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ITosicHuTe/IbHAs 3amMCcKa

HomnomuutenbHas oOlleoOpasoBaTesibHasg OOlliepasBUBalolIas mporpaMma «buorexHonorum:
>KM3Hb, MAaCTEPCTBO, YUeHMe» HalleJieHa Ha TOBBIIIeH)e KauecTBa MOArOTOBKYM KaJpoB U obecrieueHne
MX TIPUTOKA B IPMOPUTETHBIE OTPAC/IM SKOHOMMUKY PETMOHA.

HanHasi mporpamMma pa3paboTaHa B COOTBETCTBMM C AEMCTBYIOIIEN HOPMAaTMBHO-TIPAaBOBOM
6a30i1 hegepasbHOTO, PETMOHAIBHOTO 1 JIOKAJIbHOTO ypoBHEeN: DenepaibHbIM 3aKOHOM OT 29 nerabps
2012 roma Ne 273-®3 «O6 o6pasoBanum B Poccuiickoit @Pemepauyy»; KoHuemimen pasBuUTus
JOMOJIHUTEJIbHOTO o6pa3oBanus gereit no 2030 roga, yTBepskaeHHON pacropspkennem I1paBuTenbcTBa
Poccuiickoit @epeparuu ot 31 mapra 2022 r. Ne 678-p; mpukasom MuHKUCTEPCTBA TPOCBEIIEHNS
Poccuiickoint @epepanmm ot 03.09.2019 Ne 467 «O6 ytBepkaenun lleneBoit Momenu pasBUTHUS
PErMOHAJIbHBIX CUCTEM JIOTIOJTHUTEJBHOTO 00pa3oBaHMSI JeTei»; TMpuKasoM MuHKUCTEpCTBA
npocBemennst Poccuiickont @emepauyu ot 27.07.2022 Ne 629 «0O6 yrBepskoenun Ilopsimka
OpraHmM3alMyM WM  OCYIIeCTBJIeHMs] 0Opa3oBaTe/IbHOM  JeATEeJbHOCTY IO  AOMOJHUTEIbHBIM
006111606 pa3oBaTeIbHbIM IIPOrpaMMam»; mucbmom MuHo6pHayku Poccnm ot 18.11.2015 Ne 09-3242 «O
HampasjJieHuu uHbopMauumu» (BMecte ¢ MeToauuecKMMM PeKOMEHAAIMSIMM IO IMPOEKTMPOBAHUIO
IIOTIOJTHUTEIbHBIX ~ OOlllepa3sBMBAIOIIMX IpOrpaMM  (BKJIIOYas Ppa3sHOYPOBHEBbIE ITPOTPAMMBbI);
MIOCTaHOBJIEHMEM ['JTaBHOrO rocymapCcTBeHHOro caHutapHoro Bpaua Poccumiickoit @eneparyy ot 28
centsiopst 2020 roma Ne 28 «O6 yrBepskmenum canurtapHbix mpaua CIT 2.4.3648-20 «CanurtapHO-
SMUIEMMUOJIOTMYECKNE TPEOOBAHMS K OPTaHM3aIMSIM BOCITUTAHMS Y OOyYEeHMSsI, OTIbIXa U O340POBJIEHMST
JleTel ¥ MOJIOZIEKI»; IIOCTAaHOBJIEHMEeM [ JTaBHOro rocy1apCTBEHHOI'O CaHMTapHOro Bpada Poccuiickoin
®epeparmn ot 28 saBapst 2021 roma Ne 2 «O6 yTBepskaeHnn caHuMTapHbIx mpaBuia M HopMm CaullnH
1.2.3685-21 «I'urmenmyeckme HOPMATUBBI ¥ TpPeOOBaHMUSI K OOECIEUYEHMIO 0e30IacHOCTY ¥ (MJIn)
6e3BpemHOCTY [JIT 4YejoBeKa (aKTOpOB cCpembl OOUTAHMSI»; YCTAaBOM M JIOKQJbHBIMM aKTaMMU
rOCyIapCTBEHHOrO 00pa30BaTEeJIbHOTO YUPEXKAEHUSI TOMOJHUTEIbHOTO 00pasoBaHus TyJIbCKOM
06acti «LIeHTp JONOJHUTEIBHOIO 0Opa30BaHMs JeTei».

B coorBerctBMM ¢ TpebGoBaHMSIMM 3aKOHOHaTeabCcTBa Poccuiickonn  @Pemepauyn
MPOrpaMMON TIPeAYCMOTPEHO OOyYeHMe M BOCHUTaHME OOYYaloIMXCS C OrpaHMYEHHBIMU
BO3MOSKHOCTSIMM 3[IOPOBBSI, @ TakKKe OOYyYaloIMXCs, HAXOHSIIMXCS B COLMAIBHO OMAaCHOM
TTOJIOKEHUY VTV VIHOM TPYJHOM JXKU3HEHHON CUTYaIVN.

[Ipu paspaboTKe [OaHHOM MPOrPaMMbl YUUTHIBAJIACh ITPOrPECCHBHASI KOHBEPTEHIIMS
€CTEeCTBEHHBIX HAyK M TEXHOJIOTMI Ha OCHOBE CUCTEMbI (yHIaMEHTaJIbHbIX 3aKOHOMEPHOCTEN
PasBUTHSI €CTECTBEHHBIX HAayK. YUMTHIBAJIACh KOHBEPreHIMS ABYX BUIOB MBIIILJIEHMS YeJIOBeKa:
HayYHOT'O ¥ TEXHOJIOTMYECKOT0, C OTIOPO¥ Ha (GOPMUPOBAHME UCC/IEIOBATETbCKUX HABBIKOB JJISI
CO3aHMsT KOHKPETHOT'O, TI0JIE3HOTO [IJIS1 YeJIOBEKa, MMPOAYKTa.

CopepykaHue JONOJHUTEIHLHOM — OOLLIe0Opa3sOBaTeIbHOM — OOIIEPa3sBMBAIOILEH  IPOrpaMMbl
TIpemycMaTpuBaeT pasBUTME TBOPUECKMX CIIOCOOHOCTe [HeTel, ¢hopMupoBaHMe HaYaTbHbIX
TEeXHUYECKUX 3HAHWUIA, HAaBbIKOB, YMEHM, CIIOCOOCTBYET MPUOOPETEHNIO YYBCTBA YBEPEHHOCTH U
YCITEeIIHOCTH, TICUMXOJIOTMUYECKOTO O6JIarornosyunsi, HaBbIKOB pa3oueHus 3amauy Ha TOA3adaun,
paboThl B KOMaH/ie, BeIeHMsT MO3TOBOrO IITYypMa, IPMMEHEHMsT JIOTUYECKOTO ¥ aHAJIUTUUECKOTO
MBIIIIJIEHMI, HABBIKOB 110 paboTe ¢ COBpEMEHHBIM 000pYAOBaHMEM B 06IACTY OGMOTEXHOJIOTUA.

AKTYaJIbHOCTH VI HEOOXOIMMOCTh HAHHOWM [IOIMOJHUTEbHOV 00I111e06pa3soBaTeTbHOM
06111epa3BUBaIOIIEel MPOrpaMMbl MPOAMKTOBAHA Pa3BUTMEM COBPEMEHHBIX OMOJIOTUUYECKUX U
MH)KeHEePHBIX TEeXHOJIOTMI B 006J1acTVi OMOJIOTMM U OMOTEXHOJIOTMM, U HeoOXOIMMOCTbHIO
BbICOKOKB/IMGUIIMPOBAHHBIX CIEIMAIMCTOB [IJISI pa3BUTHUSI SKOHOMMKYM TyIbCKOM 00J1aCTH.

B ycnoBusix cobiofeHnsi OCHOBHBIX TMPUHIIMIIOB TOCYJapCTBEHHOM IOJMTUKKA B chepe
06pasoBaHMSI peasn3yeTcsl [IOMOJHUTENbHAsI  0bIeoOpasoBaTesibHas — OOlllepa3BMBaIOIIAs
nporpaMma «BuoTexHosOrMI: KM3Hb, MAacCTEPCTBO, YUYeHWe», MMEOIasd €CTECTBEHHOHAYYHYIO
HAaIpaB/IeHHOCTH, MPOABHUHYThIH YPOBEHb CIOXKHOCTA.

Hosrnzra iporpaMmbl 3aKJIFOYAETCSI B MCIIOAb30BAaHUM: COBPEMEHHBIX TeIarornyecKux
TEXHOJIOT U, TIPMEMOB; Pa3IMYHbIX TEXHUK U CIIOCOO0OB pabOThI; COBPEMEHHOT'O OOOPYIOBaHMS,
MO3BOJISIIOIIEr0 MCC/IENOBAaTh M MOJEIMPOBATh PA3IMUHble OOBEKThl M CUCTEMBI U3 0OJACTU
OGMOTEXHOJIOTUN.

[Tporpamma aganTuMpoBaHa ISl OOYYAIOUIMXCS, COOMPAIOIIMXCS —OCYIIECTBIISITh
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MCCJIeIOBATENIbCKYI0, TPOEKTHYIO U MHKEHEPHYIO J1eSITETbHOCTb.

Or/mranre/ b HbIMI OCOOEHHOCTIMH IOTIOJTHUTETbHOM 006111e06pa30BaTeIbHONM
00611Iepa3BUBAIOIIEN ITPOTPAMMBbI SIBJIIETCSI ee MpodeccroHasIbHasT OPUEHTUPOBAHHOCTbD.

Ilpakrmyeckas 3HAYMMOCTH TIPOTPaMMbl OOYCJIOBJIEHA WMHTerpalyueli 3HaAaHUM 10 DPIAy
IVCIUTIIMH eCTeCTBEHHOHAYYHOro IMKJa: Gusuka, Xumus, 6muosiorusi, reorpadms. O6ydeHue mo
JAHHOM IIPOrpaMMe CIIOCOOCTBYET pPa3BUTHUIO MAMSITH, JIOTMUYECKOTO MbIIIJIEHMSI.

Anpecar nporpammbi- obydatoiyecs: 11-18 yier o6pa3oBaTeIbHbIX OpraHMU3alNii BCEX
TUIIOB.

