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PABOYASA ITPOI'PAMMA KYPCA PASPABOTAHA HA OCHOBE JJOKYMEHTOB:

» ®epepanpublii 3akoH Poccuiickoit denepammu ot 29.12.2012 1. Ne 273-03 «O0
obpaszoBannu B Poccuiickoit @enepanumn» (¢ u3meHeHussMu ot 29 nexadbps 2022 r.);

» @epepanbHblii 3akoH Poccuiickoit ®@eneparyu ot 24.07.1998 1. Ne 124-03 «O06
OCHOBHBIX T'apaHTHUsX NpaB pedeHka B Poccuiickoit deaepanmm» (¢ u3MeHeHUssMU OT 31 urois
2020 roga);

* Vkas Ilpe3unenTa Poccuiickoii deaepanpu ot 07.05.2018 1. No 204 «O HAMOHAIBHBIX
LICJIAX M CTPATETHUYSCKUX 3ajauax pa3BuTus Poccuiickoii ®enepaimu Ha rmepuod a0 2024 rogay;

* Vka3 [Ipesunenra Poccuiickoit @enepanuu ot 21.07.2020 r. Ne 474 «O HalMOHAIbHbBIX
nensax passutusa Poccun 1o 2030 roga;

» Hamuonaneupeiii npoekT «OOpaszoanue» - ITACIIOPT yTBep:kaeH MNpPe3UauyMOM
Cosera npu Ilpesunmente Poccwmiickoii  depepanpii M0 CTPaTerMYECKOMY PAa3BHTUIO U
HallMOHAJILHBIM MPOeKTaM (IIpoTokoi1 oT 24.12.2018 r. Ne 16);

* Crparerus pa3putus BocruTanus B Poccutickoit depepanmu Ha nepuona g0 2025 rona,
yTBEpKIeHA pacrnopsbkenreM [IpaBurenbeTBa Poccutickoi Deneparnuu ot 29.05.2015 1. Ne 996-

p;

» @epnepanbHblid TPoeKT «Ycmex kaxaoro pedenka» - TNPUJIOXKXEHUWE k mporokony
3aceaHus MPOCKTHOTO KOMUTETAa M0 HAIIMOHAJILHOMY NpoekTy «O6pa3oBanue» ot 07.12.2018 1.
Ne 3;

* Pacnopsixenue IlpaBurensctBa Poccuiickoit ®@enepanun ot 31.03.2022 r. Ne 678-p
«O06 ytBepxaennn KoHnenmuu pa3BuTrs JOMOJHUATEIBHOTO oOpa3oBanus nereit 1o 2030 romay;

* IlocranoBneHue I[7aBHOrO TIOCYAapCTBEHHOIO CaHUTAapHOro Bpauda Poccuiickon
@eneparun ot 28.09.2020 1. Ne 28 OO0 yrBepxkaeHun canutapHbix npasuin CIT 2.4.3648-20
«CaHUTapHO-3MHIEMHOJIOTUYECKHEe TPEeOOBaHUS K OpraHU3alMsM BOCIUTAaHHS W OOYy4YCHHS,
OT/JbIXa U 03I0OPOBJICHUS JETEN U MOJIOAEIKIY;

* IIpuxa3z Munucrepcta npocseuienus Poccuiickoit @enepaunn ot 27.07.2022 r. Ne 629
«O6 ytBepxxaenuu Ilopsaka opraHu3alvy U OCYIIECTBICHUS 00pa30BaTENbHOMN AEATEIbHOCTU
0 JIOTIOJTHUTEIBHBIM 00111e00pa30BaTeIbHBIM IIPOrpaMMam;

* IIpuxa3z Munucrepcta npocseuienus Poccuiickoit @enepaunu ot 03.09.2019 r. Ne 467
«O6 yrtBepxkaeHun lLlemeBoil Momenu  pa3BUTUS  PETHOHAIBHBIX  CHCTEM  Pa3BUTHUSA
JOTIOJTHUTEIBHOTO 00pa30BaHus AETeil»;

 Ilpuka3z MunuctepcTBa obpa3oBanusi U Hayku Poccuiickoit ®deneparmu ot 23.08.2017
r. Ne 816 «O6 ytBepxnenun Ilopsiaka NpUMEHEHHs OpPraHU3ALUSAMH, OCYIIECTBISIOIIUMHU
00pa3oBaTeNbHYIO JCSITEIbHOCTD, YIEKTPOHHOIO O0YYEHHUs, TUCTAHIMOHHBIX 00pa30BaTeIbHbBIX
TEXHOJIOTUH MPH peanu3aii 00pa30BaTEIbHBIX MPOrPAMM;

