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1. HIACIIOPT PABOYEHN IMTPOTI'PAMMBI TIPO®ECCUOHAJBHOI'O
MOAYJIs
I1M.05 Ilpodeccust pado4ero., 10JKHOCTDL CIAYKAIIET0

1.1. O0Js1acTh IPpUMEHEHUs IPOrPAMMbI

[TporpamMmMa npodeccuoHanbHOTO MOAYIS (Jajiee - mporpamMma) — SBIISETCS Ya-
CTBIO 00pa3oBaTeNbHONU MporpaMMbl B cooTBeTcTBHH ¢ PI'OC 1o crenuaibHOCTH
19.02.11 TexHoJsiOrus NPOAYKTOB MUTAHUS U3 PACTUTEIBHOTO CHIPhS B 4aCTHU OCBOE-
HUSI OCHOBHOTO BHJa npodeccruoHanbHoM aAesitensHocty (BII/): mpodeccus padoue-
ro, JOJHKHOCTD CIY>KaIllero U COOTBETCTBYIOIIMX MPO(ECCHOHATBHBIX KOMITETCHIIUMA
(ITK):

[1IK 3.2. IIpoBoauTh nabopaTopHbIE HCCIIEIOBAaHUS KayecTBa U OE30MaCHOCTH
CBIpbs, N0J1y(haOpPUKATOB U TOTOBOM MPOAYKIIMH B MPOIECCE MPOU3BOJICTBA MPOIYK-
TOB MIUTAHUS U3 PACTUTEIBHOTO ChIPBSL.

[TporpaMMa npogecCHOHaIBHOIO MOILYJISI MOXKET OBITh MCIIONb30BaHA B JIOIOJI-
HUTEIBHOM NPOo(hecCHOHATLHOM 00pa30BaHUU JIJISl TOBBIIICHHS KBAIM(DHUKALIUY U T1€-
pPENOArOTOBKM PAaOOTHUKOB NHUIIEBOM MNPOMBIIUIEHHOCTH 0 CHEUUAJIbHOCTH
19.02.11 TexHosOrMsA TPOLYKTOB MUTAHUS U3 PACTUTEIBHOIO CHIPBS.

1.2. Hesan u 3agauu npodeccHoOHAIBLHOT0 MOAYJI — TPEOOBAHUSA K pe3yJibTaTam
0CBOCHHS NMPO(PEeCCHOHATBHOT0 MOXYJIS

Heab: ocBoeHue ocHoBHOro Bujaa nearenbHoctu «IIpodeccus pabouero,
JIOJDKHOCTH CITY>KAIlleroy
C 1enplo OBJIAJICHUS YKa3aHHBIM BUJIOM NPO(ECCHOHATBHON ACSITENBHOCTH U

COOTBETCTBYIOIIMMHU TPO(ECCUOHATHFHBIMA KOMIETCHIIMSIMA OOYJAIOIIUICS B XOJIE
OCBOEHUS MPOHECCHOHATHFHOTO MOYJIS JOJKEH:

HMeTh MPAKTHYECKHUIi ONbIT:

~ TOATrOTOBKHU paboyero Mecra, CpeACTB U3MEPEHUs, TpUOOPOB, Ta0OpaTOPHO-
ro 000pyAOBaHUS, XUMHUYECKON MOCYIbI U HHCTPYMEHTOB, HEOOXOAMMBIX JIJISI MCCIIe-
JIOBaHUSl KauecTBa U O€30MaCHOCTH ChIPhs, NMOJy(HaOpPUKAaTOB U TOTOBOM MPOAYKIIMU
B IIPOIIECCE MPOU3BOICTBA MPOIYKTOB MUTAHUS U3 PACTUTEIBHOTO CBHIPHS;

~ TIOITOTOBKHU PACXOJHBIX MATEPUATIOB, B TOM YHUCIE KUJKHUX, TBEPHABIX, ra30-
oOpa3HbIX MPOO, paCTBOPOB 3a/IaHHON KOHIIEHTPAIIUU U PEaKTUBOB;

~  TEXHHYECKOTO OOCTY>KMBAHHS UCHBITATEIILHOTO 000pYyIOBaHUs Jijisi Jabopa-
TOPHOT'O HUCCIIEOBAHMS KauecTBa U 0€30MaCHOCTH ChIPbA, MOIyhaOpUKaToOB U TOTO-
BOW MPOAYKIIMU B TMPOIIECCE MPOM3BOJACTBA MPOAYKTOB MUTAHUS W3 PACTHUTEIBHOTO
CBIPbS

yMeTh:

~ TI0JIb30BaThCS OCHOBHBIM M BCIIOMOTaTEIbHBIM JIA0OPATOPHBIM 000pYI0Ba-
HUEM, XUMHUYECKOH MOCY/I0H, OCYIIECTBISATh MBIThE, CYIIKY M CTEPHIN3ALNI0 XUMH-
YECKON TOCY/bI, TOTOBUTh PEAKTHUBBI M PAaCTBOPHI 3aJaHHOW KOHIICHTpAIMH, ITHTAa-
TENbHBIE CPENbl 3aJJaHHOTO COCTaBa, OTOMpaTh CPENCTBA M3MEPEHUs, MPUOOPHI, Ja-
O0oparopHOoe 000pyAOBaHWE, XUMHYECKYIO MOCYAY W HHCTPYMEHTHI, HEOOXOJAUMbBIC
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JUTsL UCCJIEIOBAHUS KadyecTBa M O€30MacHOCTU ChIPbs, MOJy(PaOdpUKaTOB U TOTOBOM
MPOIYKITUU B MPOIIECCE MPON3BOICTBA MIPOTYKTOB MTUTAHUS U3 PACTUTEIHHOTO CHIPHS