I'pynma dbopmupyercss n3 pacyera 12 UeyioBeK, YTO COOTBETCTBYET HOPMAaTVMBHOMY
jgokajgbHoMy akTy 'OV 1O TO "IIAOMI".

O6sem mporpamMmpr — 68 yueOHBIX YaCOB.

Dopma obydeHy - OUHas.

OcobeHHOCTH OpraHmu3amyy o6pa3oBarespHoOro mnpoiecca. @opma peaymsanyy MporpamMmmabl -
TpaAMIOHHas. B cirydae BBeleHMsI JMCTAHLIMOHHOM TEXHOJIOTUY O0yUeHMs Mefaror yepes pasinyHbie
IOCTyIHbIEe 1MGPOBbIe TUIATGOPMbI OOecreuynBaeT MpPOBeIeHMe paHee 3allJIAHMPOBAHHBIX 3aHSITUM,
paspabaTbiBaeT BapMAaTMBHYIO YacTh IIPOrPaMMbl, KOTOpas TIO3BOJISIET MEHSTb TEMbI, pa3/esibl
nporpammbl. OOyueHme peTell C MCIOJb30BAHMEM [AaHHONM TEXHOJIOTMM OCYIIECTBIISIETCS B
CcooTBeTCTBUM C JJOKaIbHBIM akToM ['OY 10 TO «LIJOd».

IlomyckaeTcst MCIOJIb30BaHMe 3JIEKTPOHHBIX 00pa3oBaTeIbHbIX PecypcoB ceTu HTepHerT,
He MPOTMBOpEeYAIlMX HOPMaM STUKM U MOpain, B opme Be6G-3aHATUN (MacTep-KJIacCOB, BUIEO
9KCKYpPCUMIA M T.II.) M YaT-3aHSITUM; SJEKTPOHHON IIOYTOBOM paCChUIKM (METOaMUecKue
peKoMeHzaImMn), paboThl B MeCCeHIKepax (KOHCYJbTalMM MO paboraM), KelC-TEeXHOJIOTUU,
npe3eHTanyy, pabotsl B BKonTakTe 1 gp.

Dopmbr opraruzanmy 06pazopareJpHOro mporecca. OCHOBHOM (DOPMON opraHu3amun
06pa30BaTeJIbHOrO MpPOLecca SIBJISIEeTCSl TPYIIIOBOe 3aHSITHE C JeTbMM Pa3HOTO BO3pacTa C SIPKO
BbIPD&KEHHBIM VHAVBUIYAJIbHBIM IOJXOJOM, KOTOpPOE HAIlpaBJe€HO Ha COBEPILIEHCTBOBAaHME
MPaKTUYECKUX  HaABBIKOB. ['pynmoBoi  MeTOon  OOydYeHMs]  CIIOCOOCTBYET  CO3[aHMIO
COpEBHOBATEJILHOTO (hOHA, CTUMYJIMPYIOILIETO MOBBIIIEHHYIO PA60TOCIIOCOOHOCTb 00YUaIOIIMXCST
¥ TIO3BOJISIET Pa3BUThb YMeHMsT 3(PGheKTMBHO B3aMMO/IEICTBOBATh B IPYTIIIE.

Bl 3aHaTH1 OTIPENIENSIIOTCS COEPIKaHMEM ITPOrPaMMbI ¥ MOTYT IIPeyCMaTPUBATh: JIEKIVY C
sjieMeHTaMy Oecefbl, MpPaKTUUYECKMe 3aHSITHS, JabopaTopHble pabOThI, KPYIJble CTOJIbI, MacTep-
KJIACChl, MacTepCKue, eJIOBble ¥ pOJIEBbIE WUTPbI, TPEHUHTY, BbI€3[IHbIE TEeMAaTUUECKUEe 3aHSTHSI,
BBICTaBKM, TBOPUECKME OTUYETDI, SKCKYPCUM, SIKCIIEAUIINN U OPYTHE BUObI YUeOHbIX 3aHITUN.

Pesxum 3aaaTmil. 3aHSTHSI IPOBOJATCS 2 pa3a B HeleIio 1o 2 yueOHbIX yaca ¢ 00s3aTe/lbHbIM
npoBefgenremM 10-TM MMHYTHOM OMHAMMUYECKOM TI1ay3bl, YTO COOTBETCTBYET HOPMaTMBHOMY
JiokajgbHOMY akTy I'OY 1O TO «IJOI».

Cpoxk peaymsanmy IporpaMmbl — 17 Hegenb.

Llenrp mporpammbr: GopMupoBaHMe y oOyyarommxcsi 06a30BbIX KOMIIETEHIMA B 06acTu
61MOoIOT MM ¥ GMOTEXHOJIOT MM, PACIIIPEHNE U YTTyOJIeHe MeKITPeIMETHBIX 3HaHWM M, pa3BUTIE HABbIKOB
1300peTaTesibCKOM AesITeJIbHOCTY CO3/aHue YCJIOBUM JJISI PasBUTUSI TBOPUECKUX U TEXHUUYECKUX
CITOCOOHOCTEN 0OYYAIOIINXCS.

3anayqn mporpamMmal.

OO0yuJarommue:
- HAy4YMUTh MTOJIb30BATbCS TEXHNYECKOI JIUTEPATYPOIL;
- HAyYNUTh CIoco6aM paboThl C OMOJIOrMYECKUMM OObEKTaMM Ha BCEX YPOBHSIX OpraHMU3alNN
SKMBOJ MaTepuu,

- HAYYUTh ITOCTAHOBKE OMOJIOTMYECKOTO SKCIIepMMEeHTa

- chopMMpOBaTh HABBIKM CAMOAMArHOCTUKY U MHTEPIIPeTaly MTOTyUYeHHbBIX Pe3yJIbTaToB;

- chopMMPOBATh LIEOCTHYIO HAYYHYIO KAPTUHY MUDA;
chopMMpoBaTh YUeOHYIO MOTMBAIIMIO ¥ MOTUBALIMIO K TBOPUECKOMY TIOUCKY;

MIPUBUTD MHTEPEC K TTOVICKY HOBBIX 3HAHWIA;
MIPMBUTH HaBBIKYM MTO3HABATE/IbHOM aKTUBHOCTH.
PassuBaroitue:



- Pa3BUTb MCCIIEOBATEIbCKOE Y TEXHUUECKOe MbIIIJIeHe, U300peTaTebHOCTb;

- Pa3BUTh CIIOCOOHOCTM OCO3HAHHO CTaBUTb Tepej COO0J KOHKPETHbIE 3aauM M JOOMBAThHCS
MX BbITIOJIHEHMS.
BocnuraresnbHbie:

- BOCIIUTATh AUCIUTUIMHMPOBAHHOCTD, OTBETCTBEHHOCTb, CAMOOPTaHM3aIIO;

- BOCIIUTATh YBasKEeHMeE K TPYLY;

- BOCIIUTATh MaTPUOTU3M, TOPAOCTDb 32 JOCTMKEHUSI OT€UEeCTBEHHOM HAYKU UTEXHUKMA.

I[Inanupyemblie pe3yabTaTbl
IIpeaveTHEIe Pe3VIbTATHI OOVUEHMS:

[To oKOHUYaHMIO OCBOEHMS ITPOTPAMMbI O0YUAIOIINECS] HAYYaTCA.

— MOHMMATD POJIM €CTECTBEHHBIX HayK M HAyUHbIX MCCIEAOBaHNI B COBPEMEHHOM MMUDE;

— 3HAHMS O PA3IMYHBIX HAITPABJIEHNSIX PA3BUTHUS COBPEMEHHO OMOJIOT UM Y OMOTEXHOJIOT YN,
a TaK’)Ke CMEeKHBIX OTpacsieil 3HaHMUS;

IIJIaHMPOBATh ¥ MTPOBOINUTD IKCIIEPUMEHTHI;

COOTHOCUTD CBOM JEMCTBUS C IJIAHUPYEMbBIMM pe3yJIbTaTaMu;

OCYIIECTBJISITh KOHTPOJIb CBOEH JIeSITeJIbHOCTM B TIPOLIECCE TOCTVKEHMUS pe3yJIbTaTa;
paboTaTh B COBPEMEHHOJ OMOJIOrMUECKO JIabopaTopuiu.

MeTranpeavMeTHblie pe3VabTaThbl.

OG6yuaroliyecs: 0B/I1a1€roT.

— OCHOBHBIMM COCTaBJISTIOIIIMMM MCCJIEIOBATETbCKON Y IIPOEKTHOM AesITeIbHOCTI: Hay4daTCst
BUJIETb MPO6JIEMY, CTAaBUTb BOMPOCHI, BBIABUTATh I'MIIOTE3bl, JaBaTh OMNpPEEeeHMS] MOHSTUSIM,
KIaccuuIMpoBaTb, HaOIOIaTh, CTaBUTb SKCIEPUMEHT, MAejaTb BbIBOAbI M 3aKJIIOYEHMUSI,
3aIlMIIATD CBOU UAEY;

— OCHOBAMM CaMOKOHTPOJISI, CaMOOILIEHKM, TIPUHSTUS PpELIeHU ¥ OCYIIeCTBJIEHMS
OCO3HAHHOTO BbIOOpPA B MTO3HABATEJILHOM JIeSITEJTbHOCTH;

OG6yuaroiyecs: Hay4arcs.

— CaMOCTOSITEJIbHO OIPEeNeIsiTh eI CBOEro O0y4YeHMs, CTaBUTh U (HOPMYIMPOBATD JIJIsI CeOsT
HOBbIe 3a/auM B II03HABATEJbHOM [eSITeJIbHOCTM, DPa3BMBaThb MOTMBBI M WMHTEpPEChl CBOEI
IesiTeTbHOCTY;

— CaMOCTOSITeJIbHO OpraHM30BbIBaTb ¥ BBIMOJHATL pasMyHbie TBOpUYECKME paboT IO
CO3[aHUIO ITPOEKTHbBIX UIE.

bByayr pasBurhr:

— MOHOJIOTMYECKass M OuajloruvecKkasl peub, YMEHUsI BbIPa’KaThb CBOM MbBIC/IM, TTOHMMAThb
TOYKY 3peHMsI cobeceqHMKa, TPU3HABATD MTPABO JPYTOro YeJIOBeKa Ha MHOe MHEHUE;

— YMEHMe MPeICTaB/ISITh M OTCTaBaTh CBOM B3TJISIIbI M YOEXKIEHMS, BECTU IUCKYCCUIO.

