAMU B ceTU VIHTEpHET, BBISICHUTE, KAKUE COEIUHECHUS
HA3bIBAIOTCS AHTOLIMAHAMM U TJI€ OHU BCTPEYAIOTCHI.

2. BeiOepute npUpOIHBIA UCTOUYHUK AHTOLIMAHOB JIJIsi MOJIYYEHUS WHIUKATOPHOU
OyMaru v moJiy4uTe pacTBOP/IKCTPAKT.

3. [Iponuraiite puibTpoBaIbHYIO OyMary pacTBOPOM aHTOLMAHA U BBICYILIUTE €€.

3aganme nis pedosart 10-12 ger:

4. WcnprTaiiTe noiy4eHHyr0 Oymary (B KauecTBE KHUCIOTHl MOXKHO HCIIOJIb30BaTh
pPacTBOp JTMMOHHOM KUCJIOTHI, @ B KAUYECTBE IIEI0YN — PACTBOP MUTHEBOM COJIbI).

3amanue nus peost 13-17 aer:

4. VI3 TMMOHHOM KHCJOTBI U COJBI IPUTOTOBBTE Psii TPALYUPOBOYHBIX PACTBOPOB
(TOYHOE 3HAYEHHE KUCIOTHOCTH OINPEAEIIUTE MOTEHIIMOMETPUUYECKH ).

5. Onpegenure, Kak MEHSAETCS LIBET UHMKATOPA MPU Pa3HbIX 3HaUeHUsX PH.

6. CocTaBbTe KAy MPUTOTOBIECHHONW WHANKATOPHOU OyMard.



Keiic «BoJueoHslii ceeTogop»

BOBMO}KHO, BbI BUACIIM TaK HA3bIBACMBIC CJIIOHNCTLBIC KOKTECHIIN — HaIIMTKH,
COCTOAMMUEC K3 HCCKOJBKHUX  KOMIIOHCHTOB, KOHTPACTHBIX IIO HOBCTY U
pacnojiararommuxcsa  CJI04AMH, HC CMCIIMBAIOMIMMHUCA APy C JAPYIroM. I/IHOFI[a
CJIOMCTBIC KOKTEHJIM Ha3bIBalOT KOKTCﬁJ’IHMH-H&p&I{OKC&MH.

OTH HANUTKU MPUTOTABIMBAIOT W MOJAIOT B JUIMHHBIX Y3KUX MPO3pPAaYHBIX
Ookanax. Bce KOMNOHEHTHI KOKTEWICH MpeIBapUTEIHHO OXJIaXKIAI0OT U HAJIMBAIOT
B OOKaJI OTJIETIbHBIMU CJIOSIMU IO OapHOU JIOXKKE (WM, B CIydae e€ OTCYTCTBUS, 110
JIE3BUIO HOXA), KOTOPYIO Jep>KaT HAKJIOHHO. BOJBIIMHCTBO M3BECTHBIX CIOUCTHIX
KOKTEUJIEH  SIBJISIIOTCSL  QJIKOTOJIBHBIMU ~ HANUTKaMW, HO 3Hasg  IPUHIUII
MPUTOTOBJICHHS, MOXXHO CJHIeJIaTh TOJOOHBIM KOKTCHJIb W3 TIOJIKpPAIIEHHBIX
pacTBOpPOB COJIM WJIM caxapa M JaXe M0A00paThb HWHTPEIUEHTHI  JUIs
0€3aJIKOTOILHOTO HAMMUTKA B I[BETAX JETCKOT0 TexHomapka KBaHTopuym.

3ananue (o0mee nuas peost 10-12 u 13-17 ner).

1. Kakoii MpUHIUII JISKUT B OCHOBE MPUTOTOBIICHUS CIIOMCTBIX KOKTEUIIEH?
3aganme nis pedosar 10-12 ger:

2. Ucnonb3yst conb (WM caxap) U MUIIEBbIE KPaCUTEIHU, MPUTOTOBLTE PACTBOPHI
Pa3HBIX KOHLIEHTPALUH, OTJINYAIOIIUECS IBETOM.

