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1. KOMINVIEKC OCHOBHBIX XAPAKTEPUCTHUK ITPOI'PAMMBI

1.1. TlosicHUTeJbHAS 3alIUCKA
HopmaTuBHo-nnpaBoBoe o0ecnevdeHne NporpaMmbl:

OcHoBaHueM MJi1 MPOEKTUPOBAHUS M pealu3alluu JTaHHOM 00I11epa3BUBaloIIen
POTPaAMMBl  CITY’)KUT HeEpeYeHb CAeOyIouiUxX HOPMAMUBHBIX HPABOBLIX AKMOE U
20Cy0apcmeeHHbIX NPOZPAMMHBIX OOKYMEHMO08:

®enepanbHblil 3aKk0H 0T 24.07.1998 Ne 124-03 «O0 OCHOBHBIX TrapaHTHUSX IPaB
pebénka B PDy;

®enepanbHblil 3ak0oH 0T 29.12.2012 N 273-03 «O0 obpazoBanuu B Poccuiickoi
denepanyny;

Pacnopspkenune IlpaButensctBa PO ot 31.03.2022 Ne678-p «OO0 yTBEpKIeHUU
Konmeniuu pa3BuTHs T0MOTHUTEILHOTO 00pa3zoBanus aeteit 10 2030 romay;

[Tpuka3z MunuctepctBa [IpocBemenus Poccun ot 09.11.2018 r. Ne 196 «O6
YTBEPKICHUU [lopsinka  opraHW3alud W OCYILECTBICHHUS  0Opa3oBaTeNbHOM
JeSTEIBLHOCTH 110 JIOTIOJTHUTEIIbHBIM 00111e00pa30BaTeIbHBIM ITPOrPaMMaM);

[Tpuka3z MunuctepctBa [Ipocsemenust Poccuiickoit @eneparuu ot 03.09.2019 r.

Ned467 «OO6 yrBepknenun lleneBoil Mojenu pa3BUTHS PETUOHANBHBIX CHCTEM
JIOTIOJTHUTEILHOTO 00pa30BaHus ACTEil»;

[Tpuka3z MuHuCTEPCTBA TPYAAa U ColMaibHOM 3ammThl Pocculickon denepanun oT

05.05.2018 1. Ne 298u «OO0 ytBepxaeHun npodeccuoHanbHoro crangapra «llemaror
JOTIOJTHUTEIBHOTO 00pa30BaHus AETEN U B3POCIIBIX»;
[TocranoBienue [ 1aBHOTO rOCYy1apCTBEHHOTO caHUTAapHOTO Bpada PO ot 28.09.2020 .
No 28 «O0 YTBEPKIECHUU CanlluH 2.4.3648-20 «CaHutapHo-
AMUIEMHUOJIOTHYECKHE TPeOOBaHUsI K OpraHU3aIusiM BOCIIUTAHUS U OOYUYEHUS, OT/AbIXa U
03JIOPOBJICHUS AETEH U MOJIOJCHKI»;

[Tucemo MunucrepctBa obpazoBanust 1 Hayku PD ot 18.11.2015r. Ne 09-3242.

«O HanpaBieHn MeToIuYeCKUX PeKOMEHIAIHM 1O MPOSKTUPOBAHUIO JOTIOTHUTEIBHBIX
o0111epa3BUBAIOIIUX MPOTPaMM (BKIIFOYAsI PAa3HOYPOBHEBBIEC)»;

Pacnopspxenue IIpaButensctBa CBepaioBeckoit oomactu Ne 646-PIT ot 26.10.2018
«O coznanun B CBEpAJIOBCKOM OOJACTH II€JIEBOM MOJENIU Pa3BUTHUA PETHMOHAIBHOM
CUCTEMBI JIOMOJIHUTEILHOTO 00pa30BaHus JETeH;

YcraB MOY «JleeBckas COILLDy.

HanpagByeHHOCTH (IPO(PMIIB): €CTECTBEHHO-HAYYHAs

AKTYaJIbHOCTH NPOrPAMMBI:

3aKJIIOYAETCS M B TOM, YTO OHA OTBEYAET 3ampocaM JEeTed W poauTeneit: Gpopmupyer
COIMAJIBHO 3HAYMMbIC 3HAHUWS, YMEHUS W HABBIKM B 00JaCTH OMOJIOTMUYCCKHX HayK.
[Iporpamma COJICHCTBYET B IMOHUMaHHUHU B3aHUMOCBSI3H MIPEIMETOB
€CTECTBEHHOHAYYHOTO ITUKJIA: TAKUX KaK (U3HMKA, XUMHUS, OMOJIOTHS U JIp., TEM CaMbIM
co3/1aBasi MOTUBAIIMIO JJIs1 00Jiee TTyOOKOT0 M3YYEHHS IIKOJbHBIX MPEAMETOB.
[IporpamMmmMa COOTHOCHTCS ¢ TCHACHIMAMHU Pa3BUTHUS JIOMOJHUTEILHOTO 00pa30BaHuUs
u corjacHo KoHIenuu pa3BUTHS JOIOJHHUTEIBHOTO 00pa3oBaHus, (eaepanrbHOro
MPOEKTa «YCIeX KaKIOoro peOeHKa» HAIMOHAIBHOTO mpoekTta «OO0pa3oBaHue» H
CIIOCOOCTBYET:
- (opmupoBaHUI0 y OOYYAOIIMXCS COBPEMEHHBIX HAYYHBIX MPEACTABICHUN O
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JOCTUKEHMSIX, CICaHHbIX B Haubosee OypHO pa3BUBAIOIIMXCS 00JIACTAX OUOJIOTUY;
- IOATOTOBKE 00YYaroIMXcsi K 00bEKTUBHOMY BOCIIPUSITUIO U AHAIN3Y COBPEMEHHBIX
TEHJICHIIUI B HayKe « bHOTEXHOJIOT UMY,

- OOCTHIKCHHIO MCTAIIPCAMCTHBIX PC3YJIbTATOB, YTO ABJIICTCA BOCTpC6OBaHHI>IM B
CCroaHsIIHCM 06paBOBaHI/II/I H IIOMOJKCT YUallIlUMCA B z[aanefImeﬁ KHN3HH,

- q)OpMI/IpOBaHI/II-O U Pa3BUTHIO criocobHocCTeM YH4alinuXxcCAa, BBIABICHUIO, PA3BUTHIO U
IMOAACPIKKC TAJTAHTIIMBBIX 06yan0HlHXCH;

- CaMOOMpeneNieHnI0 B BbIOOpe mpodecchy, CBSI3aHHOW C KaKOW-IMOO0 OTpacibio
Ouosiornyeckod Haykh (OMOTEXHOJOr, MHUKpOoOHoJior, (apmalreBT, 3KOJOT,
OMO’HEPTreTUK, OMOXUMHUK, TEHETHK U T.]1.);

- obecIneyeHuro AYXOBHO-HPABCTBCHHOI'O, I'PAXXKJIAHCKOI'O BOCIIMTAHUA Y4YalllUXCA

OT1iM4uTeIbHBbIE 0COOCHHOCTH POIPAMMBI;

[TporpaMMbl 00ycCiiOBI€HA TEM, YTO €€ pealn3alus MO3BOJIIET PAaCHIMPUThH U
yrIyOUTh 3HAHUS OOYyYaroOIUXCsl 0 BCEM OCHOBHBIM pasjielaM IIKOJBHOIO Kypca
ouosioruu. IlporpamMmmMa TOTOBUT OOYy4YalrOIIUXCS K MPOJODKCHUIO OOydYeHHS B
BBICIIMX YYEOHBIX 3aBEJCHHIX, a TAKXKE K YYACTHIO B OJUMIIMAJAX, KOHKYpCaXx,
HAay4YHO-TIPAKTUYECKUX  KOH(PEpPEHIUSAX  COOTBETCTBYIOUIEH  HAlpaBJICHHOCTH,
ITOBBIIIAET MHTEpEC K Hay4YHO-HCCJIEI0BATEIBCKON NEATEIIBHOCTH.
OTrnuuutensHOil  ocoOeHHOCThIO [Iporpammel  siBI€TCS TO, YTO OHa JaeT
BO3MOXHOCTb PEOCHKY OCBOUTH Takue o0jacTh OHMOJOTMH, KOTOpbIE HE
paccMaTpUBAIOTCS B IIKOJBHOW MPOTPAMME; a TAKXKE pEeAM3alds MeAaroru4ecKon
uaeu GopMupoBaHUs y OOyUaAIOLIUXCSI YMEHUS YUUThCSI—CAMOCTOSITEIHO JOOBIBAThH
U CUCTEMATU3UPOBATh HOBBIE 3HAHUS.

B sTtom kauectBe [Iporpamma obecrnieunBaeT peann3aluio CIETYIOMINX MTPUHIIMIIOB:
- HEMPEPHIBHOCTh JIOMOJHUTEIHHOTO 00pa30BaHUsl KaK MEXaHU3Ma MOJHOTHI U

OCJIO0CTHOCTHU O6p&30BaHI/I$I B IICJIOM,

- Ppa3BUTUA WHAWUBUAYAJIBHOCTH KaXIOI'O pC6CHKa B IIpOoHeCCC COMUAIILHOTO
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CaMOOIIPCaACICHUA B CUCTCMC JOIIOJITHUTCIIBHOT O O6p2130BaHI/I$I;

- CHUCTCMHOCTDB OpraHu3annn y‘IG6HO-BOCHI/ITaT€JILHOFO Imponecca,
- PACKpPBITUC CITOCOOHOCTEM u IMOAACPIKKA OJapCHHOCTH I[CTCﬁ

HoBu3Ha nporpammesl.

HoswusHa [IporpaMmsl 3aKiro4aeTcsi B HCIOJIb30BAHUN: COBPEMEHHBIX HAyYHO-
HCCIIEIOBATENILCKUX METOJIOB M TEXHOJIOTUI; HOBBIX MAaT€pUAIOB, HE 3aTPAaruBacMbIX
B 0a30BOM LIKOJIBHOM KYpCE, YTO MO3BOJIUT C(HOPMHUPOBATH MOBBIIIEHHBIN MHTEPEC
KaK K OMOJIOTMYECKUM HAayKaMm, TaK U K MpoLeccy 00y4eHHUs B IEJIOM. 3aHUMASCh 110
nanHoi IIporpamme, yuwammecss TMOdy4aT TMepeAOBble 3HAHUS B 00JACTH
OMOTEXHOJIOTHH, TPAKTUYECKHE HABBIKH PAOOTHI HAa Pa3IMYHBIX BUAX COBPEMEHHOTO
o0Opy/nOBaHus,  YMEHUE  IUJIAHUPOBAaTh M  PEAIM30BbIBATh  KOHKPETHBIC
UCCIIEI0BATEIBCKHUE U MTPUKIIAIHBIC 33]a4H, IOHUMATh POJIb HAYYHBIX UCCIIEI0BAHUM
B COBPEMEHHOM MUpE.

AJpecaTt nporpamMmbi:

[IporpamMma npegHa3zHaueHa A1 00y4yeHus ieTel (oIpoCTKOB) B Bo3pacte 14-
15.

[TompocTkoBEIil Bo3pacT oT 12 mo 14 ner xapakTepeH TeM, YTO TMOJPOCTKH
MaJI0 LEHAT TEKYIIHA MOMEHT, HEIOBOJBHBI OKPYXKAIOWIEW CPENOW U CTPEMSATCS
BBIMTU 3a €€ Impeaeibl. B 3TOT mepuos WHTEHCHBHO pa3BUBAETCS a0CTPaKTHOE
MBIIUIEHUE. B 3TOM BO3pacTe AOJKHBI MOSABIATHCS IIEPBBIE B3POCIBIE MEUTHI U LIEIIH.
PebGeHok B 3TO Bpems oOperaeT apyrue, 6osee riry0oKue MHTEpechl U yBiaeueHus. B
ATOM BO3pacTe JOJDKHBI MPOSIBISITHCS 3a/laTKU MaciITabHOro IiaHupoBanus. Eciu
peOEHOK TOBOPUT, KEM OH XoueT ObITh, B DJTOM YK€ €CTh paIOHAJILHOE
3epHO.IIpaBuibHBIN BBIOOP MHTEPECOB M YBJICUCHHMM HA STOM JTale BO MHOTOM
onpezenser (GopmupoBaHue y peOeHka MaHoB. BocnuTanue moapocTka B 3TOT
Hepuoa JOJDKHO OBITh HANpaBJIEHO Ha YIyOJIEHHE €ro HWHTEPEecOB, pa3BUTHE
YBJIEYEHHOCTH

YpoBeHb 0cBOeHMS POrPaMMbI. 0a30BbIN

HamnosHsiemocTs rpynmsl: 10 15 yen.