JINYHOCTHBIE Pe3YIbTATHI 00YUYEHUSI.

K koHIry 06yueHus Mo JaHHOM MporpamMmMe y o0yJarommxcst 6y4yT CQOpMIUPOBAHBI.

— IO3HaBaTe/IbHbIe MHTEPEChI, UHTEJUIEKTYaIbHbIE ¥ TBOPUECKME CITIOCOOHOCTH;

— CaMOCTOSITEJIbHOCTD B IMIPMOOPETEHMM HOBBIX 3HAHMIA U MTPAKTUYECKUX YMEHUI;

— MOTMBAIIMSI 0OPA30BATEIbHON NeATeJIbHOCTY Ha OCHOBE JIMYHOCTHO OPUEHTUPOBAHHOTO
MOoAX0/1a;

— KOMMYHMKATUBHbIE KOMITETEHTHOCTH B npoiiecce MTPOEKTHO, y4ebHO-
MCCJIeIOBATEIbCKOM, UTPOBOM IeSITeTbHOCTH.

Crocobbr mpoBepK¥ pe3yJIbTaTOB OCBOEHMS IPOTrPaMMbI.”

- MOHUTOPUHT YUeOHBIX TOCTMKEHNM, 00YUaIOIIXCS;

- OTYETHI IO MPAKTUYECKMUM, IKCIIEPUMEHTATbHBIM paboTaM 00yUaIOIIXCS.



COIEP>XXAHMUE ITPOI'PAMMBI
V4e6HbIN I1aH (IPOJABUHYTHIN YPOBEHb C/IOKHOCTH)

Ne | Tema paszgena KomnmuectBo yacoB ®opma
BCEro Teopusi | MpaKTUKa MPOMEXYTOYHOM
aTTecTanun

1 TexHnonorus 6 3 3 Bxopuas

MIPOEKTHOMN IVMarHOCTUKA:
IesTeJIbHOCTY dbopcanT-ceccust
2 | buorexHonOrMM Ha 6 3 3 [TpomeskyTOouH
CITy>K6€e SKU3HU ast aTTecTarys:
JTabOPaTOPHBIN
KOHTPOJIb
3 | CoBpemeHHbIE 22 10 12 [TpomeskyTOUH
METOAbI ast aTTecTalys:
6MOIOTUYECKUX J1abOpaTOPHBIN
MCCIeIOBAHNUNI KOHTPOJIb,
3aImTa
ITPOEKTOB
4 |HanoTexHOJIOrMM IS 6 3 3 [TpomeskyTOUH
BCEX ast aTTecTarys:
JTabOPaTOPHBIN
KOHTPOJTb

5 [Kimerku u TRaHu 8 2 6 [IpomeskyTOUH
ast aTTecTarys:
JTabopaTOPHBIN
KOHTPOJTb

6 |buotexHojyioruu B 18 4 14 [TpomeskyTOUHAas

peIeHNM aKTyaJIbHbIX aTTecTanusi: 6ecena,
BOITPOCOB YeJIOBEUECTBa neiarornvyeckoe
HabJIoeHne.

7 |KoudepeHius 2 2 Urorosas
aTTeCcTalus:
3aIlATa MPOEKTOB

68 25 43

CopepskaHue y4eOHOro IVIaHa
Paspgen 1. TexHo/IOTHSI POEKTHOM AesATETbHOCTH» (6 4., 3T./3 TIp.)
Temal.l. Texuuka 6e30MMacHOCTM Tpu  paboTe B  IMPOEKTHOM
«Buotexunonorum» (24., 1T./1mp.).
Teoprs. IlpaBuia paboTsl B labopatopun. MIH>XKeHepHbIe U 1CC/IeOBaTeTbCKYe HABBIKM.
IlpakTinka. JlabopaTopHas nocyja 1 06opynoBaHue.
@opma koHTposIg. BxogHast muarHocTtvka: opcait-ceccusl.
Tema 1.2. OcHoBHbIe cTaguu >XU3HU MpoekTa. TexHonorust «Ilar passurus» (24.,lIr./1 mp.)
Tema 1.3. Pabora c ucrounnkamu madopmaryu (24., 1t./1mp.).
Teopnsg. JlutepatypHbIit 0630D.
Ilpakrnka. CocTaBieHyue CTPyKTYPHOTO TJIaHA MCCIEA0BATEIbCKON PabOThI.
®opma koHTpOIT. Becena, negarornyeckoe HabogeHne. JIabopaTopHbIii KOHTPOJIb.
Pasnen 2. BuorexHo/iorumu Ha CIy>koe kxusau (64., 3 T./3 np.)
Tema 2.1. Buortexunonorus B Meguuuse (24., 1t./1mp.).
Teoprs. W3rotoBsieHne BakUMH OMOTEXHOJOTMYECKMMM METOHAMM.

HaIpaBJIeHUN



IlpakTiuka. TlomyyenenHTepdepoHOB, MX 3HAUEHME [IJIT OpraHu3Ma YeJIoBeKa U SKMBOTHBIX.

@opma koHTpoIT. Becena, meparornueckoe Ha6ogeHne. JlabopaTopHbI KOHTPOIIb.

Tema 2.2. HoBbie MeTonbI B ceneKuun pacteHuu (24., 1t./1 mp.).

Teoprsg. AHanu3 3GeKTUBHOCTY TPAOULMOHHBIX METOIOB CEJIEKIIVN.

Ilpakrnka. 'eHeTUUeCKye METOIbI B CeJIEKLIMM pacTeHuii. PellieHne 3amau.

@opma koHTpoIg. Becena, meparornueckoe HabogeHne. JIabopaTopHbI KOHTPOIb.

Tema 2.3 buorexHosiorust u atTuka Hayku (24, 11./1 mp.).

Teopusa. buostuxa. IlosHaHyue TPUPOIBI U €ro MOC/IeCTBHS.

Ilpakruka. IlpaBuia 6e301MaCHOCTY IJI TeHHO-MHXKEHEPHbIX UCcaeqoBanmii. dopma KOHTPOJIS.

@opma KOHTPOJIT. TabOPAaTOPHbIN KOHTPOJIb.

Paspgen 3: CoBpeMeHHbIE METOABI OMOJIOTMUECKUX UccaexoBaumi (224., 10T./12mp.)

3ausatue 3.1 CTpoeHue u Xummdeckuit coctas kiaetku (2 4., 1 1./1 mp.).

Teopra. Opranbl pacTeHUN U UX KJIETOYHOE CTPOEHMeE.

IlpakTinka. Pabora ¢ mukpockonom. Knerounast memOpaHa u ee pyHkuyyu. OCHOBHbIE BellleCTBa
PaCTUTEIbHOM KJIETKMU.

@opma koHTpoJIT. becena, megarorunyeckoe HaboneHne. JlabopaToOpHbI KOHTPOJIb.

3ausarue 3.2 MeToabpl aHaTOMO-TMCTOXMMMUYECKUX UCCIIeIOBAaHMIA PACTUTEIbHbBIX TKaHel (2 4.,
1r./1 op.)

Teopust. Cioco6bl MPUTOTOBJIEHMS AHATOMUYECKIX CPE30B.

[IpakTuka. ITonyueHne cpe3oB ¢ repbapHoro martepuasna. OkpallBaHyue CpPe3OB, 3aK/I0UeHe
ux B Oamb3aM WM Jpyrue cpeabl. TeXHMKa MPUTOTOBJEHMSI BPEMEHHBIX WM ITOCTOSTHHBIX
LIMTOJIOTMYECKMX ITpenapaToB. KauecTBeHHbIe peakiyy Ha OMpejiesieHle COCTaBa OT/Ie/IbHbIX BEIlleCTB,
TKaHel B 11eJIOM.

@opma koHTpoJIT. becena, megarorunyeckoe HabaoneHne. JlabopaTopHbI KOHTPOJIb.

3ausarue 3.3 banku maHHbIX, ucnoab3oBaune I'MMC-rexuonornii (2 u., 1 1./1 1ip.)

Teopusi. Dxonoruyeckme 3KCIepTU3bl.

[Tpaktuka. Or1leHKa BO3AEMCTBUSI HA OKPYKAIOIIYIO Cpeay U yiepba, NPUUMHSIEMOTO
SKMUBOTHOMY MUPY IPU peanm3ali X03s1CTBEeHHBIX TPOEKTOB. PoJib 9KOJI0r0-3KOHOMMUYECKMUX OI[€HOK
SKMBOTHOTO HaCeJIEHUS B PallIOHAJIbHOM TTPYPOIONOIb30BaHUNA.

@opma koHTpoJIT. becena, megarorunyeckoe HaboneHne. JIabopaTOpHbIN KOHTPOJIb.

Tema 3.4 MeToapl MaJIMHOIOTMYECKUX MccaeqoBauni (24., 1t./1mp.)

Teopra. O6beKThI MAIMHOJIOTMYECKOro aHaamsa. OT6op 1 JabopaTopHas 06paboTka 06pasIoB
IJIST TTJIMHOJIOTMYECKOTO aHajm3a. VIHTepmperaiyus CIOpPOBO-TIBLIBLIEBBIX AuMarpaMm. IIpumeHeHue
MaJMHOJIOTUYECKOTO MeToJa (PEeKOHCTPYKIIMSI PACTUTEIbHBIX COOOIIECTB, PEKOHCTPYKIMS KIMMaTa,
MCIIOJIb30BaHME B CEJIEKIIMOHHONM paboTe). [TammHomornueckme uccaegoBaHms 15T OLIEHKM COCTOSTHUS
OKPY>KAIOIIEN Cpefibl.

Ipakrnka. TlanuHoMOrMYeCKNI aHaIN3 Meaa.

@opma koHTpoJI7. becena, megarorunueckoe HaboneHne. JlabopaTopHbI KOHTPOJIb.

Tema 3.5 Broxummueckne MeTofbl uccaeaBoanus (24., 11./1mp.)