—  OCYHIECTBJIATH OTOOp, MPUEM, MAPKUPOBKY, YUET MPOO MO TEXHOJIOTHUECKO-
My IIUKITy B TTUIIIEBON OpraHU3allii, TOTOBUTHh HHIUKATOPHBIE CPEIIbI, MPOBOINTH Jia-
OopaTopHBIC MCCIIEIOBAHUS B COOTBETCTBHH C PETJIAMEHTAMH, MOJOMPATh W MPUME-
HATH HE0OXoauMoe JabopaTopHoe 000pyAOBaHKE, IPEACTABIATH JaHHBIC TPOBEICH-
HBIX JIA0OPATOPHBIX HWCCIICAOBAHMM, aHATM3UPOBATH COCTOSHHUE CHEIUATH3UPOBaH-
HOTO 00OpyJ0BaHus, paboyre pacTBOPHl HA COOTBETCTBUE TPEOOBAHUSIM HOPMATHB-
HO-TEXHUYECKON JOKYMEHTAI[MH, IPOBOJUTH CIIEKTpalbHbIE, MOJsporpapudeckue u
NpPOOUPHBIE AHANIM3bI, OCYUIECTBISATh XUMUYECKUNA U (PU3UKO-XUMUUYECKHUM aHaIN3,
MPOU3BOUTH CPABHUTEIBHBIN aHAIIU3 KA4eCcTBa ChIPhs, M0JIy(HaOpUKAaTOB U TOTOBOU
MPOJIYKIMU, TMPOU3BOJUTH CTATUCTUYECKYIO OILICHKY OCHOBHBIX METPOJIOTMUECKHUX
XapaKTEPUCTUK U TMOJIy4aeMbIX pe3yJbTaTOB, IPUMEHATh B IMpoliecce JadopaTOPHBIX
WCCJICIOBAHMUM CIICTIOACKTY M CPEJICTBA WHIANBUIYATbHON 3alUThI, BECTH U COCTAB-
JSTh HEOOXOIMMYIO JTOKYMEHTAIMIO B IMPOILIECCE M IO pe3ysbTaTaM HCCIEIOBAHUN
CBIPBs, TT0JTy(haOPUKATOB U TOTOBOM MPOAYKIIMH B MPOIECCE TPOU3BOJICTBA MPOIYK-
TOB TTUTAHUS U3 PACTUTEIHHOTO CHIPHS

3HATh:

~ TpeboBaHHA K paboueMy MECTy IO MPOBEACHUIO WCCIIECIOBAaHHUM, MpaBHIia
MOJITOTOBKU K pabOTe€ OCHOBHOTO M BCIOMOTATEIHHOTO JTAOOPAaTOPHOTO 000PYI0Ba-
HUs, TIpaBuja paboThl ¢ XUMHUYECKOW MOCY/I0M, peaKTUBaMH, MaTepuaiaMu U J1abo-
paTOpHBIM 00OpYAOBaHUEM, MPABUJIA XPAHEHUSI XUMHUYECKUX PEaKTHUBOB, IPOO B CO-
OTBETCTBUU CO CTaHIAPTAMH, CIIOCOOBI MBIThSI U JI€3UH(EKIINN XUMUYECKON TTOCY/IbI,
BU/IbI, HA3HAYEHHE U YCTPOMCTBO JIAOOPATOPHOrO0 OOOPY/IOBaHUSI, CIIOCOOBI MPUTO-
TOBJICHUSI pPACTBOPOB U METOJIbI UX PACUYETOB, CIIOCOOBI OMPE/ICICHUS KOHIICHTPAIIUU
pPacTBOPOB, MpaBUjia MOATOTOBKU MPOO ISl MPOBEICHUS JTA0OPATOPHBIX HCCIIET0BA-
HU, METOJIbI TTPOBEJCHUS UCTIBITAHUN 00pa310B ChIPhs, MOTy(PadpuKaToOB, BCIIOMO-
raTelIbHBIX MaTepUajioB W TOTOBOM MPOAYKIIMU HAa Pa3HBIX dTalax MPOU3BOJICTBA
MUIIEBBIX MPOAYKTOB, TPEOOBAHMS OXpaHbl TPYyJa B XUMUUYECKOW U MHUKPOOHOJIOTH-
YecKoM J1abopaTopuu, CAaHUTAPHOM, MOXKAPHOU M IKOJIOTUUYECKOM 0€30MacHOCTH TPHU
TEXHUYECKOM OOCITY>)KMBAaHUU M DKCIUTyaTallMA TEXHOJOTHYECKOTO OO0OpPYIOBAaHHS B
IpoIiecce MPOU3BOACTBA IPOTYKTOB MTUTAHUS U3 PACTUTEIIHBHOTO CHIPHS

