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HOACHUTEJBHASA 3AIINCKA

JlononHuTenbHas oOieoOpazoBarenbHas 00IIepa3BUBAIONIAs pOrpaMma
«buotexnonorusi» Ha 06aze MBOY «CHI Ne 28» (mamee — mnporpamma)
€CTECTBEHHO-HAYYHOM HANpPaBICHHOCTU CIIOCOOCTBYET MOJYUYECHHUIO YYAIIUMHUCS
3HaHMM B o00sacTh OMOTEXHOJOTUH, (OPMUPOBAHUIO HUHTEpPeca K Hay4yHO-
UCCJIEI0BATENHCKON JEATEIBHOCTU U TPO(PECCHOHATIEHOMY OIPEICIICHHUIO.

[Iporpamma cocTaBiieHa B COOTBETCTBUHM C OCHOBHBIMH HOPMAaTHBHO-

MPaBOBBIMH JOKYMEHTaMH: M pa3paboTaHa B COOTBETCTBUM C OCHOBHBIMH
HOPMAaTUBHO-TIPABOBBIMU JOKYMEHTAMMU:
— ®enepanbHbiM 3ak0oHOM OT 29.12.2012 Ne273-®3 «O6 obpa3oBaHuu B
Poccuiickoii @eaepaunn» (C M3MEHEHUSIMU M JONOJHEHUSMH, BCTYNUBLUIMMU B
cuiy ¢ 03.07.2025);
— Konnenmueit pa3BuTHs JOTOJHUTEIBHOTO oOpazoBanus aereit 10 2030 roga
(yrBepxkaeHa pacnopsbkeHueM IIpaButensctBa Poccuiickoit ®denepauuu  OT
31.03.2022 Ne678-p);
— [Ipukazom MunncrepcTBa mnpocsemennus Poccuiickon ®enepannn OT
27.07.2022 Ne629 «O6 ytBepxaenuu llopsnka opraHu3aluyd U OCYIIECTBICHHUS
o0pa3oBarebHOM JEATEBHOCTH M0 JONOJTHUTEIBLHBIM 00I11e00pa30oBaTeIbHBIM
porpaMmamy;
— [Tucemom MunucTepcTBa 00pa3oBaHus U Hayku Poccuiickoit denepanuu
ot 29.03.2016 r. No BK-641/09 «Meronuueckue peKOMEHJAIMU 10 peau3aiiu
aJaNTUPOBAHHBIX  JIOTIOJHUTENBHBIX  OOIIe00pa30BaTeIbHBIX  MPOrpamm,
CHOCOOCTBYIOIINX COLMAJIbHO-TICUXOJIOTUYECKOM peadmIUTaInu,
npodeccuOHATTbHOMY CaMOOTIPEEICHUIO JeTei c OTPaHUYCHHBIMU
BO3MOXXHOCTSIMU 3/I0POBBS, BKIIIOYAsl JI€TEU-MHBAIUIOB, C YYETOM HX OCOOBIX
00pa3zoBaTeIbHBIX MOTPEOHOCTENY;
— I[Iucemom MunuctepcTBa mnpocBeniennss Poccuiickoit ®denepanuu  OT
31.01.2022 Ne JII'-245/06 «O HampaBiIeHUH METOJAMYECCKUX PEKOMEHIAITUIDY
(BMecTe ¢ «MeToau4ecKuMU PEKOMEHIAIMSMHU 110 Pea3aIluu JOTOTHUTEIbHBIX
o011eo0pa3oBaTeNbHBIX MPOTPAMM C MPUMEHEHHUEM SJIEKTPOHHOTO OOYyYEeHHS |
JMCTAHITMOHHBIX 00pPa30BaTEIbHBIX TEXHOJIOTUIY);
- l'uruennuecknmmu HOPMAaTUBHBIMU TpeOOBAHUIMU, oOecrieyeHus
Oe3omacHOCTH U (M) OE3BpEeIHOCTU Ui 4yeloBeKa (PaKTOpOB cpeibl OOUTAHMS
Caullun 1.2.3685-21;
— [ToctanoBnenrieM [ JaBHOTO TOCYJAapCTBEHHOIO CAHUTAPHOTO Bpaua
Poccuiickoit @eneparuu ot 02.06.2026 Ne 19 «O06 yrBepxaenun CII 2.4.2.4283-
26 CaHUTapHO-3MHUIEMHUOJIOTHIECKHE TPEOOBAHUS K OpraHU3AIMSIM BOCIIUTAHUS U
OoOy4YeHHMsI, OTJIbIXa U O3JIOPOBIICHUS JIETeH U MOJOJEKW» (3apETUCTPUPOBAHO B
Muntocte Poccuu 02.06.2026 Ne 86855);
— MeroarueckuMu  PEeKOMEHJAIMAMA TI0  pa3paboTke U 0hOPMIICHHUIO
JOTIOJTHUTENBHBIX ~ 0011e00pa30BaTeNbHbIX  OOIIEPAa3BUBAIOIIMX  MPOTPaAMM,
pa3paboTaHHBIX PeruoHaqbHBIM  MOJEIBHBIM  IIEHTPOM  JOMOJHUTEIBHOTO
obOpazoBanus nereit Kpacunosipckoro kpasi B 2026 roay;



- VYcTaBoM MYyHHIMIIAIBHOTO OFOMKETHOTO YUPEXKJIEHUS JOMOIHUTEIBHOTO
oOpa3oBanus «CTaHIMS FOHBIX TEXHUKOBY.

buotexHomorust - HHTErpanusi €CTECTBEHHBIX W HWHXKEHEPHBIX HayK,
MO3BOJISIONIAs HauboJiee MOJIHO Pealiu30BaTh BO3MOKHOCTU KUBBIX OPraHHU3MOB
WIN UX MPOU3BOAHBIC JUISI CO3AaHUS U MOJIU(DUKAIMU TPOTYKTOB MM MPOIECCOB
pa3IMYHOrO0 Ha3HA4YeHHs. BHOTEXHOJIOrMS — 3TO E€AMHCTBEHHAs JUCIUIUIMHA,
o0benuHANmMAs  (PyHAAMEHTATbHYIO M  NPUKIATHYI0O HAyKy, a TaKxke
IIPOU3BOJICTBO.

AKTYaJbHOCTH NPOTPAMMBI.

Ycnexu MUPOBOI OMOTEXHOJOTHM BeChbMa 3HAYUTENbHBI. B Hamiel ctpane
3TO HAIPABJIEHUE CTAHOBUTCS MPUOPUTETHBIM B IPOrPAMME HAYYHO-TEXHUYECKOIO
mporpecca M IMOATOMY BBI3BIBA€T TOBBINICHHBIH HWHTEpPEC B  OOIIECTBE.
Oco0OeHHOCThIO pa3BUTUSL OMOTEXHOJIOTUU SIBISIETCSI HE TOJBKO €€ OYpHBIH pOCT
KaK MPUKIAJHON HayKH, OHa Bce 0oJiee IHMPOKO BXOJIUT B MOBCEIHEBHYIO JKU3Hb
YyeloBeKa, M 4YTO elle Oosee CYyIIECTBEHHO — obOecrneuuBas HCKIOUYHUTEIbHbIC
BO3MOXXHOCTH i1 3((EKTUBHOIO pa3BUTHUA MPAKTUYECKH BCEX OTpaciiei
HSKOHOMHUKH, CTAHOBUTCS HEOOXOJUMBIM YCIIOBUEM YCTOWYMBOIO Pa3BUTHUS
oO1iecTBa. YCJIOBUEM YCHEIIHOTO PAa3BUTHS OTEUECTBEHHONW OMOTEXHOJOTUH
ABJIAETCS JlaJbHEHIIEe COBEPLICHCTBOBAHUE CHUCTEMBI OHMOTEXHOJOTUYECKOTO
oOpa3zoBanus. CoBpeMeHHOE O00yyeHue IIKOJbHUKOB HEBO3MOXHO  0€3
O3HAKOMJIEHUSI C MPUOPUTETHBIMH HAMNpPABICHUSIMH OHOJOTMYECKUX HAyK U MX
UHTErpaluen ¢ APYrMMH MEPCIEKTUBHBIMU CMEXHBbIMU oOnacTsaMu. IloaroroBka
yUYalMXCS K CaMOCTOSITEIbHOMY, OCO3HAaHHOMY BBIOOpY mpodeccud T0JIKHA
ABJIATBHCS 00S3aTEIbHOM YacTbl0 TAPMOHMYHOIO PA3BUTHUS KaXJOH JIMYHOCTH WU
HEOTPBIBHO paccMaTpuBaThC B CBSI3KE C  (DU3MUECKUM, SMOIMOHAIbHBIM,
WHTEJJIEKTYaJIbHBIM, TPYI0BbIM, 3CTETHYECKUM BOCITUTAHUEM.

HoBu3Ha nporpamMmsl 3aKiI04acTcs B €€ coAepKaHuu. B paMmkax naHHOU
nporpaMmbl  Oyiarojaps UWHTETPallid  €CTECTBEHHO-HAYYHBIX W HEKOTOPBIX
COI[MAIbHO-TYMaHUTAPHBIX 3HAHWWA MOTYT YCIEIIHO (B TMOJIHOM COOTBETCTBUHU C
BO3PACTHBIMH  OCOOEHHOCTSIMH)  pemaThCsd  3a7aud  OHMODKOJIOTHYECKOTO
oOpa3oBaHMs U  BOCIUTaHUA, (OPMHUPOBAHMUS  CHCTEMbl  MO3UTHUBHBIX
HAllMOHANBHBIX [IEHHOCTEW, UJEaloB B3aMMHOIO YBaXXEHUs, NaTpUOTU3Ma. Takum
o0Opaszom, co31aéTcsi MPOYHBIN QyHIAMEHT ISl TaJIbHEUIIETo pa3BUTHS JTUYHOCTH.
HoBu3Ha nmporpaMMbl COCTOUT TakKe B TOM, UYTO B XOJI€ €€ OCBOCHHMS ydalluecs
OBJIQJICBAIOT OCHOBAMM IPAKTUKO-OPHUEHTUPOBAHHBIX 3HAHUM O YEJIOBEKE,
npUpoAe W OOIIECTBE, y4aTrcsl OCMBICIMBATh NMPUYUHHO-CJIEICTBEHHBIE CBSI3U B
OKpYXalollleM MHUpE, B TOM YHUCJI€ Ha MHOIOOOpa3HOM Marepuaje MNpUpoIbl U
KYJBTYpPbI POAHOTO Kpasl.