* Ilpuka3z MunucrepcTBa oopa3zoBanus u Hayku Poccun ot 05.08.2020 r. Ne 882/391 «O06
OpraHu3allii ¥ OCYIIECTBICHUH 00pa30BaTENbHON MAEATENbHOCTH TpU ceTeBOd (opme
peanu3aiy 00pa30BaTEIbHBIX IPOTPAMMY;

* Ilpukas MuHucrepcTBa Tpyda M couuanbHOM 3amuThl Poccuiickoi denepauuu OT
05.05.2018 1. Ne 298 «OO6 yrtBepkneHuu mnpodeccuonanbHoro crangapra «llemaror
JOTIOJTHUTEIBHOTO 00pa30BaHUs AETEH U B3POCIIBIX);

* IIucemo MunuctepctBa mnpocsemierus Poccum ot 19.03.2020 r. Ne I'/]-39/04 «O
HaNpaBJICHUU METOINYECKUX PEKOMEHIALIUI.

Ha coBpemeHHOM »3Tame ojHa W3 CTpPaTErMUYECKUX LieJied B JIOMOJIHHUTEIHHOM
o0pa30oBaHUU OPUEHTUPOBAHA HA PA3BUTHE €CTECTBEHHOHAYYHOTO U TEXHHYECKOTO
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HarnpasieHus. Co3aaHue CeTH IETCKUX TeXHOMapkoB «KBaHTOprym» sBIsieTCs peepaabHbIM
IMPOCKTOM ArenrcTBa CTPATCTUYCCKUX MHUIIMATHB, HAIIPABJICHHBIX HA PAa3BUTUC TBOPUCCKUX
CIIOCOOHOCTEH 00YYArOIIMXCsl, IX CAMOCTOSITEIbHOCTH, HMHUITUATHBBI, CTPEMIICHHS K
caMopealm3alry U caMoornpeelieHuto. JlonomHuTenpHas 001eoopa3zoBaTenbHast
obmiepasBuBaromias mporpamma «brnokBanTym. OCHOBBI CUCTEMHOW OMOJIOTUU: OT MOJICKYJIBI 10
ounocheps» (nanee - [Iporpamma) 6a30BOro ypoBHsI UMEET €CTECTBEHHOHAYYHYIO
HarnpaBjieHHOCTh. [IporpamMma HampasiieHa Ha GOpMUPOBAHKE Y 00 YUAIOIIMXCS MIPEICTABICHHUI
U MPAKTHYCCKUX HABBIKOB B 00JIACTH €CTECTBEHHBIX HAYK, (POPMHUPOBAHKE Y 00 yUJAIOIIUXCSI
UHTEpeca K JaHHOMY HAIIPaBJICHUIO, & TAKXKE HA Pa3BUTHE KPECATUBHOTO MBIIILJICHUSI.

HpeI[MeTHaﬂ obnacTtp — COBpPEMECHHBIC 6I/IOI/IH)KCHepHBIC CHUCTEMBbI, XUMHYECCKHUEC
MponecChbl U 6epe>1cﬂoe OTHOLICHUC K TPHUPOAC.

HanpaBieHHOCTH NPOrpaMMBbI: €CTECTBEHHOHAYUYHASI.

buonorust 1 GMOTEXHOJIOTHSI - AKTHBHO Pa3BUBAIOLIMECS OTPACIH COBPEMEHHON HaydYHOU
MBbICITH. Pa3paboTku B JaHHBIX 00JACTSAX MMO3BOJISIOT PEIIATh IIUPOKUI KPYT BOIIPOCOB,
CBSI3aHHBIX C OXPAHOMW 3/I0POBbS YEJIOBEKA, MOBBIMICHHEM d(PPEKTHBHOCTH
CEIIbCKOXO3SHUCTBEHHOTO U MPOMBIIIIJICHHOTO MTPOU3BOJICTBA, 3alUTOM Cpelibl OOUTAHHS OT
3arpsi3HEHU, OCBOCHHEM TITyOUH OKeaHa U KOCMUYECKOro mpocTpancTBa. CoBpeMeHHbIE
OHMOJIOTMYECKHE 3HAHUS MTO3BOJISIOT CO3/]aBaTh METOIMKH, HAIIPABJICHHBIC HA KOHCTPYUPOBaHHUE
KJICTOK HOBOTO THIIa; HECYIICCTBYIOIIUE B MPUPOJIC COYCTAHHS TCHOB; IPOCKTHPOBATH U
BHEJIPSTh B POU3BOJICTBO Pa3IMYHbIC HHTEP(HEHCH B3aUMOJICHCTBHUS YEI0BEKA M AJICKTPOHHBIX
ycrpoicT. Peannsanus [IporpaMMel O3BOJISET aKTyaaTu3upOBaTh OMOJIOTHYSCKIE 3HAHUS
o0ydJarouuxcsi.