O0bem nporpammbl: 72 yaca

Cpox ocBoeHusI IPOrpaMmel: 1 roa

Pexxum 3ansaTuii: 1 pa3 B Hemeno no 2 yaca

®opma(bl) 00y4eHUsI: OUHas

Oco0eHHOCTH OpraHM3anuu 00pa3oBaTeJILHOIO MpoLecca:

[Tpu peanuzanuu mporpaMmbl UCTIOJIB3YIOTCS B OCHOBHOM TpyIinoBas Gopma
opraHu3aiuu 00pa3zoBaTEIHLHOTO Tpollecca U padoTa Mo MOATPYIINaM, B OTIETbHBIX
Cyyasx — UHAUBUyalbHAs B paMKaxX IpyMIbl. 3aHATUS 110 TPOTPaMMe MPOBOISATCA
B COOTBETCTBUHU C YYCOHBIMHU IJIAHAMHU B OJIHOBO3PACTHBIX T'PYIIAX O0YyJaronuxcs,
SIBJISIIOIIMXCSI OCHOBHBIM CcOCTaBOM 0ObenuHeHus. CocTaB TpyNIbl  SBISIETCS
MOCTOSIHHBIM.



1.2. eap u 3a1a4u NPOrpaMmbl
Hean:
- YCBOCHHE 00YJarOIUMHUCS 0a30BBIX TIOHATHN, TOHUMAaHWE SBJICHUH U
[Torydennst mpakTUYECKUX HABBIKOB B 00J1aCTH MUKPOOHOIOTHN M OMOTEXHOJIOTUN
3amavyu NporpamMmsi.
Oopa3zosamensvhoie:
- TIO3HAKOMUTH C HAYKOU «OHMOTEXHOJIOTHUS», C €€ COBPEMEHHBIM CTaTyCOM, C
dTamaMu Pa3BUTHSA, C OCHOBHBIMU OMOJOTUYECKUMH OTKPBITUSIMU M HAINPABICHUSIMU
OMOTEXHOJIOTHH;

- IIOKa3aTb POJIb OMOTEXHOJIOTHH B HpaKTHqCCKOﬁ ACATCIIBHOCTHU J'II-OI[Cﬁ; MCCTO H
POJb HYCIOBCKAa B IIpUPOAC; POJIKM PA3IMYHBIX OPraHU3MOB B JKH3HH YCJIOBCKA,
3HAYEHUS OMOJIOTUYECKOTO pa3Hoo6pa3H;1 HJIs1 COXPaHCHUA 61/100(1)ep51; MCXaHHN3MOB
HaCJICACTBCHHOCTH N N3MCHYHUBOCTH,

- MO3HAKOMUTH C OTJIMYUTEIBHBEIMH OCOOCHHOCTSIMH KJIETOK MHUKPOOPIaHHU3MOB, HUX
XapaKTCPHbBIMHU CBOﬁCTBaMH, U IIporeccaMu, IMPOUCXOaAIINEC B HUX,

- IIOBHAKOMUTD HpO(bCCCHOHaHBHOﬁ TepMHHOHOFHGﬁ;

- O0yYHTh IIKOJHPHUKOB HaBbIKAM IIOJIb30BaHUS M PabOThl C HHCTPYMEHTaMH,
MarepuajiaMu, OMO000BEKTaMHU, 00OPYJAOBAaHUEM W PEAKTHBAMH, HUCIOJb3yeMbIMHU B
OMOTEXHOJOTHYECKON ITPAKTHUKE;

- OOy4HTH IIpaBUJIaM TEXHUKHU 0e301acHOCTH B 71a00paToOpHUH.

Pazeusarowque:

- pa3BUBaTh YMEHUE TUTAHUPOBATH ITyTH JOCTKEHUS IyTH JOCTIKEHUS IIEIIeH,
OCO3HaHHO BbIOMpaTh HaubOosiee S(PPEKTUBHBIC CIMOCOOBI pEIICHUS YYEOHBIX U
MMO3HABATENILHBIX 3a/1a4;

- pa3BUTH OOIICYUCOHBIC YMEHUS: CPABHUBATH U COMIOCTABIIATH OMOTEXHOJIOTHICCKUE
OOBEKTHI, METOAbl OWOTEXHOJOTHH, AaHAIM3UPOBATH TIOJYYCHHBIC PE3YJIbTaThI
HAyYHBIX HCCJICIOBAHMA YUYCHBIX B MHUKPOOHMOJIOTHH, MOJCKYJISPHOH OWOJIOTHH,
OMOXWMHUHU, TEHETHKE, BBISBIATh MPUYUHHO-CICJACTBEHHBIE CBS3U TPH H3YYCHHUH
METO/I0B OMOTEXHOJIOTHH, OMOJOTUYECKUX SIBICHUHN: TpaHCHOPMAIIUU, TPAHCTYKIIHH
U 1p., 0000maTh GakTel, Ae1aTh BEIBOJIBI,

- pa3BUTb YMEHHE IPOBOJIUTH SKCIICPUMEHTBHI M HCCJICIOBAHUS B OKPYIKAIOIICH
cpene;
- pa3BUTh HABBIKHU HCCJICAOBATEIILCKOM 1 MPOCKTHOM IEeITEIbHOCTH;

- pa3BHUTh YMCHHSI B 001aCTH MH(DOPMAIIMOHHON KYJIBTYPHI (CAaMOCTOSITEIILHBINA ITOUCK
oOydeHne BocipuaThIO u nepepadotke napopmarmu uz CMU), ananus, o6paboTka
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uH(pOpMalMU U3 TUTEPATyphl, Ipecchl u MHTepHeTa;
- pa3BUBaTh YMEHHE pab0TaTh MHAUBUAYAIBHO U B TPYIIIIC;

- pa3BUBAaTh YMEHUE CTPOUTH PACCYKJICHUS B OpMe CBSI3U MPOCTHIX CYKJICHUN 00
00BEKTE, €ro CTPOCHHUH, CBOMCTBAX U CBA3SX.

Bocnumamenwvnuie:
- BOCIIUTaTh YYBCTBO OTBETCTBEHHOCTH, HPABCTBEHHOTOOTHOUICHUS K
OKpyXaroliemMy  KMBOMY M  HEXHBOMY  MHpPY, K  camoMy  ce0e;

- CcIocoOCcTBOBaTh (hOPMUPOBAHUIO HOOC(PEPHOTO MBIIIICHHS (CO3HATEIBHBINA BHIOOD
YeJioBeKa B TMOJB3Y JKOXKH3HU, NO3UIUU " B Tpupoje”, JI0OBH K MTPHUPOJE,
OCO3HaHHWsI CBOETO MeECTa B TPUPOJE M, HAKOHEI, COTBOPUECTBA YEJIOBEKa U
MIPUPOJIbI);

- cnocoOcTBOBaTh  (DOPMUPOBAHUIO  COOCTBEHHOIO  MHEHUsI 0O  (akrax
OMOTEXHOJIOTMYECKOTO BHEJPEHHUS B MIOBCEIHEBHYIO JKU3Hb;

- BOCIIMTAaTb ITIOHHMMAHHC HGO6XOI[I/IMOCTI/I CaMOpa3BUTHUA U CaMOO6pa3OBaHI/I51 KakK
3ajora I[EU'IBHGfIHIGFO JKN3HCHHOI'O YCIICXA,

- CIOCOOCTBOBAThH MPOQPECCUOHATIBHON OPUEHTAIUH.

1.3. Tlnanupyemble pe3yabTaThl 0CBOEHUS MPOTrPaAMMbI
IIpeameTHbie 00pa3oBaTe/ibHbIC Pe3yJIbTAThI:
OOGy4aronecst CMOTYT:

- paccka3aTh 0 OMOTEXHOJIOTHH, €€ COBPEMEHHOM CTaTyce, 00 3Tamax pa3BUTHS, 00
OCHOBHBIX OMOJIOTHYECKMX OTKPBITUSX U HAIIPABIICHUSIX OMOTEXHOJIOTHH;

- MOKa3aTh POJb OMOTEXHOJIOTUM B MPAKTUYECKOW AESTENbHOCTU JIOJACH; MECTO M

POJIb YETIOBEKA B MPUPOJIE; POJIA PATUYHBIX OPTAaHU3MOB B KU3HU YEIIOBEKA;
3HAYEHUs OMOJIOTUYECKOT0 pa3Hoo0pasus Uisl COXpaHeHus OuocQepsl;
MEXaHU3MOB HACJIEICTBEHHOCTH U M3MEHYUBOCTH;

- onpeaciiiTb  OTIIMYUTCIIBHBIC OCOOCHHOCTH  KJIETOK MHUKPOOPraHnusmMoB, HX
XapaKTCPHBIC CBOP'ICTBa, " IpOLECCChI, MPOUCXOAANINC B HUX

- Ha3bIBaTh MPO(QecCHOHaTbHbIE TEPMUHBI;

- TI0JIb30BAaThC MHCTPYMEHTAMH, MaTephaiaMu, OM00ObEKTaMHu, 000pYAOBAaHUEM U
peaKTUBaMH, UCIIOJI3YEMBIMU B OMOTEXHOJIOTUUECKON MPAKTHUKE;



-COOJII0/1aTh TEXHUKY O€30IMaCHOCTH B JJaOOpaTOPHHU.

MeTanpeameTHbie pe3ybTaThl:

OOyuaromuecs CMOTYT:

- ONPEACTATH eI U 33/1a4H, BHIOUPATh CPENICTBA PEaTM3alliH OCTABICHHBIX
IeTICH, OICHUBATh PE3YIIbTAThl CBOCH JCATEIILHOCTH;

- CpaBHUBATH )51 COIIOCTaBJIATH OMOTEXHOJOTHYCCKIE O6’bCKTI)I, MCTOIbI
6HOT€XHOJIOFI/II/I, AHAJIIM3UPOBATH IMOJTYUCHHBIC PC3YJIbTAThl HAYUYHBIX I/ICCJIC,ZIOBaHI/Iﬁ

YYEHBIX B MUKPOOUOJIOTUH, MOJIEKYJIIPHOM OMOJIOTHHU, OMOXUMUU, T€HETHKE;

- yCTaHaBJIMBATh MPUYMHHO - CJICACTBEHHBIC CBS3M MPU U3YUYCHUH OHOJIOTMYCCKUX
SIBJICHUM, 000011aTh (DAKTHI, 1€JIaTh BHIBOJIBL;

- IPOBOJIUTH 3KCIIEPUMEHTHI U HCCIIEJOBAHUS B OKPYKAKOLIEH CPENE;

- IPOBOJIUTH HCCIIEIOBATENbCKUE PA0OTHI;

- paboTaTh UHAUBUAYAIBHO U B TPYIIIE;

- CTPOUTH pacCyXJIeHHs B (QOpMe CBSI3U NPOCTBIX CYXIEHUH 00 OOBEKTE, €ro

CTPOCHUH, CBOMCTBAX U CBA3SX.

