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HanpaBJjieHHOCTHh NPOrpaMMBbI — €CTECTBEHHOHAYYHAS.
YpoBeHb IPOrpaMMbl — MPOJBUHYTHIN.

1. losicHuTeIbHASA 3aNIMCKA

1.1. ObsacTh NPUMEHEHHUS TPOTPAMMBI.

OOyuaromyiecss Moay4aT 3HAHUS B O0OJAaCTH HYTPHLIUOJIOTMH, OWOTEXHOJOTHWH, HHIIEBOM
WH)KEHEPUHU, TEXHOJIOTUH IPOU3BOACTBA MPOAYKTOB 30POBOTO NMUTAHUSA M KOHTPOJISA MX KadyecTBa,
MO3HAKOMATCSI C 0a30BBIMH KOMIICTCHIMSIMM, HEOOXOAMMBIMH sl PaboThl ¢ cuTHdepMamy,
THJIPONIOHHBIMU M aKBAITOHHBIMH CUCTEMaMH, TEXHOJIOTUSIMH aKBaKYJIbTYphI, arpOOHMOTEXHOIOTHSIMH.

1.2. HopmaTuBHo-nipaBoBasi 6a3a pa3pad0TKHu H peaju3aluy NPOrpaMMbl.
IIporpamma pazpaboTaHa B COOTBETCTBHH C:

- ®enepanbHbIM 3aKkOHOM 0T 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit deneparmmy;

- mnpukazoM MuHucrepctBa npocemenus Poccuiickoit ®eneparuu ot 27.07.2022 Ne 629 «O6
YTBEP)KICHUU TIOPSJIKA OpraHW3allid M OCYIIECTBICHUS OO0pa30BaTEIbHON AEATEIBHOCTH IO
JIONOJTHUTENBHBIM 00111600pa30BaTebHBIM IIPOrPaMMam»;

- pacnopsokenueM [IpaButensctBa Poccuiickoit ®@enmepammu ot 31.03.2022 Ne 678-p.  «O06
yTBepkIeHun KoHuenuuu pa3BUTUS JONOJHUTENBHOTO O0pa3oBaHUs JeTed M NpU3HAHUU
yrparuBmnM cuiy Pacniopsxenus Ipasurenscrea PO ot 04.09.2014 N 1726-p».

— TIOCTaHOBJEHHEM I[J1aBHOTO roCyIapCTBEHHOro caHuTapHoro Bpada Poccuiickoit ®enepauuu ot
28.09.2020 Ne 28 «OO6 yrBepxknaenun canutapubix mnpaBun CII 2.4.3648-20 «CanurtapHo-
SMUIEMHOIOTUYECKHEe TpeOOBaHWsI K OpraHM3alusM BOCHMTAaHUS W OOy4deHHs, OTIbIXa U
03/10pOBJIEHUSI IETEN U MOJIOJAEKUY;

— TIOCTaHOBJEHHEM [J1aBHOTO roCyIapCTBEHHOro caHuTapHoro Bpada Poccuiickoit ®enepauuu ot
28.01.2021 Ne2 «OO6 yrBepxkaeHuu caHuTapHbix mnpaBwn u HOpM CanlluH 1.2.3685-21
«'urueHnYecKue HOpMaTUBBI U TPEOOBAaHMS K 0O0eCIIeUeHUIO 0€30MacHOCTH U (M) O€3BPEIHOCTH
JUIs YesloBeKa (PaKTOPOB Cpeibl OOUTAHUS».

1.3. AKTYaJIbHOCTb, NleJJaroruyeckas mejaecooopasHoCcTh NPOrpaMMbl

AKTyaJIbHOCTh ~ MPOTpaMMbl  OOYyCJIOBJIEHA HEOOXOJUMOCTHIO TOBBIINICHUS HHTEpeca
HBIHEIIHUX IIIKOJPHUKOB K WHHOBAI[MOHHBIM OTpacisiM B 00JIacTH arpodbmo- ¢ THUIIEBOM
TEXHOJIOTHM, MOMYJISIPHOCTH M OCO3HAHHOCTH BBIOOpa mpodeccuu B 001acCTH OMOTEXHOJIOTHH H
€CTECTBEHHBIX HayK.

HoBu3Ha mnporpaMmbl 3akitodaercds B TOM, 4YTO OHAa JAeT BO3MOYKHOCTh Yy4alluMCs
noAroToBuThcss K HammoHaneHOW TexHoONOrMYecko onuMmmnuane mo npodunsiMm «MHxeHepHbIe
Oouonormdeckue cuctemMel» U «CoBpeMeHHas TMuUIIeBas WHXEHepus». B paMkax mporpamMmbl
paccMaTpUBaIOTCSl MaTepuUalibl 3aJaHUN MO0 XMUMHH M OWOJIOTMH OTOOPOYHBIX 3TAloOB IO JaHHBIM
npodunsm Omummnuansl. braronaps HannoHanbHONH TEXHOIOTMYECKON ONMMMMHAAE IMKOIHHUKK 8—11
KJIaCCOB MOTYT TO3HAKOMUTHCS C MPAKTUKOOPUEHTUPOBAHHBIMHU 3a/1auaMU B 00JIACTH COBPEMEHHBIX
TexHosnoruil. lcnonp30BaHME JUCTAHUMOHHBIX TEXHOJOTUWA TO3BOJSET MOBBICUTH JOCTYHHOCTh
M3y4YeHUs JAHHOTO HaIpaBJIEHUs OMOJOTUU JJI yYalIuXxcsi o0pa30BaTeIbHbIX OpraHU3alNi U3 J000T0
MyHHIIUTaTuTeTa MypMaHCKO#H 00macTy.

14. I_Ie.]'lb nporpamMmabl: CO3JaHUEC yCJ'IOBI/Iﬁ IJId pa3dBUTHUSA yHallIUXCs C IMMOBBIIICHHBIMUA IMO3HA-
BaTCJIbHBIMUA HOTpe6HOCT$[MI/I B 00JIaCTH OMOTEXHOJIOTHH U HI/IHI@BOf/i HWHXXCHCPHU.

1.5. 3apayn nporpaMmmsl
Oo0yuarwmmue:
- Coznate ycioBus A GOpMUPOBaHUS TOHUMaHUS BO3PACTAIOIEH POJIM €CTECTBEHHBIX HAayK U Ha-
YUHBIX HCCIIEIOBAHUN B COBPEMEHHOM MUPE.
- Co3nate ycnoBus st GOPMHUPOBAHUS IOHUMAHHSI OCHOBHBIX CBOMCTB OMOJIOTHYECKUX OOBEKTOB.



COSI[aTB YCIOBUA OJid O3HAKOMIICHHUA ¢ OCHOBHBIMU MCTOAAMU IMMPOBCACHNUA XUMUYCCKOTO U Ou1oJI0-
TH4YCCKOro aHaju3sa.

CO3I[3,TB YCIIOBUA OJId pa3BUTUSA YMCHI/Iﬁ IMPUMCHATH TCOPCTUICCKHUEC 3HAHUA B 00J1acTH OMOJIOTHUU U
XUMHHU U PpEIICHUA MPAKTHYCCKUX 3a1a4.

Pa3zBuBarommue:
CO3I[aTB yCJIOBI/Iﬂ JUIA pa3BI/ITI/I$I JIOTUYCCKOI'O MBIIIJICHUA.
Co3natp ycinoBHs JJIs pa3BUTHS aMSTH, HAOIIOAATEIbHOCTH U BHUMAHHS.
CosznaTth yclnoBUS JUISl PAa3BUTHS YMCHHM aHaIW3UPOBATh, COMOCTABIATh, CPaBHHUBATh, 0000IIaTh
MO3HABaTeNbHbIE OOBEKTHI, J€JIaTh BHIBOII.
Co3aatp ycinoBus sl pa3BUTHSI YMEHUN CAMOCTOSITENIFHO OCYIIECTBIISATH MMOUCK HH(OpManuu.
ConeiicTBOBaTh Pa3BUTHIO CAMOCTOSITEIIbHON ITO3HABATEIIBHON JIEATEILHOCTH.

BocnurareanHsbie:
CopneiicTBOBaTh MOBBILIICHUIO YPOBHS MOTUBAIIMH K 00YUEHHIO.
CriocoOCTBOBATH PA3BUTHIO YMEHHS OTCTaUBaTh CBOIO TOUKY 3PCHHS.

1.6. Aapecat nporpamMmmbl.
[Tporpamma opueHTHpOBaHa HA ydamuxcs 14-17 ner. TpeboBaHus K ydalIMCsl, TTOCTYMAOIAM

Ha MporpamMmy: 3HaHHE OCHOB OOTaHUKHU, AHATOMUHU U (PU3NOJIOTUH PACTEHUH, OCHOB HEOPraHUYECKOil
XUMHH, yBepeHHoe noib3oBanue [1K. MunumaneHoe konnuecTBo 4enoBek B rpymne — 10, Makcumanb-
Hoe — 12.