Jlj1s ocMBbICIIEHHOH Npo¢eCCHOHATbHON OpUEHTAIMH IIKOJIBHUKOB ITPOTrPaMMOit
IPEelyCMOTPEHO 3HAKOMCTBO C OCHOBHBIMH NPOQeccusiMU B OMOJIOTUN U CMEKHBIX IIpeaIMeTax, a
TaKKe MPebsIBICHNE 00YJIarOIUMCsl OCHOBHBIX MPOOJIEeM JaHHBIX 00J1acTel, B KOTOPBIX OyAeT
MEPCHEKTUBHO PEaTN30BbIBATh CBOM MPOEKTHL. [Ipeanonaraercs, 4To MIKOJbHUKHU Y3HAIOT O
BO3MOXKHBIX TPACKTOPHUSIX caMopeann3alii B mpodeccusx, CBI3aHHbIX ¢ OUOIOTHEH, U TE U3
HUX, KTO BBIOEPET ATy 00J1acTh KaK MpodeCCHOHATbHYIO, UMEIOT BO3MOKHOCTh OCBAaUBATh
npeyiaraeMble TEMaTHUKHU TIOJT 3a]1a4y MPUMEHEHUS 2TUX 3HaHUH B Oynyiieii mpodeccuu, a
Takxe 6osee 3PPEKTUBHO NOATOTOBUTHCS K MOTYYEHHIO BBICILIET0 00pa3oBaHus
Ouroaoru4yeckoro nmpoduis.

OTtim4uTebHbIC 0COOCHHOCTH MPOTrPAMMBbI

IIporpamma uHTErpUpYyeT B cebe JOCTHKEHHs COBPEMEHHBIX HApaBJICHUH B 00JacTh
O6uosoruu ¥ GMOTEXHOJIOTHH. 3aHUMasICh 10 JaHHOU [Iporpamme, oOydaromuecs JOHKHBI
HAYYHUTHCS TJIAHUPOBATh U PEaTM30BbIBATH KOHKPETHBIE UCCIIEA0BATENLCKUE U TPUKIIATHbIE
3a/1a4M, MIOHUMAaTh POJIb HAYYHBIX MCCIIEI0BAaHUI B COBpEMEHHOM Mupe. Peanuzanus
[TporpaMMsl IpeAnonaraeT UCIoIb30BaHUE HaTypaIbHON HAarJIsAHOCTH, IOCTAHOBKY OIBITOB U
HKCIIEPUMEHTOB, HAOJIOICHUS 32 )KUBBIMHU OpraHU3MaMU. Y MeNI0€ UCTI0Ib30BAHUE KUBBIX U
repOapHbIX OOBEKTOB B COYETAHUH C APYTUMH CPEACTBAMU OOYUYEHUS, OPraHU3aAIIHs
CaMOCTOSITENIbHON PabOThl CIOCOOCTBYIOT YIIIYOJICHHUIO U PACIIMPEHUIO OHOIOTMYECKUX 3HAaHUN
oOyuaromuxcs. [Iporpamma Kypca nocrpoeHa TakuMm o0pa3oM, YTOObI YIITyOUTh U PACHIUPHUTD
NpEe/CTaBICHUS U 3HAHUA B 00JIACTH €CTECTBEHHOHAYYHBIX 3HAHUH, U3YUYUTh OCHOBBI
KU3HEJEATENIBHOCTH U B3aUMOJECHCTBHSI JKUBBIX OpraHu3MoB. [IpegocTaBisieT BO3MOXHOCTh
MO3HAKOMUTBCS € 3TAllaMU Pa3BUTHUS OMOIOIMYECKUX 3HAHUM, YTOOB! YCHEIIHO
OPUEHTUPOBATHCSI B COBPEMEHHOM MUPE U J1e/1aTh IPaBUIIbHBINA BEIOOp, HAIIPUMED, B CUTyaLUsX,



CBSI3aHHBIX C 3arPs3HEHUEM OKPYIKaIOIICH CPEeIbl, HITM ¢ COOCTBEHHBIM 3I0POBBEM, & TAKXKE
pUOOPECTH HABBIKUA PaOOTHI HA COBPEMEHHOM 000PYI0BAaHUH HCCIICIOBATEIHCKOTO Kilacca.

[Iporpamma BKIIIOYAeT TEOPETUUECKYIO U IPAKTUYECKYIO YaCTH.
Ajpecat nporpamMmmsl

[Tporpamma opueHTHpOBaHA HA O0YJAIOIIUXCsl BO3PACTHOM KaTeropuu ot 11 no 15 ner,
UMEOIUX 0a30BbIe 3HAHUS 110 OUOJIOTUH.