JINYHOCTHBIE pe3yJIbTATHI:
- 4yBCTBO OTBETCTBEHHOCTH, HPABCTBEHHOI'O OTHOILICHUS K OKPYKAIOLIEMY
’KUBOMY U HE)KUBOMY MHUPY, K caMoMy ceOe;

- IIEHHOCTHBIE OpHUEHTAIlUU (CO3HATEIbHBIA BBIOOP YEIOBEKA B MOJb3Y JKOKU3HH,
no3uiuu s B mpupojie”, JIFoOBU K MPUPOJIE, OCOZHAHHUSI CBOETO MeCTa B MPUPOJIE U,

HaKOHEII, COTBOPYECTBA YEJIOBEKA U MPUPOJIbI);

- COOCTBEHHOE€ MHEHHUSI O (akTax OHWOTEXHOJOTHYECKOTO BHEAPCHUS B
TIOBCEHCBHYIO )KU3Hb;

- TOHMMaHHE HEOOXOJUMOCTH CaMOPa3BUTHs W CaMOOOpa3OBaHMs Kak 3aJiora
TAJIBHEUIIErO KU3HEHHOTO YCIIEXa;

- CIIOCOOHOCTBH K MPO(ECCUOHATBHOMY CaMOOTIPEACIICHUIO.
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1.4.
1.5. Y4eOHO-TeMaTHYeCKHil TUIaH
Ne  |Ha3Banme pa3zjiesa, TeMbl KosmnuecTBo yacoB DopMBbI KOHTPOJISA
/11 Bcero ‘Teopml ‘HpaRTnKa
Monayans 1 (32 yaca)
1 Paznen 1. BuorexHosiorusi: mpouuioe u Hacrosimee (32 4.)
1.1 ([Tema 1. Beognoe 3aHSTHUE. 4 2 2 HaGmronenue.
bruotexHonorus, ee 3a1auu. [TpakTudeckas pabora
1.2 [Tema 2. O0beKTHI (OHOJIOTHUCCKHE 4 2 2 Habmonenue
CHUCTEMBbI) OMOTEXHOJIOTHH.
1.3 |[Tema 3. IIpokapHOTBHI. 4 2 2 [IpakTryeckas
pabora.
HaOmronenue
Coo001eHus IETEN.
14 [Tema 4. DykapHOTHI. 14 6 8 HaGmonenne
[IpakTrueckas
pabota. CooOmieHus
neTen.
15 ([Tema 5. M3yueHue 1poKKEBBIX KIETOK. 6 2 4 [IpakTuueckas pabora.
Habmronenue.
MoayJn 2 (40 yacos)
2 Pa3nen 2. Kinerounas un:xenepus (12 u.)
2.1 | Tema 1. KynbTypa KJIE€TOK BBICHIIMX 4 2 2 Habmonenue
pacTeHui. [pakTrueckas
paborta.
CooOrienust neteu.
2.2 | Tema 2. KionansHoe 4 2 2 HaOmroneuune
Mukpopa3MHOKEHUE PACTEHUI IIpakTnueckas
paborta.
CooOrienust nereu.
2.3 | Tema 3. Bropuunslii MeTaboIu3M 2 1 1 IIpakTnyeckas
PaCTHTEIBHBIX KYIBTYP. pabora.
HaOmroneuune
Coo0rienust nerei.
2.4 |Tema 4. KnoHnpoBaHHe TO3BOHOYHBIX 2 1 1 [IpakTryeckas
YKUBOTHBIX paborTa.
Habmronenue
CooO0rienus nerei.
2.5 |Tema 5. AuTHTENA U AHTUTEHBI 2 1 1 HaOmronenne
CooO1iesns qeren.

Paznen 3. 'ennasi unzkenepus (10 u.)
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3.1 | Tema 1. Tpancdopmarus y 6akrepuil. 6 4 2 HaGmonenune
Tpancnykuus. Bupycer u 6akrepuodaru. ITpakTnyeckas
pabora.
Coo0mieHus IeTel.
3.2 | Tema 2. MeTo1bI TeHHON MH)XCHEPUHU 4 2 2 HaGmronenne
[IpakTrueckas
pabora.
Coo0mieHus IeTel.
4 Paznen 4. BuorexHosorusi Ha ciay:koe y noaei (8 4.)

4.1 | Tema 1. buorexHoiorus B 2 1 1 HaGmronenne
MEUIIHE [TpakTryeckas

pabora.

4.2 | Tema 2. O6nactu 2 1 1 HaGmronenne
IIPUMEHCHHS [TpakTryeckas
TPAHCI€HHBIX PACTECHUM. pabora. Beictymnenue

C JIOKJIaJIOM.

4.3 |Tema 3. BUOTEXHOIOTHS U ITHKA. 4 2 2 Habmronenue
[IpakTrueckas
pabora. Jluckyccust

Paznen 5.I1oasexenne ntoros roaa (10 u.)
5.1 [Tema 1. AHaIU3 UTOrOB roja. 10 3ammuTa IpOeKTHBIX
3amuTa ucciue10BaHuM. 6 4 pabot
Hroro: 72 36 36
1.6. Copnep:xkaHue y4eOHO-TeMAaTHYECKOI0 IJIAHA

Moayas 1 (32 yaca)

Pa3nen 1. buorexHosiorusi: npouioe u Hacrosimee (32 vaca)
Tema 1. Broanoe 3anstre. buotexnomorus, ee 3agaun (4 gaca).
Teopus: BBonHoe 3aHsTue. buorexnonorus, ee 3agauu. BepMukyiupoBaHue.

DKOJIOTUYECKOE  3EMIJIEJIEIIHE.
MMOYBOOOPA30BAHUH.

JloxxneBbie

YEPBHY,

KomrioctHele 4epBM M HUX pa3BEICHHE.

nux I1I0J1b3a

B

CBolicTBa

Ororymyca U METOJMKa €ro palMoHaJIbHOTOMCIIONb30BaHus. Pa3sHblie B3rsabl
Ha OJIHY U Ty e npoOiemy. Buaeo 3anarus.

[IpakTuka: paboTa ¢ MUKPOCKOIIOM

Dopma konmponsa: becena, HaOIIOACHNUE, ONIPOC, AHKETUPOBAHHUE.

O6opynoBanue: MuKpockoI

CTEPEOCKONMUYECKU  (OMHOKYIISAD),

Habop

MUKPOCKOIIMYECKHUX TMPerapaToB, MPUOOP KOHTPOJIS MapaMeTpoB mouBsl (pH,

BJIaromeTp, HU3MCPUTCIIb

TJIOA0POINS),

HOYTOYK

KOMIUICKTYIOIUMH, METOIMUECKHE MOCOOUS (KOMILJICKT).

C

MOHHUTOPOM

Tema 2. O0beKTHI (OMOJIOTHYCCKUE CHCTEMBI) OMOTeXHOJIOTHH (4 Yaca).

n
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Teopus: Camas rnaBHasg  MoJieKylda KUBOM  mpupoibl. OOBEKTHI
(buosornyeckue cucrtembl) OuotexHosjoruu. IlpokapuoTel (Oe3bssiepHBIE),
9YKapuoThl (SOEpHBIE) M [AapCcTBa: BHUPYCHI, OakTepuu, B TOM YHCIIE
MHUKPOCKOTIMYECKHE BOJAOPOCIH, TPUOBI, a TAKXKE PACTEHHUS U KUBOTHBIE, B TOM
quciie npocteimue. CTpoeHue U opraHoubl KieTok. Buneo 3aHsaTus.
Ilpakxmuka: 3HaKOMCTBO C J1a0OpaTOPHBIM OOOpyIOBaHUEM (JTabOpaTOpHbBIE
Bechl, yamku Ilerpu, nunerku [lactepa, mMuKpockon, mpemapaTsl K HUM).
Pa6ora ¢ mukpockonom. [Ipurorosnenue npocTelnx MUKporpenapaTos.
@opma konmpona: 6ecena, HaOMIOICHUE.

O6opynoBaane: HoyTOyk ¢ MOHHUTOPOM U KOMIUICKTYIOITUMHU, HAO0D
MUKPOCKOTIMYECKUX MpenapaToB, MUKPOCKOII CTEPEOCKOIMUYECKHIA
(OuHOKyYJIsIp), MOKPOBHBIE CTEKJA, MpeIMETHbIE cTekna, numnetku l[lacrepa,
yamky lleTpy mnIacTUKOBBIE, KOMIUIEKT JIa0OPAaTOPHOro OOOPYIOBaHUS
«CenbCKOX035CTBEHHbBIE KYJIBTYpPbI», KOMIUIEKT 1a00paTOPHOTO
oOopynoBanus «PacteHus u ux cpena oOUTaHUS.

Tema 3. [IpokapuoTsl (4 yaca).

Teopus: Ilpokapuotel. Bunsl. Iloxpasnenenus Hanuapctsa «IIpoxapuorsy.
Crpoenue. CtpoeHre U opraHoujibl kietok. Pasmuoxenue. Knaccudukanus
OpraHu3MOB IO TuUlmy MeTabomu3ma. Mopdosorus ©  pa3Mepsl.
[TpoaomKUTENBHOCTD KU3HU.

Ilpakmuka: «CTpoeHre OaKTepUaTbHON KICTKI

Dopma konmpoas: 6ecena, HabJIIoAeHUE, ONPOC, TECTUPOBAHUE.
O6opynoBanne: HoyTOyk ¢ MOHHUTOPOM M KOMIUICKTYIOIIUMH, MHKPOCKOI
CTEPEOCKONMUYECKHil (OMHOKYISp), HAOOP MHUKPOCKONMYECKUX MPEenapaTos,
METOIMYECKHE MTOCOOUs (KOMILIEKT).

Tema 4. DykapuoTsl (14 yacos).

Teopusa: Jykapuotbl. CTpoeHHE U OpraHOUAbl KIETOK. Pa3MHOKEeHHeE.
OTnuuust 3yKapuoTOB OT MPOKapHOTOB. CXONCTBA M pa3iuyus B CTPOEHUU
KJIETOK, B MOJEKYJApPHBIX Ipolleccax, MPOTEKAIoIUX B KJIETKax OakTepui,
apXeu W 3yKapuor.

Ilpakmuka: 3anonHenue Tabmuikl «CpaBHEHHE CTPOEHUS OaKTEepUATHHOM,
PaCTUTENIBHOW M YKUBOTHOW KIETOK», «CTPOEHHE PACTUTENBHOM KIIETKWY,
«CtpoeHue KUBOTHOM KIETKW», «TkaHu pacteHui», «TKaHU >KUBOTHBIXY,
MIPUTOTOBJICHUE BPEMEHHBIX IMPENapaToB, BEre€TaTUBHOE Pa3MHOKEHUE
pacTeHuil.

Dopma konmpoas: 6ecena, HabJIIoAeHUE, ONPOC, TECTUPOBAHUE.
O6GopynoBanure: MMUKPOCKOI CTepeoCKOonuueckuit  (OMHOKYIsp), Habop
MHUKPOCKOITMYECKUX TMPENapaToB, MPEAMETHbIE CTEKJA, MOKPOBHBIE CTEKIA,
nunetkn  [lactepa, HOyTOyK ¢ MOHHUTOPOM U  KOMIUICKTYIOIIUMH,
METOIUYECKHE MOCOOUS (KOMIUIEKT), KOMILIEKT Ja00paTOpHOTO 000pYA0BAHUS
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«Pactenus u ux cpena oOMTaHUS», KOMIUIEKT J1aO0OPaTOPHOro 000pyIOBaHUS
«CenbCKOX035MCTBEHHBIE KYJIBTYpPbI», THIPOIIOHHAS] CHCTEMA, KOHTEHHED IS
paccagpl.

Tema 5. M3yuenune apoxkKeBbIX KJIeTOK (6 yacoB).

Teopus: JlpoxokeBbie kiaeTkn. CTpOSHUE M OPTaHOUIBI KIIETOK. PasMHOKEeHHE.
IIpakmuxka: BrelpamuBanne IpoxoKEBBIX KIETOK B damke Iletpu ¢
UCIIOJIb30BAaHUEM MMUTATEILHOM cpenbl. 3yueHue noayyeHHoro Matepuasia noj
MukpockorioM.  OmpezeneHne Beca JIPOXOKEBBIX  KIETOK B Hadaje
AKCIIEPUMEHTA U B KOHIIE.

@opma konmpoas: 6ecena, HaOIOIEHNE, ONIPOC, TECTUPOBAHUE.
Oo6opynoBanue: Becol mabopaTopHbie 3JIEKTPOHHBIC, HOYTOYK C MOHUTOPOM H
KOMIUICKTYIOIIUMH, MHUKPOCKOI CTEPEOCKONMUYECKUA (OUHOKYJISAp), YalIKH
[lerpu mnactukoBble, nuneTku llacTepa, mpeaMeTHBIE CTEKJa, MOKPOBHBIC
CTEKJIa, METOJIMYECKUE MOCOOUST (KOMILIEKT).

Moayas 2 (40 yacoB)

Paznen 2. Knerounasi nn:kenepus (14 yacon)

Tema 1. KynbTypa KIIETOK BBICIIUX pacTeHu# (4 daca).

Teopusa: OCHOBHBIE METOJbl COBPEMEHHOM KJIETOUYHOM WHXXEHEpUu —
rUOpUIu3alMsl U PEKOHCTPYKUUS KIETOK. OCHOBHBIE MOHATHUSIM TPOLIECCHI
TeMbl. KynbTypa KJIETOK BBICIIMX PAcTEHUN - TUIUYHBIC MHUKPOOOBEKTHI.
Buneo 3ansarus.

llpakmuxa: MWUKPOCKONIUPOBAHNUE PACTUTEIBHOW W JKUBOTHOW KIJIETKH,
MPUTOTOBJIEHUE MPENAPaTOB.

Dopma konmposs.: decena, HabJIoAeHUE, ONPOC.