Teoprga. TexHuka 6e30macHOCTM paboOT B OMOXMMMYECKOM Jlaboparopum. XapaKTepUCTUKA
OCHOBHBIX I'PYIII COeIMHEHMI B PACTEHUSX.

IlpakTnka.  DKCTpakius,  1eHTpudyrmupoBaHue, XpomMarorpaduueckoe  pasjesieHue.
PedpakromeTpuuecknii MeToj OIpenesieHns cyxoro BellectBa. OrpeneneHre CyMMapHOTO
xj0podwia U KApOTUHOUAOB CIIEKTPOPOTOMETPUYECKUM METOAOM.

Dopma koHTpOIT. Becena, negarornueckoe HabogeHue. JIabopaTopHbIii KOHTPOJIb.

3ausarue 3.6 OukcupoBaHMe IKCIepUMeHTaIbHOrO MaTepuana (24., 1T./1mp.).

Teopusi. ®duxcupoBaHME B>SKCIEPUMEHTAJIBHOTO MaTepuasa. KaudecTBeHHbIe peaklMyu Ha
orpeziesieHMe COCTaBa OT/E/bHBIX BEIeCTB, TKaHel B 1ejoM. Opranmsaims U mpoBeieHne 3K0JIOro-
bayHUCTUYECKMX UCCTIeIOBaHMIA.

[IpakTnka.  DKcTpakius, IeHTpudyrupoBaHue, xpomaTorpaduyeckoe  pasgeseHue.
PedpakTomerpruecknii MeTOn OIpeAeseHMs Cyxoro BemiectBa. OrmpeneneHne CyMMapHOTO
xj0podwia ¥ KapOTMHOUAOB CIIEKTPOPOTOMETPUUYECKMM METOIOM.

@opma koHTpoIT. Becena, memarornueckoe HabmogeHne. JlabopaTopHbI KOHTPOIb.



Tema 3.7. MeTonpl aHATOMO-TUCTOXMMMUYECKUX MCCIeqoBanui (24., 1T./1mp.).

Teopmsa @ukcupoBaHue 3sKCIepuMeHTaJbHOro Marepuasia. Croco6Gbl  MPUTOTOBJIEHUS
QHAaTOMMYECKMX CPE30B.

ITIpakruka [lomydyeHue cpe3oB c repbapHoro MmaTepuasna. OKpallMBaHue CPe30B, 3aKII0UEeHNe UX
B Oasib3aM Wy Apyrue cpenbl. TexXHUKa MPUTOTOBIEHNSI BPEMEHHBIX U TTOCTOSTHHBIX ITUTOJIOTUYECKUX
npemnaparoB. KauecTBeHHbIe peaKluy Ha OIpeesieHye COCTaBa OTIe/IbHbIX BEIlleCTB, TKAaHEN B 1IeJIOM.

@opmbl  KOHTpOsIA. Tekympmii KOHTpOJIb. beceqa, Menarorn4eckoe HAOJIFOAEHNE, HI Db,
@porTaabHpII onpoc. [IpakTnyeckas pabora.

Tema 3.8. MeTtonsl MmopdoJsiornyeckoro aHaamusa pacrenun (24., 1t./1mp.).

Teopnsa MHuoroo6pasue SKM3HEHHbBIX dhopm pacTeHumn U UX KJIaccuuKaumm.
buomopdosiornueckue mccienoBanusi U ux 3HavyeHue. [logxombl B BBISIBJEHUM IPUHAIJIEKHOCTU
pacTeHMs K OIpeieJIeHHOM X13HeHHOoM ¢hopme. BapnabesbHOCTD JKM3HEHHBIX (OPM B 3aBUCUMOCTU OT
YCJIOBMIA TIPOU3PACTAHMS.

Ilpakruka Pabora c repb6apHbIM MaTEPMAIOM 110 BbISIBJIEHUIO JXKM3HEHHOM (POPMBI.

@opma koHTpOIT. Becena, negarornyeckoe HabrogeHue. JIabopaTopHbIi KOHTPOJIb.

Tema 3.9. MeToabl MaJIMHOJOIMYECKUX UccaeqoBanmii (24., 1t/1mp.)

Teoprng O6beKThI MaAMHOJIOrMUYecKoro aHaansa. Otéop u maboparopHas 06paboTka 06pasIoB
IJIS TTaJIMHOJIOTMYECKOro aHaiu3a. VIHTepmperalus CIOpPOBO-TIbLIBLIEBBIX AuarpaMM. IIpumeHeHue
MaJIMHOJIOTMYECKOTO MeTo/a (PEKOHCTPYKIMSI PACTUTEIbHBIX COOOIIECTB, PEKOHCTPYKIMS KIMMAaTa,
MICIIOJIb30BaHMe B CEeJIEKLMOHHOM pabore). [TanuHonornueckme uccienoBaHus AJj1s1 OL@HKM COCTOSIHUS
OKPY>KaIoIeN Cpejibl.

ITIpakryuka IlanyHonornueckuii aHain3 Meaa.

@opma koHTpoJIL. TIpoMeskyTOUHAs aTTeCTalys: 1abopaTOPHbIM KOHTPOJIb, 3aIIMTa ITPOEKTOB

Tema 3.10. Okonoro-payHucruueckue ucciaenopaums (24., 1t./1mp.)

Teopus TloneBble TpuU3HAKM U OMNpeldeseHMe  >KMBOTHbIX. MeToabl  U3yueHUSs
MIPOCTPAHCTBEHHOT'O pasMelLeHNsI ¥ pa3MHOXKeHMsT JKUBOTHbIX. KapTorpadupoBaHiue MmecTooOUTaHMIA.
KaptupoBanme pasMelleHusI Ha3eMHBbIX IT03BOHOYHBIX. VI3yueHue pasMHOXKEHMS: BU3yaIbHbIE
HaOJII0IeHNs, UHCTPYMEHTa/IbHbI€ METO/bI.

IlpakTnka Habmomenusi B mpupoge. DKCIIepUMeEHTaIbHble KcciemoBanms. OpraHusauust u
MIpOBeieHNe 9KOJIOr0-HayHUCTUUECKUX SKCKYPCHIA.

Dopma koHTpOIT. Becena, negarornyeckoe HabogeHue. JIabopaTopHbIii KOHTPOJIb.

Tema 3.11. MeTonpl nuxeHOMHAMKALIMK (24., 21Ip.)

Teoprg OcHOBHBIE TTpaByMIa OpraHM3alUy JIMXEHOMHINKAIMOHHBIX UcciemoBanmuii. [TaccuBHas
JIMXeHOMHAUKauys. TexHuKa 3ajokeHus MPOOGHbIX IJIOLIAIOK.

IlpakTrnra Metonyka usmepeHusi OTHOCUTETbHON YMCIEHHOCTY JnIainHuKkoB. Omnpenenenme u
repbapusanys JUIIANHUKOB.

Paspen 4. HaHoTexHosioruu ajis Beex (64., 31./30p.)

Tema 4.1. Hanopasmepsi (2u., 1T./111p.)

Teoprg AXTyalbHOCTH ¥ TIpoOJieMaTHKa 3HAKOMCTBA C HaHOPasMEpPHBIMM OOBbEKTaMM.
3HAKOMCTBO C «JIMHENKOI1» pa3MepoB.

ITlpakTrrka MonenpoBaHyue TPOCTENIIINX HAHOCTPYKTYP.

@opma koHTpoJIT. becena, megarorunueckoe HaboneHne. JlabopaTopHbI KOHTPOJIb.

Tema 4.2. Hanomarepmassl (24., 1T./1mp.)

Teoprs 3HaKOMCTBO C YTJIEpOAHBIMY MaTepuajgaMu M MeTomamyu ux noyydeHus. Ousmdyeckne
CBOJICTBa HaHOMaTepuajoB. MeToabl aHa/IM3a HaHOMaTepuasoB. [TomydeHne rpadena.

IlpakTika VIsydyeHne OSTyYEeHHbBIX YaCTUIT C TTOMOIIbIO ONITUYECKOT'0 MUKPOCKOTIA. 3HAKOMCTBO
C XMMWYECKMMM METOIaMM CHHTe3a OoKcuaa rpadeHa u (QYHKIMOHAIbHBIMM MaTepuajaMy Ha €ero
OCHOBe.

@opma koHTpoJI. becena, megarornyeckoe HaboneHne. JlabopaToOpHbI KOHTPOJIb.

Tema 4.3. HaHOTIOKPBITHS M MOAUGMUIIMPOBAHHbIE MTOBepXHOCTH (24., 1T./111p.)

Teoprsa TunapodobHbIe MOBEPXHOCTU. V3yueHre OCOOEHHOCTENM ITOBEIEeHMST SKUOIKOCTM Ha
MMOBEPXHOCTY TaKMX MaTepuaioB U CAMUX MaTepuasioB.

[TpoBenenne uccinenoBanus «VsyueHme cMaunMBaeMOCTH Pa3INUHbIX TBEPABIX TOBEPXHOCTEN».

8



[TpoekTupoBaHMe MPOCTENIINX UCITBITATE/IbHBIX CTEHIOB, MTO3BOJISIIONINX MPOBEPUTH CBOMCTBA HOBOTO
Marepuasa.

Ilpaktnka WiccrnemoBaHue JMCTbEB pasHbIX pPACTeHMiI HaA TpPeaMeT  OIpemeseHus
X TUIPo(OOHBIX KAUeCTB M CITIOCOOGHOCTY K camoouniieHnto. [IpumeHeHne cBomcTBa rnapoho6HOCTH
u 3(pdekTa caMoOOUMIIEHNS B OBITY, B pa3/IMYHBIX Chepax Mpon3BOACTBEHHON Y MHOM AEeSITeIbHOCTM.

@opma koHTpoIg. Becena, meparornueckoe HabogeHne. JIabopaTopHbI KOHTPOIb.

Paspen 5. Knerku u Tkanu (84., 21./6mp.)

Tema 5.1. O61Mii IJ1aH CTPOEHME KJIETOK SKMBBIX OpraHusmos (24., 11./1mp.)

Teopnsa Tlpokapmotbl M 3yKapuoTbl. CxomcTBO M pasanums. JKMBOTHas ¥ pacTUTeIbHAs
9yKapuoTuueckass KieTka. Teopuyu MPOUCXOKAEHUSI 3YKapMOTUMUYECKOM KieTku. JlabopaTopHbie
paboThI.

