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1. MosicHuTeabHAsI 3aMMCKA

Ha coBpemeHHOM 3Tare OJHA U3 CTPATErMYECKUX IIEJICH B JOMOJHUTEILHOM OOpa3OBaHUU
OpPHEHTHPOBAHA HA Pa3BHTHUE €CTCCTBCHHO-HAYYHOI'O M TEXHUYECKOro HampanieHus. Co3/1aHue ceTu
JETCKUX TeXHoNapKkoB «KBaHTOpHyM» siBIsieTcs peepaabHbIM IPOEKTOM ATEHTCTBA CTPATErHYECKUX
WHUIMATHB, HAIIPaBJIEHHBIX HA pa3BUTHE TBOPYECKUX CIOCOOHOCTEH OO0yd4arommxcs, HX
CaMOCTOSITEIIbHOCTH, WHUIMATUBBI, CTPEMJICHHS K caMoOpeajH3allid W  CaMOOIPeeICHHUIO.
JomomauTenbHas o0ieo0pa3oBatenabHas o01epa3BuBaroias nporpaMma « OCHOBBI OMOTEXHOJIOTHIl»
(manee — [Iporpamma) 6a30BOro YpOBHSI HIMEET €CTECTBEHHO-HAYYHYIO HANPaBIeHHOCTh. [IporpamMmma
HampaBJieHa Ha GOPMHUPOBaHUE Y 00YUaIOIIUXCS MPEACTABICHUH U MPAKTUYECKUX HaBBIKOB B 00JIaCTH
CCTCCTBCHHBIX HAYK, (bOpMI/IpOBaHI/Ie y o6yqa}01u14xc51 HHTCPCCAa K IdHHOMY HAIIPABJICHUIO, a@ TAKIKC HaA
Pa3BUTUC KPCATHUBHOT'O MBIIIJICHUA U CAMOMOTUBAIIUU.

AKTYaJIHOCTb MPOrpaMMBblI
buosnorust 1 OMOTEXHOJOIUsT — aKTHUBHO pa3BUBAIOLIMECS OTPACIU COBPEMEHHOH Hay4yHOMH

MbIcTH. Pa3paboTku B JaHHBIX 00JACTAX MO3BOJSIOT pelaTh MIHUPOKUN KPYT BOIIPOCOB, CBA3AHHBIX C
OXpaHOM 370pOBbsl YEJOBEKa, IMOBBIMIEHUEM S(PPEKTUBHOCTH  CEIbCKOXO3SHUCTBEHHOIO U
MPOMBILIIEHHOTO TPOM3BOJICTBA, 3aLIUTON cpelnbl OOMTaHUS OT 3arpsA3HEHMI, OCBOCHHUEM TIyOHH
OKeaHa U KOCMHUYEeCKOro npoctpanctBa. CoBpeMeHHbIe OMOIOrHYeCKUe 3HAHUS MTO3BOJISIOT CO3/1aBaTh
METOMKH, HAIIPaBJIEHHbIE HA KOHCTPYHPOBAHKE KJIETOK HOBOTO THIIA; HECYIIECTBYIOIIUE B MPUPOAE
COYETaHMS TEHOB; MPOEKTUPOBATh M BHEAPATH B MPOU3BOACTBO pa3iUYHble HHTEpdeEnCh
B3aMMOJCUCTBUSA YENOBEKa M DJIEKTPOHHBIX yCTpoiicTB. Peammsamus Ilporpammbl 1O3BOJISET
aKTyaJIM3UPOBATh 3HAHUS 00YYAIOIIMXCS B JAHHOM HAIPAaBICHUN HAYYHON MBICIU U (OPMHUPOBATH y
HUX IIPEICTABJICHUS U TPAKTUYE€CKHE HABBIKH B 001aCTH OMOTEXHOJIOTUH, IO3TOMY JaHHAas Iporpamma
SIBJISIETCS AKTyaJIbHOM.

IMenaroruyeckas nejiecooOpPa3sHOCTb NPOrpaMMbl
[enarornyeckas meiaecoodpasHocTh [IporpaMMbl 3aKiIr0OUaeTCst B OCOOCHHOCTSX OpraHH3aIiu

00pa3oBaTENBPHOrO  IpoIecca: H3YYEHHE TEOPETHYECKOro MarTepuala IMPOMCXOJUT  depes
NPAaKTHYECKYIO JeSTeIbHOCTh. [IpakTiueckas paboTa sSBISETCS MPeoOIaiaroleid, 4TO CIIOCOOCTBYET
3aKPEIJICHUIO TIOJYYCHHBIX HaBBIKOB.

OTauvuTeIbHBbIE 0CO0EHHOCTH NPOTrPaMMBbI
[Iporpamma wuHTerpupyer B cebe AOCTH)KEHHS COBPEMEHHBIX HalpaBieHUH B 00JACTH

OnoNOruM ¥ OMOTEXHOJIOTHH. 3aHUMasICh N0 JaHHOM IIporpamMMe, 00y4aromuuecs J0KHBl HayYUThCS
IUITAHUPOBATh M PEaM30BBIBATh KOHKPETHBIC MCCIIEOBATENBCKIE U MTPHUKIIAJHBIC 3a1a4H, IIOHUMATh
pOJIb HAyYHBIX HCCIEIOBAaHUN B COBpPEMEHHOM Mupe. Peanm3anus mnporpammsl Ipeanojaraet
UCIIOJIb30BAaHNE HATYpPaIbHON HATJIIHOCTH, TIOCTAHOBKY ONBITOB M YKCIIEPUMEHTOB, HAOIIOICHHS 32
KUBBIMH OpPraHMU3MaMH. YMeEJIOe HCIOJIb30BaHUE JKUBBIX U TepOapHBIX OOBEKTOB B COYECTAHUH C
JPYTUMU CpeicTBaMU 00y4YeHHUsl, OpraHu3alls CaMOCTOATEIbHON pabOThl CIIOCOOCTBYIOT YIyOIEHUIO
Y pacIIMPEeHUI0 OMOJOTHUECKUX 3HaHUH
00y4Jarommxcsl.

Heas nporpaMmmsbl — GOpMUPOBAHUE U PA3BUTHE y 00 yJarONIMXcsi 0a30BBIX KOMIIETCHIIUN B
00acT OMONOTHH U OMOTEXHOJIOTHH.

3agaum:
1. Ooyuaromme:
- pa3BuTHE y 00yYaIOUIMXCS MTO3HABATEILHOTO HHTEpeca K MpeIMeTHON 001acTh OMOI0THS;



- (hopMHpOBaHNUE MTPECTABICHHUH O )KHBOM 00BEKTE IPH paboTe Ha CTHIKE pa3IMYHbIX 3HAHUH,
B J11000i1 00/1aCTH Y€I0BEYECKOM MPAKTUKH;

- (hopMupOBaHKE NPAKTHYECKMX HABBIKOB B 00JIACTH OMOJIOTUH M OMOTEXHOJIOT UM

- OCBOGHHE METOJIOB DJIEMEHTAPHBIX OWOJOTMYECKUX HCCICAOBAHUI, WHTEPIPETANN
HOJIYYSHHBIX PE3YJIbTATOB U IPUMEHEHUS Pe3yIbTaTOB Ha IMPAKTUKE.

PazBuBaroniue:
- pa3BUTHE TCUXO(PHU3UOJOTHMUECKUX KAayecTB Yy OOYYArOMIMXCS: TMaMsiTH, BHUMAHUS,

CIIOCOOHOCTH JIOTHYECKH MBICIUTh, aHAIM3UPOBaTh, KOHIICHTPUPOBAThH BHUMAaHUE HA TJIaBHOM;

-pa3BUTHE HABBIKOB CAaMOIIO3HAHUS U CAMOOIIPE/ICIICHNUS,

-popMHpOBaHNE KOMMYHHKATHBHBIX HABBIKOB U HABBIKOB COTPYIHHYECTBA C B3POCIBIMH U
HABBIKOM pabOTHl B KOMAHJIE;

pa3BUTHE YMEHUW W3jaraTh MbBICIM B YETKOW JIOTHYECKOH IOCJIE0BATCIIbHOCTH,
aQHaJIM3UPOBATh CUTYAIlMI0O M CaMOCTOSITEIBHO HAXOIUTh OTBETHl HA BONPOCHI MYTEM JIOTMUECKHX
paccyKIeHU;

- pa3BHUTHE TBOPYECKOTO U PAllMOHAILHOTO ITOIX0/1a K PEIISHUIO 3a/1a4;

- caMopeanu3amnus B XOJAE€ HCCIENOBATEIbCKOW, AKCIIEPUMEHTAIBHON300PETaTEhCKOM
JEeSITeIbHOCTH ¥ HAYYHO - TEXHUYECKOT'0 TBOPUYECTBA.

BocnurarenbHble:

- BOCITUTaHHE HACTOWYHBOCTH, COOPAHHOCTH, OPTraHU30BAaHHOCTH, aKKYPATHOCTH;

- BOCIIMTAHKE KYJIbTYPbl OOIIEHUS U BEACHUS TUAJIOTa;

- BOCIIUTAHHE HABBIKOB OCCKOH(IMKTHOTO B3aMMOJICUCTBHS C KUBBIM OOBEKTOM B Cpele
00UTaHHA,

- opMHpOBAHUE U PA3BUTHE COIHMAIBLHOM U PO ECCHOHATBHON MOTHBAIIH.

Kareropus o0yuyaomuxcsi 4 CpOKH peaau3anum

IIporpamMa opueHTHpOBaHAa Ha JAONOJHUTENBHOE O0pa3oBaHHE OOYYAIOIIUXCS JABYX
Bo3pactHOi kateropuu 10-11 et (6a30BbIil ypoBeHb) ¢ 00eMOM 4acoB — 72 1 yacToTol BeTpey 1 pas
B HEZIEJIIO 110 2 yaca U Ajs noApocTkoB 12-14 net (yrimyOieHHbIH ypoBeHb) ¢ 00beMoM yacoB — 144 u
4acTOTOM BCTped 2 pa3a B Henemo mo 2 yaca. GopMbl U METOIBl OpraHU3allUU JAEATENbHOCTH
OpPHEHTHPOBAHBI HA HHIMBH/IyaJIbHbIE U BO3PACTHBIE OCOOEHHOCTH 00YyYaIOIIUXCA.

[Iporpamma paccuntana Ha 1 rog oOyueHus.

