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1. XapakTepucTHKA NPOTrpPaMMblI

EcTecTBeHHOHAyYHOE HANPABJICHUE B HAYYHOM IO3HAHUU SIBIISICTCSA OJHUM U3
cambIxX apeBHHX. Ho, BMecTe ¢ TeM, B 00JaCTH OMOJIOTMU OCTAeTCsl KOJIOCCaIbHOE
KOJIMYECTBO HEPEIICHHBIX aKTYaJbHBIX 3aJlay, PEHIEHHUE KOTOPBIX I103BOJIUT
CYIIECTBEHHO YJYYIIUT KA4eCTBO >KM3HM yenoBeuecTBa. C LENpI0 CO3JaHUs
YCIIOBUHM JJI1 KaueCTBEHHOTO OOHOBIICHHUSI COJAEPKAHUS €CTECTBEHHOHAYYHOTO
oOpa3oBaHMsI C OpUEHTAIME Ha MOATOTOBKY KaJIpoB M MpodecCHOHAIBHOU
JESITEIbHOCTH, UCTOJB3YIONIeH OMOTEXHOJIOTHH, 3HAYMMBIM MOMEHTOM SIBJISICTCS
IPUBJICYEHHE YUAIIUXCsl K HAYYHO-UCCIIEI0BAaTENbCKOW paboTe i1l 03HAKOMIICHHUS
C KOHKPETHBIMH HaIIPABJICHUAMHU B 00J1aCTH OMOJIOTHYECKUX 3HAHUU.

B 5moxy Hay4HO-TEXHHMYECKOIO IpOrpecca M HMHTEHCHBHOIO pa3BUTHSA
TEXHOJIOIMH BOCTPEOOBAHBI CIIELUATMCTBl MH)KEHEPHBIX M €CTECTBEHHOHAYYHbIX
HanpasiieHuil. B coBpeMEHHOM MHpe JOCTHKEHHsSI OMOTEXHOJIOIMH BBI3BIBAIOT
00bIION HMHTEpeC OOUIEeCTBEHHOCTH. /J[nsi Toro, 4roObl 3HATh U IMOHUMATh
IPUPOAHBIE TPOLECCHl Ha HAlleW IUIAHETe, YMETh aHAJU3HpOBaTh, HMETH
NPaKTUYECKUE HaBBIKM B O00JacTM NPUOPUTETHBIX HAMNpPABICHUA OHOJIOTHH,
HEO0OXOJIMMO CO3/IaHUE YCIOBUU JJIs I€TEH, MO3BOJISIONINX OCCIPENSTCTBEHHO U B
pa3IuYHbIX (OPMAX MOJIYy4aTh OMOJIOTHYECKUE 3HAHHUS.

Ot ycnexoB B 00JaCTH OMOTEXHOJIOTMH 3aBUCUT MHHOBALIMOHHOE Pa3BUTHE
COBPEMEHHOU 3KOHOMMKHM. B Poccnm 3Ta Hayka CTaHOBHTCS NPUOPUTETHOM B
nporpaMMe Hay4YHO-TeXHHYecKoro mporpecca. Cdepa OUOTEXHOJOTUNA HMEET
OTrPOMHBIE NEPCHEKTUBBI KaK 00J1aCTh NPO(ECCUOHATIBHON e TEIIbHOCTH, KOTOpast
c rogamu OyZIeT TOJIbKO HapallMBaTh CBOE BIMSHUE HA MUPOBOM pbIHKE. Mcxons u3
3TOrO, MOSBISETCS MOTPEOHOCTh B BBICOKOKBANM(UIIMPOBAHHBIX CIIEHUATUCTAX,
BOCIIUTAHUEM KOTOPBIX HEOOXOAMMO 3aHMMATbCS YXKE€ B ILIKOJIBHOM BO3pacTe.
CoBpeMeHHOE OOy4YE€HHE HEBO3MOXHO ©O€3 O03HAKOMJIEHHS C HPHOPUTETHBIMU
HalpaBJICHUSIMU  OMOJIOTMYECKMX  HAyK, WX HUHTerpamuesl ¢  Jpyrumu
NEPCIEKTUBHBIMUA CMEKHBIMU O0JIACTSIMHU.

1.1. HanpaBJieHHOCTH [IONIOJIHUTE/ILHOI 00pa3oBaTeIbHOM
(o0mepa3zBuBaoLIeii) MPOrpaMMsl

JononauTenbHas oOmieoOpazoBarenbHas (00IIepa3BUBaOIIasi) MporpaMma
«OcHOBBI OMOTEXHONOTHMU. HawanbHOE MHKPOOMOJIIOTHYECKOE OO0pa30BaHUE)
€CTEeCTBEHHO-HAYYHOIl HANpPaBJEHHOCTH (Jajee — IMporpamMma) IMO3BOJIHT
MOBBICUTH MHTEPEC O0YUAIOINXCSA K U3YUYEHHUIO TIPEIMETOB OMOJIOTO-XUMUYECKOTO
npoduiis yepe3 OCBOEHHUE psifa JUCIMIUIMH, HE pacCMaTpPUBAaEMbIX B 0a30BOM
IIKOJBHOM Kypce (OMoXumus, OMOTEXHOJIOTHsI, TeHEeTHKa, TeHHasi WHXKEHepUsl), a
TaK)Ke 4epe3 BBEJCHUE YUCOHO-UCCIICIOBATEIIBCKOM IEITEIbHOCTH B paMKaX dTHX
aucuumuinH. OOydaronuecss oCBOSIT 0a30Bble HABBIKM PadOTHI B J1aOOpATOPHUU:
MIPOBEICHHE OAaKTEPHOJOTHYCCKOTO aHalM3a BO31yXa, BOJBI, IMOYBBI, MHUIIECBBIX
MIPOYKTOB, KOJIOTHYECKUE METObI UCCIICIOBAHMS OKPY KAIOIICH Cpeibl, OCHOBBI
Napa3uTOJIOTMH, Hay4daTcs TUTAHUPOBATh, BECTH MTOJITOTOBKY M IMTPOBOJIUTH HAYYHBIS
IKCIIEPUMEHTHI.



Hopmamueno-npaeosan 6aza Ilpozpammur:

- MenepanpHblii 3ak0H MunuctepcTBa npocseuieHuss PO ot 29 nexabps
2012 r. N 273-®3 «O06 obpazoBanuu B Poccuiickoit denepannny;

- T'OCT P 58485-2019 «OGecneuenue Oe30macHOCTH 00Opa30BaTENIbHBIX
opranm3auuid. (Oka3zaHue OXpaHHBIX YCIyr Ha OOBEKTaX JAOLIKOJIbHBIX,
0011e00pa3oBaTeIbHBIX U MPO(HECCHOHATBHBIX 00Pa30BaTENbHBIX OPraHU3AIIHID»;

- Ilocranosnenue IlpaBurensctBa P® ot 02.08.2019 r. Nel006 «O6
YTBEP)KJICHUH TPEOOBAHMN K aHTUTEPPOPUCTUUYECKOMN 3alUIIEHHOCTH OOBEKTOB
(Tepputopuit) MunucrepcTBa npocserieHus: Poccuiickoit denepanyi 1 00HEKTOB
(TeppuTopuit), oTHOCSAIIMXCS K chepe AessTeIbHOCT MUHHUCTEPCTBA TPOCBEIICHHUS
Poccuiickoit ®denepanuu, u ¢Gopmbl macnopra O€30MACHOCTH 3TUX OOBEKTOB
(Tepputopuii)»;

- Ilpuka3z MunucrepctBa npocsenieauss PO or 27.07.2022 r. Ne629 «O6
yTBepkaeHun Ilopsnka opraHu3alii W OCYLIECTBJIECHHS 0O0pa30BaTENIbHOU
JeSATEIbHOCTH I10 JOMOJHHUTEIBHBIM 0011€00pa30BaTENbHBIM IPOrpaMMam»;

- T'OCT 22046-2016. «Mebenr g ydeOHbIX 3aBeneHuit. OOmMe
TEXHUYECKUE YCIIOBUSDY;

- CII 24.3648-20 «CaHuTapHO-3IUAEMHOJIOTHYECKHE TpeOOBaHUS K
OpraHu3alysM BOCIHUTAHUS WU OOy4YEHMs, OTAbIXa M O3/I0pPOBJICHUSA JETeH H
MOJIOAEKI;

- Canllun 1.2.3685-21 «['uruennueckue HOpPMATHUBBI U TpeOOBaHUS K
oOecrieueHunto 6e30MacHOCTH U (MJTK) OE3BPETHOCTH JIJIs UeIoBeKa (paKTOPOB CPEIbl
OOUTaHUS;

- YcraB rocynapCTBEHHOIO OIOKETHOTO YUYPEKICHHS JOTOJIHUTEIBHOTO
oOpazoBanust «benropoackuii ob6mactHoit LleHTp aAeTckoro (FOHOIIECKOTO)
texHuueckoro TeopuectBa» (IIpukaz JIOBO Nel393 ot 22.04.2014 r.);

- IlonoxxeHne O BHYTpPEHHEW CHUCTEME OIIEHKM KauecTBa 0Opa3oBaHUS
rOCyJAapCTBEHHOTO OFOJIKETHOTO YUYPEXKJIEHUSA JOMOJHUTEIBHOITO 00pa30BaHUs
«benropoackuit obnactHoi IleHTp geTckoro (FOHOIIECKOT0) TEXHUYECKOTO
tBOpuecTBay (ITpuka3z Ne128-O/f ot 22.06.2022 r.);

- Ilonoxenne o peanu3aly JOMOJHUTENBHBIX O00IIE00pa30BATENbHBIX
(oO1Iepa3BUBAalOIINX ) porpaMmm c MIPUMEHEHUEM JIMCTAHIIMOHHBIX
oOpazoBatenbHbIX TexHoJoru (IIpukasz Nel28-O/J1 ot 22.06.2022 1.);

- Ilonoxenue o popmax M MEPUOAMYHOCTH MPOMEKYTOUHON aTTECTALUU
00y4aroluxcss rocyAapCTBEHHOTO OIOKETHOTO YUPEKJICHHUS JIOMOJHUTEIHHOTO
obOpazoBanust «benropoackuii ob6mactHoit LleHTp aAeTCKOro (FOHOIIECKOTO)
texHuueckoro TeopuectBa» (IIpukaz Nel28-O/] ot 22.06.2022 1.);

— [Mucemo MunoOpuayku PO ot 18.11.2015 r. Ne 09-3242 «Metoaunueckue
PEKOMEHJAlMU 1O MPOEKTUPOBAHUIO JIOTOJHUTEIBHBIX OOIIepa3BUBAOLINX
nporpamm (BKJIFOUYasi pa3HOYPOBHEBBIE TIPOIPAMMBI)»,

— Ilopsimok opraHu3aluy U OCYUIECTBICHUS 00pa30BaTEIbHON IEATETbHOCTH
N0  JIONOJHUTENbHBIM  001meoOpa3oBaTenbHbiM  nporpammam  (IIpukas
MunucrepctBa npocseiienust PO ot 27 utons 2022 r. Ne629),

— Mertoauyeckue peKOMEHAALMSAMU MO peaM3aluu 00pa30BaTENbHBIX
nporpaMM Ha4yaJlbHOTO OOIIEro, OCHOBHOrO OOIIEro, CpeaHero OOIIero



oOpa3oBaHMs, 0Opa30BaTENbHBIX MPOrpaMM CpPEAHEr0 MPO(hecCHOHAIBHOTO
oOpa3oBaHMsI M  JIOMOJHHUTEIBHBIX  OOIIEO0pa30BaTEIbHBIX MPOTPaMM  C
INPUMEHEHUEM D3JIEKTPOHHOIO OOYYEHUsI W JHUCTAaHLHOHHBIX O00pa30BaTEIbHBIX
TexHoJIoTui (mucbMo MuHuKcTepcTBa npocBenienus Poccuiickoit @enepaunu OT
19.03.2020 Ne 2/1-39/04).

[Iporpamma oTBeuaeT TpeOoBanuaM KoHuenuuu pa3BUTHS JOOTHUTEIBHOTO
obpazoBanust [ereit 1o 2030 T'oma, Y1B. Pacnopsikenuem IlpaButensctBa PD
31.03.2022 Ne 678-P.

1.2 AKTYyaJIbHOCTD U NeJarornyeckas nejaecoo0pasHocTb NpPorpaMmbl

W3 BBINIEU3TIOKEHHOTO BBHITEKACT IMeJaroruveckasi 1ejiecood0pa3HoCTh
IPOrpaMMbl — TIOBBIIICHHE UHTEpeCca K HayYHO-UCCIIEI0BATEIbCKOM AeSITENbHOCTH
B 00jacT OMOTEXHOJIOTH, HalbHEWlllee NMPUMEHEHHE MOJyYeHHBIX 3HaHUU U
HABBIKOB B MPAKTUYECKON JIEATEIHHOCTH.

AKTYaJIbLHOCTh TIPOTPAMMBI  OIpenemsieTcsl MOTPeOHOCThIO OO0IIecTBa
BBIPACTUTh CAMOPA3BUBAIOIIMECS U CAMOONPEAEISIONINECcs JINYHOCTH, CO3/1aeTCs
BO3MO>KHOCTh OCO3HAHHOTO MPO(ECCHOHAIBHOIO CaMOOIpEAeIeHUsI B 001acTu
OMOJIOTO-XUMHUYECKUX U OMOTEXHOJOTMYECKHX CIELHMAIBbHOCTEH, C MPUBUTHEM
HAaBBIKOB MPOBEACHUS HAy4YHOH pabOThI CO HIKOJBHOTO BO3PACTa; a TaKXKe JaeT
BO3MOXKHOCTh (JOPMUPOBATH NIO3HABATENIbHYIO0 MOTHUBALIUIO.

1.3. OTiuyuTe/IbHAsE 0CO0EHHOCTH U HOBU3HA NMPOTrPaMMBbI

OTIHYHUTEIBbHOM 0C00eHHOCTHIO [IporpaMmel sIBisieTCA TO, UTO OHA JAET
BO3MOXKHOCTh pPE0EHKY OCBOUTh Takue oO0jJacTu OHOJOTUH, KOTOphIE HE
paccMaTpUBAIOTCS B IIKOJIBHOM IIPOTPaMME; a TAKKE pealn3alus NeJarornyecKou
uaen QOpMHUpPOBaHUS y OOYYAIOUIMXCS YMEHHUS YUYUThCS — CaMOCTOSITENIBHO
NoOBIBaTh W CHUCTEMATHU3UpPOBaTh HOBblE 3HAHMA. B 3TOM KadecTBe mporpamma
o0ecreunBaeT peanu3aluio CIeayOUMX IPUHIIUIIOB!

— HEMPEPBIBHOCTb JAOIMOJHUTEIBHOIO 00pa30BaHus KaKk MEXaHU3Ma OJTHOTHI U
LEJIOCTHOCTH 00Pa30BaHUS B LIETIOM;

— Pa3BUTHS MHAMBHUIYAJIBHOCTH Ka)XJ10ro pebeHKa B Mpolecce COIMaIbHOTO
CaMOONIPENCIIEHUS] B CHCTEME BHEYPOUHOU IEATENBHOCTH;

— CUCTEMHOCTh OPraHM3alMK y4eOHO-BOCIUTATEIBHOIO MIPOLIECCa;

— pacKpbITHE CITIOCOOHOCTEH U MOJIepKKA OJJAPEHHOCTH JICTEH.