—~ HOpPMATHWBHBIC TIPABOBBIC aKThl U HOPMATHBHO-TEXHHYECKAS TOKYMEHTAIIUSA,
pErJIaMeHTHUPYIOIINE BOMPOCHI U METObI JJA0OPATOPHOTO MCCIICIOBAHUS KaueCcTBa U
0€30MacHOCTH ChIPhs, MOTy(PabpUKaTOB M TOTOBOM MPOAYKIIMH, JTOKYMEHTOOOOPOT
IIPY MIPOBEACHUH JTAOOPATOPHBIX UCCIIEIOBAHMM, CITIOCOOBI TPUTOTOBJICHUS KaTHOPO-
BOYHBIX PACTBOPOB, Ha3HAYCHUE U KJacCCHU(UKAIUS XUMHUUYECKOU MOCYAbl, TpeOoBa-
HUS K XUMHYECKOU MOCY/Ie, CPEACTBA U CIIOCOOBI MBIThSI XUMUUECKOU MOCY IbI, BUTIBI,
HA3HAUYCHUE U YCTPOMCTBO JIAOOPATOPHOTO 0OOPYIOBaHMUS, MIpaBUia COOPKU, TOATO-
TOBKM K paboTe J1abOpaTOpPHBIX YCTAaHOBOK, CBOWMCTBAa PEAaKTHBOB, TPEOOBAHWS,
MPEIBSBISIEMbIC K peaKTHBaM, MpaBujia OOpaIleHUs C PCAaKTUBAMH M WX XPaHCHHS,
METOJMKH TIPUTOTOBJICHUS PAaCTBOPOB PA3IMYHBIX KOHIICHTpAIlWi, Ha3HAYCHUE, BU-
JIbI, CIOCOOBI M TEXHWKa BBIMOJHEHUSI MPOO0OTOOpA, TEXHOJOTHUECKUN MPOIIECC
MPUTOTOBJICHHSI TUTATEIBHBIX CpEJ, METOJHWKA IMPOBEIACHUS IMOIAPOrPaPUICCKUX,
CHEKTPAIbHBIX M TPOOHPHBIX AaHAJIM30B, HA3HAUYCHWE, KiIacCCHUPUKAIMSI XHUMHUKO-
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aHAJIMTUYECKUX J1TAaOOpaTopuii, TpeOOBaHUS K XMMHMKO-aHAJIUTHUYECKUM JIabopaTopH-
M, HOPMATUBHO-TEXHUYECKAs! JOKYMEHTALMS O BBINOJIHEHUIO UCCIIEIOBAHNI Kaye-
CTBa M OE30MACHOCTH CHIPhs, MOTY()aOPHUKATOB M TOTOBOM MPOIYKIIMH, TEXHOJIOTHUS
IIPOBEICHHS] KAYECTBEHHOTO M KOJMYECTBEHHOIO aHAJIM3a BELIECTB XMMUYECKUMHU U
($U3UKO-XMMUYECKUMU METOJIaMH, METObl pacueTa pe3yibTaToB MPOBEACHUS J1a00-
paTopHOro aHaiu3a, nmpaBuiaa oGpopMIICHHS JJaOOPATOPHBIX KYPHAJIOB U MPOTOKOJIOB
aHanu3a, TpeOOBAHMS OXpaHbl TPyAa B XUMHUYECKOW M MUKPOOHOJOTMYECKON J1a00-
paTopuH, CAaHUTAPHOM, TOKAPHOU U HKOJIOTMUYECKOM 0€301aCHOCTH IPU TEXHUYECKOM
00CITy’>KMBaHUM U IKCIUTyaTallii TEXHOJIOTMYECKOr0 000pYy0OBaHMsI B MPOLIECCE MPO-
U3BOJICTBA MPOJYKTOB MUTAHUS U3 PACTUTEIBHOTO ChIPbS

1.3. PexomenayemMoe KOJIHYECTBO YaCOB HA OCBOEHHME NMPOrpaMMbl NpogeccHo-
HAJIbHOT'0 MO/YJIA:
Bcero —160 yacoB, B TOM YHCIIE:
MaKCUMaJIbHOW y4eOHOH Harpy3ku odyuyatomerocst — 160 yacoB, BKIOYasi:
o0s13aTeNIbHON ayJUTOPHOM y4eOHOUM Harpy3ku odyuaronierocs — 64 daca;
IIPOMEKYTOYHOM arrecTanuu — 18 gacos;
y4eOHOM PAaKTUKU — 72 Yaca.

2. PE3YJbBTATBI OCBOEHHUSA NPO®ECCUOHAJIBHOI'O MOAYJIA

PesynpTaToM oCBO€HHS TPO(PECCHOHATBLHOTO MOMIYJS SBISETCS OBJIAJICHUE
oOy4Jaronumucst BusioM mnpodeccronansHoil aestenbHoctu «lIpodeccus padouero,
JIOJDKHOCTH CITy’Kaiero», B ToMm yucie npodeccuonanbubiMu (I1IK) u o6mmmu (OK)
KOMIETEHUIUSIMU:

Koa HaumeHoBaHue pe3yJbTara 00y4eHus

OK 01 | Beibupats criocoObl penieHus 3a1a4 npohecCuoHanbHONU AeATeIbHOCTH
MPUMEHUTENBHO K Pa3JIMYHbIM KOHTEKCTaM

OK 09 | Ilonwp3oBarbest mpohecCUOHATBHOM JOKYMEHTAIMEN Ha TOCY1apCTBEHHOM
Y MHOCTPAHHOM $I3bIKax