Ilpaktnka OcCOGEHHOCTM CTPOEHUS KIJIEeTOK MpokapuoT. OCOO6eHHOCTM CTPOEeHMSI KJIETOK
9yYKapMOT. YUeOHbIM MPOEKT: 3acayra OTeUeCTBEHHBIX OMOJIOTOB B 3allUTE OCHOBHBIX ITOJIOKEHUN
KJIETOUHOW T€OPUM

@opma koHTpOIT. Becena, negarornyeckoe HabrogeHue. JIabopaTopHbIi KOHTPOJIb.

Tema 5.2. OcHOBHbIE KOMIIOHEHTbI 1 OPraHOMIbI KJIeTOK (24., 11./1mp.)

Teoprg OcHOBHbBIE KOMITOHEHTBI I OPTaHOM bl KJIETOK.

Membpana M HagmeMOpaHHbBII KoMIuieKC. CoBpeMeHHas MOJeIb CTPOEHMSI KJIETOUHOM
MeMOpaHbl. Y HMBEpPCATbHbBIN XapaKTep CTPOEeHMsT MeMOpaHbl BCeX KJIeTOK. LlyTomniasma 1 opraHOMIbI.
LIuToCcKeneT KIETOK — €ero KOMIIOHEHTbl M (GYHKIMM B PasHbIX TUIIAX KJIETOK. MeMOpaHHbIe
OPTraHOWU/IbI KIETKMA.

IIpakrnkaJlabopaTopHbie paboThl. MI3yueHne KJIeTOK BOOHBIX MpocTenimX. MisydeHne Tajmoma
JmiaiiHuKa. OCHOBHbIE KOMIIOHEHTBI ¥ OPTaHOMIbI KJIETOK

@opma koHTpoJIg. Becena, meparornueckoe Ha6ogeHne. JIabopaTopHbI KOHTPOIIb.

Tema 5.3. MeTta6omu3m — mpeo6pa3oBaHie BEIeCTB U sHeprun (24., 2 mp.)

Teoprs Metabonmam — Tpeobpa3oBaHye BEIIECTB M SHEPTMM MUTOXOHIPUY U XJIOPOTLIACTHI.
Tunel o6MeHa BellleCTB B KjeTke. VMcTouHuku sHeprum B KieTke. I'eTepoTpodbl U aBTOTPODHI.
OcCHOBHbIE 3aKOHBI OMOHEPTeTUKM B KieTKax. MUTOXOHAPUS — SHepreTnueckasl CTaHLMS KIIETKMU.
CoBpemenHas cxema cuaTesa ATO.

Ilpakruka Xnopomnactel u ¢ortocuHTe3. Pubocombl. CuHTes 6Genka. Tumbl M CTPyKTypa
pubocom 1po- 1 3ykapuoT. OCHOBHBIE 3TAIlbl CMHTE3a 6ejIKa B 9YKapMOTUUECKOM KJIeTKE.

@opma koHTpoJIg. Becena, nemarornueckoe Ha6ogeHne. JlabopaTopHbI KOHTPOIIb.

Tema 5.4. Iapo syKOpPHOTHUECKOV KJIETKM ¥ HYKJIEOTH I, IIpoKapuoT (24., 2 1p.)

Teoprs SIapo 3yKapmMOTUYECKOI KJIETKM U HyKJIeoua mpokapuotr. CTpoeHue 1 3HaUeHue sapa.
ITonsitTe o xpomaTtuHe (3y- 1 rerepoxpomaTit). CTPYKTypa XpOMOCOM. SIIPBIIIKO — €ro CTpoeHue 1
dbyukimm. JKusHeHHbIN MK KIeTKU. Perpoaykiins (pasMHOXKeHMe) KieTok. [ToHsITe O KM3HEeHHOM
IIMKJIe KJIETOK — ero mepuonbl. Perymmkanysg JTHK — BaskHeiimii 9Tam KUM3HM KJIeToK. MUTO3 — ero
6mosiornueckoe 3HaueHue. PasHOBUMAHOCTM MMTO3a B KJIETKax pasHbIX opraHmsmoB. [loHsaTne o
«CTBOJIOBBIX» KJIETKax. Teopusi «CTBOJIOBBIX KJIETOK» — IIPOPbIB B COBPEMEHHON OMOJIOTUU U
MenuiyHe. Meo3 — OCHOBa T'€HOTUIMUYECKOM, MHAUBUIAYATbHOM, KOMOMHATUBHOM M3MEHUYMBOCTH.
buonornueckoe sHauenne merosa. CrapeHue KieTok. Pak — camoe omacHoe 3a60j1eBaHNe YeJIOBeKa U
IpyTux >kuBbix cyiiecTB. CemuHap «Teopusi CTBOJIOBBIX KJIETOK — IPOPBIB B COBPEMEHHON MeIUIIHE
" OUOJIOTUM ».

IlpakTika JlTabopaTopHbie paboOTbl. MUTO3 B KJIeTKaxX KOpPHEN JyKa.

Dopma koHTpOIT. Becena, negarornueckoe HabogeHue. JIabopaTopHbIii KOHTPOJIb.

Pasgen 6. BuoTrexHosoruu B pellleHMM aKTyaJbHBIX BONPOCOB 4enoBeuecTBa (18 u.,
4T./141p.)

Tema 6.1. BuorexHosor — nmpodeccust 6yayiiero (2u., 1t./1mp.).

Teoprsg. ObmacTyt IpuUMeHEHMs GMOTEXHOJIOTUN,

IlpakTyika. OCHOBHbBIE pas[iesibl, KJI€TOUHAsI MHKEeHepysl SKMBOTHBIX U PaCTeHUI, TeHeTuYecKast
VHKEHEePUS, IIPO6JIeMbl 6M0JIOTMUECKOI OMTAaCHOCTH

@opma koHTpoJI. becena, megarornyeckoe HaboneHne. JlabopaTOpHbIN KOHTPOJIb.

Tema 6.2. Opranmusaiys 61MoTexXHOIOTMYecKoM Jaboparopuu (2., 1T./1mp.)



Teoprng. O6opymoBaHVe MOEUHOIO IIOMEIleHMs, O00OpyaOBaHMe IJisl IPUTOTOBJIEHNUS
NMUTaTeIbHBIX Cpel, OOOpymOBaHMe IJIs1 CTepuaIM3anuy, OOOpyAOBaHME [JIT KYJIbTYpPaJbHbIX
IIOMeEILIeHUI.

IIpakrnka. Heo6xoaumbIit HAGOp MOCYIbI ¥ MaTepUasIoB.

@opma koHTpoJI. becena, megarorndeckoe HabaoneHne. JlabopaTopHbI KOHTPOJIb.

Tema 6.3. I'eHeTnueckast uuaskeHepus (4 4, 2T./2mp.)

Teoprnsa. Tenetuyeckass MHKEHEPUST M ee TPUMEHEeHNe, OCHOBHASI TEXHOJIOTUSI TeHEeTUYeCKO
MHKeHepuy, (epMeHTbl B T€HHOV MHKEHepPUM, BEKTOPbI, UCIOJIb3yeMble aJisa KioHupoBauust [THK,
TeHbl ¥ UX TOJyYeHMe, TPAHCKPUIILIMS, TPAHC/ISAINMS, BBEIEHEe TeHOB B GaKTepuu M UX IKCIIPECCHs,
9KCIIPECCHUSI TEHOB B APOXOKAaX, METOAbI MOJYUYEHWUSI TPAHCTE€HHBIX JXMBOTHBIX, KJIOHMPOBAHME OBIIbI
METO/IOM ITepeHoca SIipa, TPAaHCTeHHbIE PACTEHUS

Ilpakruxka. Boigenenne JTHK

@opma koHTpoJI. becena, megarorndeckoe HabaoneHne. JIabopaToOpHbIN KOHTPOJIb.

Tema 6.4. ITniuesBas 6morexHosorvs (4 4., 4 1p.)

Teoprs. TIoHATHE KYJIBTYPbI U30JIMPOBAHHBIX KJIETOK ¥ TKaHEeH, YCIOBMS UX KYJIbTUBMPOBAHMS,
nuTaTe bHbIe Cpefbl, AeaAndepeHIMPOBKa, TUIIbI KJIETOYHBIX KYJIbTYP, XapaKTePUCTUKA KaJUTyCHBIX
KJIETOK, M30/IMPOBaHHbIE ITPOTOILJIACTHI,

Illpaktnka. TonydyeHMe ¥ KYJbTUBUPOBAaHME  KYJIbTYpPbl  M3OJMPOBAHHBIX  KJIETOK.
Vcrionb3oBaHMe KJIETOYHBIX KYJIbTYP PACTEHMIA /IS TIOJTyYeHNSI BTOPUYHBIX COeIVHEHMIA.

@opma koHTpoJIg. Becena, memarornueckoe Ha6mogeHne. JlabopaTopHbI KOHTPOIIb.

Tema 6.5. CenbcroxossiicTBeHHbIe 6MoTexHoIormm (2 4., 2 mp.)

Teopra. KinoHanibHOE MUKPOPa3MHOXKEHMe, IPYMEHEH)e B PACTEHMEBOICTBE, €r0 TEXHOJIOT S,
037I0pOBJIEHNE PACTEHMI, CEIEKIIMSI pacTeHui, (PuKcalys MOJIEKYJIIPHOTrO a30Ta. MeTofbl ITOBBIIIIEHNS
MPOIYKTUBHOCTM PACTEHUMA.

ITlpakruka. Dxckypcust HITI «@urorenernka» (KJIoHMpoBaHue pacTenmii). [IpodeccronanbHast
npo6a o komrmeTteHIMn « CeTbCKOX0351ICTBEHHbIE OMOTEXHOIOT UM »

@opma koHTpOIT. Becena, negarornyeckoe HabogeHue. JIabopaTopHbIii KOHTPOJIb.

OBOIIIEIA, TTOTyueHne 6esika, aMMHOKUCIIOT i BUTAMMHOB

Tema 6.6. Okosiornueckast 6uorexHosiorus (4 4., 4 mp.)