1.7. ®opma peanu3aluu NPOrpaMMBbl: OYHAs C IPUMEHEHUEM JUCTAHIIMOHHBIX TEXHOJOTUH.
1.8. Cpok ocBoeHus1 mporpamMmbl: 3 Mecsia, 00beM porpaMmMsl — 48 4acos.

1.9. ®opma opranu3anuu 3aHATHII: UHMBUyabHAasl, TPYIIIOBasl.

1.10. Pe:xum 3aHATHI: J1Ba pa3a B HEJICIIIO 0 2 aKaJeMUYECKUX Yaca.

1.11. Buabl yueOHbIX 3aHATHI 1 padoT: JIEKIIMU, IPAKTUUECKHUE PAOOTHI.

1.12. Oxugaemblie pe3yabTaThl 00y4eHUs!

Jluunocmmuuie pezyromamol:

Yuawuiica 6yoem oemoncmpuposeams 6 dessmenbHOCMU:

CaMOCTOATCIIbHOCTD CY)KHCHHﬁ, HE3aBUCUMOCTb M HCCTAHAAPTHOCTH MBIIIJICHHS,

TOTOBHOCTh K CaMOpa3BUTHIO M CaMOOOpPa30BaHHWIO HAa OCHOBE MOTHBAllUM K OOYyYEHHI0 U
IMO3HAHUIO;

KPUTHYECKOE OTHOIICHHE K HH(OPMALIUK U H30UPATENbHOCTh €€ BOCIPUATHS.
Memanpeomemmnbwie pe3yibmamnol:

Yuawuiica 6yoem oemoncmpuposams 6 oessmenbHoCmu.:

YMCHUEC HAXOJIUTb 6I/IOJ'IOFI/I'~I€CKy1-O I/IH(i)OpMaIII/IIO B Pa3HbIX HCTOYHHKAX, AHAJIHU3UPOBATH U
OLICHUBAThb I/IH(I)OpMaLII/IIO;

YMEHHE YCTaHABIMBATh NPUYMHHO-CJICIICTBEHHBIC CBSI3M, CTPOUTH JIOTHUECKOE pACCYyXJICHUE,
YMO3aKJII0UeHUe (MHAYKTUBHOE, T€IYKTUBHOE U MO0 aHAJIOTUH) U JI€1aTh BHIBO/IBI,
YMEHHE CaMOCTOSATENBHO aJIeKBAaTHO OIIEHWBATh MPABMIIBHOCTH BBITIOJHEHUS 3a/laHHsI M BHOCHUTH
HE00XO0/IMMBbIe KOPPEKTHBBI;
TOTOBHOCTH OCO3HABaTh CBOE MPOIBIDKEHIE B OBIIAJICHUU 3HAHUSMHU M YMECHUSIMHU.

Ilpeomemmnuvie pezynomameot:

Yuawuiics 6yoem demoncmpuposams 6 0esimenibHOCMuU.:

3HaHUe 0a30BBIX METOJIOB B 00JIACTH OMOTEXHOJIOTUH U MUIIEBBIX TEXHOJIOTHHA, O BO3MOXKHOCTSIX X
IIPUMEHEHHUS] B HAYYHOM M MPAKTUYECKOU IEATEIbHOCTH YEJIOBEKA;

yYMEHHUE NMPUMEHATh MPUOOPETEHHbBIE 3HAHUS /TS pEILICHHs TPaKTHUECKUX 3a/1ay;

YMEHHE BBIMOJIHATH PacueThl BHIXOA MPOIYKIMH, PACCUNTHIBATh JO3UPOBKY y100peHUl;

YMEHHUE COCTABJIATh TEXHOJIOTUYECKHUE CXEMBI IIPOU3BOICTBA IPOAYKIINH;

yMeHHe pa3pabaThIBaTh PAllMOH C YYETOM UHAMBUAYAIBHBIX TOTPEOHOCTEH.



1.13. ®opMbI NPOMEXKYTOUHOI ATTECTANMU: PEIICHUE 33/a4 110 XUMHUHU, OMOJIOTHH M HYTPH-

U OJIOTHH.

2. Y4eOHblIil II1aH
2.1. Koau4ecTBO 4acoB M0 TeMe ¢ pa30MBKOii HA TeopeTHYECKHE U MPAKTHYECKHeE.

KonuuectBo yacos

DopMa KOHTPOJIA

Ne ni/m Ha3zBanue paznena
BCEro TEOpHs IIPAaKTHUKa
BBejenne B y4eGHYIO o ®poHTanpHas (yCTHBIN KOH-
1. - gMM yro p 3 1 2 TpoJb). KomOnHUpOBaHHAS
paMmy (TpakTHIYecKas mpoBepKa)
Mopynb «XuMHus»
®ponrtanbHas (YCTHBIN KOH-
PactBopsl. KonuenTpanuu,
1. 4 1 3 TpoJb). KomOnHUpOBaHHAS
00BeMBI, paz0aBieHHUE.
(TIpakTHIYecKas mpoBepKa)
Mounb, yucno ABorasapo, ®ponrtanbHas (YCTHBIN KOH-
2. pacdeTsI 10 YpaBHEHUIO 3 1 2 Tpoib). KomOnHMpOoBaHHas
peaxiumn (mpakTHYeckas mpoBepKa)
N ®poHTanpHas (YCTHBIN KOH-
Tepmoxumus, TEIOBOK
3. 4 1 3 Tposib). KomOuHMpOBaHHAs
ad ekt peakiun
(mpakTHyeckas mpoBepka)
OnpesiesieHie GopMybi ®ponTansHas (YCTHBIN KOH-
4. beat PMY 4 1 3 Tpouib). KomOuHMpOoBaHHAs
XMUMUYECKOT0 COCIMHEHUS
(mpakTudeckast mpoBepKa)
Mopyns «buosorus»
®ponTansHas (YCTHBIN KOH-
1. PaszHooOpasue xu3Hu 3 1 2 TpoJb). KomOuHupoBaHHas
(mpakTudeckas mpoBepKa)
®poHTanpHas (yCTHBIN KOH-
BricokoaddhextrBHOE pac- p (v
2. 3 1 2 Tpoib). KomOnHMpOoBaHHas
TEHHEBOJACTBO
(mpakTudeckast mpoBepKa)
®ponTanpHas (yCTHBIN KOH-
CoBpeMeHHOE CUTH-
3. 3 1 2 TpoJib). KomOuHupoBaHHas
dbepmepcTBO
(TpakTHdeckast mpoBepKa)
o ®ponTanpHas (yCTHBIN KOH-
Bruoxumus pactenunit u
4. 6 2 4 Tpoib). KomOnHMpoBaHHas
(dapMmareBTuKa
(mpakTryeckas mpoBepka)
Mopyinb «lluiieBast UHXEHEPUSI»
OCHOBBI HYTPHIHOIOTHH 1 ®ponTanbHast (yCTHBIM KOH-
1. yIp 4 2 2 Tpoib). KomOnHMpoBaHHas
(bM3UOJIOrMY TUTAHUS.
(mpakTHUYeckast MpoBepKa)
XPpOHOHYTPHULIMOIOTUSI. ®ponTanbHast (YCTHBIM KOH-
2. OreHka cTaryca TUTaHUS U 4 2 2 TpoJb). KomOuHupoBaHHas
MeTabonu3ma. (mpakTHUYecKast MpoBepKa)
®ponTanbHast (YCTHBIA KOH-
TexHOMIOrnM NPON3BOJICTBA
3. 4 2 2 Tpois). KomOnHupoBaHHas
MPOAYKLIH
(TpakTHYecKas IpoBepKa)
®ponTansHast (YCTHBIH KOH-
TTokazaTenu kauecTsa u
4. 3 1 2 Tposib). KomOuHupoBaHHas
uAeHTH(UKALUS TPOAYKTA
(TpakTHYecKas MpoBepKa)
HWroro: 48 17 31




3. Conep:kaHue y4eOHO-TEMATHYECKOI0 IJIaHA
3.1. PepepaTuBHOE KpaTKOE ONMCAHNE TEM MPOrPAMMBI € YKa3aHHEM TeOPEeTUYECKUX U
NPAaKTHYEeCKUX BH/IOB 3aHATHI U C YKa3aHUEM YacoOB

1. BBenenue B yueOHy1o nporpammy (3 yaca)

Teopus (1 uac)

HannonansHas texHosnoruveckas oinummnuana. Permament omumnuansl. [Ipodumu HTO «Co-
BpEMCHHAsI TUIIEBast HHXKEHEPUs», «HKEeHEepHbIE OMOJIOTMYEeCKHE CUCTEMBD) — YTO HY)KHO YMETh JIJIst
YCHEUIHOTO BBICTYIJICHUS HA OJIMMIIHAJE.

Ilpaxmuxka (2 uaca)

Peructpanus Ha caiitte HTO. BoinosiHenue 3a1anusi BXOJJHOTO TECTUPOBAHUSA.