IIK 3.2 | IlpoBoauTh J1abopaTOpHBIC MCCIIEIOBAHUS KadyecTBa M OE30MACHOCTH ChI-
pbs, moay(gadbpruKaToB U rOTOBOW MPOAYKIIMU B MPOIIECCE POU3BOJICTBA
IPOJIYKTOB MUTAHUS U3 PACTUTEIBHOTO ChIPhS




3. CTPYKTYPA U COAEP KAHUE ITPOPECCHUOHAJIBHOI'O MOAYJIAA
3.1. TemaTu4eckuii MJ1aH NpogeccuoOHATBLHOr0 MOAY IS

OoBem BpeMEHU, OTBEJeHHBIH HA OCBOEHHE

IIpakTHka
MEKTHCIUTIIINHAPHOTO Kypca (KYpPCcoB)
CamocrosiTe1bHasA
Bcero Oos3aTenbHas ayiuTOpHas yueOHast aGora
4acoB HATpYy3Ka 00y4amerocs P
Koawbt o0yualomerocs
HaumeHoBaHuUsI pa3aesioB (maxc. ITpon3BoncTBeH-
npogeccuoHaIbLHBIX U B T.4.
. npodeccuoHAIBLHOT0 MOAY.JIsI yuebHnas B T.4., B T.4., Yueonas, Hasl,
00X KOMIeTeHIH nabopaTopHbIe
naepyska u | Beero, 6 Kypcosast | o | Kypcoas 4acoB 9acoB
npaxmuku) | 4acos PaboTHI paGora cero, padora
NpaKTHYECKHEe 4acoB
(npoekr), (npoekr),
3aHATHS,
4acoB 4acoB
4acoB
1 2 3 4 5 6 7 8 9 10
I1K 3.2. MJIK.05.01 Xumwuueckuii Jabo-
OK 01, 09. paTOpHBIA KOHTPOJIb MOKa3aTesei 34 32 26
0€30IIaCHOCTH U KauvyecTBa IUIIc-
BOW ITPOTYKIIHH
IIK 3.2. MJIK.05.02 PaGouass mpodeccus
OK 01, 09. JIabopaHT XMMHYECKOrO aHajlu3a 36 32 26
(13321)
1K 3.2. VY4yeOHas MpaKkTHKa, 4acoB 7 7
OK 01, 09.
IIK 3.2. KBanuduxarmonHslif sKx3amMeH 18
OK 01, 09.
Bcero 160 64 52 72




3.3. Conep:xanue o0yuyeHHs MO NPOPecCHOHATBLHOMY MOIYJII0

HaumeHnoBaHue pasaesio Conep:xanue yueOHOro MaTepuasia, JJaboparopHbie padoThl U NPAKTHYECKUE 3aHATHS, O0beMm | YpoBeHb
npogecCHOHATBHOTO MOAYJISI | CAMOCTOsITeJIbHAsI padoTa 00y4alolMuXcs, KypcoBasi padora (IpoeKT) (eciu npedycmompe- 4YacoB | OCBOCHUA
(IIM), MesKTUCHUIIINHAPHBIX Hbl)

KypcoB (MJIK) u tem
1 2 3 4
MJK.05.01 Xumudeckuii Jad00OpaTOPHbI KOHTPOJIb OKAa3aTeJeil 0e30MaCHOCTH U KA4eCTBA MUIIEBOH NMPOIYKINH
Pasnen 1. Metoabl TEXHOXUMHYECKOI'0 KOHTPOJISI KA4eCTBA MHMILEBOH MPOAYKIUH U3 PACTUTEIBLHOIO ChIPbS
Tema 1.1. [IpaBuna texuuku | ConepxaHue y4eOHOr0 MaTepuaja
O0esonacnocru. Jlaboparopnas | [IpaBuna Texnuku Oe3omacHocTH. JlabGopatopHas mocyna. Kiaccudukarnus. MpITbe MOCYIBI. 2 1
nocyaa. Peaxkrusel. IIpuro- | BeicymuBanue nocyasl. [IpaBmia TexHUKH 0€30MaCHOCTH MPH PabOTE CO CTEKISHHOM IMTOCYIOM.
TOBJIEHHE PACTBOPOB. PeaktuBsl. ['pynmel peaktuBoB. O0IMe mpaBuia Mpyu XpaHEHUH U UCIIOJIb30BAHUU PEAKTHBOB.
Crioco0Obl TPUTOTOBJICHUSI PACTBOPOB. Y CTAHOBJICHHE TUTPA pabovero pacTBopa miéinoyu.
JlabopaTopHbie padoThI
JlaGoparopHas padota 1. I[lpurorosnenre cranmapTHBHIX U pabounx pactBopoB. [Ipurorosnenue Oy- 4 2
(bepHbIX pacTBopoB. [Ipurorosienre pactBopoB i kamuOposanusi pH-metpa. Crannaptuzamnms pa-
0o4ero pacTBopa MEIouu.
JlabopatopHas pabota 2. [IpuroropieHre pacTBOPOB caxapo3bl pa3Ho KOHIEHTpaimu. Onpenenexne 4 2
IUIOTHOCTHU PACTBOPOB (KOHLIEHTPALMHU ) apEOMETPHUYECKUM U MUKHOMETPHUUECKUM METOJIOM.
Tema 1.2. Metoasl onpenese- | Conepxxanue y4e0HOro MaTepHaJia
HHUSI BJIA’KHOCTH M CyXMX Be- | O0mue MEeTOJbl OmpefeNieHus] BIaKHOCTH U CyxXuX BemlecTB. [IpsiMble U KOCBEHHBIE METO/IbI 2 1
eCTB orpezeNieHus BIaKHOCTU. MeToabl BeicyminBanua. O00opyaoBaHue, MpUMEHsIeMoe Ui ONpee-
JeHus BraxHocTu. Pedpakromerpuyeckuii MeTos sl ONpeieleHusl MacCOBOM JI0JIM PacTBOPHU-
MBIX CYXHMX BEILECTB.
JlaGopaTopHblie padoTbl
JlaGoparopnas pabora 3. OnpezaereHue MacCoOBOM J0JM BJIark B ChIPhE CTaHIapPTHBIM METOJIOM BbI- 2 2
cymmBanus B COII
JlaGoparopHas pabota 4. OnpeeneHrue MacCOBOM J0JI BOJIOPACTBOPUMBIX BEIIIECTB B HATIMTKAX Pe- 2 2
(paKTOMETPHUUECKUM METOJIOM.
OOmiast 1 aKTHUBHAsI KUCJIOTHOCTH CBIPBS, MOIYy(adpHUKaToB U rOTOBOM MPOAYKIUHU. 3HAUECHUE 2 1