[IponomKkuTEnbHOCTh YUEOHBIX 3aHATHI yCTaHOBJIEHA C YY4E€TOM BO3PACTHBIX 0COOEHHOCTEH
oOyyaronuxcs, JOIMYCTUMONH HAarpy3Kd B COOTBETCTBUM C CAaHMTApHBIMH HOPMaMM M IpaBHJIaMH,
yrBepkaeHHbIMU CII 2.4.3648-20 «CaHuTapHO-3MHIEMHUOIOTHYECKIE TPEOOBaHUS K OpraHU3alusiIM
BOCIIUTaHUS U 00yUY€HHUs, OT/IbIXa U 037J0pOBJIEHUS JeTell U Monoa&xmu». [Iporpamma BKIItouaeT B cedst
TEOPETUUECKUE U IIPAKTUYECKUE 3aHATHUS.

IInanupyemsbie (0skuIaeMbIe) pe3yabTaThl 0CBOCHHS IPOrPaMMBbI:

ITo utoram obyuenus no I[Iporpamme oOyuarommuecs Moxydar caeayrolue KOMIETeHINH:

JIn4HbIC KOMIIETEHIUH:

- MOTHBAIUS K 00Y4EHHUIO, TOTOBHOCTh M CIIOCOOHOCTh K CAMOPA3BUTHIO 1 CaMO00pa30BaHUIO
Ha OCHOBE MOTHMBAILIMU K O0Y4YEHHUIO U MO3HAHUIO;

- LIEJIOCTHOE MUPOBO33PEHNE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
OO0IIIeCTBEHHOM MPaKTUKH;



- KOMMYHUKATUBHbIE KOMIIETEHTHOCTH B OOMICHUW M COTPYIHUYECTBE CO CBEPCTHUKAMH U

B3pOCJIBIMH B TIpoIiecce 00pa3oBaTeIbHOM qesTeIbHOCTH.
MeTanpeaMeTHbIe KOMIIETEHIIUHU:

- YMCHHE CaMOCTOSTCIILHO IUJIAHHUPOBATh ITyTH JOCTHIXKCHHS I€Je, B TOM YHCIE
aJbTEPHATHBHBIC, OCO3HAHHO BBIOMpaTh HamOoJsiee 3((HEKTUBHBIE CHOCOOBI pelieHUs YYEOHBIX U
MO3HABATENHHBIX 33/1a4;

- YMEHHE COOTHOCHTH CBOHM [EHCTBUS C TJIAHHPYEMBIMH pe3yJbTaTaMH, OCYIIECTBISTh
KOHTPOIIb CBOCH JIEATEIBHOCTH B TIPOIIECCE JOCTHKEHHS pe3yNbTaTa, ONpeNemsTh ClIOCOOb! el CTBUI
B paMKax MpeJIOKEHHBIX YCIOBUI U TpeOOBaHUH, KOPPEKTHPOBATH CBOH JICWCTBUS B COOTBETCTBHH C
MU3MEHSIOLIEN CA CUTyaluen;

- YMCHHE MPAKTHYECCKH MPHUMEHSITH IMOJYYCHHBIC 3HAHHUS B XOjA¢ Y4eOHOM M MPOEKTHOM
JESITeTEHOCTH.

IIpenmeTHBIE KOMIETEHIINN:

- MIOHMMAaHHE POJIM €CTECTBEHHBIX HAYK U HAYYHBIX UCCIIEIOBAaHUI B COBPEMEHHOM MUPE;

- 3HAHHS O PA3IMYHBIX HAPABJICHUSX PA3BUTHSI COBPEMEHHOW OMOJIOTUY U OMOTEXHOJIOTHH, &
TaKXKE CMEXHBIX OTpaciell 3HAHUS;

- TpUMEHEHHE HAYJYHOIr'0 IMOAXO0Ja K PEIICHUIO PAa3IMYHBIX 3a]a4, OBJAJICHUE yYMCHHEM
(bopMyITHPOBATH THUIIOTE3bI, IUIAHUPOBATH U MPOBOJUTHIKCIIEPUMEHTHI, COOTHOCHTH CBOU JICHCTBUS C
TUTAHUPYEMBIMH PE3yJIbTaTaMH,

- OCYUIECTBIISATH KOHTPOJb CBOEH AESATEIFHOCTHU B MIPOLIECCE NOCTHKEHUS Pe3yIbTaTa,

ONpEACNATh CIIOCOOBI M JICHCTBUS B paMKaxX HPEIIOKEHHBIX YCIOBUH W TpeOOBaHUH,
KOPPEKTUPOBATH CBOU JIEMCTBUS B COOTBETCTBUU C U3MEHAIOIIEHCS CUTYaIlUEH;

- OCBOCHHUE TEXHUK MUKPOCKOITHH;

- IONTy4YeHH e MPAKTUIECKUX HABBIKOB Pa0OTHI B COBPEMEHH O

OHMOIOrHYecKOi TabopaTopHH;

- YMEHHUE UHTEPIIPETHPOBATH MOJydECHHBIC PE3YJIbTATHI, IPOBOINUTH

00paboTKy pe3yIbTaTOB U3MEPEHUN C UCIOJIb30BAHUEM TTAKETOB MPHUKJIATHBIX

MIPOTpamMM.

KoMMyHHKATHBHbIE KOMIIETEHINH:

- BBICJIYIIIMBATh ¥ IPUHUMATh BO BHUMaHUE B3TJISIBI IPYTUX JIFOJICH;

- OpraHu30BBIBATh yu4eOHOE COTPYAHHYECTBO U COBMECTHYIO JEATEIbHOCTh C MEAaroroM M
CBEpPCTHUKAaMHU: HAXOJIUTh OOIlee pelieHne U pasperiarb KOH(IUKTHI Ha OCHOBE COIJIACOBaHUS
MO3UIINHI U y4€TAa UHTEPECOB;

- popMyIHpOBaTh, APrYMEHTHPOBATH U OTCTAMBATH CBOE MHEHHUE.

SoftSkills (magmpodgeccHoHaANbHBIE HABBIKH):

KOMMYHHKa0€IbHOCTh, OPraHU30BaHHOCTh, YMEHHE Pab0TaTh B KOMaHJE, MyHKTYaJIbHOCTB,
KPUTHYECKOE MBIIIIICHUE, KPEaTUBHOCTD, THOKOCTb, IPYKEIOOHOCTb, JTHICPCKUE KA4eCTBA.

HardSkills (y3kue npodeccnoHaibHble HABBIKH):

MIOCTAaHOBKA OMBITOB M OJKCIEPHUMEHTOB B 0O0JacTh OHOJIOTMU W OKOJOTHH; CO3JaHUE
OMOJIOTMYECKUX MOJIeJIeH, MAaKETOB; HAaBBIKH pa0OThI HA OMOJIOTMYECKOM J1a00paTOPHOM

000pyIOBaHUY; aHATIM3 ¥ CHHTE3 WH(OPMAIIHH.



1. Conepxxanue yueOHOro nmjiana 6a3oBoro ypoBHsi

BBenenne. 3HakoMcTBO ¢ mporpammoil  «buokBaHTyM». MHCTpyKTa)k TIO TEXHHUKE
0e3omacHOCTH

buonorus — akTHBHO pa3BHBAIOINASACS OTpPACib COBPEMEHHON Haykw. B3rism B Oymyiiee.
3amaym u waH paboTel. MHCTPYKTaX MO TEXHUKE OE30M1aCHOCTH.

Tema 1. buonorus kak Hayka o )KUBOU IIPUPOJE.

CynIHOCTb )KM3HU U CBOMCTBA KMUBOTO. 3a7a4y M NEPCIIEKTUBHBIE HAIIPaBJICHUS COBPEMEHHOM
Oouonoruu. MeToabl HCCleOBaHUS B OHMOJOTMU: HAOIIOJCHHE HEBOOPYKEHHBIM TJIa30M WU C
UCIOJIb30BAaHUEM ONTUYECKUX M WHBIX NMPHUOOPOB, BU3yalM3allis JKUBBIX CTPYKTYp U TPOIIECCOB,
HEIOCTYIHBIX JJI1 IPSIMOro HaOJII01eHNUS.

HaBpiku HaOMIOAECHUS C HCIOJB30BAaHUEM ONTHYECKHX NPUOOpOB: pabora ¢ JIyNoi,
MuKpockonoMm. IIpakTukym ¢ nmpocrelmMMu 0MOJI0rH4eCKMMH MOJIETISIMHU.

Tema 2. Bce npodeccuu BaxkHbI

buonorus: obnactu nmpogeccuoHanbHOR AedrenbHOCTH. ATinac HOBBIX mpodeccuil. Haykw,
U3yyaloliye >KU3Hb HAa OHTOI'€HETHYECKOM (OPraHM3MEHHOM) ypOBHE: MOp(OJIOrvs M aHAaTOMU,
¢dusmnosorus, OMOIOrus pa3BUTHUS, ayTIKOJIOrUs, FeHeTUKa, TurueHa. Hayku, nzydaromnye ®u3Hb Ha
HOMYJIALIMOHHO-BUJIOBOM ypOBHE: IOMYJIIMOHHAs OWOJIOrus, TeHETHKa MOMyJsuil, Teopus
sBomonuu. Haykuy, usydaronye »*u3Hb Ha SKOCHCTEMHOM YPOBHE: 3KOJIOTMs, OMOI€OIeHOJIOrus,
ydeHue o onocdepe, KocMuueckast Ononorusi, reorpadusi.

Tema 3. Kinerounoe crpoenne pacrenui. Jiucr

Knerounoe crpoenue pacrenuit. Jluct. Jlucropacnonoxenue. DNUAEpMHUC JIMCTA. Y CTbULIA U
UX 3HaY€HME B KU3HU pacTeHus. YeueBnuku. TpaHcnupauus u ryrranus.

CrpoeHue pacTuUTeNbHON KIETKU (MHKpOIpernapaThl pacTUTENbHBIX KJIETOK, KOXKHIA JIyKa,
BbIpallleHHas KyJbTypa IIJIECHEBOrO I'puba MEHUUWIA WIM MYKOpa, IJIOAbl PAOUHBI, KIyOEHb
kaprodens). HabmoneHne 3a yCTBUYHBIMU JABHKEHHUSIMU MO MHUKpPOCKONoM. McmapeHue BOABI
JUCTBSIMH.

Tema 4. Pacturesabnbie Tkanu. Credennb

PactutensHbie TkaHU, cTpoeHre U QyHKIHUH. [IOKpOBHBIE U MEXaHUYECKHE TKAHH PACTEHUH.
[TpoBoasmue Tkanu pactenuid. Ctedenb. Tumnel credei. Habmonenne 3a nepeIBHKEHUEM BOJIBI 11 0
CTe0JIIO.

Tema 5. PacTurenbHble nMrMeHThl. PoToCHHTE3

Pactutensnbpie nurMenTsl. Xnopodumt. Kapotunonasl. AnTtonmansl. KiieTounble CTpyKTYypHl,
cBsizaHHbIE ¢ (poTocuHTE30M. DOTOCHHTE3 M €T0 MPHPO/IA.