Ilenaroruveckasi 1mesaecooOPa3HOCTb JAHHOM MpPOrpamMMBbl IMpeEIoiaraer,
yTO Tpu €€ peamu3alud TPUOPUTETHHIMU (OpMaMHU OpTaHHU3AlUU YIeOHOMH
NEATEIbHOCTH, HapsAy C TEOPETHYECKUMH, SBISIOTCS IPAKTHYECKUE 3aHATHS,
OKCIIEPUMEHTAJbHbIE M  J1a0OpaTOpHBIE  MCCIEAOBAHHUA. IJTO  TO3BOJISET
chOpMHPOBATh y yUYalTUXCS HABBIKUA MOCTAHOBKM KCIIEPUMEHTA, HAOTIOECHUS 3a
KUBBIMM OOBEKTAaMHU B cpelle UX OOWTaHus, a TakKe TMPUBUTH HABBIKU
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npo(hecCHOHANBHOM HCCIIE0BATENbCKOM, Hay4yHOU nearenabHocTH. CoderaHue
METOJMYECKUX IMOJIXO0JI0B, OIMPAIOIINXCS Ha pa3pabOTKU KJIACCUKOB IE€IarOTUKH,
C COBPEMEHHBIMU MHTEPAKTUBHBIMA METOJMKAMH M padOTOIl HEMOCPEICTBEHHO B
HAy4YHOMU cpejie, aBTOp MPOrpaMMbl CUMTAET MEIarorH4eCKH 1EeIeCO00pa3HbIM.

OTiINYNTEJBHOM OCOOCHHOCTBI0 IPOrpPaMMBbl SBISIETCS TO, YTO OHA
KOMIICHCUPYET TaKUE HpeIMETHbIE 00JIaCTH, KOTOPbIE HE paccMaTpUBaIOTCS B
0a30BoM Kypce Ouosoruu. IlporpamMmma cTaHOBUTCS OJHOW M3 CTYNEHEW HAy4HO-
TEXHUYECKOTO O00pa30BaHUS W IO OKOHYAHUU OOYYEHHS BBIMYCKHUKH MOTYT
IIPOJIOJIKUTH CBOKO AESATEIBHOCTD CAMOCTOSATENBHO.

Ajpecar nporpaMmmbl

[Iporpamma «buotexHomnorus» mpenaHazHadeHa s OOyYarolluxcsi B
Bo3pacte 15-17 mer. B 3TOM BO3pacTe MPOUCXOIUT 3HAKOMCTBO C OCHOBaMH
€CTECTBEHHBIX HAYK B MX €MHCTBE U B3AUMOCBS3AX. DTO JAET yUalIEeMyCsl KIIFO4U K
OCMBICJIEHUIO JIMYHOTO OIIbITa, MMO3BOJISASI CHIENATh SIBIICHUS OKPYKAKOLIETO MHUpa
HNOHSTHBIMH, 3HAKOMBIMH M MIPEICKa3yEeMbIMHU, HAITH CBOIO HULIY (IO MHTEpECaM)
B 00JIaCTH €CTECTBEHHBIX HAYK.

IIporpamma 1DOCTpO€Ha C YYE€TOM BO3PAaCTHBIX W WHIAUBUIYAJIBHBIX
ocobeHHocTel oOydaronuxcs. KommuectBo oOywaromuxcss B rpymnmne jgo 10
yenoBek. Ha oOyueHne mMpUHMMAIOTCSI BCE JKEJAloLIUe, CleUUalbHbI 0TOOp HE
IIPOBOJAUTCH.

Cpoxk ocBoenusi mporpammsbl: onuH ron. [Iporpamma peamusyercs c¢ 1
ceHTsA0ps 1o 31 Masi, BKIIIO4asi KAHUKYJISIPHOE BpEMS.

O0bem nporpamMmel: 72 yaca.

®opma o0y4deHusi: OyHas. BO3MOXHO UCIOJB30BAHUE JJIEKTPOHHOTO
OOy4eHHMs] M JUCTAHLMOHHBIX TEXHOJIOTMM. JIMCTaHUMOHHBIE TEXHOJIOTHH
IPUMEHSIETCSA C LIEJIbI0 MHAMBUIYATBHOIO OOYYEHUs YYallluXCs, MPOITYCTUBIINX
3aHATUSA 1O OOJe3HW, WIM JPYIMM TpUYMHAM, a Takke B YCIOBHUAX
OrpaHUYMUTENIbHBIX MEPOIIPHUITHIA.

YpoBenb mporpammbl: 0a30BbIif. [lpenmonaraer wucCmoiab30BaHUE |
peaiM3alnyio TakuX (GOpM OpraHU3alMyd MaTepuajna, KOTOpbIE JOIMYCKaoT
OCBOCHHME  CIIELMAIIM3UPOBAHHBIX  3HAHUM W SA3bIKa, TapaHTHUPOBAHHO
00eCreynBaOT TPAHCIALUIO OOIIEH ¥ IEJIOCTHOM KapTUHBI B paMKax
COJIEPKATEIBHO-TEMAaTUYECKOTO HAIIPABJICHHS IPOIPAMMBI.

Pexxum 3ansiTuii: OO0yyeHue mo mporpaMme MpOBOAMTCS B OYHOU (opme,
paccunTaHo Ha 1 3aHATHE B HEACIIO IPOJOKUTEIBHOCTBIO 2 aKaJJIEMUYECKUX Yaca
(axagemuyeckuid yac 45 MHUH) ¢ MepepbIBOM MPOJOJDKUTEIBHOCThIO 10 MUH. U
peaycMaTpuBaeT MPOBEACHUE TEOPETUUECKUX U MPAKTUYECKUX 3aHATUN. 3aHATUS
OpoBOJATCA B KaOuWHeTe, 000pYJJOBAaHHOM  COIJIacHO CaHUTAPHO-
snuAeMuosiornyeckum  npaBuwiam U HopmatuBam  (CanlluH  2.4.3648-20
«CaHUTapHO-3UIEMHUOJIOTMYECKUE TPEOOBaHUsI K OpraHU3alUsM BOCIUTAHUS U
oOyueHus1, OTAbIXA U 3I0POBbS ACTEH U MOJIOJICHKI).

CocraB rpynm: ydvammuecss cQOpMHpPOBaHbI B Pa3HOBO3PACTHBIE TPYMIIbI
MOCTOSIHHOT'O COCTaBa. 3aHATHS MPOBOAATCS CO BCEM COCTaBOM Ipynmbl. Tak Kak
OpakTHYeCKUe padoThl CBA3aHBl C HMHAWBUIYATbHOW JESITENBHOCTBIO U
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HEOOXOJMMOCTBIO O00ECIEYHNTh KaXKIIOTO YYalerocs oO0OpyAOBaHHBIM pPabOYnMM
MECTOM, ONTUMAJIbHAS HAIMIOJIHAEMOCTb IPYMIbl cocTaBisieT A0 10 yenoBek.

eab 1 3a1a4u NpPOrpamMmel.

Lens mporpammbl - GopMuUpoBaHHE Yy OOyYArONIMXCS MPEACTaBICHUS O
OMOTEXHOJIOTUH, €€ COBPEMEHHOM CTaTyce, JTamax pa3BUTUS U OCHOBHBIX
HaIIPaBJICHUSX — KJIETOYHOW U TEHHON MHKEHEPHUH.

JIMYHOCTHBIE

1. ®opmupoBaTh KOMMYHUKATUBHBIEC HABBIKH;

2. ®opMHUPOBATH COIMATbHBIC HABHIN;

3. ®opMHPOBATH HKOJIOTHIECKOE MBIIIICHHE.

MertanpeameTHbie

1. ®opmupoBaTh HABBIKM CAMOCTOSITENILHOTO MOKCKA, aHAu3a U 0TOopa
MH(pOpMAaIIKU U3 PA3IMUYHBIX UCTOYHUKOB;

2. ®opMHUPOBATH HABBIKU OOIIICHMUS.

IIpeamerHbie

1. U3yunth npeaMer OMOTEXHOJIOTHH, OCHOBHBIE OTPACIId HAYKU

2. 3yuuTh r71aBHBIC HCTOPUYECKHUE COOBITUS B PA3BUTUU OMOTEXHOJIOTUU

3. U3yuuTh OCHOBHBIEC OTKPBITUS B 00JIACTH LIUTOJIOTUH, T€HETUKH, OMOXUMHUH,
MOJIEKYJISIPHOM OUOTOTHUI

4. 3yunThb 0011IHME IPUHITUIIBI OCYIIECTBICHUSI OMOTEXHOJIOTUYECKUX
MPOLIECCOB

5. IByuuTh AOCTHXXEHUSI OMOTEXHOJIOTMH B 00JIACTH MEAUITUHBI

6. 3yuuTs dTHUECKHE TTPOOIEMBI OMOTEXHOJIOTHH ¥ TEHHON MH)XKCHEPUU

7. I3y4nTh KJIACCUYECKHUE METO/IbI MOJICKYJISIPHOM U KJIETOUHOM
OMOTEXHOJOTUM U XapaKTEPUCTUKY OCHOBHBIX METOJ0B OMOTEXHOJIOTHUU

8. Hayunth cpaBHMBATH O0BEKTH OMOTEXHOJIOTHH, METOIbI KJIIETOUHON 1
T€HHOW UHXEHEPHH, OLICHUBAET UX 3HAUYCHUE

9. HayuuTh BBIOJTHATH UCCIIENOBATEIBCKHUM MPOEKT (TPYHIIOBOM UITU
WHIUBU Ty AJTbHBIN )

COJEPXXAHUE NTPOI'PAMMBI

YYEBHBIN IJIAH
Ne Ha3zBanue pa3aesioB, TeM KoJsmnuyecTBo yacos DopMbI
n/n Bcero | Teopus | IIpakTt | KOHTPOJISA
HKAa
1 | BBenenue 2 2 - -
Pa3zpgen 2 BuorexHoJorus: 10 6 4
MPOLLTI0Ee U HACTOsIIIEee
2.1 | buorexnonorus, eé 2 2 -
3apOXKJICHUE U Pa3BUTHE
2.2 | MonekynsipHO-KJIETOUHbIE 6 2 4 OTYeT o
OCHOBBI OMOTEXHOJIOTUN POAENaHHOA
MPaKTUYECKOU
pabote




2.3 | CoBpeMeHHbIC METOJIbI 2 2 Tecrupoanue
ouorexHosorun. Kierounas ’ peLIeHne
MH)KEHEPHs saad

3. | KinerouHnasi vH:KeHepHs 16 10

3.1 | KympTypa KIETOK BBICIIIUX 2 2 -
pPaCTCHUMN. KnonansHoe
MHUKPOPa3MHOKEHUE
pacTeHun

3.2 | Bropuunsrii MeTadoJIn3M 4 2 coob1ueHue
PACTUTENBHBIX KYJIbTYD

3.3 | KnonupoBanue 2 2
0€CI03BOHOYHBIX u
MO3BOHOYHBIX  KUBOTHBIX.