HoBusna Ilporpammbl 3akitodaercss B HUCIOJIb30BAaHUU: COBPEMEHHBIX
Hay4YHO-HCCJIEIOBATEICKUX METOJAOB M TEXHOJOTMK; HOBBIX MAaTEpHAJIOB, HE
3aTparuBaeMbIX B 0a30BOM IIKOJBHOM KypC€, YTO IMO3BOJUT CHOPMHPOBATH
NOBBIIICHHBIN HHTEPEC KaK K OMOJIOrMUeCKUM HayKaM, Tak U K Ipoleccy o0yueHus
B LIEJIOM.

1.4. Ilexb mporpaMmel



Hear IIporpammbl — ycBOeHHE OOy4YarOIUMHCS Oa30BBIX TOHSITHH,
NOHMMAaHUE SIBIICHUN ¥ TOJYy4YeHHs MPAKTUYECKUX HABBIKOB B 00JacTU
MUKpPOOHOJIOTUN U OMOTEXHOJIOTHH.

1.5. 3agaum nporpamMmsl

Obyuarowue:

- CImocoOcTBOBaTh (OPMHUPOBAHUIO 3HAHUKM OOydYaromuxcs 00 HCTOpUHU
pa3BUTHSI OMOTEXHOJIOTMHM, OCHOBHBIX JTalax CTAaHOBJICHUS HayKH, a TaKkKe
OCHOBHBIMH OWOJIOTHYECKUMU OTKPBITHSMH, CIIOCOOCTBYIOIIUMH Pa3BUTHIO
JTAHHOTO HAIPABJICHHUSI,

- copMUpOBaTh y YYaNIUXCS TPEACTaBICHWE O OWOTEXHOJOTHH, €€
COBPEMEHHOM CTaTyCe ¥ 3Talax Pa3BUTHS, OCHOBHBIX HAIIPABJICHUAX — KIIETOYHOM,
T€HHOW MH)KEHEPUU, TEXHUYECKOW OMOTEXHOJIOTUH U JIP.

- PaCIIMPHUTD U yTIyOUTh 3HAHUS PO(PECCHOHATHFHON TEPMUHOIOTHH;

- HAy4YUTh IIKOJEHUKOB TOJIH30BAaThCS HAYYHOU JINTEPATYpOi;

- OOy4YHWTh UIKOJIBHHUKOB HAaBBIKAM IIOJb30BAHHS HHCTPYMEHTaMH,
MarepuaiamM,  OOOpyJOBaHHEM W  pEaKTHUBaMH,  HUCIIOJb3yeMbIMH B
OMOTEXHOJIOTUYECKON MTPAKTHUKE;

- HAyYUTh COBPEMEHHBIM METO/IaM paboThl C OMO00OBEKTaAMU;

- PacKpbIThb POJb OUOTEXHOJOTUM KaK MPUOPUTETHOTO HAIpPaBJICHHUS B
COBPEMEHHOW HAYKE;

- chopmupoBaTh y 0OyHarommxcsi CIIOCOOHOCTH MO3TAMHOM MOCTAaHOBKE
HAyYHOTO IKCIIEPUMEHTA.

Passusarowue:

- pa3BUBATh HAYYHBIN CIIOCOO MBIIIJICHUS Y 00YUYaIOIINXCS;

- pa3BUTh TIO3HABATEIBHBI WHTEpPEC TMPU HW3YYECHUU JOCTIKCHUU
OMOTEXHOJIOTHH;

- opMHUpOBaTH KIIFOUYEBBIC KOMITICTCHITUN 00YYarOIINXCS;

- pa3BUBATh y OOYYaIOIMIUXCS YMEHHUE KOMAaHIHOW pabOThI, CTOCOOHOCTEM
BBITIOJIHATH PA3JIMYHBIC POJIM B KOMaH i€ (JIUJIep, UCTIOTHUTEID);

- pa3BUBaTh YMEHUE CTaBHUTh, (POPMYJIHPOBATH, OMUCHIBATH MPOOIEMBI U
JTOKJIa/IbIBaTh O IOCTUTHYTHIX pe3yJIbTaTax;

- pa3BUBATh TEPIIEHUE, CAMOKOHTPOJIb, BHUMAHHE, TAMSITh, (DAHTA3HIO;

- pa3BHBATh CIIOCOOHOCTH OCO3HAHHO CTaBHUTh IMeEpe]] COO0N KOHKPETHBIC
3aJ1a4u ¥ TOOMBATHCS WX BBITIOJHCHUS.

- pa3BHBaTh TBOPYECCKYIO CTOPOHY O(QOPMIICHUS MOJYyUYCHHBIX PE3yIhTaTOB
HUCCICAOBAHUM;

- pa3BUTh CLIOCOOHOCTHU

Bocnumamenvnuie:

- BOCIIMTHIBATh CAMOCTOSITEIBHOCTh B OCYIICCTBJICHHM 3TallOB HAYYHOU
paboTHI;

- BOCIHTHIBATH JIUCIUIIMHUPOBAHHOCTh, OTBETCTBEHHOCTh, BOJIIO K
JTOCTIKEHUIO JKEJIAaeMOT0 PEe3yJIbTaTa;




- (¢opMupoBaThb  HOBATOPCKOE  OTHOLIEHHWE KO BceM  cdepam
YKU3HEIEATEIbHOCTH YEJI0BEKa;

- BOCIIUTATh TPYJIOJIIO0OHE, YBAKEHUE K TPYY;

- (hopMHpOBATH YyBCTBO KOJUIEKTUBH3MA M B3aUMOIIOMOIIIH;

- CIOCOOCTBOBATH PACKPBITUIO BHYTPEHHETO MUPa 00y4JarOIInuXCs;

- BOCIIUTBHIBAaTh CaMOCTOSATEIBHOCTh B MPUOOPETEHUHU JIOMOJIHHUTEIbHBIX
3HAHUU U YMEHU;

- BOCIIMTBIBATh YYyBCTBO IATPUOTH3MA, TOPAOCTH 32 JOCTHXKCHMS
OTEYECTBEHHON HAyKU U TEXHUKHU.

1.6 KaTeropusi o0y4arommuxcst

[IporpamMma paccuntana Ha Tpu rojga ooydenus. Bo3pact oOyuaronmxcs:
10-12 net. 3aHsTHS IPOBOAATCS PPOHTAIBHO, [0 TPYIINaM, HHAWBUTYaTbHO.

Bo3pacTtHbie 0co0eHHOCTH

[Iporpamma TIOCTpOE€HA € YYETOM BO3PACTHBIX M HMHAUBUIYaIbHBIX
ocoOeHHOCTe nerel. [leTm cpemaHero WIKOJIBHOIO BO3pacTa pacrojararoT
3HAYNTEIBHBIMU pPE3EpBaMU  pa3BUTUA. B 3TOM Bo3pacTe 3aKkpeIuIsIioTCsS |
pPa3BUBAIOTCSI  OCHOBHBIE  XAPAKTEPUCTUKM  IO3HABAaTEIbHBIX  IIPOLIECCOB
(BocmpusiTHE, BHUMaHUE, NaMsITh, BOOOpaXEHHE, MBILUICHHUE, PEUb), KOTOpHIE
HAauMHAIOT (OpPMUPOBATBCA Yy peOdeHKa B JOHIKOJBHBIM nepuoxa. Ilostomy
[Iporpamma  mpeamnosiara€T  HaJU4YME€  HECKOJBKHX  B3aMMOJIONOJHSIOIIMX
IPOCTPAHCTB: YYEHHsI, TPEHUPOBKHU, MPOOBI, UTPhl U MeCTa I NPEIbSBICHUSA
cBoMX JocTwkeHuid. IIporpamma paccuntana Ha TpuU Toja OOy4YeHUs JAeTel
CpeIHero mKoJIbHOTro Bo3pacTa (9-12 ner).

OcHOBHBIE BHJIbI JESATEIBHOCTH, KOTOPHIMH 3aHSAT PEOEHOK: YYEeHHE,
oOmenue, urpa u TpyA. KomiektuBHbie (oOpMbl pPabOThl, CTUMYJIUPYIOIIHE
oOllleHHe, B CpeJHEM IIKOJbHOM BO3pacTe Haubojee TOJIE3HbI [Jisi OOIIero
pa3BUTHS U TOJDKHBI ObITh 00s3aTENbHBIMU J1JIs1 IeTel. JleTckue urpbl mpruodperarot
Oonee coBepieHHbIE (DOPMBI, CTAHOBATCS pa3BUBaOIMMU. CaMOOLIeHKa peOeHKa
3aBHCUT OT XapaKTepa OLIEHOK, JaBa€MbIX B3POCIBIMU YycliexaM peOeHKa B
pa3iInuHbIX chepax AedaTeIbHOCTU. B 3TOM Bo3pacTe JeTH y3HaIOT MHOTOE O CaMHX
cebe, 00 OKpy’KalolleM MHUPE M OTHOIICHUAX ¢ OJM3KUMHU JroabMH. Ha manHOM
sTane OOy4eHHs JeTe Ba)KHBIMHU COCTABIISIOLIMMHU COJCP’KAHUS NEATEIbHOCTU
JOTIOJTHUTENBHOTO 00pa30BaHUS SIBISIIOTCS pa3BUTHE PEUU, KAK OCHOBHOTO CI1oco0a
oOueHusi, (pOpMUPOBAaHUE HAYYHO-TIOMYJISIPHOM KapTHHBI MHpA, 3THUYECKOE U
ACTETUYECKOE BOCIIUTAHKE, PA3BUTHE CTPEMJICHUS K CAaMOCOBEPILIEHCTBOBAHMUIO.

C ydetoMm mnenu W 3a1ad cojiepkaHue oOpazoBarenbHOM I[IporpamMmmbl
peaym3yercst MOATANHO C MOCTEIIEHHBIM YCIIOKHEHUEM 3aJaHui. B mepBblld 101
oOyueHust y Jgeredl (OpMUPYIOTCS HayalbHble 3HAHWA, YMEHHUS W HAaBBIKH,
oOyuatoruecs padboTaroT 1o oopasity. Ha ocHoBHOM 3Tare o0ydeHus - BTOPOi roj,
OpOBOAUTCA paboTa MO YINIyOJEHUIO YCBOSGHHOI'O MaTepuaia, OCBOCHHE HOBBIX
3HAHUH, 3aKPEIJICHUE MOJyYEHHBIX YMEHUI U HaBbIKOB, IPUMEHEHUS STUX 3HAHUUN
U METOJIOB B CaMOCTOSITENbHOM paboTe. Ha 3aBepmiatomem 3tame oOydenus (3-i
roJ) BOCIIUTAHHUKU pabOTalOT CaMOCTOSITENIFHO WJIM KOJIJIEKTUBHO B KOMaHJI€ HaJ



CO37aHMEM COOCTBEHHOI'O MPOEKTa U ero peanusaiueil. Takum oOpazoM, npouecc
OOy4eHHsI OCYIIECTBISIETCSI OT PEMPOAYKTHBHOTO K YaCTHYHO-TIPOTYKTUBHOMY
YPOBHIO U K TBOPUYECKOM JEATEIBHOCTH.

VYcnemHoe npoBeAeHUE 3aHATHI JJOCTUTAETCS C COOJIIOEHUEM OCHOBHBIX
JTUJTAKTHYECKUX MIPUHIIUIIOB: CHUCTEMATUYHOCTH, MOCJIEJOBATEIBHOCTH,
HarJasiAHOCTH W JOCTYMHOCTH, TPH 3TOM YUYWUTHIBAIOTCA BO3pPACTHBIE U
WHIUBUIyaIbHBIE 0COOEHHOCTH peOeHka. [lo Mepe HakomieHWs 3HAHUN U
NPaKTUYECKUX YMEHHUA TI0 TMPOBEACHHUIO  JKCIEPUMEHTAILHOM  paboThl,
oOy4JaronMMcsi MpeAJIaraeTcsi CaMOCTOSITEIbHBIE HCCIIEIOBAHUS, Y4acTBOBaTh B
MIPOEKTHOW JIEATEIIbBHOCTH U 3aIIUTE CBOMX MPOEKTOB. JlJIsI OLIEHKH MPOBEICHHBIX
HKCIIEPUMEHTOB O0YYAIOIIMMCS 33]Ial0TCSI BOIIPOCHI (HampuMep, «KakoBa METOIMKA
MIPOBEJICHUSI SKCIIEPUMEHTA?», «KaKOBa POJib MUKPOOOB B OKpYyXkarolen cpene?»,
«KaK BBIJICIIUTh KUBbIE OPTraHU3MBbI; KaKOBBI UX OCOOCHHOCTU?», «KaK JACHCTBYIOT
Ha HUX JKoJornueckue paktopsi?»). [Ipu aHanuze mojaenu U 3aluTe MPOEKTa OT
oOyyaromumxcsi TpeOyeTcsi NPUMEHEHUE TMPAaBWIbHOM Hay4YHOU TEPMHHOJIOTHH.
AHaJIN3 U CUCTeMaTU3aIUs TOTYyUYEeHHBIX AKCIIEPUMEHTAIIbHBIX JaHHBIX MO3BOJISIOT
BOCIIUTAaHHUKAM TMPOSIBUTh CBOU COOCTBEHHBIE CIIOCOOHOCTH, KOTOpBIE AaloT
BO3MOXXHOCTh CaMOCTOSITEJIbHOT'O NMPUMEHEHUS MPUOOPETEHHBIX OIbITA U 3HAHUHU.
3amMra MOpoeKTa MO3BOJISIET OOyYarouMMCs MOJYYUTh OMNBIT MyOJIUYHOrO
BBICTYIUJICHUS, PA3BUBACT Y HUX YMEHHE CIyIIaTh APYTUX, PAa3BUBACT MOTUBAIIUIO K
CaMOPa3BUTHIO.

B nporiecce 00yueHust BaKHBIM SIBJISIETCS IPOBEJICHUE PA3IMYHBIX POJIEBBIX
Urp, HEOONBIINX COPEBHOBAHUM MO MEpE IMOTYUYEHUsI COOCTBEHHBIX PE3yJIbTaTOB,
MPOBOIUTCA paboTa MO YCTPAHEHUIO HEIOYETOB U OIIMOOK, MPOJOHKCHUS
DKCIIEpUMEHTA. Bce 3TO MO3BOISAET 3aKPENUTh U IOBTOPUTH IPOUAECHHBIA MaTEpHaJl.

1.7 Cpoku u pe:xxum peajim3aunu NporpamMmmbl

VYcnoBust Habopa feTeit B CBOOOHBII.
Hamonusiemocts B rpynmax coctasisietT 10-12 genosexk.
['pynmsl 3aHuMaroTces 2 pasza B Heaemto 1o 2 yaca. OIuH akaJeMUYeCcKUi Jac
— 45 MUHYT; MEXIy 3aHATHSIMU MepepbiB HE MeHee 10 MUHYT.
®opma 06yuenus no [Iporpamme — ouHasl.

1.8 Ili1anupyembie pe3yabTAThl 0CBOCHUS MPOTrPaAMMbI

OO0JIICHBL 3HAMD

—  TeXHHKY 0e30IacHOi padoThl B TaOOpaTOPHUU;

—  MaTepHalibl, HHCTPYMEHTBI, PEaKTHBBI, UCIIOJIb3yeMbIC B JITA0OPATOPHH;

— TIOHATHS W OMNpeACNiCHUs OWOTEXHOJOTHH, MHUKPOOMOJIOTUU W
MOJIEKYJIIPHO# OMOJIOTHY;

—  HaBBIKU pabOThI C HICTOYHUKAMH OMOJIOTHYECKON HHPOpMAIIUU;

—  OTJIMYUTENIbHbIE OCOOCHHOCTH KJIETOK MHKPOOPTaHW3MOB, HX
XapaKTEPHBIC CBOMCTBA, U TIPOIIECCHI, IPOUCXOIAIINE B HUX;



—  HaBBIKM aHAJIM3a MOJTYYCHHbIX 3HAHUN;

—  OCHOBHBIE METO/IbI pabOTHl C MUKPOOPTaHU3MAMHU.