OOpa3oBaHusl OpraHMYECKOro BellecTBa (KpaxmMaia) B JIUCTbSIX Ha CBeTy. BiumsHue Ha
¢dorocunTe3 ycnoBuii cpensl. [lonyuenue xnopoduiia. Iloryuyenne aHTouaHoB.

Tema 6. Kopenn

Kopenb. OcoOeHHOCTH CTPOEHHUSI B CBSA3H C BBIMOIHAEMON (QyHKIHEN. THUIIBI KOPHEBBIX CHCTEM.
Poct kopns. IlomHatme Boasl B pacTeHHH o cocynaM. Dororponusm. ['eorponusm. BiusHue
Pa3NINYHBIX KOHLIEHTPALIUH FeTepOayKCHHA HA POCT KOPHEM.

Tema 7. IIBeTok. Cemn

IIBetok. Ctpoenue nperka. OnbuieHue. Bunsl onbuienus. [IpucrnocobiieHuss K ONBUICHUIO.
[Tebia. Cems, ero crpoenue u ¢pynkiun. Knaccuduxanus cemsn. @urtoropMmonsl. ddupHbie Macia.
AJKanoumsl.

Beinenenue 3(hpupHbIX Maces IUTPYCOBBIX.

Tema 8. Mukpoouoaorust

[Ipenmer u 3amaun mMukpoOuonoruu. MukpoopranuzMel. CucremaTHka ¥ HOMEHKJATypa
MHUKPOOPTraHU3MOB. OcHoBHBIE pa3zzensl MUKpPOOHOJIOTUHU: obras, TEXHUYECKas,
CeNbCKOXO03si CTBEHHAs, BETEPUHAPHAsl, MEIUIIMHCKAsl, CAHUTApHAst. METObI U 11EJIM MUKPOOU OJIOTHH.

Texnuka Oe3omacHOCTH TpH paboTe B OHMOJIOTMYECKOW JTa0OpaTOpUU IO HAMPABICHUIO
«Muxkpobuonorusy. UreHne MUKponpenapaToB. M3roroBieHne MpOCTEHITNX MUKPOIIPENapaToB.
Tema 9. [InTaTenbHble cpeAbl H METO/IbI BblIeJI€HUSI YUCTBIX KYJIbTYP
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[MutatensHble cpenpl. Knaccupukanus MUKpOOHMOIOTMYECKUX MUTATENbHBIX CPEI: CpEIbl
OINPEJEICHHOI 0 U HEOIIPEIEIICHHOIO COCTaBa; HaTyPAJIbHbIE, ITOJYCUHTETHYECKHE U CHHTETHYECKHE;
OCHOBHBIE, JUAarHOCTUYECKHE, DJEKTUBHBIC, IUIOTHBIC, ITOJNYKHIKHE, JKUAKUE, CyXUE€, ChIIy4ue.
TpebGoBanus, npeabsBisieMbie K cpenaM. [IpurorosieHue cpea. MeTo bl OCEBOB.

Mertonbl pukcanuu u okpammBaHusi. CoctaB muTaTenbHOW cMmecH. [lomydeHne 3IeKTHBHBIX
KynbTyp (ceHHas nanouyka Bacillussubtilis).

Tema 10. OcHOBBI CAHUTAPHO- HAKTEPHOJIOTHYECKOI0 AHAIHN3A

IlonsiTue o0 caHUTapHO-NIOKA3aTENbHBIX MHUKpoopraHmsMmax. KocBeHHBIE mOKazaTenu
3arps3HeHus. [IpuHIHUIBI CAHUTAPHO-MUKPOOMOJIOTMYECKUX UCCIIEIOBAaHUH.

Tema 11. MukpodJiopa Bo3ayxa

Mukpodaopa armocdepHoro Bo3ayxa. Mukpodiopa Bo3ayxa 3aKpbITBIX TTOMELICHHH.
HccnenoBanue Bo3ayxa. DTamnbl CAaHUTAPHO-MUKPOOMOJIOTMYECKOTO HCCIEAOBaHUs BO3AyXa: OTOOD
npo0; 00paboTKa, TPAHCTIOPTUPOBKA, XpaHEHHE MPOO, MOJYICHUE KOHIIEHTPaTa MUKPOOPTaHU3MOB;
0aKTEepUOJIOTUYECKUI TOCEB, KYJIbTHBUPOBAHHWE MHKPOOPTaHU3MOB; HJICHTH(HKAINS BBIACICHHOMI
KyJbTypbl  (OIpeleleHHe NAaTOreHHBIX U CAaHUTAPHO-TIOKA3aTENbHBIX  MMKPOOPraHHU3MOB,
OMUY).KonuuecTBeHHBIN aHaIM3 MUKPOOPraHU3MOB BO3/1yXa.

Tema 12. Muxkpogaopa Boabl. CaHUTapHO-MUKPOOHOJIOTUYECKOE MCCIEI0BaHUE MHUIIEBBIX
npoaykToB. Cnenuduueckas u Hecnenuduueckass MUKpoQiopa MUILEBLIX MPOAYKTOB. MccnenoBanne
NUILEBBIX MNPOAYKTOB. CaHUTapHO- MHUKPOOHMOJIOTMYECKOE HCCIENOBAaHME MOJIOKA M MOJOYHBIX
IIPOYKTOB

[TonyueHnue yuCTBIX KyJabTyp OakTepuil. Mukpogaopa nuuieBsix npoaykToB. OnpesnerneHue
cren (puuecKoil MUKpOdIOPbI KUCIOMOJIOUHBIX TPOAYKTOB.

Tema 13. MukpodgJiopa nouBbl

CaHUTapHO-MUKPOOHOJIOTMUECKOE HCCIeOBaHUE IO0YBBI. llaToreHHsle sl yesloBeka
MUKpOOpraHu3Msl IouBbl. MccnenoBanue mouBbl. CaHUTapHO-IIOKA3aTEIbHbIE MHKPOOPTaHU3MBI
noussl. Onpenenenne OMUY noussl.

Boienenue n KOMM4YeCTBEHHBIN Y4€T MUKPOOPTraHU3MOB ITOYBBI MeTO10M npsimoro cuera C.H.
Bunorpanckoro.

Tema 14. MukpodJiopa yejioBeka

Mukpodnopa opranuzma uenoBeka. DyHKIIMHM HOPMaIbHOW MUKpodIopsl. Mukpodiaopa
Ko)kd. OCHOBHBIE IIPEICTaBUTENN MUKPO(DIOPHEI KOXKHU. MUKpO(dIopa BEpXHUX JbIXaTEIbHbBIX MYyTEHl.
KauecTBeHHBII M KOJIMYECTBEHHBII  COCTaB  MHUKPOOPIaHU3MOB  Pa3jiM4YHBIX  OTAEJOB
MUIIEBAPUTEIBLHOrO TpakTa. Jnucoakreprno3. @yHKINN HOpMaIbHON MUKPO(IOPHl KUIIEYHHKA.

Anamu3 MHUKpO(IOpHEl CIU3UCTOW OOOJOYKM MOJIOCTH pTa M 3yOHOro HajeTa, KOXHBIX
IIOKPOBOB.

Tema 15. Tkanu, opranbl, CHCTeMbl OPraHOB

Tumns! TKaHell MHOT OKJIETOUHBIX KUBOTHBIX: IOKPOBHbIE (SIUTEIHATIbHbBIE), COEAUHUTENbHBIE,
MBIIIEYHbIE U HepBHAas TKaHU. OpraHel U CHUCTEMBI OPraHOB OpPraHM3Ma: OIOPHO-IABUIaTEIbHAs,
JpIXaTellbHas, MUIEBAPUTEIIbHAS, KPOBEHOCHAs, BBIICIUTEINIbHAS, T10JI0BAst, HEPBHASI CUCTEMBI.

OC00OEHHOCTH CTPOEHHUS U OCHOBHBIE IPEICTABUTENN PAKOOOPA3HbIX; CTPOCHHUE HACEKOMBIX Ha
npumMepe TapakaHa. CtpoeHue KocTHo# pbiObl. CTpoeHue Kpbichl. OCOOEHHOCTH CTPOEHHSI MO3TOBOT' O
1 JIALIEBOrO OTAENOB uepena. M3ydeHne BHEIHEro Buja OTAEIbHBIX KOCTEH.

Tembl 16. IIpoueccsl :Kku3HeAeATEIHLHOCTH OPraHN3MOB

XusHenesaTenpbHOCTH —  3TO  OCHOBAa  CyLIECTBOBaHMA  opraHu3moB.  IIpoueccel
KU3HeAesTeapHOCTU. [luTanue, ABMXKEHHE, PAa3MHOXKEHME, POCT, PAa3BUTUE, HACIEICTBEHHOCTb,
U3MEHYUBOCTh. OOMEH BEIIECTB.

Omnpenenenne CUIbl MBIILIEYHOTO COKpalieHus (anHaMmomeTpusi). Cucrema KpoBOOOpaIEHHUS.
®OyHKIMOHAIBHBIE TPOOBI. Onpesesnenne KPOBEHAMOIHEHUS KauJUIIPOB HOI'TEBOTr 0 j1oxka. Pediexcel
MO3KeuKa, IPOJO0JITroBaTOr0 M CpeAHEro Mo3ra. BeisiBiaenue Beayuiero tuna namstu. OneHka oobema
KpaTKOBPEMEHHOW MaMSTH.

Tema 17. Peryasiuusi npoueccoB KU3HeAESITeIbHOCTH

I'omeocras. Opranusm kak nenoctHas cucrema. CBoMCTBa OpraHu3Ma Kak €IMHOIO LIENOro.



CucrteMHbIe TPUHIUTIBI PETYISIIUN (PU3U0IOrHIecKuX QYyHKIIMNA. AanTanusi opraHu3Ma K yCIOBUSIM
cpenbl. Perynsius npoueccoB XKU3HEAESITENIbHOCTH Y )KUBOTHBIX U UEJIOBEKA.

BnusHue oxpyxaromieil cpefsl Ha pabOTy OpraHOB M CHCTEM OpraHoB uenoBeka. OleHka
MOJTOTOBJIGHHOCTH OpPraHu3Ma K 3aHATHAM (U3HUECKOW KyJIbTYpOH. Peakius cepaeuHo -CoCyAuCcTon
CHUCTEeMBbI Ha (DU3MYECKYI0 HArpy3ky. Bo3xaeiicTBue mryma Ha ocTpoTy ciiyxa. OIEHKa CYTOYHBIX
M3MEHEHUH HEKOTOPHIX (PU3MOJIOrMYeCKUX MOKa3aTesel (TeMiepaTypa, 4acToTa myJibca).