3. 3meppTe MIOTHOCTH MMPUTOTOBIICHHBIX PACTBOPOB.

4. CocraBbTe Pa3HOLUBETHBIN «KOKTEWIIB) U3 IPUTOTOBJIEHHBIX PACTBOPOB.
3amanue nus peost 13-17 ner:

2. TlonGepute pa3nuyHbIE BapUAHTHI HAMUTKOB, OTIUYAIONIMXCS COCTAaBOM U
L[BETOM.

3. Onpeaenure MIOTHOCTh BEIOPAHHBIX KOMIIOHEHTOB JIFOOBIM CIIOCOOOM.
4. CoctaBbTe COOCTBEHHBIN pelenT KOKTeins « KBaHTopuymM» ¥ MPUTOTOBBTE €TO.



Keiic «XpomMocoMbI CBOMMM IJIA3aMMU»

[IBeT rya3 yenoBeka, JAJIMHA MIEPCTU y KOTA, OKpacka I[BETKOB ropoxa, a TaKkKe
MHOTHE JIpyrue MpU3HAKU OMPENEIIOTCS Te€HaMU, MOJYYeHHbIMH OPTaHU3MOM OT
poauteneid. DTH TEHbl PACHOJOXKEHbl JUHEHHO B XPOMOCOMAax, KOTOpBIE Y
YKUBOTHBIX, PAaCTEHUN U TPUOOB COCTOST U3 JI€30KCUPUOOHYKICMHOBOU KHUCIIOTHI
(JIHK) 1 6e1K0B-rTMCTOHOB U HaXOAATCS BHYTPH sIIpa.

Cymmapnas qnmuHa JIHK 13 ofHOW KJIETKM YeIOBEKa COCTABISIET MOPSAKA JIBYX
MeTpoB. [Ipy 3TOM TUMMYHOE SAPO KIETKA MOKHO YBUIETH TOJBKO MPH TOMOIITH
MHUKPOCKOIIA. ITO 3HAYUT, YTO XPOMOCOMBI OU€Hb KOMITAKTHO YJIOKEHBI, 0COOCHHO
B MOMEHT JEJCHHUS KIETKH. B MHTO3e XpPOMOCOMBI MpeoOpaszyroTcs B IIJIOTHO
YIaKOBAaHHBIE AJIEMEHTHI, CIIOCOOHBIC COMPOTHUBIIATHCS BHEIIHUM BO3IACHCTBUSM,
COXpaHATh CBOKO IEJIOCTHOCTh W (opMy. MMEHHO XpOMOCOMBI Ha CTaJuH
npodaszbl, Meradaspl win aHadaszpl MUTO3a JOCTYHHBI i HAONIOACHUS C
MOMOIIIbIO CBETOBOTO MUKPOCKOMA. MUTOTHYECKHE XPOMOCOMBI MOKHO YBHUJIETH B
JOOBIX NENAIUXCS dYKAPUOTHUECKUX KJIETKaX, 3a MCKIIOYCHUEM JIPOXOIKEH, YbU
XPOMOCOMBI CJIMIIIKOM MaJlbl.

[ToMUMO MUTOTHYECKUX UMEIOTCSI U JPYTHE JETKOIOCTYIHbBIC JJIsI U3yUCHUS TUIIBI
XpPOMOCOM, HaIllpUMep, TUTAaHTCKWE MOJIUTEHHBIE XPOMOCOMBI KJIETOK CIIFOHHBIX
XKeNE3 TMUUHOK TBYKPBUIBIX HACEKOMBIX.