2. Monyab «XuMHsD

Tema 1. PacrBopbl. Konuenrpauuu, o0bemMbl, pazdoaBienus (4 yaca)

Teopusa (1 uac):

OcHoBHbIE OnpeieNieHus: KOHLIEHTpauuid pactBopoB. Onpezaenenue o0bemMa padboynx pacTBOPOB.
B3aumMocBsa3p 3tux BeanunH. @opMyiibl 1 MeToAbl onpeaenenus. [IpaBuno kpecra. 'mapomoayns, pas-
OaByIcHHE.

Ilpakmuka (3 uaca):

Perennie npumepoB U 3a/1a4 Ha ONPEIEICHNE KOHIIEHTPALUU U 00beMa pabodnx pacTBOPOB.

Tema 2. Mouib. Uncsio ABoraapo, pacuersbl 10 ypaBHEHHIO peaknuu. (3 yaca)

Teopus (1 uac):

DopMyIibl ONpeieNIeHUs KOJMYECTBA BEIIECTBA, YUCIO ABOTaIpo.

Ilpakmuka (2 uac):

Pemienne npuMepoB u 3a71a4 Ha ONpeiesieHne KOJUYECTBA BEIECTBA 10 YPABHEHUIO PEAKIIUH.

Tema 3. Tepmoxumus, TenioBoi 3ppext peakunu. (4 yaca)

Teopus (1 yac):

Tepmoxumusi. DHI0- U IK30TepMUYecKue peakuuu. JHeprus ['n66ca. TemnoBoit 3hdexT xumu-
YECKOM pPEeaKLUU.

Ilpakxmuka (3 uaca)

Pemienne npumMepoB u 3a7a4 M0 TEPMOXUMHUH.

Tema 4. Onpenenenne GpopmMyJibl XMMHUYECKOr0 coeJuHeHNs. (4 yaca)

Teopus (1 yac):

AJNTOPUTM BBIYHMCIIEHHS] MACCOBBIX OTHOIIEHUN XMMUYECKUX 3JIEMEHTOB B CJI0’KHOM BEILIECTBE.

Ilpaxkmuka (3 uaca)

Perennie npumepoB U 3a/1a4 MO onpeAeneHuto (GopMysl XUMHUYECKUX COSTUHEHUH.

3. Monayab «buoJiorus»

Tema 1. Paznoo0Opa3sue :xu3nu (3 yaca).

Teopus (1 uac)

OTnuuuTenbHble OCOOEHHOCTU TPEICTaBUTENeH OTIAENbHBIX TakcOHOB. [IpuHImmBI Kiaccudu-
Kallii OPraHu3MoB. JIMarHOCTUYECKHE TPU3HAKUA PACTECHHIA.

Ilpakmuka (2 uaca)

Pemenue 3agau no teme.

Tema 2. Boicoko3d¢ekTHBHOE pacTeHHEBOACTBO (3 yaca)

Teopus (1 uac)

I'pyHTHl 01 BBIpalmMBaHus pacteHuil. Bpenurenu u cpeactsa 3ammTsl oT HUX. CocTaBlieHHE
MATATEIBHBIX PACTBOPOB M3 OTJEIBHBIX COCTMHEHHUM. Y POKANHOCTD PACTEHUN.

Ilpakmuka (2 uaca)

Penrenue 3amad mo teMme.

Tema 3. CoBpeMenHoe cuTH-pepMepcTBO (3 Yaca)

Teopus (1 uac)



Cutn-epmMepcTBO Kak COBpEMEHHAst OTPACb CEIbCKOTO Xo3saicTBa. KoHCTpyKInu cutu-depm:

aKBallOHUKa, a3PONOHUKA, TUAPONOHHKA, rpuOHas ¢pepma. THIBI THAPOTIOHHBIX YCTaHOBOK.

Ilpakmuka (2 uaca)

Pemenwne 3agau mo Teme.

Tema 4. Buoxumus pactenuii u papmaneBTuka (6 4acon)

Teopus (2 uaca)

I'opmonbl pacTeHuii. PacTurenbHble ankanouabl. BHOJOIrMYECKH AKTUBHBIE BELIECTBA PACTHU-

TEJIBHOT0 MpOoUCX0oXkaAeHus. JlekapcTBeHHbIe (hopMBbl. TE€XHOIOrMYECKHEe CXEMbI IIPOU3BOJCTBA JIEKAPCT-
BEHHBIX IIpenaparoB. Pacyér BeIxoaa npoayKra.

Ilpakmuka (4 uaca)
Pemenue 3agau no reme.

4, Monyasb «IlumeBass HHKEHEPUS»

Tema 1. OcHOBBI HYTPUIIMOJOTHHU U (pU3HONIOTUN UTAHKS (4 Yaca).
Teopusa (2 uaca)

Hytpunmonorus u ¢pusnonorus nutanus. OCHOBHBIE ONpeesieHus U QyHKIIHH.
Ilpakmuka (2 uaca)

Pewenue 3amau o reme.

Tema 2. XpononyrpuumoJiorusi. OueHka craryca NnuTaHusi 1 Meradoausma. (4 yaca)
Teopus (2 uaca)

XPpOHOHYTPUIHOIOTUS U MeTa0oau3M. OCHOBHBIE OIIPENIENECHUS U (DYHKIUU.
Ilpakmuka (2 uaca)

Pemenue 3agau no reme.

Tema 3. TexHosiornu Npou3BOACTBA NPOAYKIMH (4 yaca)

Teopusa (2 uaca)

OCHOBBI TEXHOJIOTUHU ITPOU3BOCTBA MUIIEBON POAYKIUH.

Ilpakmuka (2 uaca)

Pewenue 3anau no teme.

Tema 4. [loka3aTesin KauyecTBa M MAeHTH(PUKAIU NPoayKTa (3 yaca)
Teopus (1 uac)

[TokazaTenu kayecTBa MUIIEBON nMpoAyKiuu. Maentudukamms npoaykiuu cormacao HJI.
Ilpakmuka (2 uaca)

Pemenne 3amau mo teme.

3.2. @®opMbI U BHbI KOHTPOJIS
Huaznocmuka 3¢pghexmuenocmu oopasoeamenvHozo npoyecca.
B xone peanmzanmu nporpaMmbl 00yYaIOIMIMMUCS OCYIIECTBIISTIOTCS JHATHOCTUYECKHE CPE3BI 10

OIIPEACIICHUIO YPOBHSA YCBOCHUS IIPOTrPAMMBIL:

BxoaHasi AMArHOCTMKA BKJIIOYaeT B ceOs JMAarHOCTUKY UMEIOUIMXCA 3HAaHUM M yMEHu#M y

o0yyJaromuxcs Mo MOAYJO U MpoBoAUTCSA B ¢popMme TecTupoBaHus. dopma GuKcanuu pe3ynbTaToB —
MaTepuai TECTUPOBaHUS.

HToroBasi 1MarHocTUKa SBIISETCA HCO6XOI[I/IMBIM 3aBCPHIAOIINM JJICMCHTOM IIpOoTrpaMMe U

MIPOBOAMTCS MPU 3aBEPILIEHUN peain3aluy nporpammbsl. @opma pukcaiu pe3yabTaToB — pelIeHue 3a-

ad.

HUXKCE.

%.

Pe3ynbTaThl KOHTPOJIST GUKCUPYIOTCS B TMATHOCTHYECKOM KapTe.

Bxoonasa ouaznocmuxa

Marepuainsl TectupoBanus cM. B [Ipuiioxenun 3.

Kputepuu o11eHKH BBOJIHOW AMArHOCTUKH:

Huskuii yposenvb — mpOIEHT MPaBUILHO BBITIOJIHEHHBIX TECTOBBIX 3aJaHWi cocTaBisier 60 % u

Cpeonuii ypogens — TIPOLEHT MPABHIILHO BBITIOJHEHHBIX TECTOBBIX 3a/laHHMi cocTaBiser 61-79



Buvicokuii yposens — pOLEHT MPABUIIBHO BBIMIOJHEHHBIX TECTOBBIX 3afaHuil coctasiseTr 80 % u

BBIIIIE.

Hmozosan ouaznocmuxa

Kputepuu o1ieHKM YpOBHEN OCBOEHUSI MOTYJICH:

YpoBHH IlapameTpsl Iloka3arenn
Bobicokuii Teoperndeckue VYyamuecss TIyOOKO U BCECTOPOHHE YCBOUI MPOOIeMy;
YPOBEHbD 3HAHUA YBEPEHHO, JIOTUYHO, MOCIIEI0BAaTEeIbHO U TPAMOTHO M3J1aracT
(80-100%0) MarepHal; yMeiao 000CHOBBIBAET U ApPT'yMEHTUPYET BBIIIBUTAEMbIC
UM HJIeU; JIeN1aeT BbIBOABI M 0000IIeHHS; CBOOOIHO BIIaJCET
TTOHSTHSIMH.
[TpakTuueckue Cnoco0OeH NpUMEHATh MPAKTHYECKHE YMEHUS U HAaBBIKU BO

YMCHHA U HAaBBIKU

BpeMs BBITIOJIHEHHS CaMOCTOSTEIbHBIX 3a1anuil. Paboty
BBINOJIHAET ¢ COOJIIOIEHUEM IIPAaBUJI TEXHUKU O€30I1aCHOCTH,
aKKypaTHO, JJOBOJIUT €€ J10 KOHIIAa. MOXET OLIEHUTh PE3YNbTaThl
BBINOJIHEHHSI CBOETO 3aJJaHUs U J1aTh OLIEHKY pab0Thl CBOETO
TOBapHIIA.