Karanutndeckass akTHBHOCTh ()EPMEHTOB B )KHBBIX TKaHsX. JleficTBie (hepMEHTOB CIIFOHBI Ha
Kpaxmall.

Tema 18. ’Ku3zHeHHbIe HUKJIbI OPraHU3MOB

JKu3HeHHbIe UKIIBI OpraHu3MoB. Pa3MHOKEHHE KaK XapaKTEpHBIA MPHU3HAK KUBOT0. DOpMbI
pa3MHOXKEHUs1 opraHu3MoB. CpaBHUTENbHAS XapaKTEPUCTHKA OECITOIOro U MOJOBOTO Pa3MHOMKEHUS.
N3ydenne ctaauii pa3BUTHS )KUBOTHBIX U ONPEICICHIE UX BO3PaCTa.

Tema 19. Bausinue oxkpy:karouieii cpeabl Ha padloTy OPraHoB U CHCTEM OPraHOB YeJI0BeKa

@dakTophl, KOTOPHIE BIUSIOT HAa OpraHu3M denoBeka. [Ipupomabie daktopsl. CornuanbHbie
(dakxTopsbI.

Tema 20. ®aKkTOpPbI KOCMHYECKOT0 MPOCTPAHCTBA

@akTopbl KOCMMYECKOTO IPOCTPAHCTBA U MX BJIMSHHUE HA OPraHU3Mbl JKUBBIX CYILIECTB,
JKU3HENIEATEIIbHOCTh BCEX JKMBBIX CUCTEM B YCIOBHSX KOCMOCA WIIM JIETATEIIbHBIX alapaToB.

Tema 21. PazBuTue ku3nu Ha 3eMiie IPH y4acTHH KOCMOCA

Pa3ButHe XM3HM HaA Haled IMUIAHETE MPU YYaCTHU KOCMOCA, IBOJIONUS >KHBBIX CUCTEM H
BEPOSITHOCTD CYIIECTBOBAHUS OMOMACCHI BHE MPE/IECIIOB HAIIECH TUTAHETHI.

Bo3MoXHOCTH TIOCTpOECHHSI 3aMKHYTBIX CHCTEM M CO3JIaHHUSI B HUX HACTOSIIMUX >KU3HEHHBIX
YCJIOBH JIJIs1 KOM(OPTHOTO PAa3BUTHS U POCTa OPraHU3MOB B KOCMHUYECKOM ITPOCTPAHCTRBE.

Tema 22. Mexanu3Mm, BHbI, JOPMBI U CHCTEMbI MOBEIeHUA KUBOTHBIX

MexanusMm, BUJbI, GOPMBI U CUCTEMBI MOBEACHUS. BpokIeHHOE MOBEACHHE U WHCTHHKTHI —
OCHOBA XHM3HU XUBOTHBIX. Takcucel. MHCcTUHKT. Pednekc. OOyuyenue. 3anedarnenne.Ono3HaBaHue
HOBOTr0 00BeKTa. TecT pacno3HaBanus 00bekToB. Habmonenne 3a nepeaBruKeHNeM KUBOTHBIX.

Tema 23. YcaoBHbII pediekc

YcnoBuseiii pednexc. MHCTpyMeHTaNbHBIN yCnoBHBIA pediekc. Meron mpod u ommoOoK.
[Tonpaxkanue. NHcaitT. MbllieHue.

OOyuenue B kpectooOpazHoMm nabupunte. Bomubiii Tect Moppuca. JlatentHOe oOydeHue.
OO6yuenne «BpiOopa nmo oOpasiy». TecT pacrio3HaBaHUsI 00bEKTOB. TeCcT HAa MOTOPHOCTb U MOTOPHO-
JIBUTaTEJIbHBIE PEAKIIUH.

Tema 24. ®opMupoBaHue MOBeAEHHUS KUBOTHBIX

OcHoBHBIE cocTaBistomue rmnoseneHus. lloBeneHueckuid akT. CrOXKHBIE WHTErpaluu
noBeaeHuss. OOmme Ouonornueckre (OpMbI MOBENCHUSA: THUIIEBas, OOOPOHUTEIbHAS, MOJIOBAs,
POIUTENHCKAS; TOBEICHHE TTOTOMCTBA MO OTHOIICHHUIO K POJIUTEIISIM.

BrisiBrieHre moBeAeHYECKUX pPeaKINil )KUBOTHBIX HAa ()aKTOPBI BHEITHEH CpeJibl.

Tema 25. U3yuenue opranu3ma Ha npumepe Ahatina

Habmoienme, moBeeHYECKHI OMBIT U SKCIIEPUMEHT, U3MepeHHs (TIPSIMbIe, OITOCPEIOBAHHbBIE
M KOCBEHHBIC), CTAaTUCTUYECKas o00paboTKa, (U3HOIOTMYECKHE OMNBITHI W  AKCIICPUMEHTHI,
TOKCHKOJIOrn4eckue uccienopanusd. CTpykTypa Teppapuyma.

[TonGop MHCTPYMEHTOB U PACXOJHUKOB. 3ayCK TeppapruyMa.

Tema 26. U3yyeHue opraHusMa Ha mpuMepe TpajgecKaHuuu. 3arpy3ka ¢uopapuyma.
I'mapononunka

OcHoBHbie npencraButenu ¢iopsl. Knaccudukanusa. HaOmomenue. 3apucoBka OOBEKTOB.
[Ipe3enTanus BapuaHTOB (QIIOPApUYMOB M WX 3HAUCHUS B HMHTEPbEpPE, B KA4YECTBE MOIAPKOB U
MHUKPOJIA00paTOPHIA.

3HAKOMCTBO C HHCTPYMEHTapHEM U OOIIMMHU MPUHIIUIIAMU pa0oThl. Co3/1aHNe KOMITO3UIIHH.

Tema 27. BuoMOHUTOPUHT

buonornyecknii ananu3 BomoeMoB. buonormueckas wHAUMKaMg BojgoeMoB. OmnpenerneHue
KOHIIEHTPAIH BEIIECTB B BOJIC.



Omnpenenenue copepxkaHUs B BOJE Kejle3a C MCIOJIb30BaHUEM Ipubopa QoTomerpa.
OrnpenenieHre 3arpsi3HEHHOCTH BOJIBI IO CO/EPKAHUIO B HEM a30TOCOJEpkKALIMX BELIECTB (AMMHAK,
HUTPHUTHI, HUTPATHI) € UCNOJIb30BaHHeM GoTOMeTpA.

Tema 28. JIaGopaTopHblii XUMHYECKUI aHAJIN3

XuMusi B THIIEBOM  MPOMBINUIEHHOCTH.  OnpeneneHue  BOJOPOJHOTO  MOKa3aTes.
OpranonenTudeckoe ucciaenopanue Bkyca. Onpenesnenne antonnanos. OnpeneneHne KapoTHHOHIOB.

OmnpeneneHne KauyeCTBEHHOIO COCTaBa IIOKosana. OpraHoienTuyeckas OIEHKa IIOKOoJaja.
OrnpenenieHre NpUCYTCTBUSI IOCTOPOHHUX NMPUMECEN B IIOKOJIA/IE.

Tema 29. IlogBeaenue UTOroB
Pa60Ta C UTOTOBBIM HUCCIICAOBATCIIBCKUM HpOCKTOM " €ro 3amumra.

Coneprxkanue y4e0HOIr 0 IJIaHA yrjiy0JIeHHOI 0 YPOBHS

Beegenne. 3HakoMmcTBO ¢ mporpammoin  «buokBaHTym». WHCTpyKTaxx 1O TEXHHUKE
0e30macHOCTH

buonorust — akTUBHO pa3BUBaOILAsics OTpacib COBPEMEHHOW Hayku. Barmsa B Oynyiee.
3anauu U 1w1aH padoTbl. MHCTpyKTax 10 TEXHUKE OE3011aCHOCTH.

Pa3nen 1. Buosoruyeckue Hayku u npogeccuu
Tema 1.1. buoJsioruyeckue HayKu

buonorusa kak Hayka o xuBod npupozae. CyIIHOCTb KU3HU M CBOMCTBA JKHMBOIO. 3aJa4yu H
NEePCHEKTUBHbIC HAMpaBICHUs] COBPEMEHHOM Ouojoruu. MeTonbl HUCCIENOBaHUS B OMOJIOTHM:
HaAOJII0/ICHNE HEBOOPYKEHHBIM IJ1a30M MJIM C KCIOIb30BAHMEM ONTUYECKUX M HMHBIX NPHOOPOB,
BU3YyaJM3alHsl )KUBBIX CTPYKTYP U IIPOLIECCOB, HEAOCTYIHBIX JUJIsl IPSIMOT0 HAOIIOICHUS.

HaBbiku HaOioJeHUs € UCHOJIB30BAaHUWEM ONTHYECKUX MpubopoB: pabora ¢ Jymnoii,
MuKpockonoMm. IIpakTukym ¢ nmpocreimmumu 6M0JI0rH4eCKMMHI MOJIEIISIMHU.

Tema 1.2. Bce npodeccun BakHbI

buonorus: obnactu mpodeccuoHanbHONW eATeNbHOCTH. ATiac HOBBIX mpodeccuil. Hayku,
U3y4yaloliye >KU3Hb Ha OHTOI'CHETHYECKOM (OpPraHM3MEHHOM) ypOBHE: MOP(OIOrus M aHATOMHS,
¢dusmnosorus, OMONOrus pa3BUTH, ayTIKOJIOTHUS, TeHeTHKa, rurueHa. Hayku, uzydaronme >Xu3Hb Ha
HOMYJIALIMOHHO-BUJIOBOM ypOBHE: IMOMYJSALMOHHAs OMOJOTHs, TEHETUKAa MOMYJSIIUM, Teopus
sBomronuu. Hayku, m3ydaronme *H3Hb Ha HKOCHCTEMHOM YPOBHE: 3KOJOTHS, OMOTeOleHOJOrH s,
ydeHue o onocdepe, kocMuueckast Ononorus, reorpadusi.

Paznen 2. CoBpemeHnHasi 0oTaHMKa

Tema 2.1. KiierouHoe cTpoenue pactenuii. Jluer

Knerounoe crpoenue pacrenuit. Jluct. Jlucropacnonoxenue. SnuaepmMuc Jucta. Y cTbULa U
WX 3Ha4YCeHHE B )KU3HU pacTeHus. YeueBnuku. Tpancnupanus u ryTTamus.