PeKkoHCTpyKINS KIETOK

3.4 | AHTHTEIA ¥ AaHTUTCHBI 4 2 -

3.5 | [Tomyuenue 2 2 Aucryr
MOHOKJIOHAJLHBIX ~ aHTHUTEI
METOJJaMU KJIETOYHOH
WHKXCHEPHUH

4 | I'enHasi MH:KeHepUS 26 20

4.1 | Tpancopmanus y 6axTepuit 2 2

4.2 | Bupycsl u 6aktepuodaru 2 2

4.3 | He3Banbie «TOCTU» - 2 2
X0351€Ba MOJIOKEHUS

4.4 | Tpancnykuus 2 2

4.5 | baktepun 3anTUIIAIOTCS 4 2 OT4ET 0

MPOJIeTTaHHOM
IMMPAKTUYCCKOU
pabore.

4.6 | boppba OakTepuii MPOTUB 4 2 OTYeT o
BUPYCHBIX UHPEKITHI MpOENaHHOH

MMPAKTUYCCKOU
pabore.

4-7 | Bextop O0ibIINUX IEpEMEH 2 2

4-8 | MeToabl TeHHOUM HHXKEHEpUU 2 2 YcrHbIid

OIpocC

4.9 | Perynsuus AKTUBHOCTHU 2 2
TEHOB y  TPOKapuoT U
DYKapHuoT

4.10 | «Pabora» T'C€HOB B 2 2
qy)KEPOJIHBIX KJIETKaX

4.11 | O0oO6mIaroriee 3aHsATHE 2 - 3ansaTre--

bopym

5 | buorexHoJsiorusi Ha cayxoe | 16 10

y Jrjen




5.1 | buorexHosorus B MeJUIIMHE 4 2 2
5.2 | HoBble MeTOIBI B CEJIEKIIUHU 2 2 -
pacTeHun
5.3 | Obnactu MIPUMEHEHUS 2 2 -
TPaHCTEHHBIX PACTEHHUI.
TpaHCTeHHBIE )KHBOTHEIE.
5.4 | Barman OIITHMHCTA n 2 2 -
IIECCHMHCTa Ha  TI'E€HHO-
MOIU(UIITPOBAHHBIE
TPOTYKTHI ITUTAHHMSI
5.5 | buorexHojorust M JTHKa 2 2 -
HAyKH
5.6 | [logroroBka MpPOEKTOB. 2 - 2
5.7 | O6o01EeHNE TEMEL. 2 - 2 Kondepermpmst
6 3ak/aoueHune 2 - 2 3ammura
ITPOCKTOB
Bcero yacos: 72 48 24

COJIEPKXKAHUE YUEBHOTI'O IIVIAHA ITPOI'PAMMBbI

Tema 1. BBenenue — 2 yaca.

Teopua: Uenmu w 3amaunm paboTbl. MHCTpyKTaxX IO oOxpaHe Tpyda U
MpOTUBONIOXKapHOU Oe3omacHocTH. [Ipenmer u 3amaun kypca. OOBEKTHI M1 METOJIBI
onorexHonorud. CBs3HM OHOTEXHOJIOTMH C OHOJOTMYECKHMHU, XHUMHYCCKHMH,
TEeXHUYECKUMU U JIPYTUMHM HayKaMu. DKOHOMHYECKHE U KOMMEPUYECKHUE ACTICKThI
ouorexnonorun. KouTposb mnpoaykuuu. HoBbIE HampaBieHUS B Pa3BUTHH
OHMOTEXHOJIOTUH. buorexuonorus - MYJIbTUAUCUUTUIMHAPHAS HayKa.
buotexHonorus B pelieHuu akTyalbHbIX BOITPOCOB YEJIOBEUECTRA.

Pa3znen 2. buorexHoJsiorusi: npouuioe U Hacrosimee -10 yacos.

Tema 2.1. buorexnosorus, eé 3apokaeHue U pa3purue (2 4).

Teopus: OmnpeneneHue MOHATUSA «OUOTEXHOJOTUs». CBSA3b COBPEMEHHOMN
OMOTEXHOJIOTUH C Pa3Iu4YHbBIMU OOnacTsIMu Hayk. Llenu u 3agaun OMOTEXHOJIOTHUH,
€€ pe3yJIbTaThl.

Tema 2.2. Mos1eKyJISIpHO-KJI€TOYHbIE OCHOBBI O0MOTEeXHOI0TUH (6 1).

Teopus: Wcropusa otkpbeitus mosiekyinbsl JJHK, crtpoenne mosnexynsr JHK,
YPOBHU OpraHu3aludud ee MoiyieKyn (cBepxcnupanuzauus). Ponb 0OenkoB B
HYKJIEONPOTEUAHBIX KOMIUIeKcax. Marpuunsle peakuuu. CrTpoeHwe m0po- H
YKapHUOTUYECKHUX KJIETOK, UX CXOJCTBO M pa3iuuue. [ eHeTnueckuii anmnapar npo-
1 3yKapuoT. OObEKThl OMOTEXHOJOTUHU: OAKTEPUN KUIICYHOW MAJIOUKH, TEKAPCKUE
npoxoku, IluTtarenbHble cpenbl: TpOCThie, oOoramieHHble, cioxHble. depMeHT
tepmoctabunbHas JIHK-nomumepasza. Ilomumepasnas 1iemHas  peakuus, ee
3HaueHue B MenuuuHe. KiieTrouHble KyJabTyphbl 3YKApUOTHUYECKUX KIIETOK BBICIIHUX
OpraHU3MOB.



IIpakmuka: CoctaBnenue 3HakoBoil monenu ctpoenus JIHK. Ilpakruueckas
pabora «CtpoeHue OaKTEepUaIbHOW, pPACTUTENBHOW U IKUBOTHOW KIIETKW».
[TpakTrueckas padbota «M3ydeHue IpoAKEBBIX KIETOKY.

Tema 2.3. CoBpemMeHHble MeTOAbI OuoTexHoJoruu. Kierounou
HHKeHepuu (2 4).

Teopusa: KynbTuBHUpOBaHUE KIETOK U TKAHEH, rTHOpUaN3aLus, pEKOHCTPYKIIMSL.
TorunorenTHOCTh. KioH. KiloHansHOE MHMKPOpPa3sMHOKEHHE, Pa3MHOXKECHUE BHE
opranusma. I'ammonansle pactenus. Comarnyeckas rudbpuausanus. [IpoTomnact.
XpoMOCOMHass HHKEHepus. MeTonpl KJIETOYHOW WHYKEHEPHUH. TpaHCreHo3.
PecTpukrassl. TpaHCT€HHBIE OPTaHU3MBI.

Texywuu xoumpoas: TecTUpOBaHHE, pELICHUE 3a1a4.

Paszpnes 3. Kilerounast unkenepus - 16 yacos.

Tema 3.1. Kyabrypa KiIeTOK BbIcIMX pacreHuil. KionajabHoe
MHUKPOPAa3MHOXKEHUE pacTeHuii (2 1).

Teopusa:  KynpTUBUpYEMBbIE  KIETKA  BBICHIMX  PACTEHHl  MOTYT
paccMaTpuBaTbCid KakK THUIUYHBIE MHKPOOOBEKTHI, JIOCTATOYHO TMIPOCTHIE B
KYJIbTYp€, YTO IIO3BOJISIET IPUMEHATH K HHUM HE TOJIBKO ammaparypy u
TEXHOJIOTUIO, HO M JIOTUKY DJKCIIEPUMEHTOB, MPHUHATHIX B MHUKPOOHOJIOTHUU.
KynbTypbl pacTUTEIBHBIX KJIETOK MOTYT CUHTE3UPOBATh CaMble pa3HOOOpa3HbIE T10
XMMHUYECKON TMpHUpOJAE BeEUIeCTBAa. Cpeau HUX d(UpHbIE Macha, (PEHONbHbIE
COCIVHEHUSA, ANKAJIOWIbI, CTEpOUAbl, TepneHouasl U aAp. KitoHanpHOE
MHKPOpPa3MHOXKEHNE pacTeHuil. Mcropus pa3BuTHs METOAA KyJNbTYpbl TKaHEH
BBICIIMX pacTeHui. OKcmiaHT. (OCOOEHHOCTHM KJIETOK BBICIIMX pPACTEHUH.
TotunorentHocth. Juddepenumanus «ietok. DOUTOTOPMOHBI: ayKCHUHBI U
KUHUHBI, UX pojb. BeIpamuBanue pacteHuii B npooupkax. [IpeumyiectBo u
3HAYEHUE MUKPOKJIOHAJIIBHOTO Pa3MHOXKEHHS.

Tema 3.2. Bropu4uHbiii MeTa00J1U3M PACTUTEIBHBIX KYJBLTYP (4 1).

Teopusi: BTopudHbIE METa0OJM3M PACTUTENBHBIX KYJIBTYp, COCAMHEHUS
BTOPUYHOIO OOMEHA BEIECTB. 3HaYCHHUE MPOJTYKTOB BTOPUYHOTO OOMEHA BEILIECTB
JUI 4eJ0oBeKa. TpaaulIMOHHBIE METOJbl MOBBIICHUS MPOAYKTUBHOCTH KYJIBTYPBI
TKaHeil BelclMX pacTteHuid. CoOBpEMEHHOE MNPOM3BOJCTBO  PACTUTEIBHBIX
MeTabonuToB. KneTouHas nHKEHEpHs U COXpaHEeHHe OMOpazHOo000pasusl.