O6opynoBanne: HoyTOyk ¢ MOHHUTOPOM U KOMIUICKTYIOUIUMH, MUKPOCKOI
cTepeockonuueckuil (OMHOKYsIp), nunetku Ilacrtepa, mpeameTHbIE CTEKIa,
MOKPOBHBIE CTEKJIA, METOANYECKUE TOCOOUS (KOMIUIEKT).

Tema 2. KinoHnanbHOe MUKPOPa3MHOKEHHE pacTeHuit (4 daca).

Teopus: KynbTypbl pacCTUTENbHBIX KJIETOK, CHHTE3 CaMbIX Pa3HOOOpa3HbIE IO
XUMHUYECKON MpUpOJe BelecTB: 3¢upHbleMacia, (EHOJIbHbIE COEAUHEHHUS,
aJIKAJION/IbI, CTEPOUIBI, TEPIICHOUIBI U JP.

Ilpaxmuxa: Dxckypeust Ha kadenpa boranuku OI'BOY BO «YnbsiHOBCKUI
rocyaapCcTBeHHbIN yHuBepcuteT uMeHu U.H. YibsaHoBay.

Dopma konmposs.: 6ecena, HabJIoAeHUE, ONPOC.

O6opynoBanne: HoyrOyk ¢ MOHUTOPOM M KOMITJICKTYIOIIIUMU, METOJANYECKUE
nocoOust (KOMIUIEKT).

Tema 3. BropuuHbIii MeTa00IM3M PACTUTEIILHBIX KYJIbTYp (2 yaca).



13

Teopus: Bropuunsiii METa00IU3M PaCTUTENIBHBIX KYJIBTYD.
[Iprcnoco61eHHOCTh pacTEHU K YCIIOBUSIM BHEIIIHEH cpenibl. Buieo 3aHsaTuHs.

IIpaxkmuxka: Bpiienenue npoyKTOB BTOPUYHOTO MeTaboau3ma. OnpeneneHue

HAJIMYUS B PACTEHUSIX AIKOJIOUIOB, U30TPEHOUIOB U (DEHOJIBHBIX COCTUHEHHI.
Dopma koumpoiia: 6ecena, HabIOAeHNE, OTIPOC.

Ob6opynoBanue: HoyTOyk ¢ MOHUTOPOM M KOMIUIEKTYIOLIUMHU, HUTPATOMED,

METOINYECKHUE MOCOOHS (KOMIUIEKT), KOMILJIEKT Ta00paTOpHOTrO 000pyA0BaHUS
«Pactenus u ux cpea OOUTaHUY.

Tema 4. KiioHnpoBaHHe TIO3BOHOYHBIX )KHBOTHBIX (2 yaca).

Teopus: KnoHupoBaHUE TMO3BOHOYHBIX >KMBOTHBIX. PEKOHCTPYKIUS KIIETOK.
KionupoBanne ¢ 1eabl0  BOCCO3JaHMS  BBIMEPIIMX BHAOB. MeToa
TE€HETUYECKOr0 EPENPOrpaMMHUPOBAHUS KIIETOK KOXKHU.

llpaxmuxa: Victopus nosBieHus Ha CBET OBIbI Jommu. Buaeo 3anarus.

@opma konmpoasa: 6ecena, HabIOIEHUE, OITPOC.

O6opynoBanue: HoyrOyk ¢ MOHUTOPOM U KOMILIEKTYIOIIMMU, METOIUYECKUE
nocoOust (KOMIUIEKT).

Tema 5. AuTutena u anturensl (2 Jaca).

Teopusi: AHTUTEena W aHTUreHbl. [lonydeHHe MOHOKJIOHAIBHBIX aHTHUTEI
METO/IaMH KJIETOYHOM MH)eHepuu. Buneo 3anstus. O6o0muaroiee 3aHsITUE 110
TeMaM: «bHOTEXHOIOTHS: MPOIIIOe U HacTosIIee», «KiteTounast HHKEHEPHS».
Ilpakmuka: CTpoeHUE aHTUTEHA.

Dopma konmposs.: decena, HabJIoAeHUE, ONPOC.

O6opynoBanne: HoyrOyk ¢ MOHUTOPOM M KOMILICKTYIOIITUMH, METOIMUCCKUC
nocoOus (KOMILIEKT).

Paznen 3. 'ennasi unkeHepusi (10 yacos)

Tema 1. .Tpanchopmamms y Oaxrtepuil. Tpancaykuus. Bupycel wu
6aktepuodaru (6 4acon).

Teopus: bakrepuu — 3TO HACTOSILU €KJIETKA. BUpycChl — camas NpUMHUTUBHAsS
dopMa KM3HHU, CTOSIIAs HA TPAHUIE MEXAY >KUBOW M HEXKHUBON IPHUPOAOM.
B3auMooTHOLIEHUS! BUPYCOB U OaKTEepUil.

IIpakmuka: BeipanuBanue KyJabTypbl OakTepuil B yamike [letpu. 3anonnenue
JTHEBHUKA HAOJIOCHUI 110 UTOraM SKCIIEPUMEHTA

Dopma konmposs: 6ecena, HabJIIoAeHUE, ONPOC, TECTUPOBAHUE.
O6opynoBanue: HoyrOyk ¢ MOHUTOPOM M KOMIUIEKTYIOIMUMHU, Yamku [letpu,
nunetku [lacrepa, mpeaMeTHbIE CTEKJA, MOKPOBHBIE CTEKJIA, METOJUYECKUE
nmocoOus (KOMITJIEKT), MUKPOCKOT CTEPEOCKONMUYECKUI (OMHOKYIISP), TUTIETKA
[Tacrepa, mpeaMeTHBIE CTEKJIA, MOKPOBHBIE CTEKJIA, METOJIUYECKHE MOCOOUs
(KOMILJIEKT).

Tema 2. MeTopl reHHOM nHkeHepuu (4 yaca).
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Teopusa: bopbba OakTtepuil mpoTHB BUPYCHOW HHGeKkuuu, uiu [lpupoausrii
ckasbnens paspe3aer JHK. Bunmeo 3anarus. Bektop OonbIIMX MepeMeH.
MeTtoapl reHHOM HHXXKeHepHH. «PaboTa) reHOB B 4yKEPOJHBIX KIETKaX.
Ilpakmuka: V3yuenne muiecHeBBIX rpubOoB (Oenast u cu3as riieceHs). Bimsaue
temneparypsl 1 pH cpeasl Ha neiicTBue pepMeHTOB (aMuUIa3bl).

Dopma konmpoas.: 6ecena, HabJIoAeHHE, OMPOC.

ObopynoBanue: HoyTOyk ¢ MOHUTOPOM M KOMILUIEKTYIOIIMMH, METOINYECKUE
nocoOus (KOMILJIEKT), MPUOOp KOHTPOJIs mapaMeTpoB mouskl (pH, Biaromerp,
U3MEPUTENb IUIOAOPOAUs), MUKPOCKOIN CTEPEOCKONMYECKUA (OMHOKYIISp),
yamky [letpu, nunerku [lacTepa, npenMeTHbIe CTEKIIA, TOKPOBHBIE CTEKIIA.

Pa3nen 4. BuorexHosorus Ha ciiy:xoe y Jnojaeii (8 yacon)

Tema 1. buorexHonorus B MeauuuHe (2 yaca).

Teopus: bBHUOTEXHOIIOTUS 3HAYUTENIBHO OOJeT4aeT pa3pabOTKy HOBBIX
JIEKapCTBEHHBIX TpemnapatoB. [lomydeHne mpoayKToB OpOXKEHHs C MOMOIIBIO
apoxokel. [loaydeHne opraHn4eckux KUCI0T, BATAMUHOB U OEJIKOB.
IIpakmuka: DKCIEPUMEHT € OpOoKEeHUEM. 3aNI0JIHEHUE JHEBHUKA HAOIIOICHNUS.
@opma konmpoasa: 6ecena, HabIOIEHUE, OIIPOC.

ObopynoBanue: HoyTOyk ¢ MOHUTOPOM U KOMIUIEKTYIOLIUMHU,METOANYECKHE
nocoOust (KOMIUIEKT).

Tema 2. O6acTi IPUMEHEHHS TPAHCTEHHBIX pacTeHMi (2 yaca).

Teopus: O0nacT NPUMEHEHHS] TPAHCTEHHBIX pacTeHuid. B3rmsan ontuMucra u
CKENTHKA HAa TEHHOMOU(UIIMPOBAHHBIE MPOAYKThI MUTAHKS. bUOTEXHOIOTHS
1 oTuKa. [IummeBbie MpoAyKTHI U 3I0POBhE YETOBEKA.

Ipaxmuxa: CooOIeHns yqaiuxcs.

dopma konmpoas.: 6ecena, HabIOACHUE, OIPOC.

O6opynoBanne: HoyrOyk ¢ MOHUTOPOM U KOMILIEKTYIOIIMMU, METOIUYECKUE
nocoOust (KOMIJIEKT).

Tema 3. buoTexnonorus u 3tuka (4 Jaca).

Teopus: buostuka. Kpyr »sTudeckux mnpobiem B cdepe MEAUIMHBL
HUccnenosanue COIMAJIbHBIX,
DKOJOTHYCCKUX,  MCAWIMHCKAX W  COIMAJIBHO-TIPABOBBIX  MPOOJIEM,
Kacarolnuxcsi HE TOJBKO YENOBEKa, HO M JIOOBIX J>KUBBIX OPTaHU3MOB,
BKJIFOUCHHBIX B 9KOCUCTEMBI. BHieo 3aHaTHS.

Ilpakmuka: §IHCIIYT: TIMIIEBBIE J00AaBKM — BEIIECTBAa, KOTOPHIE B
TEXHOJIOTUYECKHUX MEJSAX JO00ABISIOTCS B MHIIEBBIE MPOAYKTHI B TMPOIECCE
IPOU3BOJICTBA, YIAaKOBOK. Bol «3a» i «IIpoTus»?

Dopma konmposs: decena, HaOIIOACHUE, OIPOC.

Ob6opynoBanne: HoyTOyk ¢ MOHUTOPOM U KOMIUICKTYIOITUMHU, METOUIECKUE
mocoOus (KOMITJIEKT), HUTPATOMED.
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Pa3nen 5. IlonBenenune utoros (8 yacos)
Tema 1. Ananu3 uToros roja. 3ammra uccieaoBanuii (8 yacos).
Teopus: 9T0 MBI y3HAIN 0 OMoTexHONOTHX. [loaBeACHIE UTOTOB, 0OCYKICHHE

pE3yNbTaTOB padOT MO UCCIEAOBATEIBCKUM TEMAM.

IIpakmuka: MOATOTOBKA K 3aIIUTE MPOEKTHBIX PaldoT.

Dopma KOHMPONA: 3aUUMA NPOEKMHBIX pabom

Oo6opynosanue: HoyrOyk ¢ MOHUTOPOM M KOMIUIEKTYIOUTUMHU, METOIUYECKHE

mocoOus (KOMILJIEKT).
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2. KOMILIEKC OPTAHU3AIIMOHHO-TIEJATOI MYECKHX YCJIOBUM

2.1. Kanennapublii ydyeOHbI rpaguk
Mecto npoBenenusi: MOY «/leeBckas COLI»
Bpemst npoBeaenns 3ansituii: 16.00
I'ox 06yuenusi: 2026-2027
KosmuecTBo yueOHbIX Heaelb: 36

Mecsu Yuciio dopma Kou-Bo Tema 3ansaTHA dopma
3aHATHSA 4acoB KOHTPOJIst

1 Teopusi 1 buotexHonorus, ee Habmonenue,
3ajaiu. Oeceia, onpoc

BepmukynupoBanue.

DKOJIOTHYECKOE

zemuienenue. JloxneBnie

YepBH, X

0JTh3a B

CEHTS0pb I04YBO0OpPa30BaHUU

3 Teopus 1 buorexHonorus, ee Habmonenue,

3a/1a4u. Oecena, onpoc
Bepmukynuposanue.