Cpennuii
YPOBEeHb
(50-79%)

Teopernueckue
3HAHUS

Tema packpbITa HEAOCTATOUHO YETKO U MOJIHO, TO €CTh yYallUKCs
OCBOMJI MPOOJIEMY, IO CYIIIECTBY M3JIAraeT €€, HO JIOMYCKaeT
HECYIECTBEHHBIEC OMMUOKH U HETOUHOCTH; Ci1a0o
apryMEHTUPYET HAYYHbBIE MOJIOKEHUS; 3aTPYAHICTCS B
(dbopMynupoBaHUH BBIBOJIOB M 0000IEHUI; YACTUYHO BJIa/ieeT
CUCTEMOM ITOHSATHI.

[IpakTrueckue
YMEHHS U HaBBbIKU

Brnazneer 6a30BbIMU HaBBIKAMH M YMEHHUSIMH, HO HE BCETa MOXKET
BBIITOJIHUTH CaMOCTOATCIBHOC 3a1aHUC, San}QIHﬂeTCSI nu HpOCI/IT
MOMOIIH Tefarora. B padore momyckaer HeOpEKHOCTD, AeTaeT
OHII/I6KI/I, HO MOXET yCTpaHI/ITI) HUX II0CJIC HABOASIIINX BOHpOCOB

WJIU CaMOCTOATENbHO. OLEHUTh Pe3yabTaThl CBOEH AESATENbHOCTH

MOXKET ¢ MOACKA3KOM mearora.

Huszkni

YPOBEHb

(MeHbIIE
50%)

Teopernueckue
3HAHUA

VYyamuiics He yCBOUJ 3HAUYUTENBHON YacTH MpoOIeMbl,
JIOTTYCKAET CYIIECTBEHHBIE OMMUOKN M HETOYHOCTH MPHU
PacCMOTPEHHH €€; HE MOXKET apryMEHTHPOBATh HAy4YHbIE
TIOJIOKEHHUS; HE (OPMYIUPYET BBIBOJIOB U 0000IICHHIT; HE
BJIQJICET MOHSATHIHBIM aIllapaToM.

IIpakTrnueckue
YMEHUS U HAaBBIKU

Bnaneer MuHMManbHBIMU HauaJdbHBIMU HABBIKAMU U YMEHHUSIMU.
VYyamuiicss ciocoOeH BBIMOIHATH KOKIYIO ONEPAIIUIO TOIBKO C
MO/ICKAa3KOM memarora win Toapuiieil. B pabore nomyckaer
rpyObie OMUOKH, HE MOXKET UX HAaWTH UX JaXKe MOCTe YKa3aHUs.
He ciocoben caMoCTOSTENIbHO OLIEHUTh Pe3yabTaThl CBOEH
paloTHI.




CBoaHast Ta0s1na pe3y/ibTaToB 00y4eHHs
10 J0NOJTHUTEILHON 001epa3BuBaolIeil mporpaMmme
«HTO: npodpunsin «CoBpeMeHHasi MUIIEBAST HHXKEHEPUSD?,
«/HKeHepHbIe 0HO0JIOTHYECKHE CHCTeMbI»

[Tenaroru pom. oobpazoBanus: ['masynosa E.JI., Cokonan H.U., Ckpumnosa O.E.
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/1 3HaHUH YMEHUH U HAaBBIKOB
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Cpennuii 6amn

IMoka3zaTesu 0CBOEHHS TONMOJTHUTEIbHOM 001Iepa3BUBAIOILE POrpaMMbl
YpoBHU OCBOEHUS ITporpaMMel (B %):

Huskuit
Cpenuuit
Bricoknii

4. Komniekc OpraHu3alMOHHO-TeAArorn4ecKux ycJa0BHii
4.1. KanennapHuslii yaeOHblIii rpaguk (mpuioskenune 1 k nporpamme).
4.2. PecypcHoe obecniedeHne NporpaMmal:
- MaTepHAJbHO-TEXHUYECKOe o0ecnedyeHne

J5ist IpOBeICHUS JICKIMI M MPAKTHYECKUX pabOT HEOOXOAUMBI CBOOOIHBIN JocTyM K ceTH «MH-
TEPHET» U CJICIYIOIINE alapaTHbIe CPEICTBA:
- TICPCOHAIBHBIN KOMITBIOTED;
- cucTeMa BHICOKOH(EPEHIICBSI3H;
- cuctema aucTta"inuonHoro ooydenus (CJO).

V4ueOHO-MEeTOJMUECKUE CPEICTBA OOYyUCHUS:

[IpumeHsieMoe Ha 3aHSITHAX IUAAKTHUECKOE U yueOHO-METOIUYECKOe 00eCeYeHHe BKIIFOYAeT B
ce0s Mpe3eHTaluK, BUIeOMaTepUallbl, CIpaBOYHbIe MaTepHuanbl, HTepHeT, paboune TeTpaan o0ydaro-
IInXCH.

- HHPOPMALHOHHO-MEeTOuYecKoe odecneyeHme:




®DopMbI OPranm- .. Bo3MOKHBIH ®opMa OTCIAEKUBAHAS
Ha3zBanue TexHnosiorus opra- | MeToasl 1 MPHEMBI pa- . | Texnnueckoe ocHalre-
Ne o/ 3a0HMH Y4eOHBIX . JMJIAKTHYECKHIi U puKcanuu pe3yJib-
pa3neiia, TeMbl . HHU3AIUYI 3aHATHIH 00THI ¢ yYalMMHUCH HHE 3aHATHUSA
3aHATHI MaTepuaj TATOB
— CioBecHBIE METOIBI DpoHTansHas (ot
(ycTHOE M3IIOKCHHE); Kommnsrotep, cucrema P Y
Beenenne B yuebnyro | Jlekuums, npaxkrude- | TpaguiinoOHHBIE TEX- IIpe3enramnus, HBIH KOHTPOJIB). Kom-
1 1 Harnsaaaele MeTOOBI BHACOKOH(EPECHIICBS3H
. IpoTrpaMmy ckas paboTa HOJIOTHH (MeTOx SIeMOHCTpaIHi BUIICO CII0 > | OmHHMpOoBaHHAA (TIpak-
9
N THYECKas IpOBepKa
METOJ WILTIOCTPAITHiA); posepka)
Mopynb «Xumusi»
— CoBecHBIE METOIBI DpoHTansHas (ot
PacrBops1. Konrien- 1 T (YycTHOE M3TIOXKCEHNE); n Kommnsrotep, cucrema P I}é
2 5 eKITUs, TPAKTH- paIuIOHHEBIE B pe3eHTanus, HBIH KOHTpOIIB). Kom-
. Tpanuu, 00bEMBI, pa3- Harnsaaeie MeTombl BHACOKOH(EPEHIICBS3H,
yeckas pabora TEXHOJIOTHHU " BHUJIEO OmHMpOBaHHAs (TIpaK-
OaBJIcHHE. (MeTon TeMOHCTpAIHIA, CJ0 THdeCKas IpOBEpKa)
METOJ, WILTIOCTPAITHiA); poBep
— CnoBecHBIE METOIBI DponTansHas (ot
Mob, uncio ABoraj- 1 T (YycTHOE M3TIOXKCHNE); n Kommnerotep, cucrema P I}é
3 eKIUs, TPAKTH- paIuIIOHHEBIE B pe3eHTanus, HBIH KOHTpOIIB). Kom-
. PO, pacyeTs o ypas- Harnsgaeie MeTomsl BHICOKOH(EPCHIICBS3H,
yeckas pabora TEXHOJIOTHHU " BHUJIEO OmHMpOBaHHAs (TIpaK-
HEHUIO PEAKLU (MeTon TeMOHCTpAIHIA, ClI0 THUeCKas MPOBepKa)
METOJ WILTIOCTPAIIHiA); poBep
IIpakTrueckas ~ CrosecHEIe METO/bI ®ponTanpHas (ycr
P (YCTHOE H3TIOXKCHHE); Kommnerotep, cucrema P Y
4 TepMoxumus, TEIUIO- pabora, camo- TpaguunoHHBIE ~ Harnsmeie MeTos [pesenTanms, R — HBIH KOHTpOIIB). Kom-
. BO#1 A deKT peakiym CTOsITENbHAS pa- TEXHOJIOTHHU (MeTox JIeMOHCTpaIHi BUIIEO CI[I()) > | OmHHpOBaHHAaA (TIpak-
&l
bora METOJI MITIOCTpaITHi); THUYECKas IIPOBEPKA)
b
OmpeneiieHue ~ CnoBecHbIe METOTHI ®ponTanpHas (ycr
P (YCTHOE M3TIOXKCHHE); Kommnerotep, cucrema P Y
5 hopmyBI Jlexuus, npakTu- TpanuuuoHHbIE — Harmsuissie MeTont [IpezenTanus, BUICOKOH(EPEHIICEAH HBIH KOHTpOIIB). Kom-
. XUMHYECKOTO yeckas pabora TEXHOJIOTHHU T ——— BHJIEO CI[% > | OmHHpOBaHHaA (TIpak-
COETMHEHHS weron HnmoCT;];uHﬁ)', THYECKAs IPOBEPKA)
b
Moaynb «buosiorus»
CI10BEeCHBIE METObI
(ycTHOE M3MOXKEHHE, Oe- OponraneHas (ycT-
Jlexknuus-6ecena, Kommelorep, cucrema o
TpagunuoHHBIE cena); [pesenranms, HBIH KOHTpOJIE). Kom-
1. PazHooOpasue xu3Hu MIpaKTH9IeCKast BUICOKOH(EPCHIICBS3H,
AGota TEXHOJIOTHHU Harnspgaeie Metoas! (Me- BHUJIEO CII0 OmHMpOBaHHAs (TIPaK-
p TOJ JIEMOHCTpAIIHA, Me- THYECKas IPOBEPKA)
TOJT MJLTIOCTPAIIHIA);
CroBecHbBIE METOIBI
(ycTHOE M3MOXKEeHHE, Oe- ®ponTaneHas (ycT-
Jlexnus-6ecena, Kommnsrotep, cucrtema o
2 BricokoaddexTrBHOE DAKTHYeCKAS TpanuuuoHHble cema); IIpesenTanus, BUJICOKOH(EpEHIICB3N HBI KOHTPOJIb). Kom-
' PacTEeHHEeBOACTBO P AGota TEXHOJIOTHH Harnsgaeie metoast (me- BHJIEO C )IpO ’ | OmHMpoBaHHAA (TIpak-
p TOJI IMOHCTpAIUH, Me- THUYECKas IIPOBEPKA)
TOJI WULTIOCTPALIUK);
3. CoBpeMEeHHOE CHUTH- Jleknus-6ecena, TpagunuoHHBIC CI10BECHBIE METObI [pesenranus, Komnerotep, cucrema ®ponranpHas (ycT-