Ilpakmuxa: Vicnonb30BaHWE METOHAOB KJIETOUHOM WHXEHEPUM IIPU
KOHCTPYMPOBAaHUH KIJIETOK HOBOTrO THUIA. VCNOJNb30BaHWE METOJOB KIIETOYHOMN
WHXEHEPUH i1 BOCCO3JAaHMSI KM3HECIOCOOHOM KIETKM U3  OTIEJIbHBIX
(bparMeHTOB pa3HBIX KJIETOK, AJI1 OOBEAMHEHUS LIEIbIX KJIETOK, TPUHAIJICHKABIINX
pa3MyHBIM BUJAM C OOpa3oBaHMEM KJIETKH, HECYIIeH TeHETMYEeCKUH Marepual
00€erX UCXOIHBIX KIIETOK, U IPYTUX Olepanui.

Tema 3.3. KitonupoBanue 0eCrio3BOHOYHBIX ¥ IO3BOHOYHBIX *KUBOTHBIX.
PekoHCTPYKIIMSA KJIETOK KUBOTHBIX (2 4).

Teopus: MonekynsipHOE€ KIOHMPOBaHHE. YTpara TOTHUIOTEHTHOCTH.
PekoHCTpyKIIKS KJIETOK. YTpaTa KJIETOK B IPOLECCe SIMOPUOHAILHOTO Pa3BUTHUS Y
KUBOTHBIX. OTambl 3IMOPHUOHAIBLHOTO PAa3BUTHS IMO3BOHOYHBIX >KUBOTHBIX.
CTBOJIOBBIE KJIETKH, WX OCOOEHHOCTH. PEKOHCTpyKLHS KJIETOK >KMBOTHBIX.
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Tpancrnantauus. WmnnanTtanusg. PenunueHTsl W JOHOPHI KJIETOYHBIX  SIZIEP.
[ToaroToBka KIJIETOK JUIsl MOJYy4YEHUS KIOHHMPOBAHHBIX oBell. KoHCTpyupoBaHue
HOBOTO OpraHu3Ma, peKOHCTpyKIus 3urot. CypporaTtHbie camku. [Ipeaku OBIIbI
Honmu. TpyaHOCTH TMOMY4YEHUSI KIOHMPOBAHHBIX MO3BOHOYHBIX KHUBOTHBIX
METO/IOM PEKOHCTPYHUPOBAHHBIX KIIETOK.

Tema 3.4. AHTHTEIA U AHTHUTEeHBI (4 9).

Teopusi: Aunturena u antureHsl. Mmmynuter. BpipaGoTka aHaTHTEN.
[1na3mMoIuThl. DNUTON aHTUTEeHA — AeTepMUHAHTHAs Tpynmna. CemelcTBa aHTUTEN.
Ilpaxmuxa: 1. TlpucrnocoOJEHHOCTh PACTEHUM K YCIOBHSIM BHEUIHEW CpEJbl.
2.Bpienenue npoayKTOB BTOPUYHOTO MeTabonu3ma. 3. CTpoeHHue KIETOK KPOBH.

Tema 3.5. IlosyyeHHe MOHOKJIOHAJBHBIX AHTHUTE] MeETOJAMH
KJIETOYHOM MHKEHEPHH.

Teopus: llonydyeHue MOHOKJIOHAJIBHBIX AHTUTEN METOJAMHU KJIETOYHOU
uHXKeHepuH.VIX TpoayleHThl — KIETKU-THOPUOMBI, SIBISIONMIMECS MOTOMKAMHU,
MOJIYYCHHBIMU TPU CKpeniuBaHuu B-nmumdonura (rma3zMaTtuyeckod KIETKH) ¢
OImyXxoJieBOM KJeTKoN. OT I1a3MaTU4YeCKON KJIETKH HacJIeIyeTcsi COCOOHOCTh K
CUHTE3y AaHTUTEN, a OT OIyXOJEBOM KIETKH - CIOCOOHOCTh JUIMTEIBHO
KyJbTUBUPOBATbCS BHE oOpraHu3ma [loNMKIIOHAIbHBIE W MOHOKIJIOHAJIbHbBIC
aHTuTena, ux otinuus. Onyxonu. Metactasbl. ['ubpugoma. [Togbop pazHopoaHBIX
COMATMYECKUX KIETOK Jis co3faHusi TuOpugombl. [lnasMomuToMbl  H
aHTUTeNoOpa3yrone KiaeTku. llolydeHne MOHOKJIOHAJBHBIX IMpEnapaToB, HX
WCIIOJIb30BaHUE, IPEUMYIIIECTBA.

Texywuu konmponaw: JJucnyt « MeauuuHa u 310pOBbE»

Paznen 4 I'ennast uH:KeHepust -26 4yacos.

Tema 4.1. Tpancpopmanus y 0akrepui (2 4).

Teopusa: Tpaunchopmanuss y Oaktepuil. EcTecTBEeHHOE TepeHECEHHE
reHeTHYeCKOW MH(OPMAIIMU OT OJTHOTO OpPTaHM3Ma K JAPYyroMy: Tpanchopmarus u
TpaHcaykius. Mctopusa usyuenus siBjaeHus TpaHchopManuu y 6aktepuid. OmbIThI
®. I'puddura u JI.A. 3unbbepa. [Ipuuunsl Tpanchopmaruu. BreisicHeHue ponu
mosiekyn JIHK kak marepuanbHbIX HOcHUTeNeH HaciencTBEHHOCTH. CIOCOOHOCTh
KJIETOK K U3MEHEHUIO.

Tema 4.2. Bupycsol u 6axkrepuodaru (2 4).

Teopusi: Bupycel u Oaktepuodaru. OTKpbITHE U H3YYEHUE BHUPYCOB U
0akteprodaros. OTiIMUKNE HEKJIETOYHBIX (POPM KU3HHU OT KJIETOUYHBIX OPraHU3MOB.
CtpoeHue BUpPYCOB U OakTepruodaroB, MX TeHETUYECKUM armapar. bakrepuu — 310
HACTOSAIIME KJIETKU. Y HUX UMEETCs] BCe HEOOXOIUMOe NJisi BhIPAaOOTKH SHEPIuH,
CHHTE3a HEOOXOJUMBIX JUISl >KU3HENEATCIIbBHOCTH BEIIECTB, a Takxke s
pasmMHOkeHus. Bupycbl — camas mnpuMmuTuBHas ¢dopma SKU3HM, CTOAIAs Ha
IpaHUIE MEXIYy >KMBOM M HEXHMBOM TmpuUpogod. OHM COCTOSAT JUIIb U3
regetrnaeckoro matepuana (JIHK wmm PHK), «ymakoBanHoro» B O€lKOBYIO
000JIOUKY.

Tema 4.3. He3BaHble «rocTW» — X03s5ieBa M0JI0KeHUs (2 4).

Teopua: 1IpoHUKHOBEHME B KJIETKY X035MHA. [loBeieHME BUPYCOB B KIIETKaX
IIPY Pa3HBIX THMAX WHPEKIUU. Y MEpeHHbIe (JTM30TeHHbIE) BUPYChl. OHKOTEHHBIE
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BUpychl. PerpoBupycel. 3HaueHue QepMeHTa oOpaTHas TpPaHCKpHUIITa3a.
Oco0OEHHOCTH 3JIOKAYECTBEHHBIX KJIETOK, OHKOJOormdyeckue 3aboneBaHus. Poib
OHKOT'€HOB B OPTaHHU3ME.

Tema 4.4. Tpancaykuus (2 4).

Teopus: Tpancaykius — mporiecc neperoca 6akrepuanbHoit JIHK u3 ogHoit
KJIETKH B Jpyryio Oakrepuodarom. Mcmonb3oBaHHe TPAHCAYKIIMM B TEHETHKE
OakTepuil JUisi KapTUPOBAHUS T€HOMA M KOHCTPYMPOBAaHUS IITaMMOB. MexaHu3M
neicTBUs TpaHcayupytomiero ¢gara. Coznanue reHOMHBIX OMOIMOTEK C MTOMOIIBIO
Oaktepuodaros. [lmasmumpl, ux xapakrepHble ocoOeHHOCTH. CalT peTUIMKaIuy.
[TonoBol mponecc u mosioBoe pasmHoxkeHue. [losmoBoil mpouecc y OakTepuil.
TpaHCMUCCUBHBIE MJIA3MUBI.

Tema 4.5. bakrepuu 3ammmanTes (2 9).

Teopus: @akTop pe3nCTEHTHOCTH. [lelicTBUEe yMEpEHHBIX (paroB — NpHUKMHA
YCTOMYMBOCTU OaKTEepUil K aHTUOMOTHUKAM.

Tema 4.6. bopb0a 0akTepuii NPOTUB BUPYCHBIX HHeKuMid (2 4).

Teopus: boppba OakTepuili TPOTUB BHUPYCHBIX wuHbeknuil. JleiicTBue
pPECTpHUKTAa3 Ha UX CAlThl y3HaBaHUs. PazHooOpasue pectpukras. JIunkue u Tymbie
KOHIbI. 3aIUTa KJIETOK OT COOCTBEHHBIX PECTPUKTA3.

Tema 4.7. BekTop 001bIKX MepeMeH (2 4).

Teopus: Bextop B 6uotexnonoruu. Ocodennoctu BekropHout JJHK. JIunkep
Y nonuiuHKep. CeIeKTUBHBIN MapKep.

Tema 4.8. MeToabl reHHOI UH:KeHepHH (2 4).

Teopua:  Metonpl T€HHOM  WHXXEHEpUH. MeETONHMKa  ITOIYYEHHS
pekomOunanTHolt JIHK mo II. Jlobany u II. bepry. KoHctpyupoBaHue KIETOK ¢
W3MEHEHHOW HAaCIEeACTBEHHOCTBIO: PECTPUKLMS, JUTMPOBaHUE, TpaHcPopMaus,
CKpuHUHT. IlosydeHre MW UCHONB30BAaHUME 30HJOB B TE€HHOW HHXKEHEPHUHU.
PeBepraza. OrpanuueHue peanu3alui TEHETHYeCKoW WHGOpMAIMi B KIETKaX.
CrpoeHue oOIepoHa: IMPOMOTOpP, OIEpPaTop, CTPYKTYpHbIE TI'€HbI, TEPMHHATOP.
benkupenpeccopsl. OTanune CTPYKTYPHBIX TEHOB OT PETYISATOPHBIX.