HOPMHUPOBAHMS U KOHTPOJISL KUCIOTHOCTUA MPOAYKTOB. ENMHULIBI M3MepeHusi KUCIOTHOCTU. Me-
TOZBI ONIPEACIICHUsI OOIIeH M aKTUBHOW KHUCIOTHOCTH. [IpsSMOIl MOTEHIITMOMETPUUYECKUIA METO/I.




[ToaroroBka pH-meTpa k padore. lllenounocts. MeTonbl onpeaeneHus: MeI09HOCTH. MeToIb
omnpeaeneHus XxJaopuaoB. XKEcTkocTh BoAbl. MeToabl orpeieeH s )KECTKOCTH.

JlaGopaTopHble padoThl

JlaGoparopnas pabdorta 5. OrnpeneneHre o0IIei )KeCTKOCTH BOJIbI, KapOOHATHON M THIPOKapOOHAT- 2 2
HOM JKECTKOCTH BOJIbl KOMIJIEKCOHOMETPUYECKUM METOZIOM
JlaGopaTopHas pabora 6. OnpeneneHrue Macchl KaJIbIMs B MHHEPAJILHON BOJIe (CBIBOPOTOYHOM 2 2
HAIIUTKE) KOMILUIEKCOHOMETPUUECKUM METOJI0M
JlaGopaTopHas pabora 7. OnpeneneHrue TUTPYEMOU KUCIOTHOCTH CBHIPbS (IPOXKKH, 3€pHO, CO- 4 2
JI0J1, CBIBOPOTKA)
JlaboparopHast padota 8. Onpesenenne TUTPOBAHHON KUCIOTHOCTH O€3aJIKOTOJIBHOTO (CHIBOPO- 2 2
TOYHOI'0) HAaIIUTKA, KBaca
JlaboparopHast padota 9. [Ipurorosienue pabouero pactsopa HuTpara cepedpa. OnpeneneHue 2 2
MaccChl XJIOPHUJIOB B BOJIE APr€HTOMETPUUECKUM METOJI0M
JlabopaTtopnas padora 10. Kanubposka pH-merpa. Onpenenenue pH HanmuTKOB, BOJBI MIPSMBIM 2 2
MOTEHIIUOMETPUYECKUM METOIOM.

KoncyabTanuu 2

Bcero mo MJIK 34

MJIK.05.02 Pabouas npodeccusi Jlabopant xumu4ueckoro anaansa (13321)

Tema 1. ®usnueckne meroasl | Coaep:kanue yueOHOro MaTepuajia

aHaJIM3a B3BemuBanue, HarpeBaHue, TUCTHILISALMS, BIaXKHOCTb, ONIPEEICHNE IJIOTHOCTH U COZEpKaHHUe 2 1
CYXHMX BELIECTB B paCTBOPAX.
JlabopaTopHbie padoThI
JlaGopaTtopnast pabora Ne 1 Onpenenenue abCOTOTHON MacChl 3epHa 2 2
JlaGopatopHas pabota Ne 2 OnpeneneHue HaTyphl SUMEHs 2 2
JlabopaTtopHast pabota Ne 3 OnpeneneHue BIaKHOCTH 3€pHA 2 2
JlaGopatopHas padota Ne 4 OnpeneneHue BIKHOCTH COJI0IA 2 2
JlaGopaTtopHnast pabota Ne 5 OnpeneneHue BIaXKHOCTH caxapa-Tmecka 2 2
JlaGopatopHas pabota Ne 6 OnpeneneHre BIaXKHOCTH XM 2 2
JlaGopatopHast pabota Ne 7 OmpeneneHue coiep)kaHUEe CYXUX BEIIECTB apeOMETPUYECKHM U 2 2
pedpakTOMETPHUUECKUM METOIaMHU
JlaGopatopHast pabora Ne 8 OmpeneneHue coaepkaHHE CYXUX BELIECTB MUKHOMETPHUUECKUM 2 2
METOJIOM
JlaboparopHas pabota Ne 9 Onpenenenue coepkaHue CyXuX BEIIECTB METOOM JUTeCTUU 6 2
JlaGopaTtopHnast pabota Ne 10 OnpesiesieHre KpernocTH HAIMMTKOB apEOMETPUISCKUM METOIOM 2 2
JlaGopatopHas padorta Ne 11 OnpeneneHre KpernoCcTH HATUTKOB TUKHOMETPUYECKUM METOOM 2 2