CrpoeHue pacTuUTeNbHON KIETKH (MHUKpOIpernapaThl pacTUTENbHBIX KJIETOK, KOXKHIA JIyKa,
BBIpAllleHHAs KyJbTypa IIJIECHEBOrO0 I'puba MEeHUIWIIA WM MYKOpa, IJIOAbI PSOWHBI, KIyOeHb
kaprodens). Habmonenne 3a yCTbUYHBIMU JIBIKEHUSIMH IO MHUKpOCKONoM. McmapeHue BOJbI
JUCTBSIMH.

Tema 2.2. PacTturesbnbie Tkanu. Ctedesb

Pactutenbuble TkaHu, ctpoeHue U GyHkuu. [IokpoBHBIE 1 MEXaHUYECKHE TKaHU PAacTEHUI.
[TpoBoasimue Tkanu pacrenuid. Crebens. Tumnel credmneit. Habmronenne 3a nepeaBu>keHueM BOABI 0
cTe0JIIO.

Tema 2.3. PacTurtesibHble NUrMeHTbI. DOTOCHHTE3

Pactutensubie murMeHThl. Xnopodumr. Kapotunonasl. AHTormansl. KiieTouHble CTPYyKTYpHI,
cBsi3aHHBIE ¢ poTocuHTE30M. DOTOCHHTE3 M €T0 MPHPO/IA.

OOpazoBaHusi OpPraHMYECKOrO BelIecTBa (KpaxMaia) B IJUCThSIX Ha CBETy. BimsHue Ha
dorocunTes ycnoBuii cpensl. [lomyuenue ximopoduiia. [lomydyenne aHTOIUAHOB.

Tema 2.4. Kopenn



Kopenb. OcoOeHHOCTH CTPOEHHUSI B CBSI3U € BHIIOJIHAEMON (QyHKIMEH. THUITBI KOPHEBBIX CHCTEM.
Poct kopnsa. IlomHaTHe BOAbl B pacreHnH no cocyaam. Potorponusm. ['eorponmusm. BimsHue
pa3IMYHBIX KOHLEHTPALMI reTepoayKCrHa Ha pOCT KOPHEH.

Tema 2.5. IIBeTok. Cemst

[Berok. Ctpoenne nserka. OnbuieHue. Buapl onbuienus. [IpucnocobieHuss K ONbIICHUIO.
[Tebia. Cems, ero crpoenue u Gpynkuuu. Knaccugukanus cemsH. @UTOropMoHbl. DPUpHbIE Maca.
AKaIouIbl.

Brigenenue 2(hupHBIX Maces HUTPYCOBBIX.

Paznen 3. Mukpokocm

Tema 3.1. Mukpoouosorus

[Ipenmer u 3amaun MukpoOuonoruu. MukpoopranuzMel. CucremMaTHKa ¥ HOMEHKJIATypa
MHUKpPOOPTraHU3MOB. OcHoBHBIE pazzensl MUKPOOHOJIOTUHU: o01as, TEXHUYECKas,
CENIbCKOXO03sIMICTBEHHAs], BETEpUHAPHAs, MEAUIIMHCKasl, caHUTapHas. MeTO/bI U 1eJIM MUKPOOH OJIOTHH.

Texnuka Oe3omacHOCTH NpU paboTe B OHONOrMYEcKOi JabopaTOpUM IO HAMpPABICHUIO
«Muxkpobuonorus». Utenue MukponpenaparoB. M3rorosienne npocTelmx MUKpOIIpenapaToB.

Tema 3.2. [InTareibHbIE CPpe/ibl H METO/IbI BbI/1eJIEHUS YHCTHIX KYJIbTYP

[MutatensHbie cpenpl. Kiaccupukanus MHUKPOOMOIOTHYECKHX MHUTATEIbHBIX CPEI: Cpeabl
OIPEIEIIEHHOI'0 U HEOIPEIEIEHHOI'0 COCTaBa; HaTypaJIbHbIE, ITOJTYCUHTETUUECKHE U CUHTETUY €CKUE;
OCHOBHBIE, IUArHOCTUYECKUE, 3JICKTHBHBIC, IUIOTHBIEC, IOJNYKUIKHE, JKUIKHE, CyXHe, ChIIy4He.
TpeboBanus, npeabsBisieMble K cpenam. [Ipurorosienue cpea. Meroabl IOCEBOB.

MeTtoas! gukcanuu u okpammBaHusi. CocraB nmuTatenbHol cMecu. [lonydeHue 3IeKTUBHBIX
KyJIbTyp (ceHHas nanouka Bacillussubtilis).

Tema 3.3. OCHOBBI CAHUTAPHO- 0AKTEPHOJIOTHYECKOT0 AaHATU3A

[lonsiTve O CcaHUTApHO-NOKA3aTENbHBIX MHUKpoopranusmax. KocBeHHblE moKazarenu
3arps3HeHus. [IpuHIUIBI cCAaHUTapHO-MUKPOOHOJIOTMYECKUX UCCIIEI0BAaHUM.

Tema 3.4. Mukpodiopa Bo3ayxa

Muxkpodnopa armochepHoro Bo3ayxa. Mukpoduopa Bo3ayXa 3aKpbITBIX MOMELIECHHH.
HccnenoBanue Bo3ayxa. JTambl CAaHUTAPHO-MUKPOOMOJIOTHYECKOI0 HCCIEIOBAHUS BO3JyXa: OTOOp
npo0; 00paboTKa, TPAaHCIIOPTUPOBKA, XpaHEHUE MPOO, MOTydyeHHe KOHIIEHTpaTa MUKPOOPTaHU3MOB;
0aKTEepUOJIOTHYECKUI MOCEB, KyJIbTUBUPOBAHHE MHKPOOPraHU3MOB; MJICHTHU(UKAIIUSA BbIJIEICHHON
KyJIbTypbl  (ONpefeNeHue TMaTOreHHbIX UM CAHMTAapHO-TOKa3aTeIbHbIX  MHKPOOPraHHU3MOB,
OMUY).KonndecTBeHHBIN aHAIN3 MUKPOOPTaHU3MOB BO3/IyXa.

Tema 3.5. MuxpodJiopa Boabl. CaHUTapHO-MHUKPOOHOJIOTHYECKOE MCCIICIOBAHNE TTUIIEBBIX
npoaykToB. Cnenuduyeckas u Hecnenuduyeckass MUKpoQIopa MUIIEBHIX MPOAYKTOB. MccnenoBanne
MUIIEBbIX NPOAYKTOB. CaHUTapHO- MHUKPOOMOJIOTMYECKOE HCCIIEJOBAHME MOJIOKA M MOJIOYHBIX
IIPOIYKTOB

[Tonyuenue 4uCTBHIX KyJbTYp OakTepuil. Mukpodiaopa mumieBsix NpoaykToB. Ompenenenue
crienu puueckoil MUKpO(dIOpbl KUCIOMOJIOYHBIX TPOTYKTOB.

Tema 3.6. Mukpodiopa nouBbl

CaHnTapHO-MUKPOOMOJIOIrMYECKOE HCCIeloBaHUe MouBbl. [laToreHHsle s uenoBeka
MHUKpOOpraHusmsl 1ouBbl. MccnenoBanue mnouBbl. CaHUTAPHO-IIOKA3ATEIbHBIE MHUKPOOPraHU3MBI
nouBbl. Onpenenenne OMY noyBsl.

Brinenenye u KOIM4eCTBEHHBIN y4€T MUKPOOPTraHU3MOB IOYBBI METO0M IpsaMoro cuera C.H.
Bunorpanckoro.

Tema 3.7. Mukpodiopa yenoBeka

Mukpodnopa opranuzma dyenoBeka. DyHKIMM HOpMaiIbHOW MHUKpodopsl. Mukpodiopa
Kokd. OCHOBHBIE TIPEACTaBUTENN MUKPOMIOPHI KOXKH. MUKpO(hIOpa BEPXHUX IbIXaTEIbHBIX MyTEH.
KadyecTBEHHBII M KOJMYECTBEHHBIM  COCTaB  MMKPOOPraHM3MOB  PAa3JIMYHBIX  OTHEJIOB
MUIIEBAPUTENHHOTO TpakTa. Jucdakrepro3. OyHKIIMKN HOPMATBHOM MUKPOQIOPHI KUIIIEYHUKA.

Ananmu3 MHUKpO(IOpPHl CIU3UCTOM OOONOYKM TMOJOCTH pTa W 3YOHOrO HAalleTa, KOXKHBIX
ITOKPOBOB.



Paznen 4. Anaromusi, Mmopdosiorus 1 (pU3H0JIOTHS YeJI0BEeKa U JKMBOTHBIX

Tema 4.1. Tkanu, Opra’bl, CHCTEMbI OPraHOB

Tunel TKaHell MHOIOKJIETOUHBIX KHUBOTHBIX: IOKPOBHBIE (AMUTENHANIbHbIE), COEITUHUTEbHBIE,
MBIIIIEYHbIE U HepBHAas TKaHW. OpraHbl M CHUCTEMbl OpPraHOB OpraHH3Ma: ONOPHO-ABUIaTeIbHas,
JpIXaTeNibHas, MUILEeBApUTENIbHAs, KPOBEHOCHAs, BbIIEIUTENbHAS, [10JI0Bast, HEPBHAS CHCTEMBI.

OCOOEHHOCTH CTPOCHHUS 1 OCHOBHBIE TPEICTABUTENN PAKOOOPA3HBIX; CTPOCHHUE HACEKOMBIX Ha
npumepe tapakana. CTpoeHue KoctHoi poriObl. CTpoeHue Kpbichbl. OCOOEHHOCTH CTPOEHUSI MO3TOBOTO
U JIULIEBOTO OTAENO0B uepena. M3yueHre BHEIIHEro BUa OTAEIbHBIX KOCTEH.

Temsl 4.2. IIpouecchl :ku3HeAeATETbHOCTH OPraHN3MOB

KusnenesarenbHOCTP —  3TO  OCHOBAa  CYIIECTBOBAaHMS  opraHu3mMoB. [Ipomeccel
Ku3HenearenbHocTH. [luTaHue. IBMKEHHE, pPa3MHOXKEHHE, pPOCT, Pa3BUTHE, HACIIEICTBEHHOCTH,
U3MEHYUBOCTh. OOMEH BEIIECTB.

Omnpexnenenre CHIIBI MBIIIEYHOTO COKpamieHus (auHaMmomeTpusi). CrucreMa KpoBooOpaIieHus!.
@yHKIMOHAIBHBIE TPOOBI. ONpeeneHne KPOBEHAIIOIHEHUS KallUJUIIPOB HOI'TEBOT O JloXka. Pediexcel
MO3KeuKa, MPOJO0JIroBaTOr0 M CpeAHero Mo3ra. BeisiBiaeHue Beayuiero tumna namsatu. OneHka oobema
KpaTKOBPEMEHHOMN NaMATH.