DKOJIOTHYECKOE
3emiienenue. JloxnaeBnie
4epBH, UX

0J1b3a B
MOYBOOOPA30BAHUH

8 Teopus/ 1 Pa6ota ¢ Mukpockonom Habmonenwue,

MPAaKTHKA Oecena, onpoc




17

4 10 Teopus/ PaGora ¢ MuKpockoom HaG6monenue,
MPaKTHKA Oecena, onpoc
5 15 Teopus/ Camas rnaBHasi MOJieKyJja Habmrozenve,
NpaKTHKa JKUBOU IIPUPOJBL. Oecena, onpoc
OOBbeKTHI
(buonoruueckue
CUCTEMBI) OMOTEXHOJIOTHH.
6 17 Teopus/ Camas TiIaBHAs Habmonenue,
NpaKTHKa MOJIEKYJIa Oecena, onpoc
YKUBOU IIPUPOLBI.
OOBEKTHI
(bnonornueckue
CUCTEeMBbI) OMOTEXHOJIOTHH.
7 22 Teopus/ 3HAKOMCTBO C
71a00paTOPHBIM
MTPAKTUKA
00opy10BaHHEM
8 24 Teopus/ 3HaKOMCTBO C Hab6monenue,
mpaKTHKa 1a00paTOpHBIM Gecena, onpoc
00opyoBaHEeM
9 29 Teopus/ [TpokapHoTEl | HaGmonenwue,
IpPAaKTUKA ux BUJBL. | Oecena, onpoc
[Moxpaznenenus
Ha/IapCcTBa
«[IpoxapuoTsI».
10 OKTs6pB 1 Teopus/ [TpokapHoTEl | Habmroznenue,
MPaKTHKa ux BUJIBL. | Decena, ompoc

[Tonpaznenenus
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Ha/apcTBa
«IIpOKapHOTEI».
11 6 Teopus/ Pa3MHoOKeHHe. Habmonenwe,
NpPAaKTUKA Kiaacenpukanus Oecena, onpoc
13 8 Teopus/ PasMHOXKeHHE. Ha6onetue,
NpaKTHKa Knaccudukanus Oecena, onpoc
14 13 Teopus/ BereratuBHOE Habmonenue,
a3MHOYKEHHE PACTEHUI Gecena, onpoc
MPAKTUKA p p
15 Teopus/ BereraTuBHoe Hab6monenue,
IIpaKTHKa Pa3sMHOKEHHEe PACTeHHI Gecena, onpoc
15
16 20 Teopus/ . XuMHYeCcKHil cocTaB Habmrozenve,
IPAKTUKA KJIETOK Gecena, onpoc
17 22 Teopus/ Xumu4eckuii cocTas Habmronenue,
[PaKTUKA KJIETOK Oecena, onpoc
18 Teopus/ Jykapuorbl. CTpoenune u Hab6mionenue,
27 NpaKTHKa OpPraHoOM/IbI KJIETOK. Oecena, onpoc
PasMHOKeHHE
19 Teopus/ Dykapuorsl. CTpoenne u | HaOmonerue,
29 IIPaKTHKA OpPraHoOMAbI KJIeTOK. Oecena, onpoc
Pa3mHoxkeHUE
20 Hos06ps Teopust/ H3yuenne  CTpoOeHHS Hab6mionenme,
10 IpaKTHKA KUBOTHOH W Oecena, onpoc
pacTuTENbHON KJIETOK.
21 Teopust/ H3ydyenne  CTpoeHuUs Hab6mionenme,
12 NpaKTHKa ’KHBOTHOH W Oecena, onpoc
PACTUTEIbLHON KJIETOK.
22 Teopus/ OTJHYHs DyKAPHOTOB OT Habmoneuue,
17 y

Oecea, onpoc
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MPAKTUKA MPOKapuoToOB.
23 Teopus/ OTanyus yKapuoTOB OT Hab6mroenue,
19 — MPOKApHOTOB. Beceta, onpoc
24 24 Teopus/ Tkanu pacrenuii Habmonenue,
[IPaKTHKA Oecena, onpoc
25 26 Teopus/ Tkanu pacrenuii Habmonenwue,
paKTHKA Oecena, ompoc
26 Teopus/ TxkaHM )KUBOTHBIX HaGmronenue,
1 MpaKTHKa Oecena, ompoc
27 3 Teopus/ TKaHU >KMBOTHBIX Habmonenwue,
paKTHKA Oecena, onpoc
28 Teopust/ Hcropus U3Y4YCHUS HaGmonenue,
JexaOpb 8 IpaKTHKa NPOMBIILIEHHOCTH U B Oecena, onpoc
OBITY.
29 10 Teopus/ Hcropus U3Y4YCHUS HaGmonenue,
TIpaKTHKA NMPOMBIILIEHHOCTH U B Oecena, onmpoc
ObITY.
30 Teopus/ Crpoenne u Habmroaenue,
15 TIPaKTHKA OpraHoM/bl | Gecena, ompoc
apo:xxeil. Pa3MmHoxkeHune.
31 Teopus/ Crpoenne u HabGmronenwe,
17 TIpaKTUKa OpraHouIbl | Gecena, ompoc
apoxxei. PasMHoxkeHune.
32 Teopus/ BripammBanue Habmronenue,
mpaKTHKa JPOMOKEBBIX KIIETOK. Gecena, onpoc
29 N3ydenne nomyueHHOTO
MaTepuana moj
MHKPOCKOIOM.
33 24 Teopus/ BeipamuBanue Ha6monenwe,
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34

35

IIpaKTHUKa

JPOXIKEBBIX KIIETOK.
N3yueHne nosry4eHHOro
MaTepuaa 1noj

MHKPOCKOIIOM.

Oecena, onpoc

29

Teopus/
MIPAKTUKA

OCHOBHBIE METOIBI
COBPEMEHHOU KJIETOYHOMI
nHxeHepuu. Kynbrypa

KJICTOK BBICHINX paCTCHI/Iﬁ .

MukpockonupoBaHue
pacTUTENBHON U

JKMBOTHOM KJIETKH.

Hab6mroenue,
Oecena, onpoc

31

Teopus/

IIpaKTHKa

OCHOBHBIE METO/]IbI
COBPEMEHHOM KIJIETOYHOMN
nnxenepuu. Kynbprypa

KJIECTOK BBICHINX paCTeHI/Iﬁ .

MukpocKkonupoBaHue
pacCTUTENBHOU U

JKHBOTHOM KJIETKH.

Hab6mronenue,
Oecena, onpoc

36

37

38

SITHBAph

12

Teopus/
MPaKTHKA

OCHOBHBIE METOIBI
COBPEMEHHOM KIIETOYHOMN
umxenepuu. Kynbrypa

KJIETOK BBICHINX paCTeHI/II\/’I.

MuxkpockonupoBaHue
pacTUTENBHON U

KHBOTHOM KJIETKH.

Hab6mronenue,
Oecena, onpoc

14

Teopus/
MPaKTHKA

OCHOBHBIE METOBI
COBPEMEHHOM KJIETOYHON
umxeHepuu. Kynbrypa

KJIETOK BBICHINX paCTeHI/II\/'I.

MuxkpockonupoBaHue
pacTUTENBHON U

JKHUBOTHOM KJIETKH.

Hab6mronenue,
Oecena, onpoc

19

Teopus/

MPAaKTHKA

KnonansHoe
MHUKPOPa3MHOXKEHHE
pactenuil. KynbTypbl
PacTUTENIbHBIX KJIETOK.

Habmronenue,
Oecena, onpoc
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39 Teopus/ KnonanbHoe Habmonenue,
21 IPaKTHKa MHKPOPa3MHOKeHHE Oecena, onmpoc
pacrenuii. KyabTypsl
PACTUTEJILHBIX KJIETOK
40 26 Teopus/ DKCKypcHsl Ha KOMOMHAT Habmonenwe,
IPaKTHKA «/lonuna Po3» Oecena, onpoc
41 28 Teopus/ DKCKypCcHs Ha KOMOUHAT Habumonenue,
NPaKTHKA «/onuna Po3» Oecena, onpoc
42 Teopus/ BropuuHslii Habmonenue,
2 IPaKTHKA NMPOAYKTOB BTOPUYHOIO Oecesa, onpoc
MeTabdoIu3mMa
43 Teopust/ Bropuunslii Habmonenue,
4 MpaKkTHKa NMPOXYKTOB BTOPUYHOIO Oecena, ompoc
MeTabdoIu3mMa
44 Teopust/ Kitonuposanue HaGmonenue,
IDAKTHKA MMO3BOHOYHBIX JKUBOTHBIX. | Oecena, ompoc
9 p PexkoHCTpyKIINS KIETOK.
OBeuka losu.
45 Teopus/ KitonnpoBanue Habmronenue,
11 IDAKTHKA MMO3BOHOYHBIX JKUBOTHBIX. | Oecena, orpoc
P PexkoHCTpyKIINS KIETOK.
eBpaJib
Pep OBeuka losu.
46 Teopus/ AHTHTEIA W Habmonenue,
16 HpaKTHKa aHTHUICHBI. becena, ompoc
Crpoenne
aHTHIeHA.
a7 Teopus/ AHTHTEIA W Habmonenue,
18 MpaKTHKa AHTHIeHBI. becerta, orpoc
Crpoenne
AHTHUIeHA.
48 Teopus/ Bupycsi. bakrepuodaru. Habmronenue,
npaKTHKa BzaumooTHOLIEHHS Oecena, orpoc
25 BHPYCOB u
O0aKTepuii.
49 Maprt 2 Teopus/ Bupycsl. bakrepuogaru. Habmroaenue,
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IpaKTHKa BsaumooTHoOIIEHUA Gecena, onpoc
BHPYCOB u
OakTepuii.
50 Teopust/ . Beipamusanue Habmonenue,
4 IpAKTHKA KyJIbTypbl OakTepuil B Gecea, onpoc
yauke Ilerpu
o1 Teopust/ BelpamuBanue KynbTypbl Habmronenue,
11 =
IpaKTHKa Oakrepuii Byamke [letpi | Gecesa, onpoc
52 16 Teopus/ 3arojHeHne JHEBHUKA Ha6monenue,
IPAKTHKA HaOIOACHUH TIO Gecena, onpoc
UTOraM SKCIepUMEHTAa
53 Teopus/ 3amnoJIHCHHE THEBHUKA Hab6mnronenue,
18 IpaKTHKa HaOIIOICHUH 110 Gecea, onpoc
HUTOTraM JKCIIePHMEHTa
54 Teopus/ Bbopnba OGakrepuii Hab6monenue,
MPOTHB BHPYCHBIX
23 | mpakThKa P Py Gecena, onpoc
uHpexuuii. MeToabl
TeHHOl HHKeHEPHH.
55 Teopus/ bopsba Oakrepuit Hab6mronenwe,
MPOTHB BHPYCHBIX
o5 TIpaKTUKa p BHEPY Oecena, onpoc
uHpexuuii. MeToabl
TeHHOl HHKeHEePHH.
56 Teopust/ N3yuenue [LUIECHEBBIX Hab6mronenne,
MaKTHKA rpuboB (Oemast u cu3ast | Gecena, onpoc
TUIECEHB ). Bnusaue
30 TeMIeparypsl U pH
cpeabl Ha JIelcTBUE
(dhepmeHTOB
(ammaasbl).
57 Teopust/ N3zyuenue IUIECHEBBIX HaGmonenue,
MpaKTHKa rpubos (Oemast W cu3as | Gecena, onpoc
TIJIECEHB ). Brusane
Anpenb 1 TeEMIEparypel U pH
cpenbl Ha JIeiCTBUE
(dhepMeHTOB

(amm1a3bl).
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58

59

60

61

62

63

64

65

Teopus/ buorexnonorus u Habmionenue,
6 IPaKTUKa paspaboTKy HOBBIX | Gecena, onmpoc
JIEKapCTBEHHBIX
MOMOIIBIO IPOKIKeEN.
Teopus/ buorexnonorus u Habmionenue,
3 npaKTHKa pa3paboTky HOBBIX | Gecea, ompoc
JIEKapCTBEHHBIX
MOMOIIBIO IPOKKeH.
Teopus/ HoBsie meToab! cenexkuuu Habmionenue,
13 [PaKTUKA PacTeHiy. Oecena, onpoc
OobsacTH npUMeHeHus1
TPAHCTEHHBIX PACTEeHMI.
15 Teopust/ HoBsie meToab! cenexkuuu Habmronenue,
IPaKTHKA PacTCHHIH. Gecena, onpoc
O0J1acTH IpMMeHeHus
TPAHCTEeHHBIX PACTEeHM.
Teopus/ buostuka. Kpyr HaGmonenue,
20 mpakTHKa ATHUYECKHUX MpPOoOJIEM B Gecena, onpoc
chepe MeTUIIMHBI.
Teopus/ buostuka. Kpyr HaGmonenue,
22 mpakTHKa ATHUYECKHUX MpPOoOJIEM B Gecen1a, onpoc
chepe MeTUIIMHBI.
Teopus/ HMucnyt «IluieBbie Hab6mronenue,
NpaKTUKA A00aBKH — BellecTBa, Oecena, onpoc
KOTOpbIE B
27 TEXHOJIOTHYEeCKHUX LeJIsIX
100aBJISIIOTCS B MUILEBbIE
NPOAYKTHI B poliecce
NPOU3BOJCTBA, YIIAKOBOK:
3a WIN NPOTHB»
Teopus/ HMucnyt «IluieBbie Hao0mroaenue,
NpaKkTHKa N00aBKM — BellecTBa, Oecena, onpoc
29 KOTOpbIE B

TeXHOJOTHYEeCKHX LeJIAX
100aBJISIOTCH B NMUIEBbIE
NPOAYKTHI B MpoLecce
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MpoOu3BO/JACTBA, YIIAKOBOK:
3a WJINK IIPOTUB»

66

67

68

69

70

71

72

Maii

11

Teopus/
MIPAKTUKA

3HaAKOMCTBO C

HCCJIEI0BATEIbLCKOH U
NMPOEKTHOM padoT.