Tema 4.9. Peryasinusi aAKTUBHOCTH I'€HOB Yy NMPOKAPUOT M 3YKaApHUOT (2
4).

Teopusi: MexaHu3M peryisiiiud HM30MPAaTETbHOTO CHUHTE3a BEIIECTB Y
npokapuota. Biusaue cyOctpaTta Ha paboTy onepoHa. Perynsius cuHTe3a OeKoB
AYKaApUOT. 3aBUCUMOCTh peajiu3alliid T€HETUYECKOW MH(OpMAIMKM OT BHEIIHUX U
BHYTpPEHHUX (akTopoB. TpyAHOCTH, CBSI3aHHBIE C CHHTE30M JYKAPUOTHYECKUX
OelKOB B KJETKax mpokapuorT. [lomydeHne XuMepHbIX O€IKOB B KIETKax
OakTepuil. PaboTa TeHOB BBICIIMX 3YKApUOT B TE€HaX Apoxckeil. Bektopsl s
paboThI B KJIETKaxX BbICHIMX opraHu3MoB. Cobutonenre 6e30nacHOCTH Mpu padoTe
T€HHBIX MH)XEHEPOB C MAaTOTCHHBIMHU OpraHu3MaMu. YeTHOUHBIE BEKTOPHI.

Tema 4.10. «PadoTa» reHOB B 4y KEePOAHBIX KJIeTKaXx (2 4).

Ilpakmuka: 1. N3yyenue miecHeBbIX rpuboB (Oemas u cuzasi IJIECeHb) 2.
Bnusuaue temnepatypsl 1 pH cpeapl Ha aeiicTBre (hepMEHTOB (aMIIIa3hI).

Texywuti konmponw: 3anstTue — (opym «Bex TeHHOW WHXEHEPUU:
poOIeMBbl U OyIyIIee»
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Pa3znes 5. buorexnosorus Ha ciys;xko0e y jgwoaei - 16 yacos.

Tema 5.1. buorexHoJiorusi B Meauuuse (4 4).

Teopusi: W3roroBieHuWe BakUMH OMOTEXHOJOTMYECKUMH  METOJaMHU:
CyObeMHUYHbIC  BaKIMHBI, TOJUBAKIMHBI. MOHOKJIOHAJIbHBIE  aHTUTEJA
MOBBIIIAIOT UMMYHUTET, AUATHOCTUPYIOT U Jjedar 3aboneBanusi. Mcnonb3oBaHue
MMMYHOJICTIPECCAHTOB W AHTUTEN NPU TPAHCIUIAHTALlMM OPraHOB M TKaHEW.
[Tonyyenue uHTEpPEPOHOB, UX 3HAUCHHE JIJISI OpraHMW3Ma YeJIOBEKa U KUBOTHBIX.
JleueHue HACIIEICTBEHHBIX 3a00JI€BaHNI YEIOBEKA.

IIpaxmuxa: Pabota ¢ nundopmanueil B UHTepHETE, pa3paboTKa mpe3eHTalun

Tema 5.2. HoBble MeTOABI B CeJICKLUH PAacTeHHH (2 4).

Teopusi:  ManodhhHeKTUBHOCTh  TPATUIIMOHHBIX  METOJIOB  CEJICKITUH,
HEOOXOJAMMOCTh TIONIYYCHHS TPAHCTCHHBIX pacTeHuid. CrocoObl BBEACHUS
BEKTOPOB B PACTUTEIIbHBIE KIIETKH.

Tema 5.3. OOgactu npuMeHeHHMsT  TPAHCTE€HHBIX  PACTEHHId.
TpaHcreHnble ;KMBOTHBIE (2 ).

Teopus: OOnacTH TPUMEHEHHsS] TPAHCTEHHBIX pacTeHud TpymHocTH,
NPENSATCTBYIONIME  CO3JIaHUI0  a30T(MUKCUPYIOMUX pacTeHud. TpaHCTeHHbIE
YKUBOTHBIE.

Tema S5.4. B3risig onTuMHCTAa M NMECCMMHCTA HA  TEeHHO-
MOAM(PUIIUPOBAHHBbIE POAYKTHI MUTAHUSA (2 1).

Teopua: 1lponyktsl muTanusg Ha ocHOBe I'M -mpoaykramu: 3a U IPOTHB.
Crpanbsl nocraBmuku ['M pacrenuit u I'M npoxykroB nurtanus. CTaHIapTel U
OpOAYKThl TuTaHusA. TectupoBanue I'M mnpoaykToB Ha 0€30MACHOCTh, HUX
MapKHPOBKA.

Tema 5.5. buorexHo0orust ¥ ITUKA HAYKH (6 4).

Teopus: buodTHKa — 4YacThb 3TUKH, HU3y4darollas HPABCTBEHHYI) CTOPOHY
JEATCIIbHOCTH 4YeJlOBeKa B MeaulliHe, Owosoruu. TepmMuH npemioxedH B.P.
ITorrepom B 1969 r. UccnenoBanne COUMaNIbHBIX, SKOJIOTHYECKUX, MEAUIIMHCKUX
U COIMATBHO-TIPABOBBIX MPOOJIEM, KacarOIINXCsl HE TOJIBKO YEIOBEKa, HO U JIFOOBIX
JKUBBIX OpPraHU3MOB, BKJIOUEHHBIX B 3KOCUCTEMbl. [l03HaHHME TPUPOIBI U €ro
nociencteus. [IpaBuia 06€30MaCHOCTH IS TEHHOWHKEHEPHBIX MCCIIEIOBAHUM.
Koutpons Hag cozmanuem ['MO. MopanbHOdTHYECKHE TPOOIEMbl U3MEHEHUS
FEHETUYECKOW mpupoabl denoBeka. Hayka wu  nomurtuka.  @ytyposiorus,
OMOTEXHOJIOTMUECKHM MPOTHO3 Ha OyyIiiee.

Ilpaxmuxka: 1.1Iumesbie NPOTYKTHI U 3I0POBbE YEIOBEKA.

Texywuui KOHMPOTb:! Kondepenus «DTUYeCcKue poOJIeMbl
OMOTEXHOJIOTUMY.

Tema 6. 3akaodenue (2 4).

[TonBenenune uToroB paboTsl yueOHOTO rofa. Harpaxnenue mno pe3yjabraraM roja.
[ToaroTOoBKa UTOTOBBIX MPOEKTHBIX PabOT.

INJAHUPYEMBIE PE3YJIBTATBI
JInuHOCTHBIE
1. ByayT pa3BUTHl KOMMYHUKATHBHbBIE HABBIKU

11



2.

BynyT nposiBIATBCS COLMaIbHBIE HABBIKH

3. Byner chopMrpoBaHO FKOJIOTMYECKOE MBIITICHUE
MeTtanpeaMeTHble

1.

2.

C(l)OpMI/Ipy}OTC}I HaBBIKM CaMOCTOATCIIBHOI'O IIOHMCKaA, aHaJIkn3a H 0T60pa
I/IH(I)OpMaHHH N3 Pa3JIMYHbIX UCTOYHUKOB;

BYILCT HNMCTb HAaBBIKH O6HI€HI/IH CO CBCPCTHHUKaMH, B3pOCJIbBIMU U B
HpO(i)E?CCI/IOHaJILHI)IX COO6HICCTB3X.

IIpeamMeTHbIe

1.
2.
3.

No ok

3HaeT npeaMeT OMOTEXHOJOTUH, OCHOBHBIE OTPACIU HAYKH

3HAaEeT TJIaBHbIE UICTOPUUECKUE COOBITHS B PA3BUTUU OMOTEXHOJIOTHHI

3HaeT OCHOBHBIE OTKPBITUS B O0JIACTH IMTOJIOTHH, TCHETHKH, OMOXWMUH,
MOJIEKYJISIPHOM OMOJIOTHH

3HaeT 0011Ke MPUHIUITBI OCYIIECTBICHUSI OMOTEXHOJIOTHUYECKUX MTPOILIECCOB
3HaeT JOCTHIKCHHS OMOTEXHOJIOTUH B 00J1aCTH METUIIMHEI

3HaeT ATUYECKHE MPOoOIeMbl OMOTEXHOJIOTUH U T€HHON WHKEHEPUH

3HaeT KJIACCHYECKHUE METOJIbl MOJIECKYJISIPHON M KJIETOYHON OHMOTEXHOJIOTHH
1 XapaKTEPHUCTUKY OCHOBHBIX METOJIOB OMOTEXHOJIOTHH

YMeeT cpaBHUBATh 0OBEKTHI OMOTEXHOJIOTHMH, METO/IbI KICTOUHONW M TeHHOMN
WH)XCHEPHHU, OLICHUBACT UX 3HAUCHUE

Brimonuser HCCJIeI0BATSIILCKUM MPOEKT (rpynmoBoit WJIH
WHIUBUTy AJTbHBIN )
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YCJIOBUSA PEAJIMZALIAU TITPTPAMMBbI
Jlns  ycmemHoW — peanu3alu  JIONOJHUTEIRHON  oOllepa3BUBarOLIEH
nporpaMmbl « BHOTEXHOJIOTHS HEOOXOAUMBI CJICTIYIONINE YCIOBUS:

ITomemmenue

VuebHBII KabuHET U3 pacyera 2,6 M2 Ha 1 pebeHKa. COOTBETCTBUH C
[TocTanoBnenuem ['1aBHOrO roCymapCTBEHHOTO CaHUTApPHOTO Bpada
Poccuiickoit ®eneparuu ot 28.09.2020 1. Ne 28 1. «O0 yTBEp>KICHUH
CanlluH 2.4.3648-20 «CaHUTapHO-3MUIEMUOTIOTHIECKHE
TpeOOBaHUSI K OpraHM3alMsIM BOCIUTAaHUS M OOyYeHHUS, OTIAbIXa U
3I0POBBS ACTEH M MOJIOJICKW» JIJIsl OpraHU3aIMU YIeOHOT0 MpoIecca;
[Tomemenune s 3aHATHM CyXoOe€, JIETKO MPOBETPUBAEMOE, XOPOLIO
ocgeniéHHoe. [lomcobHoe momeleHne HEOOXOAUMO ISl XpaHEHUsS
71a60paTOPHOTrO 00OPYIOBAHUS 1 PEAKTHUBOB.