10

(epmepcTBO MIpaKTHYeCKas TEXHOJIOTHH (ycTHOE M3nOXKeEHue, Oe- BUIEO BUJICOKOH(EPEHIICBSA3H, | HBII KOHTPOIIB). Kom-
pabota cema); Cao OmHMpOBaHHAs (TIpaK-
Harnsmasie MeToter (Me- THUYECKas IPOBEPKaA)
TOJA JEMOHCTpALMM, Me-
TOJI WIDTIOCTPANINN);
C0oBECHBIE METOJIBI
(ycTHOE M3MOXKEHHE, Oe- O®ponranpHas (ycT-
M Jlexknus-6ecena, Komnetorep, cucrema o
buoxumus pacteHuii u TpanuuuoHHbIE cema); [IpesenTanus, HBIH KOHTpOIIB). Kom-
MIPaKTHYECKas BU/ICOKOH(EPEHIICBA3H,
(apmaneBTHKa aGota TEXHOJIOTHH Harnsinaeie metonp! (Me- BUIECO CII0 OuHMpOBaHHAs (Ipak-
p TOJ] IEMOHCTpaNuii, Me- THYECKas IPOBEPKa)
TOJ| WILTIOCTPAIHi);
Mopnyinb «lIuineBast HHXKEHEPUS»
CroBecHbIe METOIBI
(ycTHOE U3NMOXKEeHHUE, Oe- ®poHTaneHas (ycT-
OCHOBBI HyTPHUILIUOJIO- Jlekuus-6ecena, Kommnsrotep, cucrema s
TpagunuonHsie cena); [Ipesenrarus, HBI KOHTPOJIB). Kom-
THU ¥ HU3HOJIOTHH IIpaKTHYecKas BUJICOKOH(EPEHIICBS3H,
TEXHOJIOIM1 Harnsnaele Mmetoas! (Me- BHJIEO OuHHpOBaHHas (TIpaK-
MTUTAHUS. pabota . Cao
TOJ] IEMOHCTpanunii, Me- THYECKas IPOBEPKa)
TOJI MILTIOCTPALINH);
CroBecHBIE METO/BI
(ycTHOE M3MOXKEHHE, Oe- ®ponraneHas (ycT-
Xpononyrpunuonorus. | Jleknusa-6ecena, Kommsrotep, cuctema o
TpaaunuonHbIC cena); ITpesenranus, HBII KOHTpOIIB). Kom-
OmeHka cTaTyca nuTa- MIPaKTHYECKas BU/ICOKOH(EPEHIICBA3H,
TEXHOJIOTUH! Harnsanaere metozp! (Me- BHZIEO OuHMpOBaHHAs (Ipak-
HUS ¥ METa0OJH3Ma. pabota . Cao
TOJ| IEMOHCTpANuii, Me- THYECKas IIPOBEPKa)
TOJI WJLTIOCTPAIIHA);
CroBecHbIE METOIBI
(ycTHOE M3NMOXKEeHHME, Oe- ®ponraneHas (ycT-
Jleknus-6ecena, Komnbrotep, cucrema b
TexHonoruu npous- TpanuuuoHHble cena); IIpesenTanus, HBIN KOHTpOJIB). Kom-
MpaKTHYeCKas BUJICOKOH(EPEHIICBSI3H,
BOJICTBA MPOAYKIHN aGora TEXHOJIOTHH Harnsinaeie metozp! (Me- BUJIEO0 CJI0 OuHMpoBaHHAas (Ipak-
p TOJ| IEMOHCTpANLii, Me- THYECKas IIPOBEpPKa)
TOJ| WILTIOCTPAIHN);
CroBecHBIE METO/IBI
(ycTHOE M3MOXKEHHE, Oe- ®ponraneHas (ycT-
INokazaTenu kauecTBa Jlexuus-6ecena, Kommsiotep, cuctema o
TpaanumonHbIE cena); ITpesenranus, HBIIT KOHTpOJIB). Kom-
W AAeHTH(UKAIHS MIPaKTHYECKas BU/ICOKOH(EPEHIICBSA3H,
TEXHOJIOTHH Harnsnaeie metonp! (Me- BHIEO OuHMpOBaHHAs (Ipakx-
IPOAYKTa pabora Cao

TOJ JEMOHCTpALHiA, Me-
TOJT WULTIOCTPALIUK);

THYECKas IIPOBEPKa)
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5. Pabouyasi nporpaMMa BOCIIMTAHHSA

esp BocIUTAHUA — CO3JAaHUE YCIOBUM JUISl BOCIIUTAHUSA FTAPMOHUYHO Pa3BUTOM U COLIMATIBHO
OTBETCTBEHHOW JIMYHOCTH HAa OCHOBE JTyXOBHO-HPAaBCTBEHHBIX LIEHHOCTEH HaponoB Poccuiickoit depe-
paluu, UCTOPUYECKUX U HAIMOHAIBHO-KYJIbTYPHBIX TPAIALIAL

3agaun:

-~ BOCIHTAHHUE MOJOXKUTEIbHBIX MOPAJIbHO-BOJIEBBIX KAYECTB: OTBETCTBEHHOCTH, AUCIUIUIMHUPOBAH-
HOCTH, YeCTHOCTH, TPYAOTIO0HUS, CAMOCTOSITEIIbBHOCTH;

- (dopmupoBaHHEe JOOPOKEIATEIHHOTO OTHOMIECHUS K TOBAPHUIIAM, YBAKUTEIBHOTO OTHOIIECHUS K pe-
3yJbTaTaM CBOUX JOCTHUKEHUUN U TOCTHXKCHUSAM JIPYTHX;

- (dopmupoBaHHE JTYXOBHO-HPABCTBEHHBIX KA4eCTB COIMAIILHO AKTUBHON JMYHOCTH, BOCIUTAHUE
TPYIOTIO0US, MHUITMATUBHOCTH U HACTOMYUBOCTH B MPEOJAOJICHUN TPYIHOCTEH;

- (opMHpOBaHUS FKOJIOTHIECKOTO MBIIIUICHHUS, & TAK)KE YCTAHOBKU Ha OEPEKHOE OTHOIICHUE K TPH-
POIHBIM pecypcaM U FOTOBHOCTH K aKTMBHOM JAESATEIbHOCTH MO COXPAHEHHUIO OKPYKaloIIel cpe-
IIbI,

lesieBble OPUEHTHPHI BOCITUTAHUA:

- (dopmupoBaHHE HHTEpECA K HAYKe, K ICTOPHH €CTECTBO3HAHMUS;