00JIICHbL YMEMb.

—  co0Mr0JaTh TEXHUKY 0€30MacHOCTH B JIaOOpaTOpHUH;

— 110 Ha3HAYEHUIO U TPAMOTHO UCTOIb30BaTh MaTEPHAIbl, HHCTPYMEHTHI,
pPEaKTUBBI MUKPOOHOJIOTHUECKOH J1abopaTopuy;

—  aHauu3UMpoBaThb M OICHMBAaTh WHGPOpPMaIUIO, MpeoOpa3oBHIBATH
uH(GOPMAIIUIO U3 OJHON (OPMBI B IPYTYIO;

—  OompeneisaTbh MHUKPOOPraHH3Mbl U OTHOCHTb WX K TOW WM HMHOMN
CHCTEMAaTHUYECKOM TpyYTIIE;

— TpaMOTHO  TOJIB30BAaThCA  MHCTPYMEHTaMH W NpUOOpamu,
UCIIONIb3YEMBIMHU B J1a00paToOpuu;

—  BBLACNATH CYIIECTBEHHBbIE NPU3HAKK OHOJOTMYECKHX OOBEKTOB U
IPOLIECCOB;

—  OOBSICHATH pOJIb OMOTEXHOJOTUM B MPAKTUUECKOM MAESITEIbHOCTU
JIOZIEH; MECTO U POJIb YEJIOBEKA B IPUPO/IE; POIH PA3IUUYHBIX OPIraHU3MOB B KU3HU
4eJI0BEKa; 3HaUCHUsI OMOJIOrMUYECKOT0o pa3sHoo0pasus Uis COXpaHEHHs! Ouocgepsl;
MEXaHU3MOB HACJIEICTBEHHOCTH U N3MEHYNBOCTH;

—  pa3iauuaTh Ha TrpapUYecKHX MaTepHaliax OpraHOWIbl KIETKH
MIPOKAPUOT U IYKAPHUOT;

—  TNPOBOJAUTH CPAaBHEHHE OHOJIOTUYECKUX OOBEKTOB M MPOIECCOB U
JIeJ1aTh BBIBOJIbI HA OCHOBE CPAaBHEHUS;

—  BBIABIIATH Q/IaNITAllMOHHBIE MEXAaHU3MbI OPTaHU3MOB K OTpEACICHHON
cpene oOWTaHUS; THUIOB B3aMMOJICHCTBHS pPa3HBIX BHUIOB B OJKOCHCTEME;
B3aMMOCBS3EH MEKAY OCOOCHHOCTSIMU CTPOCHHUS KIIETOK;

—  CTaBWTH IEJH U 33]]a91 HAyYHOTO IKCIIEPUMEHTA,

—  MpOBECTU OMOJOTMYECKUH OKCIEPUMEHT, CHUCTEeMAaTU3UpPOBaTh M
IPOaHAIU3UPOBATH JIaHHBIE;

—  CHCTEMaTU3WpPOBATh, MPEJOCTABIAThH MOIYYCHHBIE JaHHBIE HAYYHOTO
UCCIICJIOBAHMSI, & TAK)KE OTCTAMBATh CBOM apTYMEHTHI B TUCKYCCHH.



Hauasno yue6noro roma: 01.09.2023 r.
Oxonuanue yueoHoro roaa: 31.05.2024 r.

2. Copepxxanue mporpaMmMbl

2.1 KanenpapHblii yueOHbIN rpaduk

PacueTHas mpogomkuTensHOCTh yueoHoro roja: 144 yaca

Ne rpynnsl JAHu Hexeaun Bpems npoBeneHus 3aHATHH
HM5 BropHuk 15:00-15:45 15:55-16:40
Cpena 15:00-15:45 15:55-16:40
Cpoku HayaJia u KoanuectBo
Ne Pasnennt
OKOHYAHMSA TeM 4YacoB B TeMe
1. | Benenue B 00pa3oBaTeIbHYIO IPOrpaMmy 05.09-05.09 2
2. | DneMeHTapHOE BBEJCHHE B MHUKPOOHMOJIOTHIO U 06.09-19.09 8
OMOTEXHOJIOTHIO
3. | OGopynoBanue, Marepuajbl U HHCTPYMEHTHI, 20.09-03.10 8
MIPUMEHsIEMbIE B MUKPOOHOJIOTUI
4. | OCHOBHbIE METO/Ibl U3YUEHUSI MUKPOOPTaHHU3MOB 04.10-07.11 20
5. | KynbTuBupoBanue MUKpOOPTaHU3MOB 08.11-17.01 38
6. | OCHOBBI OMOTEXHOJIOTUN 23.01-02.04 42
7. | MuKpoopraHu3Mbl U SKOJIOTHUS 03.04-15.05 24
8. | UroroBoe 3ausiTue 21.05-21.05 2
MexaHu3M KOHTPOJIA 32 peajn3auuei IporpaMmmal
Ne Pasnensl ®opMBbI KOHTPOJISA
1. BBenenue B 00pa3oBaTeibHyI0 NPOrpamMmy bamn-onpoc
2. DneMeHTapHOE BBEJICHHE B MHUKPOOUOJIOTHIO U Ormpoc, Tect
OMOTEXHOJIOTHIO
3. O6opynoBaHue, Marepualbl M HHCTPYMEHTHI, Omnpoc, Tect
IpUMEHSIEMbIE B MUKPOOHOJIOT U
4 OCHOBHBIE METO/IbI U3YUEHHUS] MUKPOOPTaHU3MOB
5 KynbTuBupoBaHre MUKpOOPTaHU3MOB Omnpoc, npe3eHTanus pe3yabTaToB
6. OcHOBBI OMOTEXHOJIOTHH Ompoc, Tect
7 MuKpoOpranu3Mbl ¥ SKOJIOTHS Omnpoc, Tect
8 HroroBoe 3anatue Ksecr, Tect
Y4eOHblil I1aH
Ne HasBanmue pasgena KosmuecTBo yacos
Bcero Teopus | IIpakruka
1 | BBenenue B 00pa3oBaTejibHYIO IPOrPaAMMYy 2 1 1




1.1 | O6mue npaBwiia NpoBeeHus padboT B 1abopaToOpUH 2 1 1
U TEXHHMKa 0€30MacHOCTH
2 | DieMeHTapHOe BBeJleHHE B MMKPOOHOJIOTHIO M 8 4 4
O0MOTEXHOJIOTHI0
2.1 | Ucropusi  CTaHOBJEHHS  MHKPOOHOJIOTHM U 2 2 0
OMOTEXHOJIOTHH
2.2 | Poip MUKpPOOPTaHHW3MOB B IPHPOJIE 6 2 4
3 | ObopynoBaHHe, MaTepHaJbl M HHCTPYMEHTHI, 8 & 5
NpuMeHsieMble B MUKPOOHOJIOTHH
3.1 | Mukpockonus 4 1 3
3.2 | Marepuainbl 1 HHCTPYMEHTBI 4 2 2
4 | OcHOBHbBIE MeTObI U3y4eHust 20 6 14
MHMKPOOPraHNU3MOB
4.1 | [IpuroToBieHuE MUKPOIIPENAPaTOB 4 1 3
4.2 | Mopdomorus 6akTepuaabHbIX KIETOK 6 2 4
4.3 | MeToibl OKpacKu MUKPOOOB 6 2 4
4.4 | TlutaTenbHbIC cpeabl. METONBI CTEPUITU3AITIT 4 1 3
5 | KyJabpTuBHMpOBaHME MUKPOOPTaHM3MOB 38 11 27
5.1 | AHanu3 MEKpPOQIIOpBI BO3AYXa, BOJBI U IIOYBHI 10 3 7
5.2 | AHTHOAaKTEpHAIBHBIC CPEJICTBA 6 2 4
5.3 | [leiicTBHe JIeKapCTBEHHBIX TPaB Ha OaKTepUU 4 1 3
5.4 | dutonaroreHHbIe MUKPOOPTaHU3MBI 4 2 2
5.5 | MonouHokHcI0€ OpOKEHHE. 6 1 5
5.6 | MacnsHokHCIIO€ OpOKEHUE. 4 1 3
5.7 | MuUKpOOHONOTHYECKUI aHAIM3 Msca W MSICHBIX 4 1 3
IPOJYKTOB
6 | OcHOBBI OMOTEXHOJIOTHHU 42 12 30
6.1 | BBeneHue B OMOTEXHOJIOTHIO, TCHHYIO WHKCHEPHIO 6 2 4
6.2 | OCHOBBI T€HETUKH 18 5 13
6.3 | ®epMeHTHI 6 2 4
6.4 | MI3yueHne OCHOBHBIX OOBEKTOB T€HHOW MH)KEHEPUH 8 2 6
6.5 | [Tumessle no6aBku. KaHieporeHsl 4 1 3
7 | MuKpoopranu3Mbl M 3K0JIOTHS 24 7 17
7.1 | MuKpOOpraHu3Mbl U SKOJIOTHSI 6 2 4
7.2 | buonHaukanys 10 2 8
7.3 | MuKpoopraHu3MbI-Iapa3uThl 8 3 5
8 | UToroBoe 3ansiTue 2 1 1
UTOrO 144 45 99




2.3 Conep:kanue y4eOHOI0 IJjiaHa

1. BBeenue B 00pa3oBaTebHYI0 Iporpammy (2 u).

Teopus. BBonmHbIi HWHCTpyKTax 1O TexHUKe Oe3omacHocTu. [IpaBumna
opranuzanuu padodero mecrta. [IpaBuna pabOThl € KOJIOMMMH U PEKYIIUMHU
npeaMeTaMH.

[Ipaktuka. OOmue npaBuiia MpoBeACHUS padOT B JabOpaTOpUU W TEXHUKA
0€30MacHOCTH.

@DopMbI TIPOBEJCHUSL 3aHATHIA: JIEKIIUH, JA0OpATOpPHbIE U MPAKTHUYECKUE
3aHSTHS, SKCKYPCUH

@DopMBbI NOABEICHUS UTOTOB: OJIUI-OIPOC B POPME BUKTOPUHBI.

2. DjleMeHTapHOe BBeJeHHe B MUKPOOHOJI0THIO U OHOTEXHOJI0TuI0 (8 1).

Teopuda. Mcrtopusi cTaHOBIEHUS MUKPOOMOJOTMH M OHOTexHOJOruu. Posb
MHKPOOPTaHU3MOB B IIPUPOJIE.

[Ipaktuka. CocrtaBieHue TpoPHUUECKUX IENeil, 53KOJIorMYecKas urpa
«OCTpOBY», pelIEHNE JOTUYECKUX 33/1a4 Ha ONIPEAECIEHUE MUKPOOPTaHU3Ma.

@DopMBbI IPOBEICHUS 3aHATUI: JIEKIIUU

®opmbl O/IBEICHUS UTOTOB: OJIMII-0MpOC, Oecena, TecT.

3. OOopynoBanue, Marepuajbl M HHCTPYMEHTbI, NPHMEHsieMble B
MHUKpoOuoJiorum (8 ).

Teopusa. VYcrpoiictBo MHKpockomna. TexHuKa paboOThl € MHKPOCKOIIOM.
OCHOBHbBIE MaTepUaJIbl 1 UHCTPYMEHTHI, UCIIOJIb3yEMbIE B HAYYHOU J1a0OpaTOpHHU.
TexHuka MaHUTTYJISIIIMY C MaTEpUaIaMy U THCTpyMeHTaMu. MeToiuKa moJAroToBKU
OCHOBHBIX PEaKTHUBOB, UCMOJB3yEMBbIX MPU PAOOTE C MUKPOOPTaHU3MaMH.

[TpakTtuka. [I[puroroBieHne Bp€eMEHHOTO MUKPOMIPENapaTa, paCCMOTPEHUE €0
MIPU Pa3UYHBIX YBEIMUCHUSIX MUKpOCKoma. [[purotoBieHne peakTUBOB.

dopMbl IPOBEICHUSI 3aHITUH: JIEKIIUH, IEMOHCTPAIUH, TPE3CHTAINH.

@dopMbI __TIOJIBEICHHS]  UTOTOB: _ OyMIl-ompoc, Oecenma, TECT, OICHKA
MPaKTUYECKUX YMEHMM 10 pabore ¢ 00o0pynoBaHHWEeM, MaTepualaMd U
WHCTPYMEHTAMH.

4. OcHOBHbBIE METO/IbI NU3y4YeHHUs] MUKPOOPraHu3moB (20 u).

Teopusa. OCHOBHBIE METOJBI NPUTOTOBIECHUS MHKPOIIPENAPATOB: METOL
pa3aBIEHHOM KaIlIi, METO/ «BUCSYEH» Karuti. CTpoeHue OaKkTepraTbHON KIETKU.
OcHoBHBIE (QopMbl OakTepuil. DYHKIIMU OTAEIBHBIX OpraHel OaKTepHaIbHbBIX
kieTok. Crnocod okpacku Oaktepuit mo ['pamy. Huddepenuumanus OGakrepuil B
3aBUCHUMOCTH OT OKpacku no I'pamy. Ponb, cocTaB, NpUroTOBIEHNUE MUTATEIBHBIX
cpea. Crepunuzaius J1abopaTOpPHOM MOCYbI U 000PYI0OBAHHUS.

[Ipaktuka. IlpuroToBiieHHE MHMKPOCKOIMYECKOTO Tpernapara OakTepuit
paznIuyHbIMM MeToaaMu. Dukcanus U OKpacka mpenapatoB Oakrepuil. 3yuenue
IpernapaToB Mo MUKPOCKoIoM. [IpuroroBienue npenapaToB pa3InyHbIX 10 hopme
Oaktepuii. IlpurotoBnenune mnpenapatoB OaKTepHii, OKpamieHHbIX M0 ['pamy.
[TonroroBka mocyasl 1 000pPYyIOBaHUS AJIsl MPOBEACHUS HAYUYHOTO HCCIIEA0OBaHMUS.




@DopMBbI IPOBEICHUS 3aHATUM: JIEKLIUHU, JEMOHCTPALMHU, IPE3CHTALUH.
®dopmbl 1O/IBE/IEHUSI UTOTOB: OIpOC, Oecena, OLeHKAa MPAKTUYECKUX YMEHH
10 IPUTOTOBJICHUIO IIPENAPATOB.

5. KyabTuBupoBanue MUKpoopranusmosn (38 4).

Teopus. MeToauka mpoBeneHus: Ta0OPATOPHOTO aHaIM3a MHUKPOOHOM
O0OCEMEHEHHOCTBIO OCHOBHBIX cpell >Ku3HU. lloacder KoIoHMEoOpa3yromux
enuaul. lIpurotoBinenne mnpemapatoB.  OmnpeneseHHE  MHKPOOPTAaHHU3MOB.
AHTHOaKTEpUaIbHBIE CBOMCTBA. POCT KYJIBTYpBl MUKPOOPIaHU3MOB PY BHEPEHUN
B CHUCTEMY BEIIECTB, O0JIaalOUIMX aHTHOaKTepuanbHbIM 3>Pdekrom. BemecTBa
JIEKapCTBEHHBIX PACTCHUH, PUIAIOIIME UM JIEKAPCTBEHHBIEC CBOMCTBA. 3HAKOMCTBO
C HEKOTOPbIMM MHKPOOpPraHU3MaMu - BO30yAMUTEIsIMU OO0JIE3HEM pacTeHU.
CymHocTh Tporiecca OposkeHus. Bo30yauTenn MOJIOYHOKHUCIOTO OpOoXKeHUSI.
[IpakT4yeckoe HCIOJIB30BAHUE MOJIOYHOKHUCIBIX OakTepuil. Bo3Oynurenu
MacJSTHOKUCIOro OpoxkeHus. IIpakTuyeckoe UMCHOJIb30BaHUE MACISIHOKHUCIIBIX
Oaktepuil.  Mukpodaopa  wmsca.  OneHka  CBEXECTH  MsAca.  JTambl
MHUKPOOHOJIOTUYECKOTO UCCIEA0OBAHUS MsICa.