Oo6opynoBanue

Hanuuue cTon0B, CTynbeB COOTBETCTBYIOIIEH BbICOTH. IlIkadsl,
IIOJIKM JUIsSl XPAHEHUS;

Texnuyeckue cpeacrsa
o0yueHust

JlaboparopHoe obopynoBanue; KommproTep; MynbTUMEAHITHBIN
MPOEKTOP U MHTEPAKTUBHAS JOCKA

YyeOHblii KOMILIEKT Ha
KaXK/A0ro 00y4yarierocst

Terpans, nuHENKa, pydKa, KapaHAall, JACTHK, [IUPKYJIb.
AnbOOMBI, ONpENeNUTENH, MYJSKH, MHUKpockonbl. HactonbHble
UTPHI.

IIporpammHueIe cpeacrBa

» OmneparmonHas cucrema MS Windows 10; MS Windows 8.1; MS
Windows 7 SP1.
* HMHTerpupoBaHHOE 0(PHCHOE IPUIIOKCHUE

MeTtoanueckuii "
y4eOHbIi MaTepHuaJl

O06s3aTenbHO HAIMYKE JIOKAIBHOM CETH U AO0CTYMa K ceTH MIHTepHeT.
e OOyuaromiye BUACOPOIUKH.

e [Ipesentauuu. Harmsanuele mocoOusi, nuTeparypa, Y4eOHBIH U
pa3laTo4HbIA MaTepuai, BUACOPOINKN Bruaeoreka.

e JleMoHCTpallMOHHbIE Marepuanbl. CrpaBouyHass JUTepaTypa Ui
3aHATHUN.

e JlMarHoCTUYECKUE MaTepuallbl, pa3paboTaHHbIE I€1arOroM
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Kanposoe o0ecnieuenue

[Tegaror AOMOIHUTENHHOTO OOpa30BaHMsl, 00pa30BaHUE BBICIIIEE,
BBICIIICH KBaTU(UKAIMOHHOW KaTerOPHH, BIAACIOIINN CICTYIOIUMU
po(heCcCHOHAILHBIMY U JIMYHOCTHBIMHU Ka4eCTBaMH: 00J1a1aeT
OMOAKOJIOTHYECKUM U TEJarOTHYeCKUM 00pa3oBaHUEM; CIOCOOEH
MPUMEHSTh MTOJIYYCHHBIC MPO(ECCHOHAIBHBIC 3HAHUS B MPAKTHUKE
CBOEH JCATENbHOCTH; 3HAET 3aKOHOMEPHOCTEN B3aUMOIECHCTBHS
JUYHOCTH U OOIIECTBA, COI[UAIBHOTO MOBEICHUS M (POPMHUPOBAHUS
JTUYHOCTH; BJIAJICCT HABBIKAMU U MPUEMaMU OpPTaHU3AINN 3aHATUN;
3HaeT (PM3HOJIOTHIO M IICUXOJIOTHIO JIETCKOTO BO3PAcTa; yMeeT
BBI3BaTh HHTEPEC K ceO€ U MPErnogaBacMOMy MPEAMETY; yMEeT
€031aTh KOM(OPTHBIC YCIOBHUS /IS YCIICITHOTO PAa3BUTHS JTUYHOCTH
yUaIIuXcs; yMEeT BUJIETh U PACKPBIBATh TBOPUECKHUE CITIOCOOHOCTH
YUaIUXCs; CHCTEMATHYECKH MOBBIIIACT YPOBEHb CBOETO
MeAarorn4ecKoro MacTepCcTBa U YpOBEHb KBATU(UKAIIUU TI0
CIIELHATBLHOCTH.

14




®OPMbBI ATTECTAIIMA U OHEHOYHBIE MATEPHUAJIBI

[IpoMexyTouHass arrecTauyss W TEKYIIMM KOHTPOJb IO Mporpamme
«BUOTEXHOJIOI'US» na 6a3ze MBOY «CII Ne 28%» nmpoBoAUTCS B COOTBETCTBUHU
c IlonoxxeHmeM o0 TMOPSAOKE TEKYIIET0 KOHTPOJS KadecTBAa IPOXOKICHUS
JOTIOJIHUTEIIbHBIX 0011e00pa3oBaTeNbHbIX IpOrpamMm, IPOMEKYTOUHOU
arrectannu ydamuxcss MBY JIO «CHOT», yTBepKIEHHBIM MPUKA30M JUPEKTOPA
oT 26.01.2021 Nel 1.

Ouenka 00pa3oBaTEIbHbBIX pE3yIbTATOB, 00yyYarommuxcs o
JIOTIONIHUTEBHOW  00Ieo0pa3oBaTeNbHON  00IIEepa3BUBAIONIEH  MPOrpaMme
«bHOTEXHOJIOTHS TPEAINOaaraeT BXOJHOW W TEKYIIMH KOHTPOJb, a TaKkKe,
IIPOMEKYTOYHYIO aTTeCcTalUIo o0y4aromuxcs. Bxonnon KOHTPOJIb
OCYUIECTBJISIETCS B HaUaje oOy4eHHs 0 MpOrpaMMe U HAlpaBJIEH HA TUarHOCTUKY
HAYaJIbHOTO YPOBHS 3HAHWU YMEHUN U HABBIKOB O0YYArOITUXCS.

3HaHUA U YMEHUS MPOBEPSIOTCS MPH MPOBEICHUM TEKYIIETO KOHTPOJIS MO
pazzienaM M TeMaM IOCPEACTBOM BBIMOJHEHHUS OOYYaIOIIMMUCS MPAKTHUYECKHX
pabor B  XMMHUYECKOW  JabopaTOpuu, TOJATOTOBKHM  CaMOCTOSATEIbHBIX
UCCIIeIOBATENbCKUX paboT. B Teuenne yueOHOTO ro1a 00yJaroniecs: yuacTByIoT B
XUMUYECKUX TUCTAHIIMOHHBIX U OYHBIX OJIMMIIAA/IAX.

Texymuii KOHTPOJIb - OIIEHKAa YPOBHSI M KaueCcTBa OCBOCHUSI TEM/pa3ielioB
MpOrpaMMbl U JIMYHOCTHBIX KAau€CTB YYaIIUXCs; OCYIIECTBIISIETCS Ha 3aHATUAX B
TEUEHUE BCEro y4eOHOTO0 rojia;

[IpoMexXyTOUHBIA KOHTPOJL - OIIEHKAa YPOBHS M KayecTBa OCBOCHUS
yYalIUMUCS ~ JIOTIOJIHUTEIBLHON  001eo0pa3oBaTeibHONM  00IIepa3BUBAIOIICH
MPOTPaMMBbI 10 TTOJTYTOAUSIM.

O:xuaembie pe3yJbTaTbl 00YyYeHHUsI 110 MPOrpaMMe OTCJIeKNBAKOTCH B
pa3JMYHBIX (popMax:

®opmbl BXOAHOTO | DopMbl TeKkywiero | ®opmbl ®opMbl AUATHOCTUKHU
KOHTPOJIA KOHTpPOJIS NPOMEKYTOYHOM o0yyaromuxcs no
AHATHOCTHKH HUTOraM peau3aluu
pe3yJbTaToB o0pa3oBaTe/IbHOM
o0pa3oBaTeIbHOM NporpamMm
AeATeJbHOCTH
CobecenoBanue ¢ Beinonnenune JemoHcTpanus panee | 3amura
oOy4aromuMucs B HEOOJIBIINX MIPOJICIIAaHHOT O HCCIIEIOBATENbCKOM
Hayaje rojaa MIPaKTUYECKHUX AKCIIEPUMEHTA JIS paboThI,
CaMOCTOSITEILHBIX 00ydJaromuxcs, co0eceoBaHUE B
pabot IIPOITYCTUBILINX KOHIIE ToAa
3aHATUC, TCCTUPOBAHNEC

[lo oxoHuanunm oOydeHHs 1O TMPOrpaMMe YdYalllUMCS, YCIHEIIHO
3aKOHYMBIIMM OOy4Y€HHUE, BBIIAETCA JTOKYMEHT (CepTHU(HUKAT), YCTAaHOBJIECHHOTO
MBYZIO «CIOT» o6pa3ma o TOM, 4YTO ydyaliuecs NpOHUTd OO0y4YeHHe II0
nporpamMMe. B mOKyMeHTE yKa3bIBarOTCSl CIIMCOK HM3YyYEHHBIX TEM, TOCTHIKEHUS
ydalerocs 3a nepuoj; 00y4eHus 1o IporpaMme.

OueHoyHble MaTEPHUAJIBI.
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[IporpamMmma mnpegycMarpuBaeT TEKYLIMA KOHTPOJIb 3HAHUA WU YMEHUU
oOy4Jaronmxcs, KOTOPBIM MPOBOJAUTCS B CUET ayJUTOPHOIO BPEMEHHU 3aHSITHH,
KOTOPBIM MPOXOAUT B BHJIE TECTUPOBAHUSA, TUCKYCCUH, OTYETOB MO MPOJETAHHON
MPaKTUYECKON padOTe, BHICTYIUICHHS C IOKJIAJOM I10 33JJaHHOM TeMe.
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XapaKkTepuCcTHKA OI[eHOYHBIX MAaTEPHAJIOB
IlepeyeHb TMATHOCTHYECKOT0 HHCTPYMEHTAPHS [IJIsl OCYIIECTBJIEHUSI MOHHUTOPHHTA JIOCTHKEHHST YYAIIIMMHUCH IUIAHUPYEMBIX Pe3yJbTaTOB

HaBBIKAMU OOIIEHUS

Pa3IUYHBIX UCTOYHHUKAX (TEKCTE YICOHMKA, HAYUIHO-
MOMYJISIPHOM TUTEpaType, CIIOBAPSX U CIPABOYHUKAX);
3) yMeeT aHaIM3UPOBaTh M OLICHUBATh MH(HOPMAITHIO,