O0beM 1 CPOK 0CBOEHHUS IPOTPaMMBbI

[Iporpamma paccuntana Ha 1 yueOHbIit roq. KonndecTBo yueOHBIX 4acOB 110 MpOTrpamMme:
34 akanmemuueckux ydaca (1 3aHsTHE B Heae0 1o 1 akaleMHUIecKoOMY Yacy).

Pexxum 3aHATHIA, NEPHOIUYHOCTD U MPOAO/KUTEIbHOCTD 3aHATHIA

[Iporpamma paccuutana Ha 1 rox oOydenus. JJTUTENbHOCTh U KOJHMYECTBO 3aHATHUH - 1
akajgemMuueckuii yac no 1 3ansturo B Henento (1 akagemuueckuii yac paBeH 40 MuUHyTam, He
BKIItouas nepepsiB). O0muit o0bem 34 akagemMuyeckux yaca. O0yyaroniyecs: OpraHu3yroTcs B
yuebnyto rpynny 10-15 genosexk.

ean» nporpammebl:

dopmupoBaHUe y 00y4arOLIMXCsl KOMIIETEHIIMI HayYHOIO IIO3HAHUS MHpa Ha MaTepuae
IIPAKTUYECKHUX pabOT B 00JaCTH OMOTEXHOJIOTUH.

3agaun nporpamMmmbI
Obyuarowue:

- pa3BuUTHE y 00y4JaromInuXCsl MO3HABATEILHOTO HHTEPECa K MPEeIMETHOM 00IacTu
OuoJIorus;

- (dbopMupOBaHUE IPEJICTABICHUN O )KUBOM OOBEKTE MPU padOTE Ha CTHIKE PA3IUYHBIX
3HaHUH, B 110001 007aCTH YeI0BEUYECKOI MPaKTHKH;

- dbopMHUpOBaHHE MPAKTUUECKUX HABBIKOB B 00JIACTH OMOJIOTUN U OMOTEXHOJIOTHH;

- OCBOCHHE METOJ0OB 3JICMCHTAPHBIX OMOJIOTHYSCKUX HCCHGHOBaHHﬁ, HHTCPpIIPpETAlNN
MOJIYYCHHBIX PE3YJIbTATOB U IPUMCHCHUA PE3YJIbTATOB HA IIPAKTUKE.

Pazeusarowue:

- pa3BUTHC HCI/IXO(I)I/BI/IOJIOI‘I/I‘{CCKI/IX KauCCTB Yy 06yqa10m1/1xc51: naMAaATH, BHUMaHUA,
CIIOCOOHOCTH JIOTUYECKH MBICJINTDE, aHAJIU3UPOBAaTh, KOHHCHTPHUPOBATH BHUMAHUC HA I'NTABHOM;,

- Pa3BUTHC HABBIKOB CAMOIIO3HAHHUA U CAMOOIIPCACIICHUSA

- (bOpMI/IpOBaHI/IC KOMMYHUKATHBHBIX HABBIKOB 1 HABBIKOB COTPYAHHUYCCTBA C
B3pOCJIBIMU U HABBIKOM pa6OTI)I B KOMaHJEC,

- pa3BUTHE YMEHUM HU3J1araTh MbBICIM B YETKOM JIOTUYECKOW MOCIIEI0BATEIILHOCTH,
AQHAJIM3UPOBATH CUTYALIMIO U CAMOCTOSTENIBHO HAXOIUTh OTBETHI HA BOIIPOCHI ITYyTEM JIOTHYECKUX
pacCyKIeHUN;

- Pa3BUTHEC TBOPUYCCKOI'0 U PAIMOHAJIBHOI'O IMOJAX0Aa K PEIICHUIO 3a1a4,



- camMopeaJi3aIiys B X0JIe UCCIIeIOBATEILCKOM, SKCIIEPUMEHTAIBHO- H300peTaTeIbCKOM
JESTSIIBHOCTH M HAyYHO - TEXHUYECKOTO TBOPUECTRA.

Bocnumamenvnuie:
- BOCIIUTaHHE HACTOMYMBOCTH, COOPAHHOCTH, OPraHU30BAHHOCTH, aKKYPaTHOCTH;
- BOCIIUTaHHE KYJIbTYpbl OOIIEHUS U BEJCHUS AUAJIOTa;

- BOCITMTAHHE HABBIKOB 0€CKOH()IMKTHOTO B3aUMOJICHCTBHS C JKUBBIM OOBEKTOM B CpEJie
o0uTaHUS;

(dbopMUPOBaHUE U PA3BUTHE COIMAILHON U TPO(HECCUOHATLHOW MOTHBAITHH.