Teoprs. TIpobieMbl COXpaHEHMST OKPY’KAIOIIEN CPebI

ITIpakrTrka VIHTeHCUBHASI OUMCTKA CTOUYHBIX BOJl, 9KCTEHCHBHASI OUMCTKA CTOYHBIX BOJI, OUMCTKA
SKUIKMX CTOKOB ITPOMBIIIIEHHBIX TIPEITPUSITUMNA.

IlpakTnka TlepepaboTka TBEPABIX OTXOAOB, Owuomerpamanyvs HePTSIHbIX 3arpsI3HEHUMN,
KCEHOOMOTUKOB, BOCCTaHOBJIEHME TVIOAOPOIMS IOYB, CAMOOUYMIIIEHE BOJIOEMOB

Ilpakruka. PutopeMeauaiys MOYBBI.

®opma arrecraiym: [I[poMeRyTOUHBIV KOHTPOJIb. JIaBOPaTOPHBIN MPAKTUKYM.

Paspen 7. UtoroBast kKoHdepeHnus (2 4.)

@opmbr KOHTpOoJI9. VITOroBas atTecTtalys: 3aiyuTa MPOeKTOB.

IInanupyemMbie pe3yIbTaThl

IIpengMeTHBIE pe3yIbTaThl 00yUeHMSI:

ITo oKOHUaHMIO MEPBOrO rojia 00yUeHMst 00yUaroIIecss HayyaTcs.

— TOHMMATh POJIM €CTeCTBEHHBIX HayK M HayUYHBIX MCC/IEIOBAHMIA B COBPEMEHHOM MIPE;

— IUIaHMPOBATh U MIPOBOAUTD SKCIIEPUMEHTHI;

— OCYILECTBJISATh KOHTPOJIb CBOEN AesTeIbHOCTY B MPoIecce JOCTUKEHNS pe3ysIbTara.

MertanpeaMeTHbIe Pe3y/IbTaThl.

O6yuarolyecs: 0B/1a4€roT-

— OCHOBHBIMM COCTaBJISTIOIIMMM MCCJIeIOBaTeIbCKOM ¥ MPOEKTHOM IesaTe/IbHOCTU: HaydaTcs
BUOETH HpO6J’I€My, CTaBUTb BOIIPOCBI, BbIIABUT'ATb TIUIIOTE3bl, OdaBaTb OIIpedeJIeHud IIOHATUSIM,
KJIaccupuIMpoBaTh, HabMIOAATh, CTABUTh IKCIIEPMMEHT, [ejaTh BbIBOIbI M 3aK/IIOUEHMs, 3allUIIaTh
CBOU UIEN.

O6yuarolecss Hayyarc.

— CaMOCTOSITEJIbHO OIpeNesIsiTh 1[I CBOEro 0OyuYeHMusl, CTaBUTh U (OpMYyIMpOBaTh IJ1s cebst
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HOBbIE 33/1aUM B [IO3HABATEJIbHOM J1eSITeIbHOCTH, Pa3BMBaTh MOTUBBI X MHTEPECHI CBOEN J1eTeTbHOCTH.

bynyr pasBurhr:

— MOHOJIOTMYECKAs U AMaJIoruyeckas peub, yMeHMs BbIPasKaTb CBOM MBIC/IM, IOHUMATh TOUYKY
3peHus cobeceHNKa, IPU3HABaTh IPAaBO APYroOro yeaoBeKa Ha MHOe MHEHMe.

JInuHOCTHBIE pe3yIbTaTbl 00yUeHUsI.

K koHI1y 06y4eHus 1o JaHHOW IIpOrpaMme Y OOyUaloXcst OYAYT CPOPMHIPOBAHBI.

— IO3HaBaTeJIbHble MHTePeChl, MHTEJUIEKTya/IbHble ¥ TBOPUYECKME CITIOCOOHOCTH;

— MOTMBauMsi 06pa3oBaTeNbHOM eATebHOCTY Ha OCHOBE JIMYHOCTHO OPMEHTUPOBAHHOIO
MOAXOa.

Komiuiekc opranu3anoHHO-TIeJaroru4ecKux yCI0Bui

Kanennmapusiii yue6HbIl rpaduk (/Ipmiaosxerme Neo 1).

YuyeOGHO-BOCITUTATEBHBIN MPOLIECC 0OecreunBaeT MeAaror IOMOJJHUTEIbHOTO OOpa3oBaHMs,
MMEIOIIMII  BbICIlee  OOpasoBaHMe, HAINpaBJIeHHOCTb (Mpoduiab) KOTOPOIO  COOTBETCTBYET
HaImpaBJeHHOCTM (MPO(WIII0) AOTOJHUTEIBHON O00Iepa3BUBAIOIIEN IMPOrpamMmbl «bBrorexHomormum:
>KU3Hb, MacCTepPCTBO, YyYeHMue», ocBauBaeMoy oOyuaromymucsad. OH OCYIIECTBJSIET OpraHu3aluio
JeSITEIbHOCTY OOYYAIOIIMXCS 10 YCBOEHMIO 3HaHWUM, (POpPMMPOBAHMIO YMEHMI M KOMIIETEHIIVI;
CO3IAHUIO TIeJarorMuecKuX YCAOBUM At GOPMMUPOBAHUS UM Pa3BUTUS TBOPUYECKMX CIIOCOOHOCTE,
YIOOBJETBOPEHNIO  IMOTPEOHOCTEN B  MHTE/UIEKTYaJlbHOM, HPAaBCTBEHHOM ¥  (U3MUYECKOM
COBEPILIEHCTBOBaHMY, YKPEIVIEHUIO 3[J0POBbsI,0praHu3aluy CBOOOTHOTO BpeMeH !, MpOdeCCUOHATbHOM
OopueHTanuy; 06ecreYeHn o JOCTVKEeHNST O0YyJaIoIMMMCS HOPMAaTUBHO YCTaHOBJIEHHBIX PE3YJIbTaTOB
OCBOEHMSI  IOIIOJIHUTEJIbHONM  oOOllepasBuBaiomiern  mporpammbl.  OTBewyaeT  TpeOGOBaHMUSIM
IMpodeccuonanbHoro cra"gapra «Ilemaror JOMOJHUTEILHOTO OOpa30BaHMUSI HETE€ U B3POCIBIX»,
YTBEPIKAEHHOTO IpMUKazoM MMHMCTEpPCTBA TPyOa M COUMATIbHOM 3ammThl Poccuiickon @enepauym 22
cenTtss6pst 2021r. Ne652H.

BaskHbIM yC/iOBMEM peayM3aliiy  OOTIOJHUTEIbHOM OOIepa3BUBAIOIIEN TPOTrPAMMBI

«BbnorexHonorMn:  KM3HL, MAaCTEPCTBO, YUYEHME» SIBJISIETCS JTOCTaTOUYHbBI  yPOBEHDb
MaTepuaabHO-TEXHUYECKOTO ObecreueHms.

O6opyaoBaHNMe y4eOHOT0 KabuHeTa

Pacxopn maTepuasioB Aj1s1 3aHSITUI Ha YUeOHbIN Tof A1 1 o6ydJaroiierocs
(TTPOZIBUHYTHIN YPOBEHB CJIOSKHOCTM)

Ne Haumenosanue KommuecTtBo
1. [ITaTuB 1a60paTOPHBIN 1

2. Becbl 1abopatopHble 37eKTpoHHbIe 70 200T 1

3. 3asKMM MPY>KUHHBIN 1

4. CnupToBKa sjabopaTopHast 1

5. Boponka koHmueckast 1

6. CrekysiHHas Tajiovka 1

7. [Tpobupka [1X - 14 10

8. ITpo6upka IIX - 16 10

o. CrakaH BbIcokui ¢ HocukoMm HB - 50 ¢ meTkoit 5

10. LyavHap M3MepuUTeTbHbIN 2-5— 2 1

11. HIratus (moacraBKa) AJist MPOOUPOK 2

12. I'azooTBOIHAs TpyOKa C MPOOKO (TrbKast) 1

13. Yara BelTapyBaTeabHAs 1

14. HepskaTesnb AJisi TpoOUPOK 1

15. [IInarenasb 1

16. ®unbTpoBasibHas 6ymara 1

17. Pa3paTouHblIli JIOTOK 1
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18. Xanar 1
19. Pe3nHoBbIe epyaTKu 5
20. [TuHLeT 1
21. [IpenapoBasibHast uryia 1
22. ITunetka ITacrepa 30
23. MMKpPOCKOIT yUeHNYECKUI 1
24. Yamka ITetpn

@opMbI aTTECTALMM/KOHTPOJIS

Bxogras gmarHocTika TPOBOOMTCSI B Hauajge OOYyUYeHMSI C IIeJIbI0 OlpenesieHusl YpPOBHS
MIOATOTOBKYM 00YyYaroIImMxXcst: popcaiT-ceccus.

Texymit KOHTPOJIP OCYIIECTBIISIETCS B MPOIECCE KAKIOTO YUYEOHOTO 3aHSTHS.

@OopMBI KOHTPOJISI OIIPENEISIOTCS C YUETOM KOHTMHI€HTA OOYUalOIIMXCSl, YPOBHS UX Pa3sBUTHSL.
[TpymeHnsteTrcss KOMOMHMpPOBaHHAsE ¢GopmMa KOHTPOJIST: (POHTAJIbHBINM OMpoc, Oecenma, BBIMOJHEHME
MPaKTUIECKUX PaboT, Megarormyeckoe HabJIroIeHne, CaMOOLIEHKA BhIIIOJTHEHHOM pabOThI C ITOMOIIBIO
rmejarora, KOHKypC, BbICTaBKa, YTO COOTBETCTBYET HOpPMAaTMBHOMY JiokajbHOoMy akTy ['OY IO TO
«0a00».

Llenp TeKkyIIero KOHTPOJII YCIIEBA€MOCTM OOYYaIOIMXCS — YCTAaHOBJIEHME (HaKTUUECKOTO
YPOBHSI TEOPETMUECKMX 3HAHMUI UM IPAKTUUECKUMX YMEHMM Ha Ka)KIOM JTare 3aHSITHS II0 TeMaM U
pasesiaM JIOTOJTHUTEIbHO O0Iepa3sBMBaloILeil IPOrPaMMBbI.