[IpakTtuka. AHanu3 MHUKPO(DIOpHl BOJBL, BO3AyXa, IOYBHL. BblIsBIeHUE
cpelnctBa, oOnafaronIero  HauOOJbIIMM  aHTUOAKTEpUaIbHBIM 3 PexTom
nocpeactsoM noacuera KOE B wamkax [letpu. [IpoBenenre METONNKY BBIABICHUS
JEUCTBHUS JICKAPCTBEHHBIX TPAB Ha POCT KyJIbTYPbl MUKpOOpraHu3MoB. IIpoBenenne
METOJMKHU 10 0OHAPYKEHUIO OaKTepui, BBI3bIBAIOIIMX MOKPYIO THUJIb KapTOQEIs.
Onpenenenue  KUCIOTHOCTM — MoJioka 1o Tephepy.  IIpurorosnenmue
(UKCHPOBAHHOTO IpenapaTa MOJIOYHOKUCIBIX OakTepuit. OnpeneneHue MacissHOM
KHCIIOTBI B Cpefie, coaepikaiei kioctpunuu. MaeHTudukaus KIOCTpUIuid Ha
npemnapare. MUKpoOHOJIOTHYECKOE UCCIIeIOBaHUE Msica

@DopMbI IPOBEICHUS 3aHATHI: JIEKIUHU, JEMOHCTPALlUH, IPE3CHTALIUH.

@dopMbI OABEIEHUS UTOTOB: ONPOC, Oecea, TECT, MPE3EHTAIUS PE3yJIbTATOB.

6. OcHoBBI OMOTEXHOJOTHH (42 Y).

Teopusi. CyTh, OCHOBHBIE MOHSITHS, ONPEICICHUS U 00BEKThl OMOTEXHOJIOTUU
W reHHOW uHXeHepuu. [IporpeccuBHbIE W aKTyalbHbIE HaNpaBlICHUS B 00JaCTU
JaHHBIX HayK. OmnucaHue Te€HETUYECKOW CTPYKTYpbl OpraHu3MOB. Poiib T€HOB B
nepeaayue HacneacTBeHHo nndopmaruu. Hacnenoanue npusnakos. Myrtanuu. Mx
poib B 3BOJIOUMHU BUAOB. DepMeHThl. VX ponp B OpraHu3Me XUBBIX CYLIECTB.
OcHoBHBIE (PepMEHTHI B Tele yenoBeka. OCHOBHBIE OOBEKTHI T€HHOW WHXKEHEPUH.
[lepcnexTuBHBIC HampaBlieHWs B 00JacTH wu3yudeHus reHoB. Ponb m06aBok B
MUIIEBOM MTPOMBINUIEHHOCTH. KaHIIEpOreHHbIE BEIIECTBA U UX BIUSHUE HA KUBOU
OpraHu3M.

[Ipaktuka. Co3maHue TEOPETUUYECKOM MOJEIU MHUKPOOpraHu3Ma JJis
MPaKTUUYECKUX 1iesien uenoseka. [loctpoenne 3D moaeneit aMmuHokucior. Pemenue
TeHETHYECKUX 3a/a4. BoccTaHOBICHHE XPOMOCOMHOTO Habopa yenoBeka. AHaIHU3
myTtanuu. M3ydeHue aedcTBus amuiia3bl Ha kpaxman. M3ydenue mopdosioruu u



*u3HeHHOro 1mkia Drozophila Melanogaster. M3yueHuwe cocTaBa MHINEBBIX
MPOYKTOB HA OMPEJIEICHNE MPUCYTCTBUS B HUX KaHIIEPOTCHOB

®opMbl IPOBEICHUS 3aHATHH: JIGKIIHH, JEMOHCTPAIIUH, TIPE3CHTAIINH.

®opmbl TIOJIBESICHUS. UTOTOB: OMpoc, Oecea, TeCT, OlleHKa MOATOTOBICHHBIX
JIOKJIAJIOB.

7. MUKpOOpraHu3Mbl U 3K0J0rus (24 4).

Teopusa. buoreoxumuueckue HUKIbL. OpraHusMbl, y4acTBYIOUIME B
KpyroBopoTe BemlecTB B mpupojae. Llukibl Tpanchopmanuu Kuciopoja, as3ora,
docdopa, cepol. buonnauKanus 1 OMOTECTUPOBAHUE: OTIPECIICHUE, CyTh METO/IOB,
PaKTUYECKOE 3HAYEHUE METOJO0B, IMPEUMYyIIecTBA U HeAOCTaTKu. OCHOBHBIE
OpraHW3MBbl, HCIOJIb3yEMbIE B MOHUTOPHHIE COCTOSHMS OKPY KAIOWIEW CpPEBbl.
Omnpenenenue napa3utuzMa kak o0pasza xu3Hu. OTIMYUTEIbHBIE YEPTHI TAPA3UTOB.
['pynmel mapazutuueckux opranu3mMoB. bope0a ¢ mapasutapHbIMU OOJIE3HSIMHU.

[TpakTrka. CoctaBieHne OMOreoXuMudeckux MUKIoB. [IpopammBanue ceMsiH
Kpecc-canara. OnpeznesieHne 3arps3HEHHOCTH BOJBI U3 NPUPOJHOTIO BOJOEMA C
nomouibio Aaduuii. M3ydeHue napasuToB Majoro npyJaoBHKa, YCBOCHHE TEXHUKU
paboThI ¢ KOMIIPECCOPUEM.

@DopMBbI IPOBEICHUS 3aHATUI: JIEKIUHU, JEMOHCTPALlUHU, IPE3ECHTALUH.

@DopMBbI OABECHUSI UTOTOB: ONPOC, TECT, NMPOBEPKAa HHAMBUAYAJIbHBIX U
IPYIIIOBBIX 3a/1aHUi, Oecena.

8. Utorosoe 3ansitue (2 4).

Teopusd. Pa3zdoop npomeamiero marepuana. [lpomexyrounas aTrectamusl.
[IpakTuka. [Ipoxoxnenue kBecta. TectupoBaHue.

dopMbl IPOBEACHUS 3aHATUI: J{nanor

dopMbl ToABEeIcHUS UTOTOB: KBecT, TecT




KanengapHo-temaTu4eckoe nNJiaHUPOBaHUe

Jara Bcero Tema y4eOHOrO Conepskanne nesrrennnoctn ®opma dopma JAucrtanuuonubiii popmar
Ne| Ip. 4acoB 3aHATUSA Teopus IpakTuka TPOBEACHHH KOHTPOJIA padoThI
HMS 3aHATUA
1. Beeoenue 6 oopazosamenvuyio npozpammy, 2 u.
1 [05.09|2 OO6mue npaBuiia BBoaHbIl HHCTPYKTaX MO | DKCKYPCHS IO Pacckas, biui-omnpoc OwnnaitH-BcTpeua Ha
npoBe/ieHUs paboT B | TeXHUKE 0€301TacHOCTH. nabopaTopHH. IKCKYpCHS iatopme
nabopaTopuu u [IpaBuna opranuzauuu «SAnnexc. TenemocT».
TEXHUKA pabouero mecra. [IpaBuna [TpocMOTp BUACOPOIMKOB
0e30macHOCTH paboThI ¢ KOMOUIMMHU U 10 TEME YCTPONCTBA
PEKYIIUMH MIPEIMETaAMU nabopaTOpHUHU U MpaBUIaM
paboThI B HEl; TEXHUKA
0€30MaCHOCTH.
2. Inemenmapnoe 66edeHue 8 MUKPOOUOIL02UI0 U ODUOmMeExXHo 102U, 8 U.
2 (06.09 |2 HcTopus KittoueBbie MOMEHTHI B - Pacckas, becena OmnunaiiH-BcTpeua Ha
CTaHOBJICHUS UCTOPUH Pa3BUTHUS Hpe3eHTaIHS atTgopme
MHKPOOHOIOTUH 1 MHUKpPOOHOJIOTUH U «Sunexc. Tenemoct».
OMOTEXHOJIOTHU OMOTEXHOJIOTHU. YUEHBIE, [TpocMoTp MyIBTHUIEMOB
BHECIIINE BKJIA]] B PO BEIUKUX YUCHBIX.
pa3BUTHE YTHX HAYK. Pemenune xpoccBopia mo
OTteuecTBEHHbIE TeMe «Y4eHbIe» Ha
OTKPBITUS B 00JIaCTH matdopme
MHUKPOOHOIOTHH U https://learningapps.org/
OMOTEXHOJIOTHH
3 [12.09|6 Pomp DKoornyeckas, Cocrapnenne Pacckas, baum-onpoc, Tect | OHnaitH-BcTpeya Ha
4 113.09 MUKpPOOPTraHU3MOB B | OMOLIEHOTHYECKAS, Tpouueckux Mpe3eHTaIHs mwiargopme
5 119.09 pupoIe MpaKTHYeCKask pOIu emneu, «SAnnexc. TenemocT». Tect
MHUKPOOPTaHU3MOB HKOJIOTHYECKas no teme. CocraBieHue

urpa «OcTpoBy,
peleHue

Tpo(UUECKUX Lerneit
CaMOCTOSITENIbHO U3



https://learningapps.org/

JIOTMUYECKUX 3ajau
Ha ONpezeIeHue
MHUKpPOOpraHu3Ma

MpEaACTaBICHHBIX
OpraHu3MoOB

3.0060pyoosanue, mamepuaivl U UHCHPYMEHNbl, NPUMEHAEMbLE 8 MUKPOOUOI02UU, 8 U.

6 | 20.09 Mukpockonus VYcerporictBo mukpockona. | [Ipurorosinenue Pacckas, bau-onpoc OmnnaiiH-BcTpeya Ha
7 |26.09 Texnnka paboThI ¢ BPEMEHHOT'O JEMOHCTPAIIHS mathopme
MHUKPOCKOIIOM U MHKpOIIpernapara, «SAnnekc.Tenremoct».
OMHOKYJISIPOM paccMOTpeHue ero [TpocMOTp BUAECOPOIMKOB
[IpY pa3JIMYHbIX 10 TeME «Y CTPOUCTBO
YBEIUYCHUSX MHUKPOCKOTIIA U TIpaBHJIa
MHUKpOCKOIIa paboThI ¢ HUM»
8 |27.09 Marepuansl u OcHoBHble MaTtepuansl 1 | [IpnoOperenue Pacckas, Omnpoc, Tect OmnunaiiH-BcTpeya Ha
9 [03.10 UHCTPYMEHTBI UHCTPYMEHTHI, HaBBIKOB pa0OTHI C | IEMOHCTpAIHS mwiargopme
HCIIOJIb3yEMBIC B MaTepualaMu U «SIunexc. Tenemoct».
Hay4HOU J1abopaTtopuu. MHCTPYMEHTaMU 3anonHeHue TabJIuIbl ¢
TexHMKa MaHUTTYJISIIAN C yKa3aHUeM Ha3BaHUS
MaTepuaiamMH U 000pyI0BaHUS U
MHCTPYMEHTaMHU MHCTPYMEHTA U UX
npeJHa3HauYCHUEM.
TectupoBanue 1o TeMe.
4. Ocnosnvie Memoowl u3yyeHus MUKpoop2anumos, 20 u.
10 | 04.10 [TpuroroBnenue OcHOBHBIE METOBI [TpuroroBnenue Pacckas, Omnpoc, Tect OmnuaiiH-BcTpeua Ha
11| 10.10 MUKpOIIpENapaToB IIPUTOTOBJICHUS MHUKPOCKOIIUYECKOTO | AEMOHCTpaLus miatgopme
MHUKpPOIpEnapaToB: npenapara GakTepuit «Sunekc. Tenemoct».
METO/1 pa31aBIeHHOMN Pa3INYHBIMU TectupoBaHue 1o TEME.

KaIuin, METO
«BUCSYCH» KaIlu

Meronamu. Oukcanus
U OKpacka IpenaparoB
Oaktepuii. 3yuenue
[IPEnapaToB MO
MHUKPOCKOIIOM.




12 | 11.10 6 Mopdodonorus Crpoenue [TpuroroBneHue Pacckas, Tect OmnunaiiH-BcTpeya Ha

13 | 17.10 OakTepuaIbHBIX OakTepuaabHOM KJIETKU. | MpernapaToB Mpe3eHTalUs wiardopme

14 | 18.10 KJIIETOK OcHoBHBIE (HOPMBI pa3NIuYHBIX 10 (hopme «SAnnexc.TenemocTy.
Oakrepuit. OyHKIIUU OaxkTepuil. N3yuenune
OTJICITBHBIX OPTaHEIIT Mopdooruaeckux
OaKTepHUATBHBIX KIETOK 0COOCHHOCTEH

MUKpPOOPTaHU3MOB

15 | 24.10 6 Mertoasl oOKpacku Crniocob okpacku [IpuroroBnenue Pacckas, Ormpoc OmnnaitH-BCTpeua Ha

16 | 25.10 MHUKPOOOB OaxTepuit o ['pamy. npenapaToB OaKTEpH, | JIEMOHCTPALIHS maThopme

17 | 31.10 Juddepenumanms OKpAaIICHHBIX T10 «Snnexc. Tenemocty.
OakTepuii B I'pamy TectupoBanue no TeMe.
3aBHCHUMOCTH OT
okpack# 1o ['pamy.

18 | 01.11 4 [TutatensHbie cpeasl. | Poisb, cocTas, [ToaroroBka nocyasl u | Pacckas, Onpoc [ToaroroBka npe3eHTauu

19 | 07.11 Metonabl MIPUTOTOBJIEHUE o0opyaoBaHuUs AJis JEMOHCTPALIMS Ha 3aIuTy Keiica. OHnanH-

CTepUIIN3alluU MUTATENbHBIX CPe]. MPOBEICHUST HAYYHOTO 3aIuTa Ha miaatgopme
Crepunuzanus WCCIIeTIOBaHUS «SAnpexc. TenemocTy.
71a00paTOPHOMN TTOCYTbI
1 000py10BaHUS
5. Kyarvmueuposanue mukpoopzanuzmos, 38 u.

20 | 08.11 10 Ananu3 mukpodiopsl | Metonuka nposenenust | I'pynmnoBoe Pacckas, Omnpoc OmnnaiiH-BcTpeya Ha

2111411 BO3]1yXa, BOJIbI, OYBKI | JaOOPATOPHOTO aHAIM3a | BHITIOJIHEHHE 3aJaHUsT | JEMOHCTpAIUs mathopme

22 | 15.11 MHUKPOOHOM 110 MOHUTOPUHTY «Sunexc. Tenemocty.

231 21.11 00CEMEHEHHOCTRIO COCTOSIHHUSI OIHOM U3 [IpuroroBnenue

24 | 2211 OCHOBHBIX Cpe€Jl )KU3HHU. | Cpell )KU3HU MUTATENIbHBIX CPE] B

ITonmcuer
KOJIOHHE00pa3yIoIuX
(105050018
[Ipurorosnenue

JIOMAIIHUX YCIOBHSX.
[ToceB MUKPOOPraHU3MOB.
NX xynbTUBHpOBaHUE




MperaparoB.