Tema 4.3. Peryasinusi npoueccoB KU3HeAesATeTbHOCTH

I'omeocras. Opranusm kak 1enocrtHas cucreMa. CBolicTBa opraHu3Ma Kak €IMHOIO I€JI0ro.
CucremMHbIe PUHLIMIIBI PETYIAUUN (U3HOTOrHUEeCKUX QyHKIMN. AfanTanus opraHu3Ma K yCJIOBHSIM
cpensl. Perymsiuus nporeccoB KU3HENEATEIbHOCTH Y )KUBOTHBIX U YEJIOBEKaA.

BnusHue oxpyxaromie cpeisl Ha pabOTy OpPraHoB W CHUCTEM OpraHoB uenoBeka. OneHka
MOJTOTOBIIEHHOCTH OPraHu3Ma K 3aHATUSAM (U3NYECKON KyIbTypoil. Peakius cepiedHo -cocyiucToi
cuCcTeMbl Ha (U3MYECKYI0 HArpy3ky. BoszneiicTBue mryma Ha OCTpoTy ciyxa. OmeHKa CyTOYHBIX
M3MEHEHUH HEeKOTOPBIX (PU3HOTIOrHUECKHX IMOKa3aTeNel (TeMmneparypa, 4acToTa MmyJibca).

Karanutuyeckas akTHUBHOCTb ()EPMEHTOB B KMBBIX TKaHsX. JleficTBHe (hepMEHTOB CIIIOHBI Ha
Kpaxmall.

Tema 4.4. ’Ku3HeHHbIe HUKJIbI OPraHU3MOB

JKu3HeHHbIE HUKIBI OPraHu3MOB. Pa3MHOKEHHE KaK XapaKTEPHBIN MPU3HAK KUBOro. Popmbl
pa3MHOXeHUsI opraHn3MoB. CpaBHUTENbHAS XapaKTePUCTHKA 0ECIOJIOro U MOJIOBOT0 pa3MHOKEHUS.
N3ydenne ctaauil pa3BUTHS KUBOTHBIX U OIPEIEICHUE UX BO3pACTa.

Tema 4.5. Biausinue okpy:xaouieii cpeibl Ha padoTy OPraHoOB U CHCTEM OPraHOB YeJl0BeKa

@DaxTophl, KOTOPHIE BIUSIOT Ha OpraHu3M ueinoBeka. l[Ipupomusie ¢daktopsl. ConuanbHbie
dakTopsbI.

Paznen 5. Kocmoouonorus

Tema 5.1. ®aKkTOpPHI KOCMHYECKOT0 MPOCTPAHCTBA

@DakTOophl KOCMHUYECKOI'0 MPOCTPAHCTBA M UX BIMSHUE HA OPraHU3MBbI KUBBIX CYIIECTB,
KUBHCACATCIILHOCTD BCCX JKUBBIX CUCTEM B YCJIOBHUAX KOCMOCA UJIN JICTATCIIbHBIX allllapaToB.

Tema 5.2. PazBuTHe ku3HU HA 3eMile IPH y4aCTHH KOCMOCA

Pa3Butne xu3HM Ha Halledl IIaHETE IIpru y4aCTUMU KOCMOCA, 3BOJIIOIUSA KUBBIX CUCTEM U
BEPOSTHOCTD CYIIECTBOBaHUS OMOMACCHI BHE MPE/IEJIOB HAIlIECH TJIaHETHI.

B0O3MO)XHOCTH MOCTPOEHHSI 3aMKHYTBIX CHCTEM M CO3JAaHMS B HUX HACTOSIIMX KH3HEHHBIX
YCJIOBH JIJ1s1 KOM(OPTHOTO PAa3BUTHS U POCTa OPraHU3MOB B KOCMHUYECKOM ITPOCTPAHCTBE.

Pazznen 6. ITos10rUsl 2)KMBOTHBIX

Tema 6.1. Mexanusm, Buabl, (pOpMbI H CHCTEMBbI NOBe/IEHUS A KUBOTHBIX

Mexanusm, BUJbI, GOPMBI U CUCTEMBI MOBEACHUS. BpokIeHHOE MOBEACHHE U WHCTUHKTHI —
OCHOBA XHM3HU XMBOTHBIX. Takcucel. MHCcTUHKT. Pednexc. O6yuenne. 3anedarinenne.Ono3HaBaHue
HOBOro o0bekTa. TecT pacrosHaBaHusl 00bekToB. HabmoneHue 3a nepeaBuKEeHUEM KUBOTHBIX.

Tema 6.2. YciaoBHbI pedriekc

YcnoBubiii pednexc. MHCTpyMeHTaNbHBIN yCnoBHBI pediekc. Meron mpod u ommoOOoK.
[Togpaxxanue. MHcaiiT. MblieHue.



OO6yuenue B kpectooOpazHoM jnabupunte. Boausiii Tect Moppuca. JlatentHoe oOyueHue.
O6yuenue «Bpibopa mo o6pasiry». Tect pacrno3HaBaHus 00bEKTOB. TecT Ha MOTOPHOCTh U MOTOPHO-
JIBUTATEJIbHBIC PEAKIINU.

Tema 6.3. @opMupoBaHue MOBeIeHUS ) KHBOTHBIX

OcHoBHBIE cocTaBistomme mnoseneHus. lloBeneHdeckuid akr. CJOXKHBIE HWHTErpaldy
noBegeHus. OO0mme Ouonmornueckue ¢GOpPMBI TOBENEHUS: THUIIEBas, OOOPOHHUTENbHAS, IOJIOBas,
pPOIUTENbCKAs; TOBEIEHHE TOTOMCTBA MO OTHOIICHHUIO K POJUTEISIM.

BrlsiBiIeHHE TOBEIEHYSCKIX PEAKINI )KUBOTHBIX Ha ()aKTOPHI BHEIITHEH CpeIbl.

Pazgen 7. IlloandokycHoe Buaenne opranusmMa. OpraHusm Kak 3JieMEeHT IKOCHCTEMbI

Tema 7.1. U3yuenne opranuzma Ha npumepe Ahatina

Habumoienne, moBe1eHYECKHUM ONBIT U SKCIIEPUMEHT, U3MEpEHUs (TIPSMBbIE, OITOCPEIOBAHHbBIE
U KOCBEHHBIC), CTaTUCTHUYECKass 00paboTKa, (U3MOIOTHYECKHE ONBITHI M IKCHEPUMEHTEHI,
TOKCHKOJIOTH4YecKkue uccienopanud. CTpykTypa Teppapuyma.

[TonGop NHCTPYMEHTOB U PACXOJHUKOB. 3allyCK TeppapruyMa.

Tema 7.2. U3yyeHue opranusMa Ha npuMepe TpajaeckaHuuu. 3arpy3ka ¢uopapuyma.
I'mapononuka

OcHoBuble npencraButenn (uopsl. Knaccuduxauusa. HabGmonenue. 3apucoBka 0OBEKTOB.
[TpesenTanus BapuaHTOB (IOpapuyMOB M UX 3HAa4Y€HHs B MHTEpPbEpE, B KAaueCTBE MOAAPKOB U
MHUKPOJIA00paTOPHid.

3HAaKOMCTBO C MHCTPYMEHTapueM U O0IIMMH MpUHIMNaMH padoTel. Co3/laHNe KOMITO3UIIHH.

Pa3znen 8. Opranusm kak 3kocucrema. BBeJieHHe B SKCIIepUMEHT

Tema 8.1. BuoMOHUTOPHHT

buonoruyeckuit ananu3 BogoeMoB. buosiormyeckas uHAMKAIMSA BomgoeMoB. OmnpernencHue
KOHIIEHTPAIIMH BEIIECTB B BOJIE.

Omnpenenenue comepkaHUs B BOJE Kejle3a C KCIOJIb30BaHUEM MpubOopa (oTomerpa.
Ornpenenienre 3arpsi3HEHHOCTH BOJBI MO COAEPKaHUIO B HEHl a30TOCO/IEpXkKaIUX BEIIECTB (AMMHUAK,
HUTPHUTHI, HATPAThI) C UCNO0JIb30BaHHEeM GoTOMeTpA.

Tema 8.2. JTaGopaTopHbIii XMMHYeCKHii aHAIN3

XvMHUsi B TIMIIEBOM  MPOMBIIUIEHHOCTH.  OmpeneneHrue  BOIOPOAHOTO  MOKa3aTels.
OpranosienTHYECKoe uccieaoBanue Bkyca. OnpeaeneHue aHToruanoB. Onpeeienne KapoTUHOUI0B.

Ornpenenenrue Ka4yeCTBEHHOIO cocTaBa Iokosaaa. OpraHojentuyeckas OlCHKa MIOKoJaja.
Ornpenenienre MPUCYTCTBUSI IOCTOPOHHUX NMPUMECEN B IIIOKOJIAIE.

Paznen 9. IlonBenenue uToros
PaGoTa ¢ UTOrOBBIM HCCIIEIOBATEITLCKUM ITPOEKTOM H €T0 3alHTa.

4. OuneHOYHbIE M METOANYECKHE MATEPHAJIBI
4.1. CucteMa TeKylIero KOHTPOJIsl M IPOMeKYTOYHOM aTTecTaluu 00y4aronmxcst

C 1esbl0 MarHOCTUKH YCIICIIHOCTH MPOEKTHOW pabOThl IMEIaror OCYIIeCTBIIAECT TEKYIIUM
KOHTPOJIb B BUJIE SCrum- u sprint-ceccuii. Tekymuii KOHTPOJIb YCIIEBAEMOCTH HOCUT 0€30TMETOYHBIH
XapaKTep U CIYXKHUT JIJIS ONPEACICHHS MeJarorHueCKuX MPUEeMOB U METOJI0B JJIsI WHIUBHIYAIBHOTO
MOJX0/a K KaXKJIOMY 00ydaroIeMycsi, KOPPEKTHPOBKH TUIaHA PAOOTHI C TPYIIITOM.