YueOHO-TEeMATHYECKHU IJIaH

Ne n/mt HaumenoBanue pasnenoB u qachl
BCETo Teopus PAKT. | Dopyer
aTTecTauuu /
KOHTPOJIS
Keiic Nel « YpoBeHb opraHu3anu: KJI€TOYHBII
1 Baenenue B Ouonoruto. Beoaublii 1 1 0
uHCTpyKTax 1o Th
OO011as MUKPOOHOJIOTHS 1 0,5 0,5 oTpoc
3. «OKU3Hb 1101 MEKPOCKOTIOMY 2 1 1 Oecena
4. OO1mas reHeTuKa 1 0,5 0,5 TpakTidec
Kast paboTa
5. EcTecTBO3HaHKME B CHCTEME HAyYHOIO 3HaHHUA |1 0,5 0,5 TTpakTHyec
Kast paboTa
Keiic Ne2 « YpoBeHb OpraHd3anun: OpraHU3MEHHBIN »
) XuMust sKu3HA 1 0,5 0,5 [pakTuuec
Kas pabota
7. «3eneHbIe» 1 0,5 0,5 TTpakTHyec
Kas pabota
3 [TurmenThl. ®U3NKO-XUMHUUECKHE CBOMCTBA 2 1 1 [TpakTnuec
(OTOCHHTETUYECKUX TUTMEHTOB Kast paboTa
9. OKCTpakLusl TUTMEHTOB U3 PACTUTENIBHOIO |2 TTpakTHyec
CHIPbs 1 1
Kast paboTa
10 «OT cagoBoJa K y4EHOMY» 1 0,5 0,5 TTpakTHyec
Kast pabota
Keiic Ne3. « YpoBeHb opranu3aiyu: BUJI0BOID)
" Bce BBINIIO U3 BOABI 1 0,5 0,5 TpakTHuec
Kast paboTa
IoyBa kak cpea obuTaHus 1 0,5 0,5 TpakTHuec
12.
Kast paboTa
13. Keect «Haiiau moxoxero...» 1 0,5 0,5 TpakTHuec
Kasg paboTa
14. Bo3ayx, KOTOPBIM MBI ABIIIHM 1 0,5 0,5 TpakTHHec
Kast paboTa




I5. IIprcroco0IeHHOCTh OPTaHU3MOB K 1 0,5 0,5 IIpakTruec
OKpYy’KaroImei cpeze Kast paboTa
DKocucTeMa Kak OCHOBA KU3HU 2 TTpaxTidec

16. 1 1

Kast paboTa
Keiic Ne4. «@uToausaiin»
17. Boranndeckas kmaccuduKamusa pacTeHAA |2 TTpakTisec
1 1
Kas paboTa
3eneHbIe «IpY3bs» B KOMHATE 1 0,5 0,5 IpakTiyec

18.

Kast paboTa

19 Oropo Ha IMOTOKOHHUKE 2 1 | [Ipaxtruec

Kas paboTa

20 Pacternus 6e3 mOYBBI: MU} HIIH pealbHOCTE? |1 0,5 0,5 [IpaxTruec

Kast paboTa
21 OcHoBBI TaHAma(QTHOTO TN3aiiHa 2 1 1 IIpakTruec
Kast paboTa
9 Co3zanue anTekapckoro oroposa 2 1 | [IpakTuuec
Kast paboTa

3aimuTa npoeKTa

23. Ipen3ammra u 10paboTKa MPOEKTa 2 - 2 Odopmen

HBIC
paboTHI

24. 3amuTa npoekrta. Mrorosas pediaekcus - DKcrepTHEIe

2 2
ITUCTBI
UTOT'O 34 22,5 11,5

1.4 IL1annpyemMsble pe3yibTaThl

ITo ntoram oOyuenus no [Iporpamme oOyuaromyecs noaydar CleAyome
KOMIIETEHIINH:

Jluunwie KomnemeHyuu.

* MOTHBAIUA K 06y‘-IeHI/IIO, TOTOBHOCTH M CLIOCOOHOCTH K CaMOpPa3BUTHUIO U
CaMOO6paSOBaHI/IIO Ha OCHOBE€ MOTHUBallUU K 06yqumo " IO3HAHMUIO,

. LIEJIOCTHOE MUPOBO33PEHUE, COOTBETCTBYIOILEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
U OOILIECTBEHHOM MPAKTUKH;

* KOMMYHUKATHBHBIC KOMIICTCHTHOCTHU B O6HICHI/II/I N COTPYAHHUYIECTBE CO CBEPCTHUKAMU U
B3POCIIBIMH B MIPOIIECCe 00pa30BaTEIbHOM IS TETbHOCTH.

Memanpeomemuvie Komnemenyuu.