Onpenenenue
MHUKPOOPTIaHU3MOB
25| 28.11 AnTHOaKkTepuanbHbie | AHTHOAKTepUalbHBIC BrisiBnenue cpeactsa, | Pacckas [IpesenTanus | OniaiiH-BCcTpeua HA
26 | 29.11 CpencTBa cBoiictBa. Poct o0J1aaromero pe3ynbTatoB | Tuiardopme
27 | 05.12 KYJbTYpPbI HanOOJIBIINM «SAnnexc.TenemocTy.
MHUKPOOPI'aHU3MOB IIPH | aHTUOAKTEPHATILHBIM Hcnonb3oBanue
BHEJIPEHUU B CUCTEMY s dexTom AHTHOMOTHKOB M MHBIX
BELIECTB, 00JaJJal0IIUX | IOCPEACTBOM BELIECTB, 00J1aJat0INX
aHTHOAKTepUATbHBIM noncuera KOE B AHTUOMOTHYECKUMH U
s dexTom. qamkax [letpu OaKTepULIUTHBIMA
CBOIMCTBaMH Ha KyJIbTYpax
BBIPALICHHBIX
MHKpPOOPTaHU3MOB. AHAIIN3
PE3YJIbTaTOB.
281 06.12 JlewicTBue BemectBa [IpoBenenue Pacckas [Ipezentanus | OHnaliH-BCTpeya Ha
29 | 1212 JIEKapCTBEHHBIX TPAB | JIEKApPCTBEHHBIX METOJIUKH BBISBICHUS pe3yabTaToB | Iatgopme
Ha OaKTepuu pacTeHui, IPUAAIOIINE | IEHCTBUS «SIupexc. Tenemoct».
UM JIEKapCTBEHHbIE JIEKapCTBEHHBIX TPaB [TpoBeneHue METOIUKHU
CBOHCTBa Ha pOCT KYJIbTYpBI BBISIBIICHUS JIeHCTBUA
MHUKPOOPTaHU3MOB JIEKapCTBEHHBIX TPaB Ha
POCT KYJBTYPBI
MHUKPOOPTaHNU3MOB B
JIOMAITHUX YCIIOBHSIX.
30 | 13.12 duTonaToreHHbIe 3HAKOMCTBO C [TpoBenenue Pacckas, Omnpoc OmnunaiiH-BcTpeua Ha
311912 MUKPOOPTaHU3MbI HCKOTOPBIMHU METOJIUKH 10 Tpe3eHTaIHs mwiargopme
MHUKPOOpraHu3Mamu - 00HAPYKEHHIO «Sunexc. Teaemoct».
BO3OyANTENAMH GakTepui, TecTupoBaHue MO TEME
OoJe3Hel pacTeHui BBI3BIBAIOLLIX

MOKPYIO THUJIb
KapTodens




32| 20.12 MosouHOKHCTI0e CymHocTh mporiecca Onpenenenne Pacckas, Ompoc, Tect OmnnaitH-BCcTpeya Ha
33| 26.12 OpoxeHue OpOXKEHUSI. KHCJIOTHOCTH MOJIOKa | TIPE3C€HTaIIUS mathopme
34 |27.12 Bo30Oyaurenu o Tepuepy. «SAnnexc.TenemocTy.
MOJIOYHOKHCIJIOTO [IpuroroBnenne [IpuroroBnenue cpenbl 1ist
OpOKEHUSI. (UKCHUPOBAHHOTO MOJIOYHOKHCIIBIX OaKTepui,
[TpakTyeckoe mpernapara UX MI0CEB, TECTUPOBAHNE HA
UCTIOJIb30BAHUE MOJIOYHOKHCIIBIX AHTHOUOTHKOYCTOWYHUBOCTH
MOJIOYHOKHUCIIBIX OaKTepHii.
OaKTepHii.
35 (09.01 MacnsiHoKHCcIIoe Bo30ynurenn Omnpenenenne Pacckas, Omnpoc, Tect | OnnaifH-BcTpeya Ha
36 | 10.01 OposxeHwHe. MAacCJISTHOKHCIIOTO MAacCIISTHOW KUCJIOTHl B | TIPe3eHTAIHUs iatopme
OpOXKEHUSI. cpelie, coJiepkaiien «SInnekc. Tenemoct.
[IpakTuyeckoe KIJIOCTPHUTUH. TectupoBaHue 1O TEME
UCIIOJIb30BaHUE Wnentudukanus
MAaCIISTHOKHCITBIX KIJIOCTPUIUH Ha
OaKkTepuil. npenapare
37 | 16.01 Muxkpobuonoruueckuit | Mukpodiopa msca. Muxkpobuonoruueckoe | Pacckas, Omnpoc OmnuaiiH-BcTpeua Ha
38 | 17.01 aHaIu3 MsAca U OneHKa CBEXECTH MsCa. | UCCIEIOBAHHE Msica MpEe3eHTalUs mwiatrgopme
MSICHBIX TIPOJYKTOB Drarnsl «SAnpexc. TenemocTy.
MHUKPOOHOIOTHYECKOTO 3anonHeHne TabIUIbI 1O
WCCIIEIOBAHMS MsICa. OpTaHOJETITUYECKIM
MoKa3aTessiM KauyecTBa
Pa3IMYHON MSCHOU
npoaykun. OgopmieHue
U cllava JIoKJaa-
MIPE3CHTAINH 10 TEME.
6. Ocrnoebl ouomexuonozuu, 42 u.
39| 23.01 Beenenue B Cytb Ouotexnosnoruu u | Co3nanue Pacckas, Or1enka OmnnaitH-BCcTpeya Ha
40 | 24.01 OMOTEXHOJIOTHIO, TEHHOUN WH)XCHEPUH. TEOPETHUECKOU Mpe3eHTausl | MoJiesiei mathopme
41 | 30.01 TEHHYI0 WHXEHEPHIO OOBEKTHI MOJIEITH «SIanexc. Tenemocty.




OMOTEXHOJIOTHH U
T€HHOU UH)KEHEPUH.
Mertoupbl.
IIporpeccuBHbie U
aKTyaJbHBIC
HampasJjieHUs B o0nacTu
JAaHHBIX HAYK.

MUKpPOOpTraHu3Ma JJis
MPAKTUYECKUX Iiesien
4esi0BeKa

[IpocMOTp BUIEOPOTMKOB
o TeMe «buorexHonorus u
IFCHHAsA HWHXKXCHCPUS.

42 | 31.01 18 OCHOBBI T€HETUKU [lonsTs u [Toctpoenue 3D Pacckas, Tect OmnunaiiH-BcTpeya Ha

43 | 06.02 OTIpeIeNIeHUsI. Moienei MPe3CHTAIHS iatopme

44 1 07.02 Onucanue AMUHOKHCIIOT. «SAnnexc. Tenemoct». Ypok

45 | 13.02 TE€HETUYECKOMN Pemenue TCHETUKH

46 | 14.02 CTPYKTYPbI OPraHU3MOB. | TEHSTUYECKUX 3a/1a4. (https://genetika.fedcdo.ru/)

47 |1 20.02 Ponb reHoB B nepenave | BoccraHoieHue BriosiHenue 3agaHuii mo

48 | 21.02 HaCJICICTBEHHOM XPOMOCOMHOTO ypoky. Pemienue npocTsix

49 | 27.02 uHpopmanuu. Habopa YelioBeKa. TCHETUYECKUX 3a7a4.

50 | 28.02 Hacnenosanue AHanu3 MyTaluu. N3y4yenne kapuoTumna
NpU3HAKOB. MyTanuu. HOPMAaJILHOTO U €
NX poiib B 3BOIMIOLIMHU TEHOMHOW MYTaIUeu.
BUJIOB

51 | 05.03 6 DepMeHTHI ®epmenTel. X poss B | M3yueHue neicTeus Pacckas Omnpoc OmnunaiiH-BcTpeua Ha

52 | 06.03 OpraHu3Me JKHUBBIX amMHJIa3bl Ha atopme

531 12.03 cymecTB. OCHOBHBIC paciericHue «HAunexc. TenemocT.
(dbepMeHTHI B TEIe Kpaxmaiia N3yuenue nerictBus
YeoBeKa. aMHJIa3bl HA pacIIeTieHUe

KpaxMaJia — JoMalIHee
MPaKTUIECKOE 3a/IaHHE.

54 | 13.03 8 OcHoOBHBIE OOBEKTHI OcHoBHBIE O0BEKTHI Uzyuenue Pacckas Omnpoc OmnnaiiH-BcTpeua Ha

55| 19.03 TeHHON MH)KEHEPHUH TeHHOU MHKEHEPUH. Moposnoruu u mwiargopme

56 | 20.03 [TepcnekTuBHBIE JKU3HEHHOI'O [IMKJIa «SIanekc. Tenemocty.

57 | 26.03 HarpaBieHus B oonactu | Drozophila TectupoBaHue 1o TEME.

HU3YYCHUS I'CHOB.

Melanogaster

Pemenue 3amay mo Teme



https://genetika.fedcdo.ru/

«Hacnenosanue,
CLIEILIEHHOE C ITOJIOM)

58 | 27.03 4 [Tumessie 706aBKH. Ponb 1o6aBok B N3ydenue cocraBa Pacckas Tect OmnuaiiH-BcTpeya Ha
59 | 02.04 Kanueporenst MUIIEBON MUIIEBBIX IPOTYKTOB iaropme
IIPOMBILIEHHOCTH. Ha OIIpeJIeIICHUE «SIupexkc. Tenemoct».
Kanneporennsie [IPUCYTCTBUSA B HUX N3yuenue cocrasBa
BEIIIECTBA U X BIHMSIHUE | KaHIEPOTCHOB MUIIEBbIX MPOJYKTOB Ha
Ha KUBOW OPraHU3M. OIpeJIeNIeHUe IPUCYTCTBUS
B HUX KaHIIEPOTCHOB.
IToaroroBka noknana u
BBICTYIIJICHHE.
7. Mukpoopzanuzmol u 3kono2us, 24 u.
60 | 03.04 6 Mukpoopranusmsl 1 buoreoxumuueckue CocraBnenue Pacckas, Omnpoc, OmnunaiiH-BcTpeya Ha
61 | 09.04 AKOJIOTHUS UKJIBL. OpraHu3Msl, OMOreOXMMHUYECKUX [pe3eHTalusl | IpoBEpKa mwiargopme
62 | 10.04 y4acTBYIOIIHE B LIUKJIOB cocraBiieHHbIX | «SHnekc.Tememocty.
KPYTOBOPOTE BEIIECTB B IIUKJIOB CocraBienue
npupoze. Lukmibt OMOTe0XUMHUYECKUX
TpaHchopManuu IIUKJIOB
KHCJIOpO/1a, a30Ta,
docdopa, cepsl.
63 | 16.04 10 bronnaukanus buonnankanus u [IpopamBanue cemsiH | Pacckas Omnpoc OnnaitH-BCcTpeya Ha
64 | 17.04 OuoTeCTUpOBAHHE: Kpecc-cajara. iargopme
65 | 23.04 OIIpEJIENIEHUE, CYTh Onpenenenue «SAnpexc.TenemocTy.
66 | 24.04 METOJIOB, IPAKTUYECKOE | 3arpsi3HEHHOCTHU BOJ C [IpopamrBanue cemMsiH
67 | 30.04 3HaYEeHHE METOAOB, MOMOIIBIO TapHUN Kpecc-canara.

HpeI/IMYHIeCTBa nu
HenocTaTtkd. OCHOBHEIE
OpraHu3Mbl,
HCIIOJIb3yEMBbIE B
MOHI/ITOpI/IHFe

Onpenenenue
3arpsiI3HEHHOCTH BOJI C
MTOMOIIBIO0 OPTAaHH3MOB-
OMOMHIUKATOPOB (CeMeHa




COCTOSTHUS
OKPYXKAaroIIen Cpeibl.

pacTeHui, MeJIKue
pakooOpa3HbIe, PHIOKH )

68 | 07.05 MuKpoopranu3Mbl- Onpenenenue N3zyuenne napasuroB | Pacckas, Tect OmnnaitH-BcTpeya Ha
69 | 08.05 Hapa3uThI napasuTU3Ma Kak MaJIOTO MPYIAOBUKA, JIEMOHCTpAIHSI iaropme
70 | 14.05 o0pa3a >KU3HHU. YCBOEHHUE TEXHUKH «SAnnexc.TenemocTy.
71 | 15.05 OTnuuuTenbHbIe YepThl | paboThI C TectupoBanue 1no teme.
napasutos. [ pymnmbl KOMIIPECCOPUEM [IpocMOTp BHUIEOPOIIMKOB,
Napa3sUuTUIECKUX OIMCHIBAIOUINX JKU3HEHHBIE
opranu3moB. boprs0a ¢ LUKl TAPA3UTOB.
napazuTapHbIMA
OoJie3HsIMU
72 | 21.05 HTorosoe 3angTHE. Pazbop npomeamiero [Ipoxoxnenue kBecra. | Juanor KBecrt, Tect [ToaroroBka npe3eHTanuu
22.05 MaTepuaia. TectupoBanue. Ha 3auTy Kerca. OHiaiu-
28.05 [IpomexyTounas 3anMTa Ha miargopme
29.05 aTTeCTalus. «SAnpexc.TenemocTy.




3. Opranu3anMoHHO-IearoruyecKue yCJaoBus peau3anuu
NMPOrpamMMblI

3.1. MeToabl o0pa3oBaTe/IbHOM J1eATEJIbHOCTH

B nepuon nepBoro roga o0y4deHusI IPUMEHSIOTCS TAKUE METOJIbI 00YUCHHUS
U BOCIMTaHUSA, KOTOPBIE MO3BOJAT YCTAaHOBUTH B3aMMOCBS3b JEATEIBHOCTH
negarora M 0O0y4arolmIerocs, HalpaBlICHHYI0 Ha pEIIeHHEe 00pa30BaTeIbHO-
BOCIIUTATENBHBIX 3a7a4.

I1o ypOBHIO aKTUBHOCTH UCTIOJIB3YKOTCS METOIBI:

— OOBSCHUTEIBHO-UIUTIOCTPATUBHBIN;

— DBPUCTUYECKUN METOZ;

— TMPOBEICHHUS IKCIIEPUMEHTA;

— METOJ] YCTHOT'O U3JI0KEHMsI, TO3BOJISIOUINI B JOCTYIHON (popMe JOHECTH JI0
oOyuaroluxcsl CIOKHBIA MaTepua,

— METOJ IPOBEPKH, OLICHKU 3HAHUN U HABBIKOB, IMO3BOJAIOIIMMN OLICHUTH
nepeJaHHble MeAaroroM Marepuanbl U, M0 HEOOXOAMMOCTH, BOBPEMs BHECTHU
HE00XOMMble KOPPEKTUPOBKH 10 YCBOEHUIO 3HAHUM Ha MPAKTUYECKUX 3aHATHIX;

— METOJIbI aHAJIN3a, CHHTE3a, ONIMCAHUS, CDABHEHHS U JIP.

Bropoii u TpeTuii rogasl 00y4eHus: AOMOIHAETCS METOIaAMH:

— TpoOJEMHOr0 U3JI0KEHHS MaTepralia, Korja nepes o0yyaromumMcs: CTaBUTCS
HEKas 3aJlaya, [MO3BOJIAIONIAs PEIIUTh ONpPEAESICHHBINM 3Tan npoiecca oOydeHus u
NEepEeUTH Ha HOBYIO CTYIIEHb OOyUYEHUS;

— 3aKpEerUICHUs U CAaMOCTOSITENbHON Pa0bO0ThI MO YCBOSHUIO 3HAHUI M HABBIKOB,

— JIMAJIOTOBBIN U AUCKYCCHOHHBIM.