- (hopMHpoBaHHE MM03HABATEIBHBIX HHTEPECOB, IICHHOCTEH HAYYHOTO TTO3HAHMUS,

- (¢opmMHpOBaHUE TIOHUMAHUS 3HAYEHUS HAYKH B KU3HU POCCUIICKOTO OOIIECTBA;

- (opmupoBaHHe UHTEpECa K TUYHOCTSM JIeATelNe pOCCUHCKON 1 MUPOBOW HAYKH;

- (opmupoBaHHE IEHHOCTESH HAYYHOU ITUKU, OOBEKTUBHOCTH;

- (opmupoBaHHe TOHUMAHUS TUYHON U OOIIECTBEHHOW OTBETCTBEHHOCTH YYEHOTO, MCCIIEAOBATENS;

- (dopmupoBaHHE CTPEMIICHUS K JOCTH)KCHHIO OOIIECTBEHHOrO 0OJiara IMOCPEICTBOM ITO3HAHMS, WC-
CJIeIOBaTEIbCKON JIEITEILHOCTH;

- (opmupoBaH¥E YBKCHHS K HAYIHBIM JIOCTHIKCHUSM POCCUHCKUX YIECHBIX;

- ¢opMupoBaHUE TOHUMAHUS [IEHHOCTEH PAIMOHAIBLHOTO TPUPOOIOIb30BAHHS;

- (opMHpOBaHKE ONBITA YYACTHSI B 3HAYUMBIX HAyYHO-HCCIICTIOBATEIIBCKIX MTPOCKTAX;

- ¢opMupoBaHUE BOJIH, TUCIUILIMHUPOBAHHOCTH B UCCIICIOBATEILCKON AEATEILHOCTH.

®opMbl M METOAbI BOCIIUTAHUS

OcHoBHOM (hopMOif BOCTIMTaHUS U OOYUEHHUsI I€Te B CUCTEME JIOMOJIHUTEILHOTO 00pa3oBaHUs
aBiseTcs yuyeOHoe 3aHsiTHe. B X0o1e y4yeOHBIX 3aHSATUI B COOTBETCTBHU C MPEIMETHBIM U METarmpe-
METHBIM COJIepKaHUEM TPOrpaMM OOyYaOIIHECs: yCBauBalOT MH(POPMAIIUIO, UMEIOITYI0 BOCITUTATENb-
HOE 3HAYEHHUE; MOJIYYalOT OMBIT JIEATEIbHOCTH, B KOTOPOH (DOPMHUPYIOTCS, MPOSIBISIFOTCS M yTBEpK1a-
IOTCSI IIEHHOCTHBIE, HPABCTBEHHBIE OPUEHTAIINHU; OCO3HAIOT ce0s1 CIIOCOOHBIMU K HPABCTBEHHOMY BBIOO-
PY; Y4acTBYIOT B OCBOCHHH U (POPMHPOBAHUH CPEAbl CBOETO JIMYHOCTHOTO Pa3BUTHsI, TBOPUECKOM camo-
pean3anmi.

HroroBbie MmeponpusaTUsi (KOHKYPCHI, COPEBHOBAHUS, BHICTABKU, BBICTYILJICHUS, IPE3CHTALIUN
MIPOEKTOB U UCCIIEIOBAHMI) CIIOCOOCTBYIOT 3aKPEIICHUIO CUTYallUH YCIeXa, pa3BUBAIOT pedIeKCUBHBIE
U KOMMYHHKAaTUBHBIE YMEHHUS, OTBETCTBEHHOCTbH, OJArOMPHUSATHO BO3ACHCTBYIOT HAa 3MOIMOHAIHHYIO
chepy neren.

MeToabl OLleHKH Pe3yJIbTATHBHOCTH PeaTu3aliu NPorpaMMbl B YaCTH BOCIUTAHUS:

nearornyeckoe Habo1eHue

KanenmapHslii mian BocriutarensHoi padoTsl B [Ipunoskenun 2
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12.
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6. CIHCOK JTUTEpPaTyphbI

CrnHcok MCI0/Ib30BAHHOI JTUTepaTyphI: (715 nearora)

ArponomoB, A.E. Coopauk 3a1au 1o opranndeckoit xumuu / A.E. Arponomos. - M.: MI'Y, 2000. -
160 c.

Antunos C. T. u gp. IlpoexkTtupoBaHue, KOHCTPYMPOBAaHHE U pacyeT TEXHUKU MHIIEBBIX
texHoiorui. — 2013.

bmunos, JI., H. COopHuk 3amady W ynpaXkHeHHH Mo oOmed xumuu: YdeOHoe mocobue / JI.H.
baunos, N.JI. Ilepdunosa. - CI16.: Jlans, 2016. - 188 c.

biunos, JI.LH. CoopHuK 33124 1 yripaxHeHUH 1m0 o01mel xumun: Ydyebnoe nocodue / JI.H. biauHos,
N.JI. Tlepdunosa, T.B. Cokomnosa. - CIIG.: Jlans, 2016. - 188 c.

BacwibeBa U. B., bepkerosa JI. B. ®usnonorus nutanus. — 2018.

I'munxka, H.JI. O6mas xumus. — JI.: Xumus, 2003.

INons6paiix, 3.E. COopHUK 33724 ¥ yIpakKHEHHH 110 XuMuu: YueoHoe nocodue / 3.E. ['onbOpaiix. -
M.: Beicmias mikona, 2013. - 224 c.

lNonw6paiix, 3.E. CoopHUK 3a1a4 U ynpaxxHeHU# o xumuu: Yuyebnoe nocodue / 3.E. ['onp0Opaiix. -
M.: Beicmias mikona, 2014. - 224 ¢

3bikoBa, E.B. Xumus. COopHUK 3a1a4 U yIpaxHEHUH 1o xumuH. 8-9 kmaccel: YdyeOHoe mocobue /
E.B. 3bikoBa. - M.: bunowm. Jlabopatopus 3nanuii, 2013. - 216 c.

Kyszuenos B. B., /Imutpuesa I'. A. ®usunonorus pacrenuit. — 2016.

Manankuna E. JI., Humunua A. H. JlekapctBenHsie u d3¢upomaciainanbie pactenus. — 2016.
Oununosa ['. I'. buoxumus pacrenuii: yue6. nocobue/I'T” @unumniosa. — 2022.

Cnncok pekoMeHayeMoii aurepatypbl: (Uisi 00y4JaroImuXxcs U poAUTENeH)

Arponomos, A.E. Coopuuk 3a1a4 o oprannueckoid xumuu / A.E. Arponomos. - M.: MI'Y, 2000. -
160 c.

bnunos, JI., H. COopHuk 3amauy u ynpakHeHud mo oOmeil xumuu: Yuedbnoe mocodbue / JI.H.
bmunos, N.JI. Ileppunoga. - CII6.: JIans, 2016. - 188 c.

bnunos, JI.LH. COopHuk 3ana4 u ynpaxxHeHui no oouieit xumuun: Yuedbnoe nocodue / JI.H. baunos,
N.JL. Tlepdunosa, T.B. Cokonoga. - CII16.: Jlans, 2016. - 188 c.

I'munka H.JI. Oomas xumus. — JI.: Xumus, 2003.

I'onb6paiix, 3.E. COopHUK 3a7au U ynpakHeHUH no xumuun: YuedHoe nocodue / 3.E. 'onsOpaiix. -
M.: Beicmias mikoga, 2013. - 224 c.

I'onb6paiix, 3.E. COopHUK 3a7au 1 ynpakHeHUH no xumun: YuebHoe nocodue / 3.E. 'onpOpaiix. -
M.: Beicmias mikona, 2014. - 224 ¢

3bikoBa, E.B. Xumus. COopHUK 3a/1a4 ¥ yrpakHeHUH 1o xumuu. 8-9 kiaccel: YuebHoe nocodue /
E.B. 3pikoBa. - M.: bunowm. Jlabopartopus 3Hanui, 2013. - 216 C.