. YMEHHE CaMOCTOSTENbHO TUIAHUPOBATh MYTH JOCTUKEHUS 11eJIeil, B TOM UucIie
albTepHATHUBHBIE, 0OCO3HAHHO BBIOMpaATh Harbosee Ap(eKTUBHBIE CTIOCOOBI PelIeHUs YUeOHBIX U
[I03HABATEJIbHBIX 33/1a4;



. YMEHHME COOTHOCUTB CBOU JACUCTBHS C IUIAHUPYEMBIMH PE3YJIBTaTaMU, OCYILECTBIIAT
KOHTPOJIb CBOCH JESITEILHOCTH B MIPOIIECCEe TOCTUKEHUS PE3YNIbTaTa, ONPENeNATh CIIOCOOBI
JeMCTBUI B paMKax MPeI0KEHHBIX YCIOBUN M TPeOOBaHUM, KOPPEKTUPOBATH CBOU JACHUCTBUS B
COOTBETCTBUU C U3MEHSIOIIEHCSA CUTyallueH;

. yMEHHUE NMPaKTUYECKH MPUMEHSTH TIOJy4YEeHHBIE 3HAaHUSI B XOJI€ YI4EOHOM M MPOEKTHON
IEeATEILHOCTH.

Hpedmemele Komnemenyuu.
° IIOHUMAaHHEC POJIN €CTCCTBCHHBIX HAYK 1 HAYYHBIX I/ICCJ'IC,HOBaHI/Iﬁ B COBpEMCHHOM MHPCE;

° 3HaHHWA O pa3JIMYHbIX HAIIPABJICHUAX Pa3BUTHUA COBpCMeHHOﬁ OMOJ0ruHU U
6I/IOT€XHOJIOFI/II/I, a TaK)XKC CMCKHBIX OTpacneﬁ 3HaHHA,

. MIPUMEHEHNE HAYYHOT'O MOJIX0a K PEUICHUIO Pa3JIMYHbIX 3a]1a4, OBJIaJCHUE YMEHUEM
(GbopMyIUpPOBaTh TUIOTE3bI, TUIAHUPOBATH U MTPOBOJIUTH SKCIIEPUMEHTHI, COOTHOCUTH CBOU
JICUCTBUSA C IUIAHUPYEMBIMH PE3YIIbTATaAMM, OCYIIECTBIISITh KOHTPOJIb CBOCH JIEATEIbHOCTH B
MIPOIIECCE TOCTIKEHUS Pe3ysIbTaTa, OMPEICNIATh CIOCOOBI U ICHCTBUS B PaMKaX MPEII0KEHHBIX
YCIIOBUH M TpeOOBaHUH, KOPPEKTUPOBATH CBOM JICHCTBHS B COOTBETCTBUU C M3MEHSIOIIEHCS
CUTYaLUEeH;

. OCBOCHHUE TEXHUK MHKPOCKOIIHH,
. MOJTyYeHUE TIPAKTHYECKUX HABBIKOB PA0OTHI B COBPEMEHHOU OMOJIOTHICCKON
nabopaTopuu;

. YMEHHE UHTEPIPETUPOBATH MOTYyYCHHBIE PE3YyIbTaThl, IPOBOIUTH 00PAOOTKY

PE3YJIbTATOB H3M€p€HHI71 C UCIIOJIb30BAHUCM ITAKCTOB MPHUKIIAAHBIX ITPOTpaMM.
KOMMyHuKGmu@Hble KomnemeHyuu.
* BBICITYIIMBATH U IPUHUMATh BO BHUMAHHWEC B3IIAAbI APYTHUX Hmﬂeﬁ;

. OpPraHU30BBIBAaTh YUEOHOE COTPYIHUYECTBO U COBMECTHYIO I€ATEIIBHOCTD C
IEe/1aroroM M CBEPCTHUKAMK: HaXOAUTh O0Ilee pellieHUe U pa3peliaTh KOH(QIMKTH Ha OCHOBE
COIJIaCOBaHUs MO3UIMI U yuéTa UHTEPECOB;

° (I)OpMy.TII/IpOBaTB, APTYMCHTUPOBATHL U OTCTAUBATH CBOE€ MHEHHUE.

SoftSkills (HaampogdeccroHanbHbIe HABBIKK): KOMMYHHUKA0EIBHOCT, OPraHM30BAHHOCTD,
yMeHue paboTaTh B KOMaH/Ie, MyHKTYaJIbHOCTh, KPUTHUECKOE MBIIICHHE, KPEaTUBHOCTH,
THOKOCTB, APYKETFOHOCTB, JTNAEPCKHIE KauecTBa.