CaMo Ha3BaHHE «XPOMOCOMa» Ha TPEUECKOM S3BIKE O3HAYACT «OKPAMICHHOE
TEJBIE», JAHO OHO 3a CIIOCOOHOCTH 3THX CTPYKTYP OKpAIIUBATHCSI HEKOTOPHIMU
TUCTOJIOTHYECKMMH KpacuTenssmMu. OKpalidBaHue JellaeT XpPOMOCOMBI Ooiee
3aMETHBIMHA Ha MUKpOTIperapaTax.

3ananue (o0mee nuas peost 10-12 u 13-17 ner):

1. Hafinute B cetu MHTepHET MH(MOPMAINIO O CTPOCHUH XPOMOCOM, O TpOIeccax
KOHJICHCALIMU BO BPEMS JICJICHUS KIIETKHU.

2. KakuMu kpacutensiMd MOKHO OKpalllMBaTh MpPEmaparbl XpPOMOCOM I HUX
OomBIIIeH 3aMETHOCTH?

3ananme nias pedosar 10-12 ger:

3. IIpuroroBbTe mpenaparbl CIIOHHBIX KEJe3 JUYMHOK JIBYKPBUIBIX HACEKOMBIX U
OKpPachTe MX AJI BBIABICHHS] XPOMOCOM.

4. PaccmoTpuTe NPUTOTOBIIEHHBIE NPENApaThl IMOJ MHUKPOCKONOM W CHAEJIaiTe
MUKPO(OTOCHUMKHA XPOMOCOM.

3amanue nus peost 13-17 aer:
3. B kakux opraHax pacTeHMH M KaKUX MX YacTAX JIETYE BCEro HAWTU KIIETKU C

XOPOULIO PA3TUYUMBIMU XPOMOCOMaMHU?
4. 3auKcupyiTe YaCTH pacTeHUH (HApUMep, MOJIOIbIE KOPEIIKH).



5. 3akmounTe (PUKCUPOBAHHBIA W MPOBEAEHHBIN pPACTUTENBHBIA MaTepHal B
napaduHoBbIe OJ0KH, a 3aTEM HAPEXKbTE HA MUKPOTOME.
6. IIpuroToBbTe NOCTOSHHBIE OKpAIICHHBIC IIpernapaTbl MNPOAOJBHBIX CpPE30B

KOPEIIKOB.
7. Cpenaiite MHUKpPODOTOCHUMKH KIETOK C MeTa(a3HbIMU XPOMOCOMaMH,

MOIBITANTECH IIOACYNTATh UX YHCJIO.



Keiic «UccaenoBanue (popMbl KJIETOK DaKTepHin»

bakTtepun — MUKpPOCKOIUYECKUE MPOKAPUOTUYECKUE OPraHU3MBbl, TOBOJIBHO
MIPOCTO yCTpOEHHBIE. M3-3a MenbualiinX pazMepoB U3ydYeHHE OAKTEpHil 3aMETHO
OTIIMYAETCsl OT M3YYEHUs KPYMHBIX 00BEeKTOB. Hampumep, Mbl MpakTUYECKH HE
MO>KEM OPUEHTHUPOBATHCS Ha UX MOpdooruueckue npusHaku. OUH U3 HEMHOTHX
TaKUX MPU3HAKOB, BAXKHBIN IS ONpeiesieHns 0akTepuil — (popma ux KIETOK.

3ananue (o0mee st pedsit 10-12 u 13-17 Jier):

1. Haitgure madopManmio 0 BO3MOKHBIX (hopMax KICTOK OaKTCPHIA.
2. Kakue ckorieHns MOTYT 00pa30BBIBaTh OaKTepUATbHBIC KICTKH?

3amanue nus peost 10-12 ner:

3. IlpurotoBbTe  (UKCHpPOBAHHBIE  OKpAIlICHHbIE  Mpenaparbl  KYJbTYp
MUKPOOPTraHU3MOB, UMEIOIIMUXCS B TAOOPATOPHHU.

4. PaccmoTpuTe MUKpompenaparbl, ornpeaenutre (opmMy KIETOK OaKTepuid,
caenaite MukpodoTorpaduu.

5. [IpoBepbTe NMPaBUILHOCTH BallIUX OIpeaesieHuld popm OakTepuii.