Tema 2. XuUMHYeCKHE METOALI

Coaep:xanue yueOHOro MaTepuaJia

aHaJamu3a KosinuecTBeHHOE ONpeIeiieHNE YIIIEBOI0B, @30TUCTBIX COEAUHEHMIA. 2 1

Tema 3. ®uzuko-xumnueckue | ConepxxaHue yueOHOro Marepuasa

MeETOIbI AaHAJIH3A Konopumerpuueckue meroasl aHanusa. OnpeneneHue oOIeil M aKTUBHOW KHCIOTHOCTH, IIe- 2 1
JIOYHOCTH, JKECTKOCTH.

KoncyabTanumu 4

Bcero mo MJIK 36

YyeOHasi NpaKTHKA 72

KBanupukanuoHHblii 3K3aMeH 18

Bcero nmo IIM 160

JU1st XapaKTEepUCTUKH YPOBHSI OCBOEGHHS Y4eOHOI0 MaTepHaia HCHOIb3YIOTCS CIIeAyIoe 0003HaAYECHUS:

1. — o3HaKOMUTENBHBIN (Y3HABaHUE paHee H3YUCHHBIX O0BEKTOB, CBOMCTB);

2. — penpOyKTUBHBIH (BBITOIHEHHE JCSATEILHOCTH IO 00pasily, HHCTPYKIIMHU WU TI0JI PYKOBOACTBOM)

3. — NPOJYKTUBHBIH (IIJITAHUPOBAHUE M CAMOCTOSTEIILHOE BHITIOJHCHUE ICATEIBHOCTH, PEIICHHE MTPOOJIEMHBIX 3a/1a4)
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4. YCJIOBHSI PEAJTU3AIIAU MTIPO®ECCUOHAJIBHOTIO
MOJIVJIS

4.1. TpeGoBaHUsI K MUHMMAJIBHOMY MaTepPHAJbHO-TEXHUYECKOMY 00ec-
Ne4YeHH 0

Ayn.1221 JlabopaTtopusi MUKpOOHOJIOTUH, CAHUTAPUU W TUTHEHBI U JlabopaTopus
TEXHOXMMUYECKOTO KOHTPOJISI OpOAUIIbHBIX MPOU3BOJACTB W BUHOJenus Jlabopa-
TOpHBIE CTOJBI Ha 15 Mect, pabodee MecTo mMpemnojaaBaTelisi, TymM0a C MOWKOW.
O6opynoBanue: 1abopaTopHbIe BeChl, akBanucTuisaTop J[9-4-02, repmocrar TC-1,
AIIEKTPOILIUTKA KepaMuieckas IByxkoMdopouHas, kamepa ['opsiea 4-x ceTouHas,
NETIM MHUKPOOMOJOTUYECKHE, CTEKJIO MOKPOBHOE, CTEKJIO MPEIMETHOE, YallKh
[letpu, nentpudyra nabopaTopHas, caxapuMeTp YHHUBEpCAIbHBIN, OaHS BOJSHAS
naboparopHas, AxkBaguctwisatop JJ1-4-02, Ananutuueckue 3JIEKTPOHHBIE BECHI
Pioneer, Mukposuzop uVizo-101(4 mr),Ananuzatop BiraxxknoctuMX-50, [lentpu-
¢dyra mabopatopuasllJIH-16, Tepomoctar BozaymHbii TC 1/201,XonoannbHuK
Indesit.

Ayn. 2404 (aynurtopusi) YueOHas MmeOenb Ha 30 mocajiouHbIX MeCT, pabodyee MeCTO
MpernojiaBaresis, 10cka MeJoBasi- [ 1IT., miIakaTHUIA -211IT., MKad KHWKHBINA- 411T.,
cTeH]l uHpopmanuoHHbiii -1mT., Komneiorep npenogasatens Ledovo Intel Core
13-2100 CPU 3.1GHz ¢ monutopom Acer V193; IIpoexktop SANYO c skpaHoM
Media

Ayn.1204 JlaGoparopust xumuu. O0OpyAOBaHHE U MaTEpHAbI: JUCTUILIATOD, Ja-
O0opaTopHbIE MOMKH TSI MBIThS TIOCY/IbI, aHAIUTUYECKIE BEChI, TEXHOXUMHUIECKHE
BECHI, CYIIMIBHBIN MKad, MyQenbHas Medb, IITUTKU dJIeKTpUIeCcKre, BOAsSHbIe Oa-
HU, pepakTOMeTphl, CIIEKTPOGHOTOMETPHI, (POTOINIEKTpOKOTIOpUMETP, pH-METpPHI,
AJIEKTPOJIbl KOMOMHUPOBAHHBIE, BUCKO3UMETPBI, TEPMOMETPHI, JEHCUMETPHI, 1ITa-
TUBBl byH3eHa ¢ 3a)KuMaMu, IITATUBBI JJIs1 TTUTIETOK MEPHBIX, IITATUBBI JIJISI TIPO-
OUpOK, MPOOUPKOIEPIKATEIH, TIIAHIIIETKHY JIJIsl KareJIbHOTO aHaJIn3a, MPOOKH pe3u-
HOBBIE, TJIACTUKOBBIC, METAJIMYECKHE CETKHU, MPHUOOpHI IS MOJIYYEHHs ra3oB,
GbuabTpHI, UHIUKATOPHAsE OyMara, pe3MHOBbBIE TPYIIH, MINATENH, JoKeuku (apdo-
pOBbIE ISl CKUTAHUSI BEIIECTB, MUKPOCKOIIbI, CTEKJIa MOKPOBHbIE, TPYOKH CTEK-
JISSHHBIE, PE3UHOBBIC IIJIAHTH, MAaKeT XpoMmorpaduueckoil kojgoHku. Ctos gabopa-
TOpHbIe- 1211T., BBITSDKKA 21T., TyMOa 201T., mkad 11t JOKYMEHTALUU U 000py-
JIOBaHMS STIT., TOCKA MEJIOBask TPEXCEKIIMOHHAS- | TIIT.