Ilnanupyembie Kpurepun @®opMbl NOABEAEHUS JAnarnoctuueck | @opMbl
pe3yJabTaThl OLlEHUBAHUS HUTOTOB peaju3anuun uit puxcanun n
H N0KAa3aTeJu nporpamMmm HHCTPYMEHTAPH | OTCJICKMBAHHU
Buasbl konTpoas/ 17| (¢opmsl, | 1 pe3yabTaTa
MPOMEKYTOYHOM MeTO/bI,
arTecTauuu AHATHOCTHKA)
CdopmupoBanHocTh | 1) agekBaTHbIe (HOPMBI TOBEICHUS; B teuenue yaeOHOTO Ha6mronenue Kapra
KOMMYHHKATHBHBIX | 2) YBEpEHHOCTbH B ce0e; rojia Ha 3aHATHSIX, JMYHOCTHOI'O
o _| HaBbIKOB 3) yMeHue BbIpaxaTh CBOU MBICIIH; MEPOINPUATHIX pocrta
2 A 4) ymeHue B3aMMOJICIICTBOBTb B IpyNIIE. y4aluxcs
§ ‘E Bnanenue 1) yMeHure npaBUILHO MPUBETCTBOBATH PYTOr0 YEIOBEKA; B teuenue yueGHOTO Habmonenue Kapra
= M COIHUaIbHBIMHU 2) yMeHUE OBITh TAKTUYHBIM U BEKIIUBBIM; rojia Ha 3aHATHIX, JMYHOCTHOI'O
2 § HaBbIKAMU 3) yMeHUe TPaMOTHO pearupoBaTh Ha KPUTHUKY. MEPOINPUATHIX pocrta
= 9 yUaIIHAXCSI
YpoBeHb 1) 3HaeT OCHOBHBIC IPUHIIUIIBI U MTPABUJIA OTHOIICHUS K B teuyenne yueGHOTO Habmronenue Kapra
c(OpMUPOBAHHOCTH | )KUBOM IpUPOJIE rojia Ha 3aHITHUSIX JMYHOCTHOI'O
9KOJIOTHYECKOT O 2) 3HaeT U NPUMEHSIET OCHOBBI 3JJ0POBOr0 00pa3a KU3HU U pocra
MBILLUICHUS 3/10pOBbECOEPErarOIINX TEXHOJIOTUI; yyaumxcs
3) nmo3HaBaTelbHbIE HHTEPECH 1 MOTHBBI, HAIIPABIIEHHBIC HA
. M3y4YEHUE KUBOU IIPUPOIBI;
2 4) uHTeNeKTyalbHbIe YMEHUS (I0OKa3bIBaTh, CTPOUTH
E paccyX/1eHUsl, aHAIU3UPOBaTh, CPABHUBATh, JI€1AaTh BHIBOJIbI
= U JIp.); 5) 3CTETUYECKOE OTHOLICHHE K )KUBBIM OOBEKTaM.
8 | Bnagenue 1) Brnageer cocraBisifOnIUMU — UccleoBaTeNbckol W | Texkymuii TecToBbI | TemaTnueckue Kapra
3 HaBbIKAMU IIPOEKTHOM  JIEATENBHOCTH, BKJIOYas YMEHHUS BHUJAETH | KOHTPOJb IO pa3lielaM | TBOPUYECKHE JMYHOCTHOTO
E CaMOCTOSITENILHOTO | Mpo0JIeMy, CTaBUTh BOIIPOCHI, BBIIBUTaTh TUIIOTE3bl, AaBaTh | IPOTPaMMBI. paboThI pocta
5 | momcka, aHanmm3a U | ONpeAeNeHHUS MOHATHSIM, KIacCH(PHUIIMPOBATh, HAOIIOIATH, yyaluxcs
£ | ot6opa MIPOBOAUTH 3KCIIEPUMEHTHI, JI€TaTh BBIBOJbI U 3aKIIOUEHUS,
2. | uapopmarmu U3 | CTPYKTYpUpPOBaTh MaTepuai, OOBICHATH, JOKa3bIBaTh,
E Pa3IUYHbIX 3alUIIaTh CBOU HJIEH;
§ HCTOYHUKOB, 2) yMeeT HaXxOJUTh HEOOX0IMMYI0 HH(POPMALIHIO B




peoOpa3oBhIBATh OIEHUBATH HH(GOPMAIIHIO,
peoOpa3oBhIBATH MHPOPMAITUIO U3 OJHON POpPMBI B
ApPYTyto,

3) BiaJieeT 1ENEBBIMU U CMBICTIOBBIMU YCTAHOBKAMHU B CBOMX
JNCHCTBHSX M MOCTYIIKAX [0 OTHOIICHHIO K KUBOH MPHUPOJIE,
CBOEMY 3JI0POBBIO u 3JI0POBBIO
OKPYKAFOIIIHX;

4) ymeer aJeKBAaTHO MCIIOJIb30BaTh PEUYEBBIC CPEIACTBA IS
JUCKYCCHH W apryMEHTAlldd CBOCH IO3WIUH, CPAaBHUBATH
pa3Hble TOYKH 3pEHUS, apryMEHTHUPOBATh CBOIO TOYKY
3peHUs, OTCTAaUBaTh CBOIO MO3HUIIHIO.

IIpenmeTHbIe pe3yJibTAThI

B oGmactu 1) TIaBHBIE HCTOPUYECKUE COOBITHS B Pa3BUTUU Texymmii kouTpons mo | Kondepenuus Kypnain
OMOTEXHOJIOTUU OMOTEXHOJIOTUH; paszzenam IIOCELAEMOCTH

2) OCHOBHBIE OTKPBITUS B 001aCTH LUTOJIOTUH, T€HETHKH, «buorexnonorus:

OMOXHUMUM, MOJIEKYJISIPHOM OMOJI0rUH, CIIOCOOCTBYOIINE IIPOLLIOE U

Pa3BUTHIO OMOTEXHOJIOTUH; HaCTOsLIEE»,

3) «KIaccu4ecKre» MeTO/ bl MOJIEKYISIPHON U KIETOYHON «Kuerounas

OMOTEXHOJIOTHH U XapaKTEPUCTHUKY OCHOBHBIX METOJIOB VUH)XCHEHPUS

OMOTEXHOJIOTUHU (TeHHAs, KIETOYHAasi UHKEHEPHs,

KJIOHUPOBAHUE)
B oGnactu renHoi 1) o61mre NpUHIMITEI OCYIIECTBIEHUS OnoTexHONorndeckux | Texkyuuit kouTposs no | Kondepenuus Kypnan
WUHXEHEpUU MIPOLIECCOB; pazneny «I'enHas HOCEIIaeMOCTH

2) ROCTHXKEHHsI OMOTEXHOJIOTHH B 0071aCTH METUIIMHBI, MHXXCHEPUS»

3) sTuyeckue npoodIeMbl OMOTEXHOJIOTUH U TEHHOM

VHXCHEPUH.
PaGoraer ¢ paboTa ¢ pa3IMuYHbIMH UCTOUHUKAMH HH(OpMaLIUn TemaTnuecknii IIpencraBnenue Kypnain
MCTOYHUKaMU KOHTPOJIb 110  BCEM | IIPE3EHTAlMN NIOCELIAEMOCTH
uH(pOopMaluu pasnenam
3Haer IIPEIMET | yMEET KJ1accu(uIpoBaTh OCHOBHBIE otpaciu | TemaTtnueckuii TectupBanue Kypnan
OMOTEXHOJIOTHH, OMOTEXHOJIOTUU KOHTPOJIb IO  BCEM MOCEIAEMOCTH
OCHOBHBIE  OTpacilu pazzenam.

HayKHu
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YMeer cpaBHUBaATh | 1) cpaBHMBaeT OOBEKTHI  OWOTEXHOJOTHUH, METOJbI | TeMaTHdecKuid [IpakTnueckas Kypnan
00BEKTHI KJIETOYHOW Y TEHHOW MHXKEHEPUU; KOHTPOJIb pa3aeiny pabora IIOCELIaeMOCTH
OMOTEXHOJIOTHH, 2) olleHHBAaeT 3HAYeHHE U TEpPCHEKTUBBI  Pa3BUTHUS

METOABI KJIETOYHOM 6HOT€XHOHOI‘I/II/I IJid pCIICHUA  AKTyaJIbHBIX BOIIPOCOB

u TeHHOH | YeloBe4ecTBa

WH)XXEHEPHH,

OLICHMBAET ux

3HAUYCHHE

BBITOJIHSET PaGota Haj ucciae10BaTeIbCKUM MPOSKTOM. [IpaBuibHOCTH [Tpoekt 3amuTa
UCCJIEIOBATEIbCKUN oopmienus MpPOEKTa

HPOEKT (IPYIIIOBOA
NI
VH/IMBU/TyaJIbHBIH
10 BEIOOPY).

COACPIKaHUA IIPOCKTA
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METOINYECKHUE MATEPHUAJIBI

OO0mas xapakrepucTiKa 00pa3oBaTeIbLHOIO0 MpoIecca.

Conepxxanue oOyueHuss 1o mnporpamme «buorexHonorus» BKIIOYAET
MPAKTUYECKYI0 U TEOPETHUYECKYX0 4YacTu. JloJi1 TEOpeTUYEeCKUX 3aHATUN
COCTaBJISIET OOJIBIIIYIO YACTh OT 00I1Iero ooObemMa 00pa3oBaTeIbHON MIPOrpaMMbl, HO
ATO HE 3HAYUT, YTO Teopusi Oojee Ba)KHA, YEM NPAKTUKA. BOJBIIMHCTBO 3aHATHIM
HOCUT KOMOMHUPOBAHHBIA XapakTep, oO0ydaemble 3HAKOMSTCS C TEOPETHUUYECKUM
MaTepuaioM, 3aTeéM NeAaror HWHCTPYKTHPYET JETe, KakK BBIIOJHUTH
IpaKTHUECKyl0 pabory. OOyuyaemble BBINOJHIIOT pabOTy MO PYKOBOJICTBOM
nefgarora, KOTOPbIA — OCYHIECTBJISIET KOHTPOJIb IIyTEM HAOJIOACHHS  WIU
OLICHMBaHUs pabOThI IO ONPEIEIECHHBIM KPUTEPHUSIM, KOTOPBIE 3apaHee JOBOIATCA
710 CBEJICHUS] 00yYaeMBbIX.

[Iporpammoii  mpegycMoTpeHbl — cienaytome  GOpMbl  OpraHU3alluu
JEATENIbHOCTH YYalluXCs: UHAUBUAYaAIbHbIE, TPYIIIOBbIE, (PPOHTAIIBHBIE.