CpencrBa TEKYIIErO KOHTPOJIS OIPENESIIOTCS MefaroromMm IOMOJIHUTENIbHOI0 00pa3soBaHus C
YUYETOM KOHTMHIEHTA OOYYaIOIIMXCS, YPOBHS MX OOYYeHMSs], COAEpKaHMs Yy4uyeOHOro MaTepuasia,
MCIIO/Ib3YEMbIX 00pa30BaTeNbHBIX TEXHOJOTUI M IIpeoycMaTpuBaIOT: Oecemy, IleJarormuyeckoe
HabomeHre, (POHTAJbHBIA OIIPOC, pellleHe KauyeCTBEeHHbIX M paCUETHBIX 3aJay, TeCTOB,
MpaKTUIECKye PabOThI.

[TpomeskyTOUHAasT aTTecTalss OOyJarOIIMXCS ITPOBOIUTCS B CUET ayAUTOPHOTO BpEMEHH,
MpeIyCMOTPEHHOTO Ha PeaM3alyio JOIOJHUTEIbHONM 00Iepa3BUBaloIIel IPOrpaMMbl HE MeHee 2-X
pa3 B rof; B cooTBeTCTBUM C JoKaabHbIM akToM ['OY 1O TO «II1O/». I[TpomeskyTouHas aTTecTauys
MOKET IIpelyCMaTPUBaTh: JJaOOPAaTOPHBIN KOHTPOJIb, 3aLLUTY IIPOEKTOB

[Ipy mpoBemeHMM TIPOMEXKYTOUHOM AaTTECTAIlMM YUYUTHIBAIOTCS PE3YJIbTaThl  ydaCTUS
00YYaIOIIMXCS B KOHKYPCHBIX MEPOIIPUSATHUSIX Pa3IMUHOIO YPOBHSI.

WNToroBast arTecranys, 3aBeplliaiollas OCBOeHMe [OOIIOJHUTEJbHOM O0OIlepa3BUBalOLIen
nmporpaMmbl  «BuoTexHoMOrMM: >KMU3Hb, MAaCTEPCTBO, YUYEHME», IIPOBOIUTCSI B COOTBETCTBUM C
JiokasbHbIM akToM 'OV 1O TO «LJOO/», u MOKeT mpeaycMaTpuBaTh: 3allUTy UTOTOBBIX MTPOEKTOB.

O6yuaronuecsi, MPOJEMOHCTPUPOBABIIIME BBICOKMII YPOBEHb PE3YJIbTATUBHOCTY OOYUYEHUS
(corjacHO AMArHOCTMUYECKMM KapTaM pe3yJIbTaTOB OOYUeHMS M Pa3sBUTHMS ), HAaTPaskIalOTCsI rpaMOTaMM
oy 10 TO «IIIa0d».

Kpome Toro, cucrema omeHKM pe3yabTaTOB 0OyUeHMs IO MporpaMme « BMoTexXHOI0TUN: SKU3Hb,
MAacCTepCTBO, YUeHMue» MpeayCcMaTpUBaeT MCIIOJb30BaHME COLMOJIOTUMYECKUMX METONOB U IIPUEMOB:
aHKEeTMPOBaHMe POIUTEsIel, OOYYAIOIIMXCS M aHAIU3 aHKEeT, MHTEPBbIOVPOBaHME 00YYAIOIINXCS.

OnenouHbie MaTepUAaJIbI
OlieHOUHbIE MaTepUaIbl:
* Tectbl mO Teopum mOasi pasgenoB: «TexXHONOTMSI TPOEKTHOM AesITeIbHOCTU»,
«BroTexHOI0OrMM Ha CITY3KOE SKU3HUY.
* [IpoekTHbIe 3amanus — mpeseHTanyy « CTapT mpoekTa», « Kak mpuBecTy MpOeKT K yCIexy».
* JTabopaTopHbIe MPaKTUKYMbI.

MeToauueckue MaTepuaibl
C Ueybio OOCTMKEHMSI IOCTABJIEHHONM B IpOrpaMMe LeJM ¥ IOJyYeHMS 3alIaHMPOBAHHOI'O
pe3yJbTara, C YYeTOM MHIMBUIYaAJIbHBIX OCOOEHHOCTEN M CIIOCOOHOCTEN IeTel Menaror MmpuBjieKaeT
00YYaIOIINXCSI K OTKPBITUIO HOBBIX 3HAHMI M BKJIIOUAEeT OOYUaIOIIMXCSl B 9Ty JesITelbHOCTD. [lemaror
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YUUT IeTel CTaBUTh Iiepen cOO0I 1e/IU U UCKATh IYTU UX JOCTVKEHMS.

B mpornecce dbopmupoBaHusi yMeHMII ¥ HaBBIKOB BBITIOJHEHMS MCCIEIOBATENbCKUX paboT
CTaBUTCSI IOTIOJTHATEJIbHAS 33/1aua MTO3HABATEIbHOT'O XapaKTepa, HalleJIMBAIoIIast IeTell Ha IpOBeleHN e
HaOoAeHn!, aHam3a cpaBHeHMiA. Cuctema mombopa M BbI6Opa IMPAKTUUYECKMX PaboT, CPOKOB UX
MCIIOJTHEHMSI TOCTPOEHA C TAKMM PacueToM, UTOObI 06ecieunTh Hanbosiee 61aronpusiTHbIE YCIOBUS AJ1sT
UX YCToiHeHus. [IJ1s1 9Toro moa6muparoTcs 3aaHms C yUeTOM OCOOEHHOCTEN M CIIOCOOHOCTEN KaXKI0oro
peberka. @opMMUpYIOTCS HABBIKM CaMOCTOSITEJTbHOTO MCTIOTHeHMs 3aganmii. Co30atoTcsl YCIOBUST AJ1sT
(dbopmMupoBaHNSI HABBIKOB KOHTPOJISI ¥ CAMOKOHTPOJIS B XO/i€ BBITIOJTHEHWS 3aJaHUIA.

3amava, IOCTaBJIeHHasI Tepel pebeHKOM, VAepsKMBaeT ero B paMKax 3afaHus, HO He
OrpaHMuYMBaeT CBOOOY TBOPYECKOTO JEMCTBMS.

CtpyKTypa 3aHSATHS:

1) opraHM3alMOHHBI MOMEHT - TOTOBHOCTh KaOMHeTa, 06yYaroluxcs; OpraHM3alyiOHHOe
HayaJI0 3aHSTHMS; IejieBas YCTaHOBKA Ha paboTy; MOTMBAIMS OOYYAIOIIMXCS K 3aHSITUIO; BBeIEHMe
po6JIeMHOM 3aJjault; BBeJleH)e UTPOBOTO MOMEHTA;

2)  JOorMYecKuil mepexo[ K HOBOM TeMe, OObsICHEHMEe MaTepuaia;

a) BbIJeJIeHMe TJIaBHOTO B M3yuyaeMbIX OOBEKTax M SIBJIEHUSIX; MCIIOJb30BaHMe HarJISIHHOCTH;
MEKITPEeIMETHBIX CBSI3€l; TOCTAaHOBKA 3BPUCTUYECKIX BOIIPOCOB; CO3/IaHNe HECTAHIAPTHOM CUTYalINN;
BBITIOJTHEHME yIpakHeHUiA. TeopeTuueckas YacTb 3aHSATUM [daeTcss B (opme Ipe3eHTaLNi,
BueoposimkoB. O6yuaroImecs JO/KHbI 3alIOMHUTD HOBbBIE ITOHSITYS, TEPMWUHBI.

3) Ilpaktuyeckast pab6ora. JlabopaTOpHBIM TPAKTUKYM II0 KaXKAOW TeMe COCTOUT WU3
HECKOJIbKUX JIabopaTOpHBIX paboT. Ilo HeKoTOppIM TeMam, B 3aBUCUMOCTM OT MaTepUabHO-
TeXHMYEeCKOro obecreueHus: JabopaTtopuy, JiabopaTOpHble pabOThbl, BXOZMIlME B  KaXKAbIA
JIabopaTOPHBIN MPAKTUKYM, TIEAATOT BEIOVPAET CAaMOCTOSITEIbHO, MCXOAS U3 TIPEIJIOKEHHBIX B paboven
MporpaMmme.

4) [TogBemenne wutoroB (pedsiekcuss) IpeayCMaTpPMBAaeT TEKYIIMIA KOHTPOJIb, OLIEHKY
pe3yJbTaTOB BBITIOJIHEHUS 3aJaHMIA TPaKTUKyMa.

Bunbr 3aHATHI: TIpaKTMUYeCKue, KOMOWMHMPOBAHHbIE, SKCKYpPCMM, 3alllMTa ITPOEKTOB.
W cnonb3yemblie TeEXHOJIOTUHA:

— muddepeHIMPOBAHHOE OOYyUEHNE;

— uHbOPMalMOHHO-KOMMYHMKAIIMOHHbIE TEXHOJIOTUM;

— TEeXHOJIOTUSI TPOEKTHOT'O OOyUYeHNsI;

— 370poBbecOeperarolle TeEXHOIOTUN;

— Ppa3BUBAIOIIETO OOYUEHMS;

— JIMYHOCTHO-OPMEHTUPOBAHHOTO MOAXO0/Ia.

IlaHHbIE TEXHOJIOTMM TIO3BOJISIIOT Pa3sBUBAaTh M OINTUMMU3MPOBATh yYEOHO-BOCIUTATEIbHBIN
mpoiiecc.

[Ipr paspaboTKe KaXXAOro Y4YEOHOTO 3aHSATMS CTaBUTCS MHOTOCTYIeHYaTast Ieab: 1)
pacIIMpuUTh/IIPeICTaBUTh HOBYIO eOVMHUILY YuyeOHOro 3HaHMs; 2) pelmuTb OIlpeaeeHHYI0
MCCJIeIOBATEIbCKYIO/TEXHUUECKYIO 3a/ady; 3) OCBOWUTh/3aKPENUTb HOBBIM METOHA, HAyYHOTO
uccaenoBanusi; 4) OCBOUTh/3aKpeNuUTh HaBbIKM pabOThl B yueOHOM rpyrmme/komanze. CTpyKkrypa
KaykKIOTro 3aHATHS BKTIOUYaeT 6;10ku «M3yuaem», «Paccykmaem», «ccmemyeM», « AHAIUM3UpyeM»,

«ITpoekTupyem», «KoHcTpyupyem», «Mogenupyem», «Pedbaekcupyem».