JJIEKTPOHHBIE PecypcChl:
Kypce! Ha mnardopme Stepik

Uk~ wdE

HTO 2023-24. Oran 1. Unxenepubie Onosnoruueckue cuctemsl https://stepik.org/course/180701
HTO 2022-2023. UBC: Arpobuotexnonoruu https://stepik.org/course/123236

[MoaroroBka k 1 or6opounomy stanry HTO mo xumum https://stepik.org/course/83762

Coopuuk 3amau HTO 2022/2023 rr. https://stepik.org/course/172400

Coopuuk 3amaa HTO 2021/2022 rr. Bropoii atan https://stepik.org/course/118946

HTO 2023-24. Oran 1. CoBpeMenHas nuiieBas nHxeHepus https://stepik.org/course/180718



https://stepik.org/course/180701/syllabus
https://stepik.org/course/123236
https://stepik.org/course/83762
https://stepik.org/course/172400
https://stepik.org/course/118946
https://stepik.org/course/180718
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7. WmnxenepHsle Ononoruyeckue cucreMsl: Arpoduorexnonorun — KOI'PA
https://stepik.org/course/188982

8. Arpoxumus https://stepik.org/course/189239

9. buonorus HTU - ot kinetku 1o cutudepmepa! https://stepik.org/course/81466

10. 3agaun Onumnuaast HTH (2018-20191r) https://stepik.org/course/55997

3agaHus NPOULIBIX JIeT

1. Marepuansl 3aganuii Becepoccuiickoi MexauCIUIUTMHAPHON OJIMMITHA/IBI IIIKOJIBHUKOB «Hartuo-
HaJbHAsI TEXHOJIOTUYECKAs OJIMMITHAIA» 110 MPoiutto «HKeHepHbIe OMOTOTHYECKHE CHCTEMBI»
2023/24 yuebnsrii rox https://ntcontest.ru/upload/problembooks-
2324/9_%D0%98%D0%BD%D0%B6%D0%B5%D0%BD%D0%B5%D1%80%D0%BD%D1%8B
%D0%B5_%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%87%D0%
B5%D1%81%D0%BA%D0%B8%D0%B5 %D1%81%D0%B8%D1%81%D1%82%D0%B5%D0
%BC%D1%8B.pdf

2. Marepuansl 3aanuii Bcepoccuiickoil MEXIUCIUIUTMHAPHON OJIMMIINA/IBI IIKOJIBHUKOB «Harmo-
HaJbHAasi TEXHOJIOTHYECKas ONMMITHaaa» 1o npoduito «CoBpeMeHHas MUIIeBasi HHKEHEPUS
2022/23 y4ebnsbiii rox https://ntcontest.ru/docs/spi-assignementsl.pdf



https://stepik.org/course/188982
https://stepik.org/course/189239
https://stepik.org/course/81466
https://stepik.org/course/55997
https://ntcontest.ru/upload/problembooks-2324/9_%D0%98%D0%BD%D0%B6%D0%B5%D0%BD%D0%B5%D1%80%D0%BD%D1%8B%D0%B5_%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D1%8B.pdf
https://ntcontest.ru/upload/problembooks-2324/9_%D0%98%D0%BD%D0%B6%D0%B5%D0%BD%D0%B5%D1%80%D0%BD%D1%8B%D0%B5_%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D1%8B.pdf
https://ntcontest.ru/upload/problembooks-2324/9_%D0%98%D0%BD%D0%B6%D0%B5%D0%BD%D0%B5%D1%80%D0%BD%D1%8B%D0%B5_%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D1%8B.pdf
https://ntcontest.ru/upload/problembooks-2324/9_%D0%98%D0%BD%D0%B6%D0%B5%D0%BD%D0%B5%D1%80%D0%BD%D1%8B%D0%B5_%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D1%8B.pdf
https://ntcontest.ru/upload/problembooks-2324/9_%D0%98%D0%BD%D0%B6%D0%B5%D0%BD%D0%B5%D1%80%D0%BD%D1%8B%D0%B5_%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D1%8B.pdf
https://ntcontest.ru/docs/spi-assignements1.pdf
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Kanennapublii yueOHblii rpadguk
[Tenaroru: I'nazynosa E./[l., Cokomnan H.U., Ckpunosa O.E.
KonmaecTBo yueOHBIX Henemb: 12
Pexxum npoBeneHus 3aHATHIL: 1Ba pa3a B HEACIIO MO 2 aKaJEeMUYECKUX Yaca.

IIpuiaoxenne 1

JIOBOH 3(PPEKT XUMUUECKOH peaKiinu.

Ne Bpewms nposene- Mecto mpose-
Mecsan | Yucno p PoBeaL Dopma 3aHATUA Yacos Tema 3anATHA P DopmMa KOHTPOJIS
/o HUS 3aHATHS JeHHS
Pernmament omumvmumazet. [Ipodpumu HTO ®ponTanbHas (yCT-
1 Jlexuus, npaktuye- 3 «CoBpeMeHHas NUIIECBasi UHXEHEPUSD?, buokBanTym, | HBIH onpoc), KomOu-
' ckas paboTa «MHxeHepHbIe ONOIOTHYECKHE CHCTE- ka0. 120 HUpOBaHHas (IIpaK-
MbD». BXoHOE TecTupoBaHue. THUYecKas IPoBepKa)
> Texuws 1 PactBopsl. Konnenrpamnuu, 00beMsl, buokBanTyMm, ®ponTtanbHas (ycT-
' pa3baBieHUs kab. 120 HBIH OMPOC)
IIpakTuueckas pado- Pemenue npuMepoB 1 3a1a4 Ha onpee- KomOunupoBanHas
buoksanTyM
3. Ta, CAMOCTOSITEIbHAS 3 JIeHWEe KOHIEHTpaIu 1 00bema pabo- <a6. 12 (})/ > | (mpakTHyeckas mpo-
pabota YKX PacTBOPOB ' BEpKa)
DopMyIibl OTIpeesiCHUS KOJTNYECTBa ®ponransHas (ycT-
4. Jlexmus 1 PMY. pel JIMCTaHITMOHHO pv (y
BEIIEeCTBa, YUCI0 ABOTaapo. HBIN O1IpoC)
Pemenue nmpuMepoB 1 3a/1a4 Ha onpee- KombunmnpoBanHast
[pakTnueckas pabo- PHMEP A pelt JucTaHIMOHHO P
5. a 2 JICHVE KOJIMYEeCTBa BEIECTBA 110 YPaB- (mpakTHueckast mpo-
HEHUIO PEaKIIhH. BEpKa)
Tepmoxumus. DHI0- U SK30TEpMUYE-
Jucrannuonno | @poHranpHas (ycT-
6. Jlexuus 1 ckue peakuuu. DHeprust [ m6oca. Ten-

HBII 0IPOC)
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KomOunnpoBanHas
[TpakTudeckas pabo- Pemenne npumMepoB u 3aaa4 o TepMo- | JIMCTaHIIMOHHO
7. (mpakTHueckast mpo-
Ta XUMHUU.
BEpKa)
AJTrOpUTM BBIYHMCIIEHUS] MACCOBBIX OT-
N Hucrannponno | ®ponranpras (yct-
8. Jlexnus HOLICHUH XUMHYECKHUX DJIIEMEHTOB B N
HEIH OTIPOC)
CJI0KHOM BEILIECTBE.
Pemenue npuMepoB u 3agad 1o omnpe- KomOunnupoBanHas
[IpakTnueckas pado- JuctaHIMOHHO
9. a JeNeHnI0 (HOpMYIT XMMUYECKUX COCIH- (mpakTHueckast mpo-
HEHU BEpKa)
OTanauTensHble 0COOCHHOCTH Mpe/I-
CTaBHUTEJICH OT/IEIBHBIX TAKCOHOB.
Hucrannuonno | @ponransHas (ycT-
10. Jlextus [TpuHIUTIBL KITACCU(UKAIINH OPTaHH3- Hbiii OPOC)
MOB. JluarHocTHuecKue Npu3HaKy pac- p
TEHUH.
KombuampoBanHas
[Mpaktudeckas pabo- Pemrenue 3agau mo teme «Pa3nooOpasue | JucTaHIIHOHHO
11. (mpakTryeckas mpo-
Ta KU3HID»
BEpKa)
I'pyHTBI U1 BBIpAIlUBaHUs PACTEHUI.
Bpenutenu u cpelcTBa 3alUThl OT HUX.
P P Jucrannuonno | @ponransHas (ycT-
12. Jlexuus CocraBieHre MTUTATeIbHBIX PACTBOPOB HELE OIpPOC)
U3 OTACNIBHBIX COEAUHEHUH. Y poKaii- P
HOCTb PaCTEHUH.
KomOunmnpoBanHast
[pakTrueckas pabo- Pemenue 3ama4d o teme «Boricokoad- JucTaHuuoHHO
13. (mpakTryeckas mpo-
Ta (heKTHBHOE PACTEHUEBOJICTBOY
BEpKa)
Cutn-epMepcTBO Kak COBpEMEHHAs
oTpacib CeNbCKoro xo3sicraa. Koner-
Jucrannuonno | @poHranbpHas (ycT-
14. Jlexums pyKIMH CUTH-(hepM: aKBallOHUKaA, a3po-

MOHMKA, THIPOIIOHKKA, IpuOHas depma.
Turel ruAPONOHHBIX YCTAHOBOK.