Ayn.1206 Kabuner xumuu. YueOHas mMeOenb Ha 30 mocajoyHbIX MeCT, pabouee
MECTO TpernojaBaresisi, J0CKa MeJoBas TPEXCEKIMOHHAs-11IT., 1mKad KHUKHBINA
OIIT., MOJIKA HaBeCHas SINT., CTEHJ WH(POPMAIMOHHBIN-1IIT. IJTaKaTHUIIA-211IT. ,
MepUoANYECKasl CHCTeMa XUMHUYECKUX AJIEMEHTOB, Ta0JMIIa PaCTBOPHUMOCTH, Pa3-
JATOYHBIA MaTepHasl ¢ KOHCIIEKTaMH JICKIIUH, TaOIuIlaMH, WILTFOCTpausIMu, Ghop-
MyJIaMH, UHCTPYKIIMOHHBIE KapThl MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATHI, Ma-
TepHUalbl TEKYIIEro KOHTPOJISA, METOAUYECKHE PEKOMEHAAIMHU 0 PEIICHUIO 3a/1a4.

11



Komnwrotep mpenonasatens Pentium E5300; IIpoexkrop SANYO ¢ npoekinuoH-

HBIM 3kpaHoM Media

4.2. MudopmanuonHoe odecrnedenne 00ydeHust
Ilepeyens pexkomMeHayeMbIX y4eOHbIX M3aaHuil, UHTEepHET-pecypcoB, A010J1-

HHUTEJbHOM JIUTEePaTyphl

bubaunorpaguyeckoe onucaHue M3IaHUs
(aBTOp, 3ar1aBUeE, B/, MECTO U I'0/] U3aHUS,
KOJI. CTP.)

OcHoBHAas/ 10O~
HUTEJIbHAS JINTe-

parypa

KuuroooecneueHHocrn

Ko.1-Bo.
JK3. B 0MO0.JI.
CIIoI DY

JIeKTPOH-
Hbl€ Pecypchbl

Epmos, 0. A.

broxumus : YaeOnuk u npaktukym st CITO /
Epmos 1O. A., 3aiiuesa H. U. ; nox pex. Lllykuna
C. . — 2-e u3n., ucop. U Aon .— IJIEKTPOH.
man. — Mockaa : FOpaiit, 2022. — 323 c.

OCH

OB6C KOpawnt

Jlonuenko, JI. B.

be3onacHoCcTh mHILEBOM mpoaykuuu. B 2 4.
Yactp 1 : Yueonuk mus CIIO / lonuenko JI. B.,
Hanpikra B. JI. — 3-e u3g., uchnp. M J0M. —
OneKTpoH. AaH. — Mocksa : FOpaiit, 2022. —
264 c.

OCH

QB6C KOpawnt

Jlonuenko, JI. B.

be3onacHoCcTh MHILEBOM mHpoaykuuu. B 2 u.
Yacte 2 : Yueonuk miusg CIIO / lonuenko JI. B.,
Hanpikra B. JI. — 3-e u3m., uchnp. U JOM. —
OneKTpoH. AaH. — Mocksa : FOpaiit, 2022. —
161 c.

OCH

QB6C KOpawnt

Hosokmanosa, A. JI.

buoxumus s TexHosnoroB. B 2 4. Yacte 1 :
Yuebnuk u nmpaktukym Uit CITO / HoBokiaHoBa)
A. JI. — 2-e u3a. — DneKTpoH. 1aH. — MoOcCKBa :
[Opaiit, 2022. — 211 c.

mon

QB6C KOpawnt

IHoBokmanosa, A. JI.

buoxumusa aiua TexHoaoroB B 2 4. Yacte 2. :
'YueOHuk u npaktuky™m / HoBokmanosa A. JI. —
2-e u31. — DnekTpoH. 1aH. — Mocksa : FOpaiir,

JTOII

2022. — 302 c.