C menmpio ompeneicHus YpPOBHS JOCTHKCHHS IUIAHUPYEMbIX KOMIICTCHIIMA B IPOIECCe
OCBOCHUS 00pa30BaTEIILHOW MPOrPaMMBbI MTPOBOIUTCS MPOMEKYTOUHAS aTTecTanus. [Ipomexyrounas
aTTecTaIusl 00yJaroIIMXCs MPOBOJIUTCS KOMIUIEKCHO 10 OCBOCHHUIO MPOTrpaMMBI JIBa pa3a B TCUCHHUE
y4eOHOro roja: B JeKadpe Mo UToraM IMOJYTOAHs U B MIOHE [0 UTOraM y4eOHOro To/a; a Takxke Mo
UTOTaM OCBOGHHUSI KaXJOro KpaTKOCPOYHOro Moayisa. DopMbl MPOMEKYTOYHOW aTTECTAIUU
ornpeJenacHbl Y9eOHbIM Ti1aHOM. KOHKpeTHBIe MPOBEPOYHBIC 3aJIaHUs MPOMEKYTOYHON aTTeCTAIlHH
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pa3pabaThIBaeT MeJaror Mo KakJoh AMCLUIIIMHE C y4ETOM 3asBJICHHBIX TPeOOBAHMM K 3HAHUSAM U
yMeHMsIM. B Xome NpOMeXyTOYHOM arTecTalMM Ielaror OIpeieNnseT YPOBEHb JOCTH)KEHUs
IUTAHUPYEMBIX IPEAMETHBIX Pe3yIbTaTOB: BBICOKHUM, CpEIHUIN, HU3KHM. Y cremiHas npoeKkTHas padbora
B TpylIe IoJA pPYKOBOACTBOM IeAarora M JEMOHCTpanus pe3yibTaTOB B XOJ€ KOHKYPCHBIX
MEPOMPUATUH CITY’)KUT OCHOBAHHUEM JJIsI IEPEBO/Ia 00YUAIOIINXCSI C OHOTO YPOBHSI 00pa3oBaTeNbHOM
NpOrpamMMbl Ha CIIEYIOLIUM.

B cinywae 3aBepuienus o0ydeHus mo mporpamMme (HE paHee uyeM Iociie 0a30BOro ypOBHS)
MPOMEXYTOUHAs aTTeCTalus OOYyYaromerocs sBJSIETCS HTOroBo. CBUIETEIHCTBO 00 OCBOCHUH
IPOrpaMMBbl MOXET OBITh BBIIAHO 00YYaIOLIMMCS, YCIELIHO MPOLIEIINM HTOTOBYIO aTTECTAIHIO.

Tabmuna 1
[TpoMexyTOoYHasi U UTOTOBAs ATTECTAIUS 00YJIAFOIIMXCSI
)51 [Tocemae Kon-Bo Cdopm Chopm VYuyacrtue B
n/n O MOCTb B YQHaOpaHHBIX  |[HP-Th up-tb  hard-konkypcax u
COOTHOIIEHHH  |0aJJIOB no|softskills skills COPEBHOBAHUSIX
UTOraM padOTHhI|COTJIACHO COTJIACHO
Ha]l  KelcaMu[liepedHs HepeYHs
(or 1 mo 10paGoueii paboueit
0asoB) IPOrpaMMbl  [IPOTPAMMBI
(or 1 go 10 |(or 1 mo 10
0aToB) 0asToB)

YHuBepcanbuble komnerennuu (SoftSkills):

- yMeHue paboTaTh B KOMaH/ie: padboTta B o01mmeM putMme, 3GGeKTUBHOE pacipeneacHue
3aj1a4 u Jp.;

- HaJIMYHE BEICOKOTO ITO3HABATEIHHOT O HHTEPECcA yJaIInuXcs,

- yYMEHHE OPHEHTHPOBAThCS B HMH(DOPMAIMOHHOM MPOCTPAHCTBE, MPOIYKTUBHO
UCIIOJIb30BaTh TEXHUYECKYIO JINTEPATYPY JJIs TOMCKA CII0XKHBIX PEIICHUH;

- YMEHHE CTaBUTh BOIPOCHI, CBSI3aHHBIE C TEMOW TIPOEKTa, BBHIOOp Haumbomee
9 PEKTUBHBIX PEelIeHU 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBUIA;

- HAJIMYHE KPUTHYECKOT'0 MBITIJICHUS;

- IMMPOSABJIICHUEC TEXHUYCCKOTI'0 MBIIIJICHUS, IMO3HABATCILHOU JACATCIIbHOCTH, TBOp‘-IﬁCKOfI
WHHUIUATHUBBI, CAMOCTOATCIIbHOCTH,

- CITOCOOHOCTH TBOPYCCKH pCIIATh TCXHUYICCKHUEC 3a1a1H,

- FOTOBHOCTb M CIIOCOOHOCTb NPUMEHEHHUS TEOPETHUYECKUX 3HAHUM 10 (u3MKe,
UHpOPMaTHKeE JJIsl peIIeHUs 3a]]a4 B peaIbHOM MUDE;

— CIIOCOOHOCTBH MPABMIIBHO OPTraHU30BBIBATH pabouee MEeCTO U BpeMs JIJIsl JOCTHKEHUS
IOCTaBJIEHHBIX 1IEJIEN.

Ipeamernnie kommerenuuu (HardSkills):

- 3HAHUC OCHOB U IMPUHIUIIOB TCOPHUU PCIICHUA H306peTaTeHBCKI/IX 3aJa4, OBJIaJJCHHUC
HaYaJIbHBIMU 0a30BBIMU HaBBIKAMU HHXXCHCPUU,

- 3HaHUE U MOHMMaHHWE NpUHUUIIOB IpoekThupoBanus B CAIIP, ocHOB co3paHus u
npoektupoBanus 2D u 3D moaenei;

- 3HaHHE OCHOB M OBJIQJICHUE MPAKTHYCCKUMH OA3UCHBIMHU 3HAHUSMH B paboTe Ha
Ja3epHOM 00OPYIOBAHNH;

- 3HAHHE OCHOB W OBJIAJICHHE MPAKTUYCCKUMH 0a3MCHBIMU 3HAHUSAMH B paboTe Ha
aJIMTUBHOM 000pPYy10BaHUH;

- 3HAHHE OCHOB W OBJIAJICHUE MPAKTUYCCKUMHU Oa3MCHBIMH 3HAHHSIMH B paboTe Ha
CTaHKaX C YHCIIOBBIM MIPOTpaMMHBIM yIIpaBlieHHeM ((hpe3epHbIe CTaHKH);
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- 3HAHHE OCHOBAMH W OBJIAJICHHE MPAKTUYCCKHUMH Oa3MCHBIMH 3HAHHSIMH B paboTe ¢
PYYHBIM HHCTPYMEHTOM;

- 3HAHHE OCHOBAMH M OBJIAJICHUC MPAKTUYCCKUMHU Oa3MCHBIM 3HAHHSIM B padboTe ¢
9JIEKTPOHHBIMH KOMITOHECHTAMH,

- 3HAHHME U IIOHUMaHNE OCHOBHBIX TEXHOJIOTHIA, UCIIOJB3YEMBIX B XalTeKe, UX OTIHYHE,
O0COOCHHOCTH Y IPAKTHKH IIPUMEHEHHUS ITPU Pa3padO0TKe MPOTOTHIIOB;

— 3HaHHME MOJb30BaTeNbCKOro uHTEepdeiica npoduasHoro [0, 6a30BBIX 00BEKTOB
WHCTPYMEHTAPHSL.

OcBoeHHE yJaluMUCsi OCHOB COBPEMEHHBIX METOJIOB pealin3allii MPOEKTOB;

— HABBIKHU MMPOCKTHOH JIeATENFHOCTH;

— HaBBIKY [IJIAHUPOBAHUS paObOT ¥ TOCTAHOBKH 33]1aY;

- HABBIKU HAYYHO-HCCIIEIOBATEIbCKOU JICATEIbHOCTH;

— HABBIKU WHXEHEPHOT'O ¥ CHCTEMHOT'O MBITILIICHHSI.
Kpurepun 5KcnepTHOI OIEHKH NMPOEKTHBIX U UCCJIEe0BATEIbCKHAX PadoT

1. HoBu3zHa 1 akTyanbHOCTb BBIOPAHHOI' O PELIEHHUS.
2. ['myObuna mpopaOOTKH BEIOPAHHOMN TEMBI.
3. VYPpOBEHB CIIOKHOCTH MPOEKTA.
4. TexHuueckasi cCoCTaBIIAOIIAs IPOEKTA.
5. YpOBEHb BU3yaIM3allMy U TEXHUYECKON peaan3aliy IPOEKTa.
6. HarnsgHocTs 1 3creTnueckoe oopMiieHHe MPOeKTa.
7. HayuHOCTh 1 1OCTYIHOCTb U3JI0’KEHUS COJIEPKAHUS POEKTA.
8. ApPryMeHTHPOBaHHOCTh, JIOTHYHOCTb, TOCIEAOBATEIbHOCTh N30 EHUS MPE3EHTAIIH
MPOEKTA.
9. [IpakTyeckoe npUMeEHEHUE NPOEKTa.
oka3arenu chpopmupoBannoctusoftuhardskills
YpoBeHnn Onucanne noBeeHYECKUX NMPOSIBJIEHU I
1 YpOBEHb . OOyuaromuiicss He BiaJeeT HaBBIKOM, HE TIOHHUMAaeT €ro
HEI0CTaTOYHbIN Ba)KHOCTH, HE TIBITAETCS €70 IPUMEHSATH U Pa3BUBATh.
2 YPOBEHb — - OOyuarouiics HaXoJUTCS B MPOLIECCE OCBOCHHS TaHHOTO
pa3BUBAIOIIUIHCS HaBBIKA.
- OOyuyaromuiicss MOHMMAaeT Ba)XXHOCTh OCBOCHMSI HaBBIKOB,
OJTHAKO He Bcerja 3QpQGeKTUBHO MPUMEHSIET ero B MPAKTHKE.
3 YPOBEHb — - OOy4aroMiicst MOJHOCTHIO OCBOWJI JJAHHBIN HaBBIK.
OIBITHBIN - OOyuarommiica 3(Q(EeKTUBHO NPUMEHSET HaBBIK BO BCEX
110JIb30BATENb CTaHJAPTHBIX, TUIIOBBIX CUTYallUsX.
4 YPOBEHb — - Oco00 BBICOKAsI CTEIIEHb Pa3BUTHUS HABBIKA.
IPOIBUHYTHIN - Obyuaromuiics cnocodbeH NPUMEHSTh HaBbIK B HECTaHIaPTHBIX
110J1b30BaTENb CUTYaIMSIX UM CUTYalMUsIX IOBBIIIEHHOM CJI0)KHOCTH.
5 YPOBEHb - - YpoBeHb pa3BUTUS HaBbIKA IPU KOTOPOM OOydaromuics
MacTepCTBO CTaHOBUTCSI aBTOPUTETOM M 3KCIIEPTOM B CpE/l€ CBEPCTHUKOB.
- OOyuaroumiics  crmoco0eH — mepenaBaTh  OCTaJbHBIM
HEOOXOAMMbIE 3HAHUS M HaBBIKU IJII OCBOCHHS U Pa3BUTHS JaHHOTO
HaBBIKA.