OCHOBHBIMU METOJAaMHU OOYYEHHUsl, B OCHOBE KOTOPBIX JICKHUT CIIOCO0
OpraHU3alli{ 3aHATUH, SIBISIOTCA:

- CIIOBECHBIC (JIEKINH, O€Ce/Ibl, TIOSCHEHHUS);

- HarJIsIIHbIE (JEMOHCTpAIs WILTIOCTPALUN, TPe3eHTaINi, OMOJIOTHYECKOTO
MaTepHuaa, SKCKypCun);

- IpakTHueckue (coop Marepuana, padoTa ¢ XMMHYECKHMMH PEAKTHUBaMH,
MIOCTAHOBKA MPAKTHYECKUX HKCIEPUMEHTOB, OHOJIOTMYECKUE U XHMHYECKHE
aHaJu3bl 00BEKTOB UCCIICIOBAHUN).

Tunel 3aHATHI, KOTOpbIE MOTYT OBITh HCIIOJIB30BaHbl B IIpoLiEcce
peanu3aluy OpPOrpaMMbl: W3YYEHUST W OCBOCHHSI HOBBIX 3HAHWH, YMEHUU U
HABBIKOB; 3aKpEIUICHHWS M COBEPIICHCTBOBAHMWS 3HAHUN, YMEHUHM U HaBBIKOB,
CaMOCTOATENLHOTO MPUMEHEHUS 3HAaHUW, YMEHHI U HAaBBIKOB; KOMOMHHPOBAHHBIE
U T.JI.

@®opMmbl _IPOBEJEHUS 3aHATHH: Jiekuus, Oecena, BUKTOPHHA, BBICTAaBKa,
JUCIYT, JHUCKYCCHsl, 3aHATHE-UIPa, KOHKYPC, KOHCYJbTalUs, KpPYIJIBIA CTOJI,
nabopaTopHoil 3aHsTHE, «MO3roBOM MTYpM», HAOIIOICHHUE, OTKPHITOE 3aHSTHUE,
NI0XOJ, IPAKTHYECKOE 3aHATUE, MNPE3CHTaUus, pPa3MBILLICHUE, PEWI, pPHHT,
CEMHUHAp, COPEBHOBAHME, TBOPYECKAs BCTpeda, TPEHHMHI, TYPHHUP, 3KCKYpCHS,
DKCIIEIULNS U JP.

[Iporpamma moctpoeHa TakuM 0o0pa3oM, YTO: KaXKJ0€ 3aHSATHE JIETUTCS Ha
JIOTUYECKHU 3aBEPIICHHbIEC YACTH (BOMPOCHI TEMBI), MOCIEAOBATEILHO PeAIN3yeMble
B XOJ€ 3aHATHS; Kaxaas Tema TMporpaMMbl OINUPAeTCs Ha HAyKy U
JNEUCTBUTENLHOCTh M UCIOJIB3YeT B CBOEM COJEPXKAHUU MEXKIIPEAMETHbIE U
MeTaIpeIMETHBIE CBSA3U; KAXK0€ 3aHATUE CTPOUTCS MO CXEME:

a) YCTaHOBJICHUE 0OBEKTA U3yUCHUS,

0) U3N0’KEHUE OCHOBaHUS TEOPUH BOIIPOCa,

B) PaCKpBITHE NHCTPYMEHTAPHUS U3yUYEHHUS BOIIPOCA,

r) 00BbsICHEHUE U 00CYKJIEHUE CIECTBUS BOIPOCaA,

1) ONpENEJICHUE TpaHUl NPUMEHEHHs JAaHHOTO 3HAHUS WIA HaBbIKa;
nporpaMmma o0ecreyrBaeT NPeeMCTBEHHOCTh, KaK B COJIEP)KaHUU, TaK U B METO/AaxX




oOyd4eHHs; B KOHIIE KaXIOTO paszeia MpoTrpaMMbl TMPEAyCMOTPEHBI 3aHSITHS
000011IeHUs ¥ CUCTeMaTU3allui. Y POBEHb IPOTrPaMMHBIX TPEOOBAHUI MOKET OBIThH
YMEHBIIEH WM PAaCIIUpPeH B 3aBUCUMOCTH OT HWHTEPECOB M BO3MOYKHOCTEU
y4aImxcs.

JAnpakTuyecKkue MaTepuabl

VYyebHas u MeToaMyecKas JuUTEparypa IO Kypcy; TMpe3eHTaluu u
BUJIeOQUIBMBI IO BCEM TeMaM Kypca pazgenam: Kierka. Xumuueckas
opranmu3anus kinetku. Knerka. Ctpoenue kiaetku. OOMEH BEIIECTB U MPEBPAIICHUS
sHepruu B KieTtke. Opranusm. Pa3MHOXeHHE W WHAMBUIYAIbHOE pPa3BUTHE
opranu3MoB. Opranu3M. 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH M W3MEHUYMBOCTH.
Cenexuys. DBOJTIONMOHHOE yueHrEe. BO3HUKHOBEHNE U pa3BUTHE KU3HU HA 3eMII€.
[Tpoucxoxnenue yenoeka. OCHOBHBIE IKOJIOTUYECKHAE 3AKOHOMEPHOCTH. YUYEHUE
o ouocdepe.

[Iupoko ucnonap3yroTes IU(PpoBbie 00pa30BaTEIbHbBIE PECYPCHI:

1. Penerutop. buonorus. MynpTumenuitHas oOydaromas mporpamma.
Haunenena Ha nocryrmenue B BY3. 46

2. Penetutop mno buonorun Kupumna u Medoaus. Tectupyromas
mporpamma Jijisi BeITyCKHUKOB. //Kupun u Medoauii.

3. Vpoxku Ouonorun Kupumna u Medoausa. OOmas Ouonorus. //
CoBpeMEHHBIN MHTEPAKTUBHBIN KypC C HCHOJIb30BAHHEM MYJIbTUMEIUA-CPEACTB
oOyuenus //Kupunn u Medoauit

JlunakTudyeckuii  Marepual  MOAOMpaeTcss W CUCTEMATH3UpPYeTCs B
COOTBETCTBHUM C YUEOHO-TEMAaTHYECKUM IUIAaHOM (TI0 Ka)JI0M TeMe), BO3PACTHBIMU
U TCUXOJOTUYECKUMU OCOOEHHOCTAMM JeTed, YpOBHEM HX pa3BUTHUSI U
CIIOCOOHOCTSIMHU.

21



CIIMCOK JIMTEPATYPBI

Cnmcok JuTepaTypbl, peKOMEHI0BAHHBIN MeJaroram

1. AnekceeB JLII. «YTkum» - yOwiinel, wiam  ColajgbHble  aCHEKThI
OHMOTEXHOJIOTHH //DKomorus v *us3ub. — 2005 - Ne 5 — C. 64-66.
2. I'muxk b., [Tactepnak . MonekysipHas 6uotexsosorus. M.: Mup, 2002.

3. INony6es, B. H. ITumesas 6uorexnonorus. / B.H.I'ony6es, 1. H XXuranos —
M.: Jle Jlunpunt, 2001. - 123c.

4. Kewmn I1., Apmc K. Beegenue B ononoruro. M.: Mup, 1988.

S. JlyroBa, JlromMuia AJjekceeBHA. bBHOTEXHOJOTHsS BBICIIMX PACTCHUM:
yaeOnuk / JI. A. JlyroBa. 2-¢ usn., ucnp. u npom. - Cankrt-IlerepOypr: U3a-Bo
CIIer'y, 2010. - 240 ¢

6. MennukoB b. M. buonorus. @opmsl u ypoBHH xku3HHA. M.: IIpocsenienue,
1994.

7. [IpombiniuieHHass TexHoJorus Jiekapets (B 2-x 1.) Tom 1./ B.M. YyemioB. —
XapbkoB: HOAY; MTK —Knura, 2002. — 560 c.

8. Caccon A. buorexHonorus: cBepiieHus 1 Hajaexapl. M.: Mup, 1987.

Q. dapwmarieBTudeckas TexHojorus. /mon pen. B.U. Iloropenosa. — Pocros-

H/[1: ®ennke, 2002. — 544 c.

Cnucok qureparypbl, peKOMEHAYeMbIi Y4alIUMCH

1. bekkep M.E. Bpemenne B OuorexHosoruto - Pura: [lumesas
IIPOMBIIUIEHHOCTB, 2006 — 231 c.
2. buotexnonorus: Yueonoe nocooue ans BY3os. B 8 ku. / Ilog pen. H.C.

Eroposa, B.Jl. CamyiinoBa - M.: Beiciias mikosa, 1987 - Ku. 1. IlpoGaemsr u
NepCIeKTUBHI - 159 c.

3. Bopo6re A.A., Kpupomenun 1O.C., [llupo6okos B.I1. Meaununckas u 4.
CaHWTapHAasE MUKPOOHMOJIOTHsS: YU4EeOHUK JJIsI CTYJIEHTOB BY30B. — M.: Akaaemus,
2003. 4.Ky3neuoB M. H. Hayunoe wuccienoBaHue: METOJAMKA MPOBEACHUS WU
odpopmienue. — M.: M3natennpcko-Toproas kopriopamnus «/lamxos u K», 2004.

4, JleontoBuu A. B., Kamaunmxumna O. n., OOyxoB A. C. TpeHunr
«CaMOCTOSITEIIbHBIC UCCICIOBAHMS IKOJIBHUKOBY. — M., 2003.

5. OO6yuenue ana Oyaymero (mpu noajaepxke Microsoft): YueOnoe mocobue.-
4-¢ u3n., ucnp. — M.: U3gaTenscko-ToproBeiii qom «Pycckas penakiusy, 2004.

6. OcHoBbl 6uotexHonoruu: 10-11 kmaccel: yueOHoe mocobue// bubmuorteka
anekTuBHbIX KypcoB/ E.A. Hukumosa — M.: Benrtana-I"pad, 2009

7. Py6un A.b. buodusuka: YueOHUK 1Jis BY30B. - 2-€ U3/, UCHP. U AOM. - M.,
2000.

8. TutoB E. B. Kak cnegyer opopmMiasiTe pyKONUCH SKOJOTHYECKOTO MPOEKTa
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