B cinyuyae BBemeHMS OMCTAHUMOHHONM TEXHOJIOTMM OOyYEeHMsS IeJaror dYepes pasjMyHbIe
JIOCTyTHbIe 1IMbpoBbIe TIaTOOPMbI 0OecrieunBaeT IIpoBeieHe paHee 3aIJIaHPOBAHHbBIX3aHSTHIA.

OT60p comepskaHMsI MPOrPaMMbl OCHOBBIBAETCS Ha COBPEMEHHBIX TEHIIEHIMSX JIMYHOCTHO-
OPUEHTMPOBAHHOTO 0OPA30BaHMS U Ha CJIEAYIONIMX MeIarormyeckux MpuHIUIax:

- CUCTEMHOCTb, II€JIOCTHOCTb, OOBEKTMBHOCTb, HAYYHOCTb, [OCTYIHOCTb IS
00YYaOIINXCSI, PeATMCTUUYHOCTD, MPAKTUUECKasl HAIIPaBJI€HHOCTb;

- KOMILIEKCHOCTb ¥ B3aMMOCBSI3b BCeX (PaKTOpPOB, BAMSIOLLMX Ha ITPOLIECC BOCITUTAHMSI;

- eIVHCTBO BOCIPUSITHSI, OOyUEeHMSsI, PA3BUTHSI;

- coueTaHue neJarornyeckoro PYKOBOZCTBA d pa3BUTHEM aKTUBHOCTH,
CaMOCTOSIT€JIbHOCTY Y MHUIIMATUBbI YUaIXCS;

- CUCTEMHOCTb U MOC/IeJOBATETbHOCTh OOPa30BaHMs M BOCITUTAHNS;
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- y4YeT BO3PAaCTHBIX ¥ MHAUBUIYATbHbIX OCOOEHHOCTEN 00yYarolerocs.
Vye6HO-MeTOAMYECKMI KOMIIIEKC
1. TeopeTuyecknue matepuasbl IO pasfesamM IporpaMMbl: TeXHOJOTMUS ITPOEKTHOM

AesATeJIbHOCTI», «buorexnosorun Ha CJIY)K6e XU3HU».

2. O6pasoBaTeIbHbIN IpolecC oOeceueH CJIeAyIOIMYM METOAMYECKM MaTepuaaoM:

2.1. UucrpykrusHbie KapThl (UK):

UK x nmpakTuueckoi pabore 1o teme «CpaBHeHME CTPOEHMST paCTUTEIbHOM,0aKTepyaIbHOM U
SKMBOTHOM KJIETOK ITOJ] MUKPOCKOITOM»

NK «DepmeHTaTMBHOE pacllielljIeHMelepoKCHIa BOJOPOoaa B KieTkax pacteHmii» MK
«BbIsiB/IeHNE MyTareHOB B OKPYsKAIOIIEeN cpene»

UK «/3yueHne KIeTOK Apoxken moa Mmukpockonom» VK «3yueHne miecHeBbIX rpuOOB»

HemonHcTtpauyonHbiin matepuan «Kmaccudukaims antureHoB» UK «IIpaBuia paboTsI € SKMBOM
KYJIbTYPOI»

UK «VYcrpoicTBo 1 pabota cBeToBoro mmkpockomna» MK «Pabora ¢ mMMepCrMOHHOM
CUCTEMOIN»

UK «IIpuroroBneHne MukpoIipernapara JJisi OKpacKu»

2.2.  Meroauka ¢pepMeHTUPOBAHMS JTEKAPCTBEHHBIX PACTEHUI

2.3.  Meroayuka IpUroTOBJIEHNS] BOOHBIX M CITUPTOBBIX IKCTPAKTOB

2.4. Kpurepun OLieHKM HAYyYHO-MUCCIIEAOBATEIbCKMX PAOOT O0YUaIOIIMXCS

2.5. HHCTpyKTMBHAs KapTOYKa K IIPOBEAEHMIO ITpaKTUIeckon pabotsl «OmnpeneneHne
KauecTBa CMeTaHbI»

CHIMCoK JIuTepaTypbl
Jlisa negarora:

1. Meronnueckue  peKOMEHJAIMM TO0  MPOEKTUPOBAHUIO  HOTOJHUTETbHBIX
o0lllepa3BUBAOIIMX  MporpaMm  (BKJIOYas  Pa3HOYPOBHEBble MPOrpamMMbl) :  IMCbMO
MunncrepcrBa obpasoBanus u Hayku Poccuiickoit ®emeparniu o 18 Host6ps 2015 1. Ne 09-3242
// KOOUOUKAIUA.PD : [cant]. - Mocksa, 2022. - URL: https://rulaws.ru/acts/Pismo-
Minobrnauki-Rossii-ot-18.11.2015-N-09-3242/ (mata ob6paiienus: 09.03.2024)

2. Bapcesn, A. JKusab Kak KOHCTPYKTOp. Bbimenu riaBHOe, yoepu JMIIIHee U CO3/aii

>KM3Hb, KOTOpas Tebs1 BmoxHoBJsieT /Ariiiie Bepcesn; nep. ¢ auri. C. ®uimmHa. - 2-e usg. - Mocksa:
16 Maun, MBanoB u ®@epbep, 2017.

3. UBanosa, JI. A. Tlumesas 6uorexHosnorus. K. 2. [lepepaboTka pacTuTesbHOTO
ChIpbsi: yuebHoe mocobue / JI.A. BanoBa, JI.U. BoitHo, V1.C. Banosa; [Toxg pen. 1.M. ["paueBoii.

- Mocksa: KonocC, 2008. - 472 c.

4, Poxxnos, E. [I. Onpenenenne sutamuua C B ChIpbe M HAIMTKAX: METOINYECKME
peKOMeHaIMM K BbIOJHEHUIO JTAOOPaTOPHBIX PabOT MO AUCUMUIUIMHAM «XMUMUSI OTpaCan» U
«MerTop! MCC/IeOBaHMsI OPraHUYeCKMX COeIMHEHNIT» OIS CTYIeHTOB HampasseHus «[IpomgyKTbl
MATAHUST U3 PACTUTENIBHOT'O ChIpbsi» (YpoBeHb 6akanaBpuata) / E. [I. PoskHoB. - buiick: AnT. roc.
TexH. yH-Ta, 2016. - 22 c.

st 00ygarommxcsi:

1. As6enp A. A., Wmommu JI. C. Terpagb KelicoBeix ImpakTuk. Yactb 1. OmbIT
CaMOCTOSITeJIbHBIX McciiemoBanui B 8-9 kiaccax. — Cankr-Tlerepoypr.: lllkonbHas yimra, 2014. - 42 c.

2. A36enp A. A., Wmommn JI. C. Terpamb KelicoBbIx mpakTuK. Yactb 2. OmnbiT
CaMOCTOSITeJIbHBIX McciiemoBanuit B 8-9 knaccax. — Cenkr-Ilerepoypr: LlkonpHas ysinra, 2014. - 48 c.

3. AxmeTtoB M.A. BBefeHne B HAHOTEXHOJIOT UK. XUMUS. YdebHOe rmocobue a1 yuammxcs 10-
11 xymaccoB cpemHux o611e006pa3oBaTeIbHbIX yupeskaenuit. — CaHkT-merepOoypr: O6pasoBaTeIbHbIN
1eHTp «Yuactue», O6pasoBaTesnbHblie poeKkTbl, 2012. - 108 c. (Cepust «HaHorkosa»)

4. buoTexXHOJOTUM: 3KU3Hb, MacTepcTtBo, yuenme: 10-11 xkiaccel: yueGHOe moco6ue//
bubsmoreka snektuBHbIX KypcoB/ E.A.Hukumoa - Mocksa: Benrtana-I"pad, 2009

5. [Hammmpo $1.C. Mukpo6uonorus: 10-11 kmaccel: yue6HOe TMocobue [JiT  yUaIXCs
obiieobpasoBatenbhbix yupeskgenuyt / S1.C.I1Iamupo. -Mocksa: Benrana- I'pad, 2008. -272 c.-u.
(bubamoTeKka 3JIEKTUBHBIX KYPCOB).
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IIns poguTenei:

1. Oo6yuenne mjs 6yayiero: YuebHoe mocobue. - 4-e usg., ucnp. — M.: sgarenbcko-
TOpro.biit oM «Pycckas pemakiyst», 2004.

2. OpapeHHble OEeTH: KOHIIEINTYyaJbHble OCHOBBbI pabOTbl C OHAPEHHBIMM IE€TbMMU B
cucTemMe JOMOJHUTENbHOro obpasosanus. - M.: LIPCIO/] Muno6pasosauus Poccun, 2018 - 254c.

3. JleonroBuu A. B., Kamaunxuna O. g., O6yxoB A. C. Tpeuunr «CamocTosITeIbHbBIE
JCCIeNoBaHMs IIKOJbHMUKOB». — M., 2003.

DJIeKTpOHHbIE 00pa30BaTe/IbHbIE PECYPChI
1. EnuHas  KoJutleKumMsi OCHOBHBIX  0OOpa3oBaTesibHbIX  pecypcoB //  school-
collection.edu.ru: camnr. - [B. m.], 2024. URL: http://school-collection.edu.ru (zmata ob6pariieHus
23.07.2023)

2. Wspatenbckuii  gom «IlepBoe  ceHtss6psi» u  Ilemarormyeckuii  YHUBEpPCUTET
«IlepBoe  centsi6psi»: caut  Cososeitumka C.JI.  [b. M.]. - Mocksa, 2019r. URL:
www.1september.ru (mata o6parmienns 28.04.2024)

3. KypuaToBckmii mpoekT KOHBepreHTHOro obpasoBaumsi // school-collection.edu.ru:

caiit.— [B. m.], 2024. URL: https:/habrahabr.ru/company/softline/blog/256703/ (mara oGpalueHus
21.05.2024)
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