HardSkills (y3kue npodeccrnoHnanbHble HABBIKH): TTOCTAHOBKA OTBITOB 1 AKCIIEPUMEHTOB
B 0071aCTH OMOJIOTHU M SKOJIOTUH; CO3/IaHNe OMOJIOTMYECKUX MOJIeNIel, MaKeTOB;

HaBBIKM pabOThI Ha OMOJIOTHYECKOM Ja00paTOPHOM 000pYI0OBaHUM; aHATIU3 U CUHTE3
uH(pOpMaLIUH.

VYpoBeHb cHhOPMUPOBAHHOCTH U OCBOCHHOCTH HABBIKOB BBISBIISIETCS B XOJI€ 3AIIUT
y4eOHBIX UCCIIeI0BATEIbCKUX U MPOEKTHBIX padot. [To nuToram kypca ydaiiecs BbIIOJHSIOT
HCCIIEIOBATEIbCKUI MPOEKT 1O pa3paboTKe OMOCUCTEMBI, JTaHAMA(PTHOTO MPOEKTa WIH
OMOJIOTHYECKYIO CXEMY PELICHHUs POOIEeMBI.



2. YcioBus peanu3aiuy NporpaMmmsbl

Mamepuaﬂbno-mexnultea(oe obecneuenue npozpaumumasl:

Keiic Nel « YpoBeHb opraHu3ainm:
KJIETOUYHBIN»

O6opynoBanue

ausarue -1

Mukpockorsl. Yamku ciuBHBIE, MOCTHKH. CIIMPTOBKH
baktepuonoruueckue netau. [IpenapoBaibHbIE UTIIHL.
[IpenmeTHBIE cTEKIIa OOBIYHBIE U C TyHOUKOI. [loKpOBHBIE
crekia. [lunetku. JleMOHCTpallOHHbIE penapaThl
JMAaTOMOBBIX Bojlopociieid. KymbTypsl 1TnaHOOaKTepuil 1
xJyiopesutbl. O0pasiibl aKTUBHOTO WJIA U «IIBETYIIEH» BOJBI B
CTakaHaX Wix Koyibax. TaOnuiel: nano0aKTepUK; BOJIOPOCIIH
(3eneHsble, XKenTo-3eJeHbIe, TUaTOMOBBIE); POTO30a AKTUBHOTO

nja " Io4sB.

3auartue -2

Yamku ¢ IByXCYTOYHOU KyJIbTYPOH MyKOPA M TPEXCYTOUYHBIMU
KYJbTypaMU acCleprujula U NeHUIMIIa. Yamky ¢ 4ucToi
KYJbTYpOH MEKAPCKUX IPOKKEN HA arapu30BaHHOMN
MUTaTeNbHON cpesie. MUKpoOHOIorHYecKre NeTIH U
[IPENApOBAIEHBIE UTIIBI.

IIpeameTHbie 1 nokpoBHbIE cTekaa. [TnHueTh. CIUPTOBKU.
Muxkpockornbl. UMMmepcuonnoe Macio. Pactsop Jlroromns B
KaleIbHUIAX.

Tabnuuel: Kaccudukaus rpudoOB, CXeMbl CTPOCHHUST MyKODa,

acrepruijia, ieHuuIuIa, npoxoxceﬁ.

3auarue -3

Kosekums nuraTeabHbIX cpell; KoJaObl DpiieHMenepa ¢ MICHON
BoJoi 1 MIIB. MepHble crakaHunku. OUIBTPHI U3
¢rbTpoBaNIbHON OyMaru. Mapnesbie GuibTpel. BopoHKH.
HaBecku rmentoHa, XJI0pUCTOTO HATPUS U arapa B OyMa)KHBIX
naketukax. [Ipubop ans onpenenenus pH konopumerpuyeckum
MeTOAOM (MaKpo- 1 MUKpo-Muxasnuc). PactBop coast 10%.
[Munetku. llITatuBel s npooupok. [Ipodupku 1 BaTHBIE
poOku K HUM. Boja qucTUIMpoBaHHAs B CTAKAHUUKE JUIS
[IpoMbIBa NMUIETOK. Bara. CnupT B KanenpHULE. DIEKTpUYeCKas
[TUTa JJI HarpeBaHwus, TUTAaBJICHHS arapa ¥ pacCTBOPEHUS
renToHa. ABTokiaB. CymuiabHBIN mKad.

dunbTp 3eiiTua u 1p. 000pyIOBaHHE.

3ausatue-4

Uamku [leTpu cTepuibHbIe, 3aBepHyThIe B Oymary. [lumerkn
CTepUIIbHBIE, CHA0)KEHHBIC BATKAMU U 3aBEpHYTHIE B OyMmary.
KonOs1r Dpienmeiiepa crepriibHbBIE 7151 3a00pa BOIOTPOBOTHOM
BobI. KonmOsl Dpnermeiiepa ¢

09 mn crepwiibHON Boapl. [Ipobupku.