3.2. Ilpuembl 00pa3oBaTebHOI 1eATEILHOCTH:

— WUrpHI (Ha pa3BUTHE BHUMAaHUs, TaMSITH, JIOTUKH, BOOOPAXKEHUS ),

— HarsiAHBIA — (PUCYHKHM, IUlakaTel, (Qororpaduu, cXembl, MOJEIH,
BUJICOMATEPUAIIBI, JIUTEPATYPA),

— ONUCaHue MpOoJeNaHHON pPabOoThl B BHJIE OTYETa, pa3pabOTKa CIICHApUEB
Mpa3IHUKOB, WIP, JHA OTKPBITHIX JBEpPEH, ydyacTHE B KYyJIbTYpPHO-MAacCCOBBIX
MEpPONPUATHUSAX.

3aHATHE COCTOUT W3 TEOPETHUECKOW (JeKius, Oecenaa) W MPaKTUIECKOM
YacTH, CO3/Ial0TCS BCE HEOOXOIUMBIC YCIOBUS JUIsI TBOPYECKOTO Pa3BUTHSA
oOyuaroruxcs. Kaxmoe 3aHsTie CTpOUTCS B 3aBUCUMOCTH OT TEMbI U KOHKPETHBIX
3a7a4, KOTOpbIE IIpeAyCMOTpeHnl lIporpammon, ¢ y4eToM BO3PACTHBIX
OCOOCHHOCTEH JIeTel, X UHIUBUAYAJIBHOU MOTOTOBJICHHOCTH.

3.3. OcHOBHBIE 00pa3oBaTeIbHbIE MPOIECCHI

OcHoBHBbIE 00pa3oBaTe/IbHbIE MPOLECCHI: PEIICHUE MPAKTUYECKUX 3a/aY,
pelIeHre  HAyYHO-UCCIIENOBATEIhCKUX  3a7ad, (OPMHUPYIONIUX  CHOCOOBI
MPOAYKTUBHOTO  B3aUMOJICUCTBUSL C  JCHCTBUTEIBHOCTBIO U  pa3pelieHust



npoOJeMHBIX CHUTyallMii; MO3HaBaTeJIbHbIE WIPbl; (POPMUPOBAHHE HABHIKOB
«3CTETUYECKOTO JICUCTBUS.

3.4. OcHOoBHBIE (DOPMBI 1€ATEJIBLHOCTH:

— MO3HAHWE ¢ YYCHHE: OCBOCHHE 3HAKOBBIX (DOPM OIMCAHMS BCEOOITUX
3aKOHOB U OTHOIIEHWM; OCBOCHHE CIIOCOOOB YMpaBJICHUS BHUMaHUEM U
BO3MOXXHOCTSIMU OPTaHHU3Ma;

— oOlIeHre: TPUHATHUE IPABUJI, OTBETCTBEHHOCTH KaK 3a COOCTBEHHBIC YUEOHBIC
JIOCTUKEHUS, TAK U 32 PE3YyJIbTaThl B paMKax «OOIIETro Jieiay;

— TBOPYECTBO: OCBOCHHE HOPMBI PEATMCTUYECKOTO H300pakeHus (Kak
peallbHBIX, Tak M BOOOpa)kaeéMbIX OOBEKTOB, CIOKETOB U CHUTYallH);
KOHCTPYHPOBAHUE PEATMCTUUCCKUX KOMUM peallbHbIX U BOOOpaKaeMbIX 0ObEKTOB;

— Wrpa: urpa B KOMaHje, HHANBUIyaJIbHbIE COPEBHOBAHUS;

— TpyJ: YCBOEHHE TIO3UTHUBHBIX YCTAaHOBOK K TpyAy U Pa3IudHbIM
MPOJTYKTUBHBIM TE€XHOJIOTHUSIM.

3.5. @opma opraHu3anuu y4eOHbIX 3aHATHI

— JICKLHS;
— OIIpoC;
— TECTUPOBAHUE;
— WHAWBHYyaJbHAs 3alIUTa IPOEKTOB;
— OTHYeT.

Tunbl y4eOHbIX 3aHATHIA:
— TIEPBUYHOE O3HAKOMJICHUE C MAaTEPUATIOM;
— YCBOCHME HOBBIX 3HAHHM;
— KOMOWHHPOBaHHBIN;
— TIPaKTUYECKHUE 3aHSTHUSA,
— 3aKpernieHue, MOBTOPEHUE;
— UTOTOBOE.

3.6. YueOHO-MeTOAUYECKHE CPeACTBA 00yYeHus]

— CHOeIUaIu3upoOBaHHasl JUTEpaTypa IO MHUKPOOUOJIOTMU, OMOTEXHOJOTHH,
AKOJIOTUA MUKPOOPTaHU3MOB,

— IUTaKaThl, OTO M BUACOMATEPHAIBI,

— y4eOHO-METONMYECKHEe TocoOus Il Tejgarora W 00ydYaromuxcs,
BKJIIOYAIONINE JHIAKTHYSCKUH, MH()OPMAIMOHHBIN, CIPAaBOYHBIM MaTepHaibl Ha
Pa3IMYHBIX HOCUTENISAX, KOMITBIOTEPHOE U BUIE0 000PYI0BaHUE.

[IpumensieMoe Ha 3aHIATUSX JUIAKTAYECKOE U y4EOHO-METOINYECKOE
obOecrieueHue BKIIFOYAET B c€0sl AJICKTPOHHBIE YUeOHUKH, CTIPABOYHbBIC MaTEpPUAJIbl U
cucTeMbI ucnoib3yeMsix [Iporpamm, MHTEpHET.

3.7. llemaroruueckKkue TeXHOJIOT MU



B npouecce o0yuenus no Ilporpamme MCHosb3yroTcsi pa3zHOOOpa3HbIE
NEeAarorn4ecKue TEXHOJIOTUU:

— TEXHOJIOTMH Pa3BUBAIOIIETO 00YUYCHMsI, HAIIPaBJICHHbIE HA 001Iee IIeIOCTHOE
pa3BUTHE JMYHOCTH, HAa OCHOBE aKTHUBHO-AEATEIHHOrO crocoba oO0y4yeHwus,
YUUTHIBAIOIIHE 3aKOHOMEPHOCTH Pa3BUTHSI U OCOOCHHOCTH UHIMBUYYMa,

— TEXHOJIOTMM JIMYHOCTHO-OPUEHTUPOBAHHOI'O OOYUYEHUSs, HaIlpaBJIICHHbIE Ha
pa3BUTHE MHAMBHUIYaAJbHBIX IO3HABATEJIbHBIX CIOCOOHOCTEM KaKIOro peOeHKa,
MaKCHMaJIbHOE BBISIBICHHE, PACKPBITHE U UCIIOJIB30BAHUE €TO OIBITA;

— TEXHOJOTHH  JAUPPEPEHIUPOBAHHOTO  O0y4YeHHs,  OOecreunBarone
o0yueHue KaXKJJ0ro 00yJarolerocsi Ha ypoBHE €ro BO3MOKHOCTEH M CHOCOOHOCTEH;

— TEXHOJIOTMM COTPYJHHYECTBA, PEAIM3YIOLIUE JIEMOKpPAaTU3M, PaBEHCTBO,
NapTHEPCTBO B  OTHOIIEHUSX IeJarora W oOyyarollerocs, COBMECTHO
BbIpa0aTHIBAIOT 1EJM, COJEp)KaHWE, JAl0T OLIEHKH, HaXOo[sChb B COCTOSHUU
COTPYJIHUYECTBA.

— TMPOEKTHBIE TEXHOJOTHH — JOCTIKEHHUE LIETH Yepe3 JeTAIbHYIO pa3padoTKy
po0JIeMbl, KOTOpasi IOJDKHA 3aBEPIIUTHCS pPeabHBIM, OCA3a€MbIM MPAKTUYECKUM
pe3yibTaToM, 0(hOPMIICHHBIM TEM UJIM UHBIM 00pa3oMm;

— KOMIIBIOTEPHBIE TEXHOJIOTMH, (OopMUpYIOIIME yMEHHe paldoTarh ¢
uH(popMaluen, UCCIe10BaTeNbCKUE YMEHUS, KOMMYHUKATUBHbIE CTIOCOOHOCTH.

B npaktuke BbICTyHarOT pa3ivyHble KOMOWHAIMU STHUX TEXHOJOTUH, HX
HJIEMEHTOB.

3.8. MaTepuajbHo-TexHUYeckoe o0ecniedenne [Iporpammbi

O6opynoBaHMe U TEXHUUECKOE OCHALEHUE:

— THoMellleHWe - y4YeOHbIM KabuHeT U JiabopaTopusi, opopMJeHHbIEe B
COOTBETCTBUH C MNpoduieM MNPOBOAMMBIX 3aHATUH U 000pYy/lOBaHHbIE B
COOTBETCTBUH C CAHUTAPHBIMH HOpMaMU;

— JI0CKa MarHUTHO-MEJOBasi,

— DKpaH,;

— KOMITBIOTEPHI.

Marepuansr:

— XUMUYECKas MMOCy/1a;

— DJIEKTpUYECKas TUTUTKA;

— MHKPOOHOJIOTHUECKHUE TETIIN;

— CIIUPTOBKH,

— 1mmaresu puranbckoro;

— MHTATEIBHBIC CPEIbI;

— yvamku llerpu;

— TEepPMOCTaT;

— aHAJIMTUYCCKUC U TEXHUYECKHUE BECHI,

— MHKPOCKOIIBI;

— nentpudyra;

— OMOXMMUYECKUN aHAIN3aToP;



— JaMHUHApHBINA mKad;

— Gnyopumerp;

— aHa’POCTAT;

— BOPTEKC;

— MarHMTHas MelIalika ¢ OJI0TPEBOM;

— IITaTHUBBI JJAOOPATOPHBIE;

— aMIuIMUKATOD;

— DJIEKTPOHHBIE TEPMOMETPHI;

— KOHIYKTOMETBI;

— Ha0Op XUMHUYECKUX PEAKTUBOB JIJIsI IPUTOTOBJICHHS PACTBOPOB, PEAKTUBOB U
MUTATEIBHBIX CPE/T.



4. KOHTPOJIb M POMEKYTOYHAS ATTECTAIUS

4.1. ®opMbI KOHTPOJIS

Juarsoctrka 3¢ (HEeKTUBHOCTH 00pa30BaTENbHOTO nporecca
OCYLIECTBJISIETCS B TEUEHHUE BCErO Cpoka peanusanuu [IporpaMmmel. 910 momoraer
CBOEBPEMEHHO BBISBIIATH MpoOEiIbl B 3HAHUAX, YMEHHUSIX O0O0ydYarommxcs,
IUIAHUPOBATh KOPPEKILMOHHYIO padOTy, OTCIEKUBATh TUHAMUKY Pa3BUTHUS JETEH.
Jliia oueHku 3¢ eKTUBHOCTH 00pa3zoBaTesbHOM [IporpaMmMbl BEIOpaHsbI ClieyrOIINe
KPUTEPUH, OIPEACIIOIINE PA3BUTHE HHTEIUIEKTYalbHBIX M  TEXHHYECKHX
CIOCOOHOCTEM O00ydYarommxcsi: pa3BUTHE MaMATH, BOOOpaXeHUs, OOpa3HOro,
JIOTUYECKOTO U TEXHUYECKOTO MBIIUICHHS.

[IpoBepka mocTUraeMbIX OOYUYaAIOIIUMUCS O0OPa30BATENbHBIX PE3YJIbTATOB
IIPOU3BOAMTCS B CIIETyIONUX Popmax:

— TeKymMi pedIeKCUBHBI  camMoaHaiau3, KOHTPOJIb M  CaMOOIEHKa
oOyuaroluxcs BBINOJIHIEMBIX 3a/laHuil (TECTUPOBAaHUE, WHAMBHIyaJIbHAs
YCTHasl IPOBEPKA, KOHTPOJIbHBIE YIIPAKHEHUS);

— pe3yJbTaT BINOJHEHUS 00yYarOIMMUCS TPAKTUYECKHUX 3a/IaHUN Ha KaXKJOM
3aHSTHH;

— B3aMMOOIIEHKA 00yyaromuMucs padoT Ipyr Apyra;

— HWTOTOBBINA €XKETOJHBIN KOHTPOJIb 00yYaroIIuXCs;

— MPOMEXYTOYHOE M HTOTOBOE TECTHUPOBAHME OOYYAIOUIMXCA IO HTOram
y4eOHOT0 Toja.

HroroBass oOLEHKAa pPa3BUTHS JIMYHOCTHBIX KayeCTB BOCIIMTAHHHKA
MPOU3BOAMUTCS 1O TPEM YPOBHSIM:

— BBICOKMI»:  TIOJIO)KUTEJIbHbIE  M3MEHEHMsI  JIMYHOCTHOIO  KadecTBa
BOCIIUTAaHHMKA B TEYEHHE Yy4eOHOro roja MPU3HAIOTCS KaK MaKCHUMAaJIbHO
BO3MOYKHBIE JIJISl HETO;

— «CpEeIHMID: U3MEHEHUs MPOU30LUIA, HO BOCIUTAHHUK MOTEHIUAIBHO OBLI
CIIOCOOEH K OOJIbIIEMY;

— «HU3KUN»: U3MEHEHHUS HE 3aMEUECHBI.

Pesynbrarom ycBoenus oOydarommmucs [IporpaMmsl 1o KaxaoMy ypOBHIO
[IporpaMmbl  SBJISIFOTCS: YCTOMYMBBIA HMHTEpPEC K HAYYHO-UCCIEAOBATEIBCKOU
paboTe, COXPAaHHOCTh KOHTHMHI€HTa Ha TMPOTSHKEHUU JABYX JIET O0OyyeHwus,
pe3yabTaThl JOCTHXKEHUW B COPEBHOBAHMSIX, BBICTABKAX M KOHKYpCaxX BHYTpPH
oObeauHEHUs, 00JACTHBIX KOHKYPCaX-BbICTABKaX.

4.2. TIpoMesKyTOYHAS aTTeCTAIUsA

OcHoBaHUEM JUIsI YCTAHOBJIEHUS YPOBHS YCBOEHHMS NPOTPAMMBI B IIEJIOM
ABJISIETCA TPOMEXYTOUHASl aTTECTAlUsA, KOTOpas COCTOMT M3 TEOPETUYECKOIO
ONpOCa U BBINOJHEHUS IPAKTUYECKOTO 3a/1aHUS.

Kputepun OLEHKM TEOPETUYECKOM NOATOTOBKH: COOTBETCTBHUE YPOBHS
TEOPETUYECKUX 3HAHMM MPOrpaMMHBIM TpeOoBaHUsM, CBOOOAA BOCHIPUATHUSA



TEOPETUYECKONH HH(OPMALIMU, OCMBICIEHHOCTh M MCIOJIb30BAaHUE CIELHUAIbHON
TEPMHUHOJIOTHH,  BIAJCHHE  YHUBEPCAIbHBIMU  MPEANOCBUIKAMU  y4eOHOM
NeSITEIbHOCTH — YMEHHe paboTaTh IO MPaBUILYy U IO 00pasily, caylaTh eaarora u
BBIIIOJIHATH €70 HHCTPYKLUU.

3anaHud I IPOMEKYTOYHOM aTTeCTAlNHU
Teopernueckasi 4acTb

1) (3 6.) Ilepeuucoute 3 mpeaMera, KOTOpbIE 00S3aTEIBHO JOJDKHBI OBITH B
MHUKPOOHUOJIOTUUECKOM JTabopaTopun 1jis ooecrieueHust 0€30macHOCTH?

2) (1 6.) Kto n3o6pakeH Ha moprpere?