13

Teopus/
MPAKTUKA

3HaAKOMCTBO C

HCCJIEI0BATEILCKOH U
NMPOEKTHOM padoT.

18

Teopus/

IIpaKTHKa

[Inan HanucaHnus padoOTHI.
Kak numercs

cratba? Hanucanue
TE3HCOB.

20

Teopus/
MPAaKTHUKA

[1nan HanucaHus paboOTHI.
Kaxk numercs

cratbsa? Hanucanue
TE3UCOB.

25

[IpakTHueckoe HamucaHue
paboThHl 10

miany. Koppekruposka
padoThI.

27

3amnura Hceiaea0BaTeNbCKUX
paboT o pe3ynbraTam
IIPOTrPaMMEI.

ATtrecranus

28

3anura Hceiea0BaTeNbCKUX
paboT mo pe3ynbraTtam
IIPOTrpaMMEI.

ATtrecranus

NTOT'O

72
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2.2. ®opmbl aTTECTALNMN/KOHTPOJIS

@opMBbI  ATTECTAUMU/KOHTPOJSL sl BbISIBJICHUS TNPEAMETHBIX U
MeTanpeAMeTHbIX Pe3yJIbTaTOB

TEeCTUpOBaHue, JlabopaTopHass paboTa, MpakThyeckas padoTa, TBOpUECKas
paboTa, TBOPYECKUW NPOEKT, MCCIEIOBATEIBCKUI MPOEKT, KOHKYPC, OJUMIIMAJA,
KOH(epeHIIUs, JUCKYCCHS,

@®opMbI  ATTECTAUMH/KOHTPOJISA (POpMBI NI BBIABJICHHUS JTHYHOCTHBIX
KA4eCTB:

HaOMoieHne, 6eceia, OnmpoChl, AHKETUPOBAHKE, TOPTHOIIHO,

Oco0eHHOCTH OPraHU3ALMHU ATTECTALMHA/KOHTPOJIS:

BxoaHas nuarHocTvka OCyIIECTBISIETCS B Hadaje o0ydenus no [Iporpamme u
HallpaBj€Ha Ha JIMarHOCTHKY HAYaJbHOI'O YPOBHS 3HAaHUNW YMEHUA M HaBBIKOB
oOyuaroluxcs - yCTHBIM Onpoc.

[IporpamMmma mnpegycMarpuBaeT TEKYLUMA KOHTPOJIb 3HAHUW H yYMEHUH
o0y4Jaronuxcsi, KOTOPbIA MPOBOJUTCA B CUET ayJIUTOPHOIO BPEMEHH 3aHSATUN -
Oecena, TeCTUpOBaHUE, HAOMIOJEHHE MEAarora, ydacTue B KOHKypcax, HalHCaHHE
pedepaToB, NpaKTUYECKUE pabOThI

[IpomexyTouHass aTTecTauusl OpPOBOJIUTCS B KOHIE n3ydyeHus [Iporpammel B
dbopme 3aImuThl UCCIE0BATENHLCKON padOTHI.

2.3. OueHOYHbIE MATEPHAJIBI

Meroanka «YpOBEHD BOCHUTAHHOCTH yYaIMxCcs»
Meroauka 1o oreHKe ypoBHs y4eOHOM MOTHUBAIIMK CTAPIICKIACCHUKOB.

Meroauka U3y4EHUS pohecCHOHATTLHOM HAMpPaBJICHHOCTHU.

OneHka MeTanpegMETHBIX PE3YJIbTATOB.

Ankera  «Camopyrynsuus»  (pa3paboTaHa Ha  OCHOBE  OIPOCHHKA
«Camoperymsamus» A.K. OCHUIIKOTO) JJIs IITKOJIHHUKOB.

Ankera «COpMHUPOBAaHHOCTh  YHUBEPCATBHBIX  Y4YEOHBIX  JEHCTBHUII»
(Tumonuuna JI.N.)

TecT KOMMyHUKAaTUBHBIX yMeHU (JI.MuxenbcoH)

3amura ucciaeaoBaTesbCKuX padoT

VYyacTtue B KOHKypcax, koHpepenuusx (IIpunoxenue)

OneHka NpeaMETHBIX Pe3yJIbTaTOB

TecTsl

2.4. Meroanuyeckoe odecrieyeHue NPOrpamMmbl
MeToauyeckue MaTepUaJIbl:
- pa3pabOTKH 3aHATUH, JIEKIINH, SKCKYPCHIA;
- HHCTPYKTUBHBIE KapThl IO POBEACHUIO TPAKTUUECKHUX padoT;
- TeMaTuKa pedepaToB U UCCIIEI0BATEIHCKUX PadoT;
- TpeboBaHus K pedeparam;
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- TpeOOBaHUS K IPOBEJCHHUIO NCCIIEIOBATENIbCKON pabOTHI.

MeToaAUKH U TEXHOJIOTHH:

Metonpl 0OydeHHsI: SKCIEPUMEHTBI, UCCIICIOBAHUS, OMBITHI, O0ECEIbl, WUTPHI,
KOHCYJIbTAllUM, SKCKYPCHH, CaMOCTOSATENIbHOE W3y4YeHue IIpu padore ¢
JUTEPATYPOU, IEPUOAUIECKUMHU U3TAHUSIMH.

Ilegaroruyeckue TEXHOJIOTUU:

* TEXHOJIOTHUSI PA3BUTHSI KPUTHYECKOTO MBIIILICHHUS;
* TEXHOJIOT' U KE€MCOB;

* TEXHOJIOTUU ITPOCKTHOI'O OOYUCHHS;

* TEXHOJIOTUH ITPOOJIEMHOTO O0YUCHUS;

* TEXHOJIOTUM OPTraHU3alMu HUCCIEAOBATEIbCKON JIESITENBbHOCTH

Kpartkoe onucanue padoTsl ¢ METOANYECKMMHU MAaTEPUATIAMU

Bo Bpemsi 3aHsTHII 0OydYaroniuecsi MCIHONb3YIOT WHCTPYKTUBHBIE KapThl IO
MPOBEICHUIO MPAKTUYECKUX U JIA0OPATOPHBIX PAOOT; MPUMEHSIOT AJITOPUTM
JIJIS1 BBITIOJTHEHUS UCCIIEI0BATEIILCKON U MTPOEKTHOU PadOTHI.

2.5. YcioBus peajn3annu NporpaMmbl

Jns sddexTuBHON peanu3aluy HACTOAIICH MporpaMMbl  HEOOXOIUMBI
OIPENICIIEHHBIE YCIOBUS:

HaJIM4YME TMOMEUIEHUs g Y4eOHbIX 3aHATUH, pPACCUMTAHHOTO Ha 14um
orBeyaroniero npasmwiam Canllun;

HAJIMYME YYEHUYECKUX CTOJOB U CTYJIhEB, COOTBETCTBYIOIIUX BO3PACTHBIM
0COOEHHOCTSIM O0yYarOIINXCS;

mKadbl CTEIaXu AJi1 000pyI0BaHUS, a TAaKXKe pa3pabaThiBA€MbIX M TOTOBBIX
MPOTOTHUIIOB MPOEKTA;

HaJIM4Kre He00X0IUMOT0 000PYI0BAHUS COTJIACHO CITHCKY;

HaJIM4KMe Yy4eOHO-METOMUYECKON 0a3bl: KauyeCTBEHHbBIE WILTIOCTPUPOBAHHbBIE
OTIpENeNTEeNId JKUBOTHBIX MW pAcCTEHWM, HaydHas U CIpaBOYHAs JUTEpaTypa,
HArJISIAHBIA MaTepUall, pa3gaTOuHbIi MAaTEPUAI, METOIMYECKAs JIMTEPATYpA.

MaTepuajibHO-TeEXHHYECKOE o0ecreueHne MPorpaMMbl:

HaunmeHnoBanue KonnuectBo O0JacTh NpUMEHeHnst
Komnberorep ¢ MOHUTOpOM JleMoHCTpanust ciai10B, BUEO; pPUCOBATh,
WHTEPAKTUBHOU JOCKOMN 1 YEepTUTH PA3JINYHbIE CXEMBI, B pEAIbHOM

BpEMEHH HAHOCHUTH Ha TIPOCIIHPYEMOE
n300pakeHNE TTIOMETKH

[{udpoBoit MEKPOCKOII C 1 Hcnonw3yercss npu npoBereHUU
Kamepou 71a00paTOPHBIX UCCIIETOBAHUI
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Becwr maboparopHbie

B3BemnBanue peakTHBOB B J1JaOOpaTOPHSIX

AJIEKTPOHHbBIE 1
Hutparomep Ornpenenarb ypOBEHb HACBHIIIEHHOCTH
1 KUJKOCTEH WM MPOAYKTOB MUTAHUS
BpPEIHBIMHU JIJIS1 YETIOBEYECKOI0 OpraHn3mMa
HUTpaTaMu
[Tpubop KOHTPOJIS TapaMeTPOB st u3MepeHust napaMeTpoB MOYBHI U TPyHTA
noussl (pH, B1arommerp, 2 (ypoBeHb kuCIOTHOCTH pH, mokaszarenu
WU3MEPUTEIIb I1JI0I0POIS) IJI0IOPOJTHOCTH, OCBEILIEHHOCTH, BIAXKHOCTH,
TEMIEPATYPHI).
Mukpockon Jl1g paccMaTpuBaHus IPEIMETOB C 00BEMHBIM
CTEPEOCKONMYECKUN 1 UX BOCHPUSITHEM
(buHOKYIISAP)
MUKpPOCKOII HIKOJIbHBII Jist HaOIr0 ICHMSI TTPEeTapaToB B MIPOXOSIIEM
cBeTe B cBeTioM noJie. [1o3Bonsier uzyyars
12 OKpaIICHHBIC U HEOKPAIIICHHBIC
Ouojoruueckre 0ObEKTHI B BII€ MAa3KOB U
Cpe30B
Yamiku [letpu miracTukoBbie Hcnonb3yercst B OMOJIOTMYECKUX U
MUKPOOHOJIOTUYECKUX JIAOOPATOPHSIX [Tt
12 BBIPAIIMBAHUS U KYJIbTUBUPOBAHUS
MUKpPOOPTraHU3MOB, KJIETOK, TKaHEH U
IPOOMOTHUKOB
[Tunerku I1actepa YcTpolicTBO, MPUMEHAEMOE B
12 MUKPOOHOIIOTHH, a TAK)Ke B OMOTEXHOJIOTUU
JUTS] TIPOM3BO/ICTBA ITOCEBA WIIK TIepeceBa
KYJIbTYpP MUKPOOPTaHU3MOB
[IpeameTHsbIe cTEKIa Hcnonw3yroT A NOArOTOBKU
12 MHUKPOIIPENapaToB U MOCIEIYIOLIEH UX
BU3YyaJIM3alMU T10]I MUKPOCKOIIOM
[TokpoBHBIE cTEKIA J171s1 U3roTOBIEHUS MUKPOCKOITMUYECKUX
12 MpenapaToB ¢ JITUTENBHON COXPaHHOCTHIO 0€3
NOTEPH KavyecTBa
KommiekT naGoparopHoro [Ipenna3znauen a1 MPOBEACHUS OTIBITOB T10
obopynoBanus «PacTeHus u ux 1 OHMOJIOTUH: H3yYeHUE CTPOCHUS PACTCHUH,
cpena oOuTaHUS» TIPU3HAKHU KU3HEIEATETLHOCTH PACTCHUM,
M3y4YeHUe BOJbI U TIOUBHI KaK CPEJIbl OOUTaHUS
KommiexkT maboparoproro JInst ieMOHCTpaIuy CeNbCKOX03SIICTBEHHBIX
o0opynoBaHus KYJIbTYp, @ TAKXKe JJI IPAKTHYECKOTO
«CeNbCKOX035UCTBEHHBIC 1 WCTIOIB30BAHMS YIAIIUMHUCS
KYJIbTYPBD» COOTBETCTBYIOIIMX 3HAHUH 1O KypCy
«brOoTEXHOIOTHSI»
Habop mukpockonuyeckux [Ipenapat uccneayeMoro oobexTa,
MpernapaToB 1 MOATOTOBJICHHBINA HA IPEAMETHOM CTEKJIE C
[IETBI0 €T0 NATbHEUIIET0 N3yUeHHUs
10/ MEKPOCKOTIOM
MeTtoaudeckue mocooust MeTtoaudeckue yKkazaHus BKIIOYAOT B ce0st
(KOMILIIEKT) paboThI, TOCBSIICHHBIE U3YYCHHUIO
1 TEOPETUUECKUX BOIIPOCOB