CTepHIBLHON BOAOH (10 9 Mi B Kax0i1) B utatuBax. Cpena
MITA (cTon6ukoM), 10 TpH MPOOUPKH HA ABYXCTYICHTOB.
CIIIpTOBKH.

[Tpu6op Kporosa. HaBecku noussl (110 1 r) B makeTHKax u3
nepraMeHTHOM Oymaru. [luHueT u BaTa,cCMOYECHHAs! CIUPTOM, JUIs
00>XHra BOZONPOBOIHOIO KpaHa. Kapangamu mo cTexiy.

Keiic No2 « YpoBeHb Opranm3aiiu
OpTraHU3MEHHBII

ausgrue -1

['moko3a, GpyKTO3a, TaKTO3a, LEeJUT0I03a (QUIbTpOoBaIbHAS
Oymara), TucTHTMpoBanHas Boaa, 10% cnupToBoii pacTBop a-
HadTONa, pE30PIHH, KOHIICHTPUPOBAHHAS CEpHAs KUCIIOTa,
pa3basnenHas (4%) cepuas kucinora, 0,1% u 2% pacteop NaOH,
4% pactBop cynbhaTta Menu, 96% 3TUIOBBIN CIIUPT,
TEXHUYECKUE BECHI, MPOOUPKH, IITATHB ISl IPOOHPOK, ITUIIETKH,
[PE3UHOBBIE TPYIIH, CIIUPTOBKH, TPOOUPKOAEPKATEIH.

3ausatue -2

I'unpokcun Hatpus NaOH, pactBop Meanoro kynopoca CuSO4,
SIMYHBIA OCJIOK (CBEXUi1), KOHIICHTPUPOBAHHAS CEpHAsk KUCIIOTa
H2S04, xonuentpupoBanHas a3oTHasa kuciaora HbI03,consHas

KHCJIO0Ta, pAaCTBOP aMMHAKa, JJAKMYC, LITaTHUB ¢ TPOOUPKaAMHU.

3ausatue -3

PactuTensHbie Maciia; OpomHas Boaa; 35 % pactsop NaOH.

Ketic Ne3. « YpoBeHb OpraHH3aLyu:
BHJIOBOITY

SBausrtue -1

JIucThsi pacTeHUH; alleTOH; STUIIOBBIN CIIUPT; KBapUEBbIN ME€COK;

(dbapdoposas crynka ¢ necrukom; meir; puinbtp [llorta (No3 miun
No

4); konba bynszena; Hacoc KamoBckoro; mpobupku (3 mT.);

KOJIOBI; CTaKaHBI

XUMUYCCKUEC, MUWIMHAPLI MCPHBIC, HITTATCIIb, 6yMara

(bupTpOBaNEHASL.

SausTue -2

CriupToBasi BBITSDKKA MUTMEHTOB U3 PACTUTENBHOIO MaTepHana,
MpoOUPKH ¢ TPOOKAMM; MMTATUB IS TPOOUPOK; TTUTICTKH;
MeTpoJeiHbIi A3pup mwin OeH3WH; BO/Ia JUCTHIUIMPOBAHHAS;
CIIEKTPOCKOII WK CTIEKTPOJ OTOMETP.

BausTue -3

CrinpToBas BRITSHKKAa TUTMEHTOB M3 PACTUTENILHOTO MaTeprara,
POOHPKH ¢ MPOOKAMHM; IITATUB AJISl MPOOUPOK; MUIIETKH;
STUJIOBBIN CIIMPT, TEKCaH; BOJIA IUCTUUTUPOBAHHAS;, CTEKIISIHHBIC
[aJ0YKH, CTYNKa C ECTUKOM, I€TUTEIbHAsl BOPOHKA.

Ketic Ne4. «Duronuszaiiny

SBansgrue -1

CemeHa pacTeHUH, NOYBOTPYHT, OTCTOSIHHAS BOJA, JIEHKH,
KOHTEHHEPHI JJIs1 BHICAJIKU paCcTeHUIA, HAOOp «caiy.




Sangarue -2

Ha6op mist mpuBHBKY pacTeHnid HoX camoBbIi H30THYTHIH
KanenbHbIN MOJIUB ropilieuHbIX pacTennii Konrteinep
bopmoBanHbIii 0,5 1

Bansatue -3

KoMIuIeKT 00TaHUYEeCKHX MOJCIIEH IEMOHCTPAIIMOHHBII

CeMeHa pacTeHHiA, TOYBOTPYHT, OTCTOSIHHAS BOJIA, JICHKH,
KOHTECHHEPHI JJIS1 BBICAIIKH PacTeHUH, HA00p «camy. JlaMIrbr
IMTFOMUHUCIICHTHBIC JJI JOCBEUUBAHUS pACTEHUN



Стекольщиков Никита