I. JI Ilactep (BBen MeTO/ MacTEpU3ALINN)
Il. J.M.MBaHOBCKHMII (ITIEPBOOTKPHIBATENH BUPYCOB)
I11.  A.B. JleBeHryk (IIepBOOTKpHIBATENb MUKPOOPTaHU3MOB
V. A.®nemuHr (co3gateiab NEPBOro aHTUOMOTHKA)

3) (1 6.) ITo HammumIO s/Ipa B KJIETKAX BCE OPraHU3MBI JICTIATCS Ha:

|. PacreHus u )KUBOTHBIE
I1.  ABtoTpods! U rerepoTpodsI
I1l.  TIpokapuOThl U 3yKapUOTHI
IV.A3po0ObI 1 aHas3poObI

4) (4 0.) PaccTraBpTe B IpaBUIILHOM MOPSIKE SJIEMEHTHI MU MUTAHUS: PEAYLIEHTHI,
KOHCYMEHTHI 1 mopsiika, MpoAyLEeHTbl, KOHCYMEHTHI 2 MOPSAKA.

A
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5) (1 6.) ITox xakoii udpoit Ha pucyHKe N300pakeH Tyoyc?

l.
Il.
1.
V.

W~ A

6) (1 6.) Kak mepeBoautcs ¢ natuackoro Escherichia coli?

I.  Kumeunas nagouka
Il. Cennas nanouka
I1l.  Bonrapckas namouka
IV. Kaprodenbhas namouka

7) (1 6.) Kak Ha3biBaeTcs nporecc GpepMEHTATUBHOTO PacCIleTICHUs
OpTraHUYECKUX BEIIECTB, MPOTEKAIOIINI B aHAIPOOHBIX YCIOBUSX MOJ] ICUCTBUEM
MUKPOOPTraHU3MOB?

.  Okxucnenue
Il. Bpoxenue
I1l. BrimenaunBanue
IV. Asorduxcarnus

8) (1 6.) OOBenuTE OAKTEPUIO — MOHOTPHX.



9) (4 6.) [lonmummre hopmbl OaKTEpUATHHBIX KIETOK

&
W‘N\/\M
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10) (1 6.) Criopa (y OakTepuii) — 3T0

Il.
1.
V.

Oco0as cragus pa3BUTHS MUKPOOA, UCKITFOUUTEILHO YCTOMYHBAs K
TYOUTENBHBIM 7151 OOBIYHON KIIETKH BO3ACHCTBHSIM

BHyTpUKIIETOUHBINH OpraHOW, HECYIINNA TEHETUYECKYIO HHPOPMAITHIO
KoMIOHEHT KIeTOYHO! CTEHKU OaKTepuit

BoIpocT ki1eTouHOM CTeHKH OaKTepuil, y4acTBYIOLIUI B poliecce ABUKECHUS
OakTepuu

11) (10 6.) Hapucyiite OakTepuanbHyIO KJIETKY U MOANUILINATE OPTaHOUIBI U UHBIE
CTPYKTYPHBIE KOMIIOHEHTHI.

12) (1 6.) Yem npoKapHOTHI OTIIMYAFOTCS OT DYKAPHOT?

l.
Il.
1.
V.

Hannanem oopmiieHHOTO s/ipa B KIIETKE
CriocoOoM nuTaHus

Croco0oM OBMKEHUSI

CriocoO0M ObIXaHHUS




13) (1 6.) Kakas u3 nepedncieHHbIX 00JIe3HEH BBI3BIBACTCS BUPYCOM?

I. TyGepkynes
Il. T'punn
I1l.  JInuzentepus
V. Xonepa

IIpakTH4eckas 4yacrb

1) (30 6.) Chemath BpeMEHHBI MHKpOIperapaT 3yOHOTrO HajeTa dYeloBeKa W
PacCMOTPETh €ro MO YBEINICHHEM MHKPOCKOIIA.

2) (40 o6.) IIpomemoHCTpUpOBaTh HAaBBIKM pPabOTBl C  JJAOOPATOPHBIM
obopynoBaHueM: ao3aTop, pH-meTp, 2JIeKTpOHHBIE BECHl, MUKPOCKOII, OOpETKa,
MEpHBIE KOJIOBI, MPOOUPKHU, CITUPTOBKA.



5. BOCIIMTATEJIbHASI KOMITIOHEHTA ITPOI'PAMMBI

[Iporpamma coiepKUT BOCIUTATEIbHYK) KOMIIOHEHTY, 00CCIIEUHBAIOIILY IO
CUCTEMHOE€ COIPOBOXKIACHUE JUYHOCTHOTO Pa3BUTUS OOy4YarolIErocsi Ha OCHOBE
aKCHOJIOTUYECKOTO,  KYJIbTYPHO-UCTOPUYECKOTO, CHUCTEMHO-AEATEIbHOCTHOIO,
JUYHOCTHO-OPUEHTUPOBAHHOTO TTOIXOOB.

Lenp BocuTaHusl 00y4arOUIXCS:

— PpAa3BUTHE JIMYHOCTH, CO3JAHUE YCIOBHM [JI1 CAMOOIPENCICHUs U
COI[MAIN3AIMU HA OCHOBE COLIMOKYJIbTYPHBIX, IyXOBHO-HPABCTBEHHBIX LIEHHOCTEN
U TPUHATHIX B POCCUMCKOM OOIIECTBE MPABWJI U HOPM IMOBEJICHUSI B MHTEpEcax
4eJIoBeKa, CEMbH, OOIIECTBA U TOCY1apCTBa;

- (opmupoBanue y oOyyJaronmxcs YyBCTBa NaTpUOTU3MA,
IPAKIAaHCTBEHHOCTH, YBXKEHUSI K MAMATH 3alIUTHUKOB OTedecTBa M MOJABUTAM
['epoeB OteuecTBa, 3aKOHY W IIPABOIOPSAKY, YEIOBEKY TpyAa M CTapLIEMy
MOKOJICHHUIO, B3aMMHOTO YBa)KECHUS, OEPEKHOTO OTHOIICHUS K KYJIbTYPHOMY
HACJICANIO U TPAJMIMAM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickont denepanuu,
MIPUPOJE U OKPYKAIOLIEH Cpeie.

3aa4u BOCIIUTAHUS OOYYaIOIINXCSI:

- YCBOGHHE OOy4YalolUMHUCS 3HAHUN HOPM, JYXOBHO-HPABCTBEHHBIX
LEHHOCTEU, TpaJUuINi, KOTOPhIE BHIPAOOTAIO POCCUIMCKOE OOIIECTBO (COIMUATIBHO
3HAYMMBIX 3HAHHN);

- (QopMupoBaHUE U pa3BUTHE JHMYHOCTHBIX OTHOIICHUNW K HOpPMawm,
[EHHOCTSIM, TPAIUIUAM (MUX OCBOCHUE, TPUHSITHUE);

- TNpUOOpeTeHHEe COOTBETCTBYIOIIETO HOPMaM, IIEHHOCTSIM, TPaJUIIHMSIM
COIIMOKYJIBTYPHOTO ONBITA TOBEICHUSI, OOIICHUS, MEXIMYHOCTHBIX COITMAIBHBIX
OTHOUIEHUM, IPUMEHEHUS TIOJIyYCHHBIX 3HAHUM;

JIngyHOCTHBIE  pe3yJbTaThl  OCBOCHHMS  OOYYalOIIUMHCS  MPOTPaMMBbI
BKJTIOYAIOT:

- OCO3HaHue POCCUICKOMN TPaKIAHCKOU UJEHTUYHOCTH
c(hOpMUPOBAHHOCThH IIEHHOCTEN CaMOCTOSITETLHOCTA U MHUITUATUBBIL;

- TOTOBHOCTH OOYYaOIIMXCS K CaMOPa3BUTHIO, CAMOCTOSITEIbLHOCTH H
JMYHOCTHOMY CaMOOIPEICIICHUIO;

- HaJIM4YMe MOTHBAIlMM K IIEJICHANPABICHHON COLMAJIBHO 3HAYUMOU
JEATEIIbHOCTH;

- cOpMHUPOBAHHOCTh BHYTPECHHEW TMO3HIIMHM JIMYHOCTH KaK 0co00ro
IIEHHOCTHOTO OTHOIIICHHS K Ce0€, OKPYKAIOIINM JIFO/ISIM | JKU3HU B IIEJIOM;

- BOCIUTaHHE 4YyBCTBA TOPJOCTA 3a OTEUYECTBEHHBIE TEXHHYECKHUE
JIOCTUKEHUS,

— BOCHUTAaHUE TEXHUYECKOW TBOPYECKOM AKTUBHOCTH, BBIPAKAOLIUNCS B
HOBU3HE, CHOCOOHOCTH TpeoOpa3oBaTh CTPYKTYpy OOBEKTa, CKJIOHHOCTU K
TBOPYECKOMU JIEATEIIbHOCTH;

- BOCIIUTaHHE y OOyYaroUIMXCsl B3aUMOIIOHUMAHMUS, I00POKeTaTeIbHOCTH
U KeJaHUs IOCTABJIATh CBOUM TEXHUUYECKUM TBOPUYECTBOM PAJOCTh JIFOJISIM;

- BOCIIUTAaHHE Yy OOYYaIOIIMXCS YCHIUYUBOCTH, TEPIICHUS U TPYIOJIOOUS;
dbopMUpOBaHUE YMEHHUS pAlMOHAIIBHO paclpenessiTb COOCTBEHHOE BpeMms,



COCTaBJISATh IJIaH PabOTHl M aJCKBATHO aHAJIU3UPOBATH PE3YyJIbTaThl COOCTBEHHOM
NEATEIIbHOCTH.

[lenarornueckrue yCIOBUSI peajlu3allii BOCIUTATEIHHOTO KOMIIOHEHTA
[Iporpammsl ienstcst Ha 4 TPYIIIbL:

1. HpascTBeHHOE camoonpeneneHne 00yqaronuxcs

2. Tlemarormueckoe COMPOBOXICHNUE COLIMAIBLHOTO BEIOOpA

3. Ilemarormveckoe  COMpOBOXICHUE  MPOGECCHOHATHHOTO  BBHIOOpA
oOyyarorerocs

4. Ilemarormyeckoe COIPOBOXKJICHUE OBJIAJICHUS PEOCHKOM HOPMaMH
OOIIECTBEHHOM KU3HU U KYJIbTYPhI

@®opMBbI BOCIIUTATEIbHON PadOThI:

- becenpl, paccka3bl, BAKTOPUHBI U T.1.

- HuadopmannonHeie CcOOOIIEHHUST MO TeMaM Y4eOHBIX 3aHATUHA O
JOCTHXKEHUSX POCCUMCKON HAYKH U TEXHUKHU

- Keiic-texnonorun («moptdenp» KOHKPETHBIX CHUTyallud | 3ajad,
TPEOYIOLIUX PEIICHUS)

- Mapadon (akTyanbHas uaes 1l peaiu3aliim )

- @nemmo0 (conuanbHas WK TeMaTHYECKas aKIIus)

- CopeBHOBaHUs1, KOHKYPCHI, BBICTABKH, (DeCTUBAIIN

- ConmanbHble NPOECKTHI

- KBgect (urpa-npukitoueHue Ha 33JJaHHYIO TEMY) U T.1.

Ilnanupyemble pe3yJbTAThI.

OOGyuaronuiics:

—~ OCO3HaHHO BbIpaXkaeT CBOIO POCCHUICKYIO TPAXKIAHCKYIO
MPUHAJICKHOCTh (MIEHTUYHOCTh) B MOJUKYJITYPHOM, MHOTOHAI[MOHAJIBHOM U
MHOTOKOH()ECCHOHATLHOM POCCUHUCKOM 00I1I€CTBE, B MUPOBOM COOOIIIECTBE;

— CO3HAET CBOE €IMHCTBO C HApOoJIOM Poccum Kak MCTOYHUKOM BJIACTH U
CyOBEKTOM ThICSUETIETHEH POCCUIICKOM TrOCYyIapCTBEHHOCTH, ¢ Poccuiickum
rocyJIapCTBOM, OTBETCTBEHHOCTh 3a €ro pa3BUTHE B HACTOAIIEM M OyayIieM Ha
OCHOBE  HMCTOPUYECKOTO  TMPOCBEIHIeHUs, CHOPMUPOBAHHOTO  POCCUHUCKOTO
HAIIMOHAJIBHOTO UCTOPUUECKOTO CO3HAHUS;

- TPOSIBJISIET TOTOBHOCTH K 3aIuTe POAMHBI;,

- apryMEHTHPOBAHHO OTCTaMBAaET CYBEPEHUTET M JOCTOMHCTBO Hapoja
Poccun m Poccuiickoro rocynapcTBa, COXpaHsSeT M 3allMIIAET HUCTOPUUYECKYIO
paB.y;

— OCO3HAHHO U JICSITEIILHO BBIPAXKAET HEMPUSATHE JTHO00W NTUCKPUMHUHAIIH
0 COLMAJIbHBIM, HAIMOHAIBHBIM, PACOBBIM, PEJIMTHO3HBIM TPU3HAKAM,
MPOSIBIICHUN JKCTPEMH3MA, TEPPOpPU3MaA, KOPPYIILMHU, AHTUTOCYJapCTBEHHOU
JEATEIIbHOCTH;

- 00JajaeT OMbITOM IPaXJaHCKOM COIMAIbHO 3HAYUMOM JIeSITEHHOCTH (B
JIETCKOM CaMOYIIPaBJICHUH, BOJOHTEPCKOM ABMKEHHH, JKOJOTHMYECKUX, BOCHHO-
MaTPUOTUYECKUX U JIPYyTUE 00BEAUHEHUSIX, aKIUAX, TpOorpaMmMax);

- BBIp@XaeT IIOHUMaHUE IIEHHOCTH OTEYECTBEHHOTO UM MHPOBOIO
HCKYCCTBa, POCCUICKOTO M1 MUPOBOTO XYJI0’KECTBEHHOTO HACIIETUS,



- OpHUEHTHUPOBAH Ha OCO3HAHHOE BOCIHUTAHME TEXHUYECKON TBOPYECKOMN
AKTUBHOCTH, BHIPKAIOIINIICS B HOBU3HE, CTIOCOOHOCTH TIPE0OPa30BaTh CTPYKTYPY
00BbEKTa, 3HACT U TOPAUTCS TEXHUYECKUMU JOCTHREHUAMU OTeuecTBa.