OCHOB OMOTEXHOJIOTUU U MPUOOPETEHUIO
MPAKTUYECKUX HABBIKOB MPOBEICHUS
HUCCIICIOBAaHUN
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CaeToHoaHas JlaMIa JUTSL BBIpAIIMBAHUS PACTEHUI: OHU BBIACISIOT

(buTOCBETUIIEHUK) 2 MaKCUMyM CBETa, HO MUHIMYM TeIJIa, YeM
XOPOIIIO BOCHOJHSIOT ASPUIUT OCBEIICHUS,
0COOCHHO B 3UMHUH TIEPHO]T

KonTelinep st paccabl 8 Ciyxut st BblpamI/IBaHI:m paccajibl OBOILIEH,
LIBETOB U JAPYTHX PaCTEHUN

Komnexknust ceMsiH KyJIbTypHBIX 2 JI1st u3yueHus CeMsiH pacTeHUI

pacTeHui

NudopmannonHoe odecrnedeHUENPOrPaMMbI:

HanMmenoBanue

CcbLika

Oo0JgacTnL
NpUMeHeHHs

bio-X.ru. buorexnonornueckuit
MopTaj: Caur.

http://bio-x.ru

Ucnone3yercs nns
MOKCKa HEOOXOAUMOM
nH(OPMAIIUH IO TEMaM
3aHATUN

bioinformatics.ru: caiit. — Mocksa,
2010

http://bioinformatics.ru/

Ucnone3yercs nns
MOKCKa HEOOXOAUMOM
nHOpPMAIIUH IO TEMaM
3aHATUI

buomonekyna: caiit / A. UyryHos
(rnaBHBIN peraKkTop)

https://biomolecula.ru/themes/tech

no

Ucnone3yercs nns
MOKMCKa HEOOXOAUMOM
nHOPMAIINH IO TEMaM
3aHATUI

I'ocynapcTBeHHBINM Hay4HBIN HEHTP
MPUKIIATHON MUKPOOHOIOTUU U

OMOTEXHOJIOTHH: CalT. — MOCKBa,
2006

https://www.obolensk.org/index.h
tm

Ucnone3yercs nns
MOHUCKA HEOOX0IUMOM
nH(pOpMaLKH [0 TEMaM
3aHATUI

Ennnoe okHO nocTtyna K
00pa3oBaTeNbHBIM pecypcaMm:

http://window.edu.ru/

Ucnone3yercs nns
MOHUCKA HEOOX0IUMOM
uH(pOpMaLIKH [0 TEMaM
3aHATUI

O61ecTBo 6MorexHooros Poccun
M. IO.A. OBUMHHUKOBA: CaAalAT

https://www.biorosinfo.ru

Ucnone3yercs nns
MOHUCKA HEOOX0IUMOM
nH(pOpMaLIKH 10 TEMaM
3aHATUI

ACTA NATURAE / yupenutenu
00O «Axta Hatypay,
HarmonanbHbIN HCClIeI0BaTEILCKUN
yHUBepcUTeT «Bricias mkomna
SKOHOMUKWY; pelaKIIMOHHAS

kosuterusi: A. U. I'puropees (ri1aBHbIN
pemaktop) [u ap.]. — Mocksa, 2009—.

— ExxexsB

http://www.actanaturae.ru

Ucnone3yercs nis
MOUCKa HEOOX0IUMOM
uH(pOpMaLIKH [0 TEMaM
3aHATUI

ATac HOBBIX npodeccuii» -
aJlbMaHax MePCIEKTUBHBIX OTpaceit
u ipodeccuit Ha Ommkaitmme 15-20
JeT.

http://atlas100.ru/

Ucnons3yercs s
IMOMCKa HEOOXOTUMOM
uH(pOpMaLIKH [0 TEMaM
3aHATHH

DneKTpOHHbIE 00pa30BaTEIbHbIE
pecypcbl HTepHeT.

http://new.bgunb.ru

I/ICHOJ'H:3yeTCH IR} b |
IIOHUCKa HCO6XOHHMOﬁ



http://bio-x.ru/
http://bioinformatics.ru/
https://biomolecula.ru/themes/techno
https://biomolecula.ru/themes/techno
https://www.obolensk.org/index.htm
https://www.obolensk.org/index.htm
http://window.edu.ru/
https://www.biorosinfo.ru/
http://www.actanaturae.ru/
http://atlas100.ru/
http://new.bgunb.ru/
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nH(popManuu Mo TeMam
3aHATHN

Merasunukionenus Kupuia u
Medoaust.

http://www.megabook.ru

Ucnone3yercs nns
MOKCKa HEOOXOAUMOM
uH(pOpMAIIUHY IO TEMaM
3aHATUI

OO6pazoBaTelbHbIE PECYPCHI.

http://edusource.ucoz.ru

Ucnone3yercs nns
MOKCKa HEOOXOAUMOM
uH(pOpMAIIUHY IO TEMaM
3aHATUI

Buknnenus

http://ru.wikipedia.org

Ucnonb3yercs nns
MOKCKa HEOOXOAUMOM
uH(pOpMAIINHY [T0 TEMaM
3aHATUI

bubnuoTeka yueOHBIX KYpCOB
Microsoft

http://www.microsoft.com/Rus/M

sdnaa/Curricula/

Ucnone3yercs nns
MOKMCKa HEOOXOAUMOM
nH(OpPMAIIUH IO TEMaM
3aHATUI

Buku3nanue: runeprekcToBas
AJIEKTPOHHAS SHIIUKJIONEIUS

http://www.wikiznanie.ru

Ucnone3yercs nns
MOKCKa HEOOXOAUMOM
nH(OPMAIIUH IO TEMaM
3aHATUI

Kazaposoe o0ecnieueHue nmporpaMmmai:

[na  peanuzauuu

MPOTPaMMBbI
o0pa3oBaHUsI C YpPOBHEM O0Opa3oBaHUsi W KBaIH(UKAIUU,

TpedyeTcs

e aror

JOITIOJIHUTCIBHOI'O

COOTBCTCTBYIOIIINM

npodeccuoHaibHOMY cTaHnapTy «llegaror 1OMOJHUTEILHOrO 0Opa30BaHuUs AETEN U

B3POCIBIX».

2.6.

BocnurarejbHBIH KOMIIOHEHT

Leab BocnuTaTEILHOM PadOTHI
Cozpnanue yciaoBUM AJis JOCTIXKEHUS yUaIIUMUCS HEOOXOIUMOT0 JJIsl KU3HU B
oOILECTBE COLMAIBHOIO OMNbITa W (POPMUPOBAHUS NPHUHUMAEMOW O0OILECTBOM
CUCTEMbI IIEHHOCTEH, CO3JaHHe YCJIOBHHI I MHOTOIPAHHOTO PAa3BUTUS U
COLIMAJIM3AIUU KaXKIO0T0 yJalierocs.
3axayu BocnMTaTEIbHOM Pa00OTHI
- BOCIHTaThb YYBCTBO OTBETCTBEHHOCTH, HPABCTBEHHOI'O OTHOIUEHUS K
OKpY>KaloIllleMy KUBOMY U HEXXUBOMY MUDY, K caMmoMy ce0e;

- croco0cTBOBaTh (hOPMHUPOBAHUIO HOOC(HEPHOTO MBITIUICHHUSI (CO3HATEIBHBINA BHIOOD



http://www.megabook.ru/
http://edusource.ucoz.ru/
http://ru.wikipedia.org/
http://www.microsoft.com/Rus/Msdnaa/Curricula/
http://www.microsoft.com/Rus/Msdnaa/Curricula/
http://www.wikiznanie.ru/

30

YyeloBeKa B TMOJb3y HKOXKH3HH, MO3UIMH " B mpupoxe", J0O0BH K MPUPOAE,
OCO3HaHMUSl CBOEro0 MecTa B TMPHUPOJE U, HAKOHEI, COTBOPYECTBAa 4YEJIOBEKA H
IPUPOJIBI);

- cmocoOcTBOBaTh (D OPMHUPOBAHMIO  COOCTBEHHOIO  MHEHHMS O  akTax
OMOTEXHOJIOTMYECKOTO BHEAPEHUS B TIOBCETHEBHYIO JKU3HbD;

- BOCIIMTAaThb IIOHHMMAaHUC H€O6XOI[I/IMOCTI/I CaMOpa3BUTHUA U CaMOO6paSOBaHI/I$I KakK
3ajiora I[ElJILHCfIIHGI’O JKU3HCHHOT'O YCIICXA,

- CIIOCOOCTBOBAThH MPOPECCUOHATBHOW OPUEHTAIIUH.

IIpuopuTeTHBIC HANIPABJICHUS BOCIIUTATEIbHOM JeSITEJIbHOCTH

310pOBbecOEperaroniee BOCIHUTAHUE, IPABOBOE BOCIHUTAHME U KYJbTypa
0€30MaCHOCTH  YYaIllUXCS, JKOJOIMYECKOE BOCIUTAHHE, MNPOPOPUEHTAMOHHOE
BOCITUTAaHUE

@opMBbI BOCIUTATEIbHOM PadoThI

Oecena, JeKUUs, JUCKYCCHUsl, IKCKYPCHS, IPOTYJIKa, BUKTOPUHA, KOH(EepEeHUUs,
aKLus, J1eJI0Bas urpa,

MeToabl BocIUTATEIBbHON PA0OTHI

pacckas, 6ecenia, JIEKIUsl, JUCKYCCHsl, TUCIYT, IPUMEp, YIPA)KHEHUE, CO3/ITaHUE
BOCIMTHIBAIOIUX CUTYalluid, COPEBHOBaHUE, WIpa, MOOUIPEHUE, HAOIIOACHHE,
AHKETUPOBAHUE, TECTUPOBAHUE, AHAIIN3 PE3YJIBTATOB AEATEIBHOCTH,

IlnaHupyembie pe3ybTaThl BOCIUTATEIbHON padoThI

-[I03HABATEJIbHBIE UHTEPECHl U MOTHUBBI, HAIIPABJICHHBIC HA U3YyYECHUE KUBOU
IIPUPOLBI;
- JUCUUIUIMHUPOBAHHOCTb, OTBETCTBEHHOCTb, BOJI0 K JAOCTHKCHHUIO YKEJIAEMOI0
pe3ynbTaTa
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3. Cnmcok JuTepaTypbl

IJIs1 Teiarora:

1. AnekceeB H.I'., JleontoBnu A.B., O6yxoB A.B., ®omuna JI.®. Konuenius
Pa3BUTHSL HCCIIEIOBATENIbCKON JieaTenbHOCTH ywammxcs / WccnemoBarenbckast
pabortantkoapHUKOB.2001.Ne 1. C. 24-34.

2. ApuieB M.H. Yue6Ho-uccienoBarenbckas padora ydanuxcst (MeToIu4ecKue
PEeKOMEHIAIMUIA ydamuxcs 1 neaaroror) / «3aByu». 2005. Ne6. C. 4-24.

3. benpix C.JI. VYmnpaBneHue ucciaenoBaTeNbCKOW aKTUBHOCTHIO YUYCHHKA!
Meroanueckoe mocoOue Njisl TeIaroroB CPeIHUX IIKOJI, TMMHa3ui, nurees. / E.B.
Tsarnosa. — M.: I'noOyc, 2009. — 255 c.