3aganme nis pedsar 13-17 jer:

3. Ilomae3ysicb  cmpaBouyHOM  HH(poOpManmei, Tmnoadepure  Oe30macHbIC
MHUKPOOPTAaHU3MBI C PA3TMIHBIMU (DOpMaMH KIIETOK, KOTOPBIE MOYKHO BBIJICIIATH U3
OKPYKaIOIIEH CPEIBI.

4. TlpurotoBbTe (HUKCUPOBAHHBIC OKpAICHHBbIC MpenapaThl  BBIACICHHBIX
MHUKPOOPTaHU3MOB, CleNaiTe Mukpodororpaduu.

5. Onpeaenute Gpopmy KJIETOK BBIJIECICHHBIX MUKPOOPTaHHU3MOB.



Keiic «Onpenenenne rpaMM-IPUHALIEKHOCTH 0aKTEePHAJBHBIX KICTOK»

bakTtepuu UMeOT Malible pa3Mepbl U OYEHb MAJIO€ KOJIMYECTBO MOP(POIOrHIECKUX
IPU3HAKOB, KOTOPBIE MOYKHO HCIOJB30BaTh NMpHU UX uaeHTU(ukanuu. IlosTomy
YYEHBIEC MCIOJB3YIOT JPYIHME€ XapaKTEPUCTUKH MUKPOOPIaHU3MOB, HAPUMEpP, UX
OMOXMMHYECKHE U (PU3NOJIOTHYECKUE CBOMCTBA.

B 1884 rony parckuit Bpau I'anc Xpuctnan I'paMm mOpeajioXuna METOH
UCCIIEIOBaHUSI OMOXUMHUYECKUX OCOOCHHOCTEH KJIETOYHOM CTEHKH OaKTepui,
KOTOPBIN MOJy4YHJI HA3BAHUE OKpalIMBaHUE 1O ['pamy.

3ananue (o0mee st pedst 10-12 u 13-17 Jier):

1. B 4ém oTnuume CTpOEHUs KIETOYHBIX CTEHOK TIPAMIIOJIOKUTEIBHBIX U
rpaMOTpULATENIbHBIX OaKTepuii?

2. 3yunTte MEeTOAMKY OKpammBaHus 1o I'pamy.

3. Kakume mnpoueccbl MNPOUCXOMAT Ha KaXJAOM U3 OTallOB OKpAIIMBAHUS C
IpPaMIIOJIOKUTEIBHBIMU U TPAMOTPHULIATEIbHBIMU OAKTEpUAMU?

4. IlpuroToBbTe (PUKCUPOBAHHBIE OKpAIICHHbIE MO ['pamy mpenaparbl KyJIbTyp
MUKpPOOPTraHU3MOB, UMEIOIINXCS B 1a0OpaTOpUH.

5. PaccMoTpuTe MuUKpornpenapartbl, ONpeIeIuTe rPaMIpUHAICKHOCTh OaKTEpUH,
caenante MukpogoTorpaduu.

6. [IpoBepbTe NPABUIBHOCTD BALIUX ONPEACIICHUM.

3ananme nis peosar 13-17 ger:

7. CymiecTByeT YHOpPOIIEHHBIA METOJ OMNpPEACTCHUST OCOOEHHOCTEW CTPOCHUS
KJIETOYHOW CTEHKU OakTepuil 06€3 OKpallMBaHHS C MOMOIIBIO pacTBOpa IMIEIOUH.
[IpoBenuTe SKCIpPECC-ONMPEACIICHUE NPUHAIICKHOCTH HUMEIOIMIMNXCS  KYJIbTYp
MUKPOOPraHU3MOB W CpPAaBHUTE MOJIYYEHHBbIE PE3YJIbTaThl C pe3yJibTaTaMu
muddepeHnnanbHOro OKpamuBanus o ['pamy.