IIpuMepHBIN IJIAH BOCIIMTATEIbHOU PadoThI

HanpagJieHue BocnnuTaTe1bHOM

Meponpusitue (popma, Ha3BaHHe)

AEATCJIBbHOCTU
CeHTA0pb
3110poBLECOEPEKEHIE dnemMo6 «TBoE 310pPOBBHE — OOTATCTBO HAITHI
OKTSAOpPH
COI_II/IaJ'IBHOC HaIIpaBJICHUC ‘ Eecena «OCO6€HHOCTI/I COBpeMeHHOﬁ cpeab»
HOSIOpB

OO11IeNHTEIIEKTyalIbHOE
HarpaBJICHUE

Munu-koHbpepeHms «Hezenst mpaBoBbIX 3HAHUID

nexkaopb

OO01IeKyIbTYpHOE HalpaBICHUE

‘ TBOp‘IeCKaH MacCTCpCKas «PyCCKI/Ie HOBOI'OAHHEC TPpaadULIUN»

SIHBapb

HanI/IOTI/I‘-IeCKOG HaIIpaBJICHUC

‘ Axnust «ITuceMo congaTty», COOp TOMOIIM BOEHHOCITYKAIIUM

(pespannb

HYXOBHO'HpaBCTBCHHOC
HaIIpaBJICHUC

Ksect ((]_IYXOBHLIC HEHHOCTH COBPEMCHHOT'O UCJIOBCKA»

MapTt

JIyXOBHO-HPaBCTBEHHOE

BricraBka «Jlo6poTa gopoke OorarctBay

HarpaBJICHNE
anpejb
ITpodopuenranmonHoe . .
pogop Kelic «A30yka mpodeccuii»
HarpaBJeHue

Mam

OO01IeKyIbTYpHOE HAPABIICHUE

TBopueckas Bctpeua «Korma cBepiimiia moJBUT BCS pyccKas
3eMIIS

Cnucok ucnoib30BaHHOM JIMTEPATYPbI

1. ®enepanpubiii 3akoH «O6 o6pazoBanuu B Poccuiickoit denepanum» oT
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[MTPMJIOXKEHUE
Kenc «OcHOBHBIE METOABI H3yYEHUSI MUKPOOPTraHU3MOB»

O keiice: ['pymme ydyeHukoB OyAeT mpeajokeHa MpodiieMa, CBs3aHHAs C TEM, YTO Ha YpPOKAWHOCTHh KYJBTYD
CEICKOXO3SIMCTBEHHBIX PACTEHUH CYIIECTBEHHBIM 00pa3oM BIHUSET MUKPOOMOTA MOYBBI, HA KOTOPOH OHM mpou3pacTaror. Jlyis
TOTO, YTOOBI MPOCIEAUTh B3aUMOCBSI3b MEXK]Y HMHTEHCUBHOCTBIO POCTa OTACNIBHBIX KYJIBTYp M HMX BCXOXKECTBHIO B IIEJIOM C
MHUKpPOOHBIM COOOIIECTBOM TPYHTa, UM OyJeT HEOOXOAUMO HIECHTU(UIMPOBATH OPraHU3Mbl, OOMTAIONIME B JIAHHOM TPYHTE.
Yyenukam OyayT AaHbl METOJIMKH MO TMPOBEACHUIO TEXHUKH MHUKPOOMOJIOTUYECKOTO MOCEBA, BBIACICHUIO YUCTBIX KYJIBTYD,
MIPUTOTOBJICHUIO MOCTOSHHBIX M BPEMEHHBIX MHUKPOIpENapaTroB OaKkTepuil, METOJIaM HMX OKPACKH, a TaKXe OIbITOB 1O Ooiee
noApoOHON UACHTU(UKAIIMK JaHHBIX OakTepuil. B 3amauy nmpenogaBaresnsi BXOJUT MOHUTOPUHT PabOThI TPYII U MPEJIOKEHUE
rpyIIe HABOSIIMX BOIPOCOB M MOJCKA30K, MPUBEACHUE KOHTPIIPUMEPOB /JIs OMMOOYHBIX MeTOA0B. OpraHu3anus MIomia K
JUTSI TIPOBEJICHUS DKCIIEPUMEHTA B MTOMOIIIb B MOA00PE HEOOXOIUMOTO 000PYI0BaHUS, THCTPYMEHTOB U PEAKTHUBOB.

Karteropus keiica «BBoIHBIN»

IIpumepHbIii Bo3pacT o0ydaomuxesi — 9-12 et

MecTo B CTPYKTYpe NpOrpaMmmbl: «ABTOHOMHBIN»

KoanuyecTBOo akajeMHYeCKHUX YaCOB, HA KOTOpPbIe paccuuTaH Keiic: 20 4.

YuyeOHO-TeMaTHUYeCKOE MJIAHMPOBAHME:

Baok 1. «MeToabpl MUKPOCKOITUYECKOTO UCCIEA0BAHUS MUKPOOPTAHU3MOB)

IpoaomxurenbHocts | llean 6J10ka:

180 mun 1)  H3ydyeHue OCHOBHBIX YACTECH CBETOBOTO MHUKPOCKOIIA;




2)  Tlomydenue HaBBIKOB PabOTHI C MUKPOCKOIIOM;
3)  O3HaKOMJICHHE C METOJaMU MHKPOCKOIMYECKHX HUCCIICIOBAHUI C IPUMEHEHUEM SJIEKTPOHHOTO,
CBETOBOI'0, aTOMHO-CHJIOBOT'0, KOH()OKAIbHOTO MUKPOCKOIIOB.

Yrto penaem: PaboTaeM ¢ MHUKPOCKOIIOM: YYHMMCS HacTpauBaTh M300pakeHHE, pabOTaTh B BEPTUKAIBHOW M TOPU3OHTAIBHON
IJIOCKOCTH, ONpPEAENIATh CTENEHb YBEIMYEHHUS MHUKpPOCKONa, padoTaTh ¢ MMMEPCHUOHHBIM MAcjiOM Il MHUKPOCKOIA. Y4uMcCs
pabotate B cnenuanuzupoBaHHoM [1O i MHKPOCKONHMYECKHMX HCCienoBaHui: (ororpadupoBaTh OOBEKTHI, CHUMATh
JUHAMUYECKHE KaJIpbl, PETYJIUPOBATH SKCIO3UIUIO, UCIIOJIb30BATh PA3ITMYHbBIE KOHACHCOPBI.

Baok 2. «Mopdonorust 6akTepuanbHbIX KIECTOK

IpoaomxurenbHocTsb | Heab 010Ka:

270 muH N3yuuth Mopdosornyeckre 0COOCHHOCTH KIETOK OaKTepuit

Yro gesaem: PaboraeM o MeTouKaM MPUTOTOBICHUSI TOUBEHHON BBITSKKH IS MUKPOOUOIOTHYECKOTo aHanu3a. [IpousBoanm
[I0CEB MHUKPOOPraHW3MOB Ha YHUBEPCAJIbHBIC TBEPIbIC IMUTATEIbHBIE Cpeabl. [OTOBUM TNOCTOSSHHBIE W BPEMEHHBIE
MUKpOIpenaparbl OaKTEpHUil ¢ MPUMEHEHUEM KPACUTENsI METUIICHOBBIA CUHUM.

Baok 3. «Metonbr nuddepeHmanbHON OKPACKH MUKPOOOBY

IIpoxomxurensHocTs | Leanb 010ka:

2'(0muH N3yunTh METOAMKY OKpacKu MUKpOOOB 1o I'pamy




Yrto menaem: BpinonaHseM TEXHUKY OKPACKHM MHKPOOPraHu3MoB 1o ['pamy, Jenaem BBIBOJABI O CTPOEHHUU BHEHIHUX OOO0JIOYEK
KJIETOK OaKTepHil B 3aBUCUMOCTH OT TMOJyYEHHOTO OKpAITHBAHMUS.

Baok 4. «ITutarensHbie cpeabl. MeTOIbI CTEPHIIU3AIIUNY

IponomxurenbHocTsb | Heab 010Ka:

90 mMun OnpenenuTs METOAbl CTEPWIM3ALUK IMOYBBI, MIPUTOJHBIEC U YJIYUYHIEHUS KauyecTBa BBIPAIMBAEMBIX
pacTeHui

Yro gesaem: HayuuThCsi TOTOBUTH M CTEPUIIM30BATh MUTATEIBHBIC CPEIbI 1JIs1 KYJIbTUBUPOBAHUSI MUKPOOpPraHu3MoB. [loobpats
CXEMbl CTEPUJIM3AIMKU TIOUBBI [JISi TOBBIIMICHHS YpPOXAWHOCTH KyJIbTYp /X pacteHuid. [IpoBOAUTH OILIEHKY MOJYYEHHBIX
pPEe3yJIbTAaTOB, HA OCHOBE 3TOT0 AEaTh COOTBETCTBYIOIIHUE BBIBOIBI.

Baok 5. «IIpe3enTanus pe3yabTaToB»

IponomxurenbHocts | Heab 010Kka:

90 Mun Pacckazath 0 MUKpOOpTaHU3Max, YXYIIIAIONIMX POCT U pa3BUTHE PACTCHHM, a TaKkKe crocobax 60phObI
C OTUM

Yro penaem: [IpeseHranus pe3ynbTaToB.

IIpeanosaraemslie pe3yabTaThbl 00y4alOIIMXCH:

ApredakTtbi: Cxema 00pabOTKH MOYBHI AJIs yIyUIICHUS] COCTaBa MUKPOOHOTHI




Soft skills:
® yMEHHE '€eHEepUPOBATh UJICH;
® yMEHHE CIIyIIaTh U CIBIIIATh COOCCETHHKA,;
® yYMEHHE apTyMEHTUPOBAHHO OTCTAWBAaTh CBOIO TOUKY 3PECHUS;
® yMEHHE HUCKaTh HH(OPMAIIUIO B CBOOOHBIX HCTOUHUKAX U CTPYKTYPUPOBATH €€;
® yMEHHE KOMOMHUPOBATH, BUJIOU3MEHSITH U YIyUulllaTh UCH;
® HaBBIKM KOMaHAHOU paOOTHI.

Hard skills:

HABBIKA PA0O0THI C MEKPOCKOTIOM;

HABBIKM Pa0OTHI B JIaMUHAp-00KCE;

HABBIKA PAa0OTHI C HHCTPYMEHTaMU, MaTepHallaMH, PEaKTUBaMH, UCTIOJIb3YEMbIMU B MUKPOOHOJIOTMUECKOM JJabopaTopuu;
HABBIKH YITYUIICHHUS Ka4eCTBA MTOYBBI JISI IOBBITIICHUS YPOKAMHOCTH KYJIBTYP;

yMEHHUE TUTAaHUPOBATh HAYYHBIN SKCIIEPUMEHT B 00JIACTH MUKPOOHOJIOTHH;

yMEHUE aHATM3UPOBATh MOJYYCHHBIE PE3YJIbTAThI IKCIIEPUMEHTA.

Keiic «MHUKpPOOPraHu3Msbl ¥ IKOJIOTUsD)

O keiice: ['pynie yueHUKOB OyJIeT npeyiokKeHa NpoodiieMa, CBA3aHHas ¢ TEM, YTO MOJ1 BIUSHUEM HEOPTaHM30BAHHOTO CTOKA
MIPOMBIIUIEHHBIX U C/X BOJ B €CTECTBEHHbIE ITPECHBIE BOAOEMbI 00JIACTH, B HUX HAOJIIOIAI0TCSl HEraTUBHBIE SIBJICHUS, CBSI3aHHBIE C
«IIBETEHUEM» BO/JIbI, 3aMOPOM pBIO, YXYAIIEHUEM ICTETUYECKOTO BUAA BOJOEMOB, CHUXKEHHUEM pPa3HOOOpa3us OMOJOTHYECKHX
COOOILECTB B HUX. YUEHUKAM HEOOX0AUMO OyJEeT BBIIBUTh MUKPOOPTraHU3MbI, OOUTAIOIINE B BOJOEMAX C Pa3IMYHON CTEIEHBIO
AHTPOIIOI€HHOW HAarpy3KH, BBISIBUTH ONPENEIEHHbBIE 3aKOHOMEPHOCTH M pa3padoTaTh MNEpEeYeHb PEKOMEHAAUN N0 YIy4YLIEHUIO
DKOJIOTMYECKOTO COCTOSIHUSA BOJOEMOB, UCIIBITHIBAIOIINX IKOJOTUYECKUN CTpecc. B 3amauy npenonasaresss BXOAUT MOHUTOPUHT



paboOTHI TPYII W TPEIJIOKECHUE TPYMIE HABOASIIMX BOMPOCOB W TOJCKA30K, MPUBEACHUE KOHTPIPHUMEPOB ISl OMIMOOYHBIX
MeTonoB. OpraHuzanus TUIOMAAKA JJIs MPOBEACHUS SKCICPUMEHTA B IMOMOINb B IMOAOOpPE HEOOXOAMMOTro O00OpYIOBaHUS,
MHCTPYMEHTOB U PEaKTHUBOB.

Kareropus keiica «BBoHbIiD)

I[IpumepHbIii Bo3pact odyuaromuxcs — 9-12 ner

MecTo B CTPYKTYpe NPOrpaMMbl: «ABTOHOMHBIN»

KoauvecTBo akaieMMyeCKUX YaCOB, HA KOTOPbIE PAaCCYUTAH Kelic: 24 .

YueOHO-TeMaTHUYeCKOE IVIAHMPOBAHHE:

Baok 1. «Y4dacTue MUKpOOPTaHU3MOB B TJI00ATBHBIX OMOT€OXUMHUYECKUX ITUKIaX»

Ipopomxurensnocts | Lean 0/10ka:

270 muH BhISIBUTP MUKpPOOpPTaHU3MBI, KOTOPHIE YYaCTBYIOT B ITMKJIAX TpaHCPOpMalUd KUCIOPOJa, yTieposa,
a30Ta, Cephl, JKeJesa.

Yro nenaem: M3zyvaem u coctaBisieM MUKIBI TpaHCPOpMaAIMK KUCIOPO/Ia, YIJIEpOaa, a30Ta, CEPhI, kKeie3a. BkiouaeM B CXEMBbI
MUKPOOPTraHU3MbI, YH4AaCTBYIOIIUE B TPEOOPa30BAHUM JIAHHBIX BEILIECTB HA PA3IMYHBIX dTarax.

Bbaok 2. «buonHauKanus COCTOSTHUS OKpYy Karoien cpeabl. Opranu3mMbl — OMOUHIUKATOPBL.)»




IIpoao/LKUTEILHOCTD

ean 010Ka:

450 muH

I/I3yT-II/ITB MECTOObI 6I/IOI/IHI[I/IKaI_[I/II/I u 6I/IOTCCTI/IpOBaHI/I$I

Uro penaem: [lpopammBanue cemsiH Kpecc-canara. OmnpeneneHue 3arpsS3HEHHOCTH BOJ| ¢ Nomollblo naduuii. M3ydenue u
MIPOBEICHHE METOAUKU ONpPEIeTIEHUsI CATPOOHOCTH BOIOEMA.

Bbaok 3. « MUKpoOpraHu3MbI-IAPAZUTHD)

IIpoao/KUTEILHOCTD

eab 010Ka:

230 muH

N3yunTh MUKpOOPraHU3MOB-TIAPA3UTOB, XaPAaKTEPHBIX JJIs1 HAILLIETO PETMOHA

Yro nesaem: V3ydeHnne nmapa3utoB Majoro NpyJA0BUKa, yCBOCHHE TEXHUKH PAOOTHI C KOMIIPECCOPHUEM.

Baok 5. «IIpe3eHTanus pe3yiabTaToB»

IIpoao/LKUTEILHOCTD

ean 010Ka:

90 muH

Pacckazath 0 MUKpOOpTaHU3Max, YXyIIIAIONUX POCT M PA3BUTHE PACTCHUMN, a TAKXKe CIIOc00ax OOpbOBI
C 3TUM

Yro penaem: [IpeseHTanus pe3ynbTaToB.




IIpeanosaraemsle pe3yabTaThl 00y4alOIIMXCH:

ApTe(l)aKTbI: PCKOMCHAAIINUH 110 YIIYUIICHHUIO 3KOJIOIT'HYCCKOI'0 COCTOAHNA BOOAOCMOB r.Benropona

Soft skills:
yMEHHE TeHepHUPOBATh UJICH,
YMEHHUE CIIyIIaTh U CIBIIIATh COOCCETHHKA;
YMEHHE apTyMEHTHPOBAHHO OTCTAaMBATh CBOIO TOUKY 3PCHHUS;
yMEHHE UCKaTh MHGOPMAIIMIO B CBOOOHBIX UCTOYHUKAX M CTPYKTYPUPOBATH €€;
yMeHHEe KOMOMHUPOBATh, BUIOU3MEHSTh U YIIy4YIIIaTh UICH;
HaBBIKM KOMaHHOW paOOTHI.

Hard skills:

HABBIKH PA0OTHI C KOMIIPECCOPHUEM;

HABBIKH ONIPENENICHUsI CallpOOHOCTH BOJIBI;

HaBBIKHU Pa0OTHI B 0071aCTH OMOTECTUPOBAHMS BOJI;

yYMEHHE MJIaHUPOBATh HAYYHBIN SKCIIEPUMEHT B 00JIACTH HKOJIOTUH;
YMEHUE aHAIM3UPOBATh MOJyYEHHBIE PE3YJIBTATHI IKCIIEPUMEHTA.