HBII 0IPOC)
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KomOunnpoBanHas
[TpakTudeckas pabo- Pemenue 3angaud no teme « Cutu- JucTaHIMOHHO
15. (mpakTHueckast mpo-
Ta dhepMepcTBOY»
BEpKa)
I'opmonsbl pacTenuid. PacTutenbHble ai-
KaJouabl. buojornyecku akTHBHBIC Be-
IIECTBA PACTUTENILHOTO MPOUCXOMKIE-
P P Hucrannnonno | @ponransHas (ycT-
16. Jlexmmst Hus. JlekapcTBeHHBIE (DOpMBL. TexHOI0- b1 onpoc)
TMYECKHEe CXEMBI IIPOU3BOJICTBA JIeKap- p
CTBEHHBIX IpenapaToB. Pacyér BeIxoaa
IPOAYKTA.
. KombununpoBanHast
IIpakTrueckas pado- Pemenue 3aga4d no teme « buoxumus
17. p p  3a]1 AlucTaHIMOHHO (mpakTryeckas mpo-
Ta pacteHuii U papMaleBTHKa»
BEpKa)
. KombunmnpoBanHast
IIpakTrueckas pado- Pewmenue 3ana4 no teme « buoxumus
18. p P >S4 AHCTaHLHOHHO (mpakTHueckast mpo-
Ta pacTeHuii ¥ hapMaLeBTUKa»
BEpKa)
Hyrpunmonorus u ¢pu3nonorus nura-
Hucrannuonno | ®ponranbHas (ycT-
19. Jlexmus Hust. OCHOBHBIE OTIpe/IeIeHUs U QyHK- N
HBII OIPOC)
UK
- 5 P o KomOunmnposanHast
aKTHUecKas pabo- eleHue 3axay 1no reme «OCHOBBI HYT- HCTAHI[HOHH
20. p P A Y HuCTaHIMOHHO (mpakTryeckas mpo-
Ta PHULIMOJIOTHH U (PU3MOIOTHH TUTAHMUSD)
BEpKa)
01 Texus XPOHOHYTPHUITUOIOTHS M META0OIH3M. Jucrannmonno | @ponranbpHas (ycT-
' OcHoOBHBIE onpeieicHust 1 QYHKIINU HBIN OIpPOC)
MpaxTiieckas paGo Pewenne 3ana4 no teme «XpoOHOHYTPH- JIHCTAHIMONHO KomOunnposanHas
- HCTAHIIMOHH
22. P p ruosorusi. OneHKa craTyca TUTaHusI U 1 (mpakTryeckas mpo-

Ta

MeTadoIu3May

BEpKa)
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23 Jlexws 2 OCHOBBI TEXHOJIOTHH TTPOM3BOICTBA Hucrannponno | ®ponranpuas (ycT-
' MHILIEBON NPOTYKIIHH. HBIH orpoc)
5 KomOnuHaupoBanHas
[IpakTuueckas pado- Pemrenue 3amau mo teme «TexHomoruu
24. p p 2 . N AuCTaHIMOHHO (mpakTryeckas mpo-
Ta MIPOM3BOCTBA MUIIEBOH MPOTYKITHID)
BEpKa)
ITokazarenu kadecTBa MUILEBOUN MpO-
Hucrannponno | ®ponranpHas (ycT-
25. Jlexmus 1 nykin. UneHtudukanus npoayKiuu o
HEIH OTIPOC)
coriacao HJI
MpaKTIeckas pato Pemenue 3amau no teme «Ilokazarenu JHCTAHIHONHO KomOunnposanHast
- WCTAaHI[HOHH
26. Tap P 2 KauecTBa U UJICHTU(PUKALMSA IPOAYK- t (mpakTHyecKas mpo-
AN BEpKa)
Hroro: 48




18

IIpuaoxenne 2

KanenaapHblii nji1aH BOCNMTATEIbLHOI PadoThI

Ne /| Ha3Banue coObITHS, MEPONIPUATHS Cpoxkn ®opMa npoBeIeHust
1. Henb ropoma-reposi MypmaHcka 4 OKTAOpS becena
2. BceMupHblii IeHb HAyKU 10 HosiOpst | becena
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Ipunaoxenue 3
Bomnpocsl BXOAHOT0 TeCTHPOBAHMS

1. ITpu paznoxenun H,O; Beienunock 64 r kuciopoaa. Onpenenure maccy HoOo.
1)32r; 2) 641 3) 68 r; 4)136T

2. Xumnueckas popmyna aurunpodocdara marpus NaH,PO,4. Cxombko aTOMOB XUMHUECKUX
3JIEMEHTOB BXOJUT B COCTAaB MOJIEKYJIBI 3TOTO BeIecTBa?

1) 4, 2) 8; 3) 16; 4) 32

3. CKOJIbKO MOJIb BOJIBI 00pa3yeTcs Mpu Cropanuu 4 MoJib Bojopoia’?

1)1; 2) 2; 3) 4; 4)8

4. Jlenenue Ha ceMelcTBa OCHOBAHO Ha:

1) crpoeHuH 1[BETKA; 3) KOTMYECTBE IBETKOB;
2) CTPOCHUH JINCTHEB; 4) oKpacke BEHUYHKA.

5. K xakoil rpymnre KyJIbTypHbIX PACTEHHIH OTHOCUTCS parc?
1) mogoBble;  2) BOJIOKHUCTHIE; 3) xopMOBbI€; 4) MAaCIUYHBIE.

6. K kakoMy ceMeicTBY IPHHA JICKATh PACTEHUS ¢ TaKOH (hOpMYJIIOif BeTKa?

Koi5 Oy Ay g Gy

1) Po3onBeTHble; 3) boGoBsie;
2) KpecrouperHbie; 4) JInunevinpie

7. Kakue BeliecTBa CHHTE3UPYIOTCS B KJICTKAX Y€IOBEKa M3 aMUHOKUCIOT?
1) dochommmumbr 2) yriieBoIbl 3) ButamuHbl 4) OCnKU

8. Kakoif BuTaMHH y4acTByeT B 0OMEHE KaJIbIIHsi?

1) A; 2) B12; 3) D; 4HE

9. 151 yero HeOOXOAMMBI COJTU KaJIbLIUs?

1) pocTta KoCcTEl U MBIIIILI; 3) paboTHI HEPBHOM KJIETKH;
2) 00e3BpeKUBaHUS STOB; 4) obpazoBaHus reMornoOrHa

10. Kakue nuraTenbHble BEIECTBA YCBAUBAIOTCS OPraHU3MOM 0€3 U3MEHEHUS] XUMHUECKON
CTPYKTYpHbI?

1) MUHEpabHBIE COH; 3) yrineBoJsl;

2) KUpBI; 4) 6enku

11. Kakoil ¢pepMeHT o HKeTyI0UHOM JKeIe3bl paclleIuIsieT YTiaeBObI?
1) xemnyb; 2) TPUIICHH; 3) amminasa; 4) uHCYNUH
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Ipunoxenne 4
IIpumepsl 32124 1JI1 HTOTOBOM JUATHOCTHKHU

B npy1oBoM X0341CTBE OCYILECTBIISJIOCH BBIPAIIMBAHNE CIIELIUATIBHO BBIBEICHHON XUIHOU
pBIOBL. MI3BECTHO, UTO B T€UEHHE I0J1a XUIIHUK MUTAJICA COPHOI phI0O0i, cymMMapHas Macca KOTOpOi
cocraBuia 180 kr u koMOuKOpMOM B Tiporopiiuu 2 : 1 (110 Macce) COOTBETCTBEHHO.

Breruucnure oOmuii mpupoCcT Macchl XUITHUKA 3a yKa3aHHBIA rnepuoa. OTBET JaiiTe B Kr C

TOYHOCTBIO /IO JIECATHIX. 3HAUEHHUE MEePexXo/a YHEPIHHU MEXIY TPOPHUECKUMHU YPOBHSIMHU NPHHSITH
25%.

Jlis mony4eHus: peKOpIHOTO ypoxKasi TOMaTOB B adpONOHHOW CUTH(EpMe TUIAHUPYIOT HC-
NOJIb30BaTh OJIMH M3 MHTATENbHBIX PacTBOPOB HOBOM peuenTypsl. Ha nBa 6aka pasmepom mo 0,5
M3, IUTAIOUIMX a3PONOHHYIO cuTU(hepMy, TpedyeTcs Bcero 250 T mopomkooOpa3HOro KOHIIEHTpa-
Ta. Beraucnure cyMmMapHylo Maccy KHCIOpoJia B KOMIIOHEHTaX CyXOH CMECH, €CJIM U3BECTHO, YTO B
€C COCTaB BXOIHUT HUTPAT KaJiud, I[HFI/II[pOOpTO(bOC(baT Kajiyda, aMMUuadYHas CCIMUTpa U KaJlblIUCBas
cenutpa B nponopuuu 3 : 1 : 2 : 2 (o mMacce) COOTBETCTBEHHO. B mporecce pemeHns BeTnuuHbI
OKPYTJIAMTE A0 THICAYHBIX.

Paccuuraiite, CKOJIBKO TPAaMMOB TIEHTaruapara cyibdara menu (MeIHOro Kynopoca) HeoO-
XOIMMO B3ATh, 4T0OBI mpurotoButh 100 mim 3% pactBopa (IIOTHOCTH pacTBOpa MpuUMHTE 3a 1
r/mit). OTBET OKPYIJIUTE A0 ACCSThHIX.

Hcnonb3ys MonuuIMpoBaHHbIA HHACKC Bpoka, onpenennTe uueaibHy0 Maccy Tena (B Kr)
IUISL MY>KYHMHBI, IMEFOIIETO POCcT 167 CM M THIIEPCTEHUYECKUI THIT TEIOCTOKEHHS.