4. bykoBckuii M. E. VY4eOHO-UCClenOBaTENbCKUE MPOCKTHI KAaK CPEIACTBO
pa3BUTHS HOOCHEPHOTO MBINUICHUS IKOJILHUKOB //MccrmemoBaTenbckas pabdoTa
mKOJbHUKOB. — 2004. - Ne 4— ¢. 37-38

5. HepexneeBa H.W. HayuHo-uccnenoBarenbckas padora B mkose / H.U.
Hepexneesa. — M.: Bepoym - M, 2010.

6. HUccrnenoBaTtenbckas  JIEATENBHOCTh  y4dallUXCsi B COBPEMEHHOM
oOpazoBaTenbHOM MpocTpaHcTBe: COOpHUK cTaTed /moj pen. k.mcuxod. H. A. C.
O6yxoBa. — M.: HUU mikonpHBIX TexHOI0THMA, 2006.

7. Kuprommn B.U., Kupromun C.B. Arporexnomoruu: YueOoHuk.-CIIO.:
u3narenbeTBO «Jlauby, 2015.-464 c.: un. (+ Bkiekika, 16 c¢.). — (YueOHUKH 115 BY30B.
CrnenuanbHas TuTeparypa).

8. KysuenmoB WM. H. Hayuynoe wuccnegoBaHue: METOAMKA TMPOBEIACHUS H
opopmiuenue. — M.: U3natenscko-Toprosas kopropanus «Jlamkos u K», 2004

9. KypbanoB C.A. 3emuenenue: ydyeOHOEe TOCOOME [JIsi  CpPEIHETO
npodeccuoHabHOro 00pa3oBanus / -2-e u3., ucp. u aom. — Mocksa: M3naTenbeTBO
FOpaiit, 2020. — 251 c. — (IlpodeccuonanpHoe 0OpazoBaHue).

10. JleonTtoBuu A. B. Pa3roBop 00 wucciaenoBaTenbCKOW ACATEIBHOCTH:
[Ty6onuuctuueckue cratb U 3ametku. — M.: Kypnan «MccnenoBarenbckas padborta
IIKOJIBHUKOBY, 2000.

11.JleontoBuu A. B., Kamaunxuna O. ng., O6yxoB A. C. TpeHunr
«CaMoOCTOsITENbLHBIE UCCIIET0OBAHMS IIIKOILHUKOBY. — M., 2003.

12. JleontoBnu A.B. PexomeHmanuu 10 HAmMMCaHUIO HCCIEIOBATEIbCKOM
pa6otel / A.B. JleontoBud // 3aByu. — 2001. - Nel. — C.102-105.

13. Jleutun M.M. Cenbckoxo3stiicTBeHHAs (PUTOMATOJIOTHS + JOTMAaTEPHUAIIbI
B OBC: yuebHoe mocobue mist By30B/ 2-¢ wu3A., ucnp. W nom. — Mockaa:
M3parenscTBo IOpaiit, 2020. — 283 ¢. — (Beicee oOpa3oBanue).

14. Mannanosa P.T. Mukpo6uonorus u ummynosnorus. [Ipaktukym: yaebHoe
rmocooue/ - M.: I'0TAP- Menua, 2013. — 544 c.: n.

15. MacnennukoBa A.B. Marepuansl st npoBefeHust crieukypca «OCHOBBI
HCCIIEIOBATENBLCKOM nesTenbHoCTH yuamuxces» / A.B. Macnennukona // [IpakTuka
aAMUHUCTpAaTUBHOU paboThl B mmikoie. — 2009. - No5. - C. 51-60.

16. OOGyuenme mus Oyaymero (mpu mnoxpaepxkke Microsoft): YueOHoe
nocobue.- 4-e u3M., ucnp. — M.: M3narenscko-ToproBoiii 1oM «Pycckast pemakius»,
2004.

17. TIpoxodres 10.B., [Ipokodrera JI.B. Hayuno-uccienoBarenbckas padboTa
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«[IpuxmagHas sKosorus: U3 onbITa padoTel» // buonorus B mkoine. — 2009. - Ne9.

18. ITmenmoBa W.JI. TexHonorus opraHu3aldd MNPOEKTHON JeATEebHOCTU
yuyamuxcsi / YueOHo-metoauyeckoe nocodue /. Cypryt. 2004. - yuyeOHO-Hay4YHBIN
IIEHTP JOMOJHUTENIbHOr0 oOpazoBanus — C. 5-10.

19. CamenkoB A. WM. HMccrnenoBaTenbckoe OOyde€HHE U MPOEKTUPOBAHUE B
COBpeMEHHOM o00Opa3oBanuu// VccnenoBarenbckas padbora mkoiabHUKOB. — 2004.-
Nel—c.22-32.

20. Camomkuna T. I'. TlpoekTHas JesATENbHOCTh HAa YypOKax OHOJIOTHUH
[Texct)/T.I'.

Camomkuna//Tlegarornaeckoe MacTepcTBO: Martepuaibl |l mMexmyHap. Hayd. KoH.
(r. Mocksa, nexadps 2012 r.). — M.: byku-Beau, 2012. — C. 138-140.

21. COopHuk MarepuanoB mporpammbl  «Pa3BuTHe  OZapCHHOCTHD
MOCKOBCKOTO TOpOACKOTO ABOPLA JETCKOro (toHOIIecKoro) TBopyecTBa 3a 2005 roa
| Pen.-coct. A. B. JleonToBuu u A. C.

22. O6yxoB. — M.: Kypnan «MccnenoBarenbckas pabora mkoasHUKOB, 2005.
23. CuactnuBas T. H. K Bonpocy o meTogonoruu HayqHoro TBopuectsa. — M.,2003.

24. TutoB E. B. HccnenoBarenbckuii mpakTukyMm. [loarotoBka ydamuxcst K
pabote Haj 3KoormaeckumMu ipoektamu //T"'opox. — 2002. - ¢.19-45.

25. Twuro E. B. Kak cruenyer odopmisiTh PyKONUCH 3KOJIOTHYECKOTO
npoekta//I"'opoa. — 2002. -Ne3 — ¢.20-21.

26. Topukora B.E., MensuukoBa O.B. OOmee 3emuenenue. I[IpakTtukym:
VYyebnoe nocodue. — CI16.: UznarensctBo «Jlauby, 2019. — 204 c.: wi. — (yueOHUKH
i By30B. CrieriuanbHast TUTepaTypa).

27. Illesemyxu  B.C.  CenbckoXo03sfHCTBEHHAss  OWOTEXHOJOTUS |
OouounxeHepus: Yueonuk. M3a. 4-e 3Hau. nepepad. u aon. — M.: Jlenann, 2015. —
704 c.

28. ®denopenko B.®., Uepnousanos B.U., lN'ompTsanun B.A., ®enopexo U1.B.
MupoBble TEHICHIIMH WHTEUIEKTyaIN3allud CEIbCKOTO XO3SHCTBA: HAayd. aHAJUT.
0630p. — M.: ®I'BHY «Pocundopmarporex», 2018. — 232 c.

29. Sxynos T.P.,®aumzoB T.X. MounekynsipHas OMOTEXHOJIOTHS: y4eOHUK/ -
Canxkr-IletepOypr: Jlans, 2019. — 160.: un. — (YueOuuku mis By30B. CrenuanbHas
JIUTEPATYpa).

JJIS 00Y4aIOIIUXCH:

1. bexkep M.E. Bsenenune B OworexHomorutro - Pura: [lumeas
MIPOMBIILIEHHOCTB, 2006 — 231 c.

2. buorexnonorus: Yue6noe nocodbue mist BY3o0B. B 8 xu. / Ilox pen. H.C.
Eropora, B.Jl. CamyiinoBa - M.: Beicmas mkoma, 1987 - Ku. 1. IlpobGnembr u
NEPCIEKTUBHI - 159 c.

3. buprokoB B. B. OcHOBBI NpOMBINIIEHHONH OMOTEXHOJIOTHH: Yd. MOCoOue
/B.B. buptokos. — M.: Konoc C, 2004. — 294 c.

4. Bopoowe A.A., Kpupomenun [0.C., llupo6okoB B.I1. Meaununckas u 4.
CaHUTapHasi MUKPOOUOJIOTHS: yUeOHUK JUTs CTYACHTOB By30B. — M.: Akagemusi, 2003.

5. EropoBa T. A. OcHoBsl 6noTexHosoruu: Y. nocodue /T.A. Eroposa, C.M.
Knynoga, E.A. )Kuyxuna. — M.: Akagemus, 2003. - 208 c.
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6. 3aBap3un ['. A. Jlekiuu mo mpupoIoBEAUYECKON MHUKpOOHONIOrHH. — M.:
Hayxka, 2003. — 248 c.

7. KysnenoB W. H. Hayunoe wuccrnemoBaHue: METOJIMKA MPOBEICHUS U
obopmienue. — M.:M3narenbcko-Topropas kopropaius «Jlamkos u K», 2004.

8. JleontoBuu A. B., Kamayuxuna O. np., OO0yxoB A. C. TpeHunr
«CaMocCTOsITEbHBIE HCCIIENOBAHUS IIIKOJIBHUKOBY. — M., 2003.

9. Harnsimnast OnoTexHonorus u renerndeckas umxeHepus / P. [lImuar; mep. ¢
HeM. — 2-¢ u3a. — M.: bunowm. Jlabopatopus 3nanmii, 2015. — 324 ¢

10. OO6yuenme pmms Oynymero (mpu mnojaepxkke Microsoft): YuebHoe
nocobue.- 4-e uz M., ucnp. — M.: U3narenscko-Toproseiii JoM «Pycckas pegakuus,
2004.

11. OcuoBsl OuoTexnonoruu: 10-11 kmaccel: yauedHoe mocobue// bubnmoreka
anekTuBHbBIX KypcoB/ E.A.Hukumosa — M.: Benrtana-I'pad, 2009

12. Turo E. B. HUccnenoBarenbckuii npaktukym. [loarotoBka yyammxcs K
pabote Haj sKosoruueckumu npoekramu //T'opoa. — 2002. - ¢.19-25

13. TuroB E. B. Kak cnenyer opopMisiTe pyKONHUCH IKOJIOTHIECKOTO MPOEKTa

//Topon. — 2002. - Ne3 — ¢.20-2 1.

14. Manmupo A.C. Mukpobuonorusa: 10-11 knaccel: yuyeOHOe mocobue st
yyamuxcs obmieooOpazoBarenbHbix yupexaenui / f.C.1lamupo. — M.: Benrana-
I'pad, 2008. — 272 c.- un. (bubnanoreka 3JEKTUBHBIX KYPCOB).

JJIS poaAUTeJiel (3AKOHHBIX NMPeACTABUTEJIeH):

1. Bepnaackuii B. 1. O wnayke. Tom II. Hayunas nearensHocTh. Hayunoe
obOpazosanue. / B. . Bepnanckuii. — M.: PXI'U, 2002. — 137 c.

2. Bepuanckuit B. U. buocdepa u noocepa / B. . Bepnaackuit. — M.:
Avipuc-nipecc, 2013. - 576 c.

3. l'omumera I'. C. Hayka u coBpemenHOoCTh. B ¢0.: VII 1oHOIIIECKHE YTEHUS WM.
B.1. Bepnanckoro. COOpHUK MeToArYECcKMX MaTtepuaios. -M.: 2000.

4, Jlunckuii B.M. Dxonorudeckuii MeHeHKMEHT. OCHOBBI JKOJIOTHYECKOM
KyJIbTypbl. YueOHoe nmocodue. Kunra 1, 2. - EkatepunOypr: OO0 «YpandkolleHTp»,
2001. — 295c.

5. 3asu, P.I'. buonoruss ansg UIKOJIBHUKOB, aOUTYpPHUEHTOB, CTYJIEHTOB U
ciaymateneir By3oB / P. I'. 3asu, B. 3. byrsunosckuii, B. B. JlaBpinoB. — MuHck:
Bbykmactep, 2014. — 256 ¢

.6. Kupunenko, A. A. buomorusa. 9-ii xmacc. IloaroroBka x I'MA-2011:
yaeOHo-MeToauueckoe mocooue / A. A. Kupunenko, C. U. Konecuuxon, E. B.
Haswigenko. — PoctoB u//1.: Jlernon, 2010. — 348 c.

7. Jlepuep I'. Y. buosiorusi: HOBBIM MOJHBIN CHPABOYHMK JJIsSI TIOATOTOBKU K
EI'D/T. . Jlepuep. — M.: ACT: Actpens, 2016. — 412 c.

8. TpaBuukoBa B.B. buonorudeckue >3kckypcuu: YueOHO-METOIUYECKOE
noco6ue. / B.B. TpaBuukosa. — CII0.: [Taputet, 2002. — 256 c.

9. Slceun B. A. Ilcuxonorus otHourenus K npupoxae / B. A. SIcBun. — M.
Cwmpica, 2000. — 456 c.
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