VYyactue B meponpuarusx AT «KBanTopuym», B TOM 4YHCIIE€ COPEBHOBAaHMS, BBICTABKH,
OJIUMITHA]IBL.
4.2. Y4eOHO-MeTOAMYeCKOoe o0ecneyeHrue NporpaMmsl
JononaurtensHas o60meo0pa3oBaTenbHas oOIiepa3BuBaiomas mnporpaMmma «buoTexHosorun
pacTeHMii» paccunTaHa Ha IKOJHHUKOB B Bo3pacte oT 13 mo 17 ner. [Ipu  Habope neTei B rpymibl
IPUHUMAIOTCS BCE JKEJIAIOLIME, Ha MEPBBIX 3aHATHAX MPOBOJUTCSA cOOECeOBaHUE C IEJIbI0
BBISIBJICHUS] YPOBHSI MO OTOBKH.
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®opMbI OpraHu3anuu o0pa3oBaTejbLHOr0 Npouecca

Besi yueOHas nedaTenbHOCTh MPEACTaBIseT cOOOl CHHTE3 pazIMYHBIX BUIOB 00pa3oBaTENbHOM
JeSITeIbHOCTHU

v/ ToJy4YeHue 3HaHWi B 00actu bruo TexHonoruii;

v TIPOEKTHO-UCCIIEOBATENbCKAS ACATELHOCTD;

®opMbI IPOBEICHUS 3aHITUN: JIEKIUs, OOBsICHEHHE MaTepuala C MpUBJICYEHHEM O0yJarommxcs,
CaMOoCTOsITeNIbHAS HCCIIeI0OBaTENbCKas paboTa, TPYMIIOBLIE U HHIWBHIyallbHbIE Ta00paTOpHbIe paboTHI,
IBpUCTHYECKas Oecela, MPaKTUYECKoe Y4eOHOEe 3aHsATHEe, MPOCKTHAs JAeATeNIbHOCTb, 3KCKYpPCHH,
o0pazoBaTenbHbIC MEXKITPEAMETHBIC SKCITCIUIIHH.

CoBpeMeHHbIE Ne1aroru4eckue TeXHOIOI MU, TAKKE KaK: TEXHOJIOTUs poeKTHOro o0yuenus, TPU3
TEXHOJIOTHH, 3JI0pPOBbECOCPErafie TEXHOJIOTMH W J[PyTHe B COYCTAaHUHM C COBPEMEHHBIMHU
UHPOPMALIMOHHBIMU ~ TEXHOJOTMSAMH  MOTYT  CYHIECTBEHHO  TOBBICUTH  3(PEeKTUBHOCTH
00pa3zoBaTEeNBHOIO MpoIlecca, PEHIUTh CTOSAIIME epe]l HACTABHUKOM 33J1a4l BOCIIUTAaHHS BCECTOPOHHE
Pa3BUTOMN, TBOPYECKH CBOOOIHOM JTMUHOCTH.

B KOHIIE Ka)KI0T0 3aHATHS IIOABOASITCS UTOTH, CTPOSATCS TUIAHBI Ha CISTYIOIINE 3aHATHS.

OcHOBHBIE METOJbI 00yUYeHHUsI

Memoo ss8pucmuyeckux 60npoco MpeIonaraer s OTHICKaHHs CBEICHUN 0 KaKOM-JINOO COOBITUI
WM 00bEKTE 3a/1aBaTh CIAEAYIOLINE ceMb KIto4deBbIX Bonpocos: Kto? Uto? 3auem? Uem? I'ne? Korga?
Kak?

Tosviuenue smnamuieckoeo 8ocnpusmusi 6U006vEKMo8

Memoo 38pucmuueckoeo HabaoO0eHUss CTABUT LIETbI0 HAYYUTh AeTel JOObIBaTh U KOHCTPYHUPOBAThH
3HaHUA C TOMOIIBI0 HaOmoneHuid. OJHOBPEMEHHO C MOJIyYeHHUEM 33JaHHOU MeJaroroM uHgopMmanuu
MHOTHE 00y4arolrecst BUJIAT U IPYrHe 0COOCHHOCTH 00BEKTA, T.€. JOOBIBAIOT HOBYIO HH(OPMAIIUIO U
KOHCTPYHPYIOT HOBBIE 3HAHUSI.

Memoow ¢pacurumayuu COCOOCTBYIOT OpraHU3AIMU M MPOBEACHUIO 3(DPEKTUBHBIX BCTPEY IO
pEIIEHUI0 TPOOIEMHBIX CUTYallui

Memoo npocHosuposanus TMPUMEHSETCS K pealbHOMY WM IJIaHHpyeMoMy Tmporeccy. CrmycTs
3aJJaHHOE BpEeMs IPOTHO3 CPaBHUBACTCA C PeallbHOCTHIO. [IpoBomuTcsi 0OCYXKIEHHE pe3ylbTaToB,
JIeTIAF0TCST BEIBO/IBI.

Memoo npobremamuzayuu 0Oyuenus, Te TPOOJIEMHAs CUTYyAIUsI PACCMATPUBACTCS KaK HCTOYHUK
POTUBOpPEYNi, )EHOMEHOB.

Memoo moodepayuu mpeanosaraeT MOMOIIbL B OpraHU3alMH IPOIecca KOMMYHHUKAIMH TIPH
00CYXXJICHHH U pellieHnH 3a71a4d (mpobiem) B TpymIe.

Kpeamusnvie memoOwi 00y4eHUS OPUEHTHPOBAHBI Ha CO3/aHUE OOYYAIOUIMMUCS JIMYHOTO
00pa30oBaTENBHOrO MPOJAYKTa MyTEM HAKOIUICHHBIX 3HAHUM W TOMCKOM OINTHMAJIBHOTO DEIICHUS
poOJIEMBI.

«Mo3seo60il wmypm» CTaBUT OCHOBHOM 3ajmadyell cOOp Kak MOXKHO OOJIBIIEro 4ucia uieid B
pe3yJbTaTe OCBOOOXKICHHS YUaCTHUKOB OOCYX/IEHHUS! OT MHHEPLUU MBIIIICHHUS U CTEPEOTUIIOB.

Co3nanue cuTyanuii ycrexa Ha 3aHATHSIX SBIISICTCS OHUM U3 OCHOBHBIX METOJIOB YMOLMOHAIBHOTO
CTUMYJIUPOBAHHUS M TIPE/ICTABIISIET COOOM CIIEUAILHO CO3aHHBIE ITeJarOroM IENOYKN TaKUX CHUTYalui,
B KOTOPBIX OOydYarouuiics 100MBaeTcs XOPOIIUX Pe3ysbTaTOB, UTO BEAET K BOZHUKHOBEHUIO Y HErO
YyBCTBA YBEPEHHOCTH B CBOMX CHJIAX U «IETKOCTUY MpoIecca 00 yUeHuUs.

4.3. MaTepualbHO-TeXHHYeCKOe o0ecneyeHne NporpaMmbl
JJAMUHAPHBIA OOKC
CYIIUJIbHBIN mKad
HACTOJIbHBIE CTEPUITN3ATOPHI
JTUCTUILISITOP
AHAJTMTUYCCKUE BECHI
OMHOKYJISIpHBIE MUKPOCKOIIBI C ITU(POBBIMH KaMepaMH
pH-metp
opOUTaNIbHBIE MIEHKEPDI
MarHUTHBIC MeIIaIKu

AN N N N NN Y
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XOJIOJUIJIbHBIE YCTaHOBKU

MHUKPOTOM 3aMOpaKUBAOIINI
yIbTpapuOIETOBbIE 00TydaTenn

J103aTOPbI PUKCHPOBAHHOIO U IIEPEMEHHOr0 00beMa
CIHUPTOBBIE TOPEIKU

npoOUpPKU OUOJIOTHYECKHE U XUMUYECKHE
HITaTUBBI JIJI51 IPOOUPOK

yamku [lerpu

ko061 KoHuYeckue (Ha 250 mut, 500 mut, 1000mu1)
NUHIIETH XUPYpPrUYecKue JITNHHbIE

MUHIIETHl CTOMATOJIOTUYECKUE

NN N N N NN

4.4 UndopManMOHHbIe HCTOYHUKHU, HCIIOJb3YyeMbIe NIPH PeaJu3alui NPOrpamMMbl

HopmaTuBHO-NIpaBoOBbIe JOKYMEHTbI
v ®enepanbubiii 3akoH 0T 29.12.12 1. No273-D3 «O06 00pa3oBaHuM B
Poccuiickont denepannmy;
v’ Ilpuka3 Munnpocsenienusi Poccun ot 09.11.18 Nel96 «O6 yrBepxaenun I[lopsiaka
OpraHu3alMi U OCYLIECTBJIEHUS 00pa30oBaTENbHOW JEATEIbHOCTH 10 JOMNOJHUTENbHBIM

o0meobpazoBaTesibHBIM TIporpamMmam» (3aperucrpupoBano B Muntocte PO 29.11.18
Ne52831);
v KoHuenmus pa3BuTHsI AOMOJHUTEIBHOI0 00pa3oBanus neteit B Poccuiickoit
Oenepannn, yrBepkaeHHOM pacnopsukenueM [IpaButensctBa PO ot 4.09.2014 1. No 1726-p;
v CaHUTapHO-3MUAEMHUOIOTHYECKU e TPpaBuiia U HopmaTuBsel 2.4.4.3172-14
v «TpeboBaHUs K YCTPOHCTBY, COICPKAHUIO U OpraHU3AIMH peKrUMa paboThl 00pa30BaTEIbHBIX
OpraHM3alyii JAOMOIHUTENBHOrO oOpa3oBanusi jaetredd (yTB. [JIaBHBIM TroCynapCTBEHHBIM
canuTapabiM BpauoMm PO ot 04.07.2014 r. Ne 41);

v TocynapcrBennas nporpamma P® «Pazputue oopazoBanus Ha 2013-2020
rofibl, yTBepKIeHHOU moctaHoBieHneM [IpaBurensctBa PO ot 15.04.2014 1. No 295;
v Crpaterust ”HHOBalMOHHOT O pa3Butusa Poccuiickoit @enepannu Ha
nepuon 10 2020 rona, yrBepkaeHHbIM pacrnopspbkeHueMm [IpaButensctBa PD ot 08.12.2011
roga Ne 2227-p;
v ®enepanbHas meneBas mporpaMMa pa3BuTus oopasoBanus Ha 2016-
2020 ropsl, yrBepxkaeHHoil [locranosnenuem I[IpaBurensctBa PO ot 23.05.2015 roga Ne 497.
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