O65C Kpant

5. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
HPO®ECCHUOHAJIBHOI'O MO YJIA
(BUJIA TIPODECCUOHAJIBHOM JEATEJIBHOCTH)

Pesyabrarsl

DopmbI
(ocBoenHbIe Ipodec- OcHOBHBIE MOKA3aTeJH 1 MeTOTbI
CHOHAJIbHBbIE KOMIIe- OLIEHKH pe3yJibTaTa

KOHTPOJISI U OLIEHKH
TEHI[UH)

[IK 3.2. IIpoBoauTh | YMEHHE TMOJB30BaThCA OC- | DKCIEPTHOE
nabopaTopHbIe HOBHBIM M BCIIOMOTATelb- | HAOIIOACHHE npu
UCCIICIOBAHMS HBIM JIa0OpaTOPHBIM 000PY- | BEIOJHEHUU
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https://urait.ru/bcode/495296
https://urait.ru/bcode/491883
https://urait.ru/bcode/491884
https://urait.ru/bcode/495290
https://urait.ru/bcode/495289

KauecTBa U
0€30MacHOCTH  ChIPb4,
noryhabpuKaToB U
TOTOBOW NPOAYKIMU B
npouecce
IIPOU3BOJICTBA

IMPOAYKTOB IIMTAHUA U3
PaCTUTCIIBHOT'O ChIPbA

JIOBaHMEM, XUMMHYECKOMU IO-
cyaou

YMeHne rOTOBUTh PEAKTHBBI
W PacTBOPHI 3aJJaHHOW KOH-
LEHTpaluK, OTOUpaTh Cpej-
CTBa HM3MEpEHUs, NpHUOOPHI,

nabopatopHoe  000pya0Ba-
HUE, XUMHUYECKYI0 TIOCYIy U
WHCTPYMEHTBI,  HEOOXO/HU-

MbI€ JJII KCCIEAOBAHMS Ka-
yecTBa U 0OE30MaCHOCTU Chl-
pbs, monydadbpukaToB U ro-
TOBOM MPOAYKIIMU B MPOIIEC-
Ce MPOMU3BOJICTBA MPOTYKTOB
MUTAaHUS W3 PACTUTEIHLHOTO
CBIPBS

YMeTh mOpoBOIUTH Jabopa-
TOPHBIE MCCIICIOBAHUS B CO-
OTBETCTBHUH C perIaMeHTaMHU

nabopaTopHOil  paboTHI,
npu POXOKICHUN
y4ueOHOI MIPaKTUKH,
pEIIEHNH CHTYaIlMOHHBIX
3a7a4

q)OpMBI n MCTOABI
IMO3BOJIATE  IIPOBCPATH

KOHTPOJII M OHCHKH PC3YJIbTAaTOB O6yII€HI/ISI JOJIDKHBI

y 0Oy4armmxcs He

TOJIBKO

c(hOpMHUPOBAHHOCTH

HpO(l)CCCI/IOHaJIBHBIX KOMHGTGHHHﬁ, HO H PA3BUTHC O6H_[I/IX KOMHGTCHHHﬁ )51

00eCIeynBaOIINX UX YMEHUH.

Pe3yabTarsl DopMbI M METO/bI
OCHOBHBIE TOKA3aTeJIHN
(ocBoeHHbBIE 00LIHE KOHTPOJIS U OLeH-
OLIEHKHU pe3yJbTaTa
KOMIIETEHIIMH) KU

OK 01 Bsibupats criocoOsI
pernieHus 3aaa4 npodeccuo-
HAJIBHOM JIeATeTbHOCTH TIPH-
MEHUTEIILHO K Pa3InIHBIM
KOHTEKCTaM

AKTHBHOCTH B IpoOIIeCcCe
OCBOCHHS Y4eOHOTO MaTe-
puana B nmpodecCruoHab-
HOW JEATEIBLHOCTH.

Hab6mronenue u
oIleHKa Ha jabopa-
TOPHBIX 3aHATHSIX,
IIPH TIPOXOKICHUU
yueOHOU MPAKTHKH.
Y4yactue B CTYIEH-
YeCKUX  KoH(]epeH-
IUSAX, KOHKypCcax |
OUMIINAAaX.
OneHka 10 MOATH-
OaJJIbHOM CHCTEME

OK 09 ITonws3oBaThes npodec-
CUOHAJIBHOM JOKYMEHTalUEN
Ha roCyJJapCTBEHHOM U UHO-
CTPaAHHOM SI3bIKaxX

N3yuenue u aHanu3 uH-
HOBAIIMK B IIpodeccro-
HATBHOU JIESATEILHOCTH.

HaOmaronenue Ha
71a060paTOPHBIX
3aHATHSX, IPU
MIPOXOKICHUHN
y4eOHOI NPaKTHKHU.
Ouenka o
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MATHOAIIbHOM
CUCTEME

6. OCOBEHHOCTHU OCBOEHUA JTUCIIUIIJIMHBbI 151
NHBAJIM10B U JIULl C OTPAHUYEHHbBIMU BO3SMOXHOCTAMUAU
310POBbSA

OOydeHne JUI] C OTPaHUYCHHBIMU BO3MOXKHOCTSIMH 370POBbsI IPHU HEOOXO-
JUMOCTH OCYIIIECTBIIICTCSI HA OCHOBE aJIJalTUPOBAHHON paboveil mporpaMMBbI C HC-
MOJIb30BaHUEM CITCIIUATBHBIX METOJOB OOyUEHHUS U JUIAKTUICCKHX MaTEepHAJIOB,
COCTaBJICHHBIX C YU€TOM OCOOCHHOCTEH MCUXO(DU3HMUECKOTO PAa3BUTHS, HHIUBUIY-
TBHBIX BO3MOKHOCTEH M COCTOSIHHSI 3JI0POBBSI TAKUX OOydaronuxcs (oOydJarorie-
rocs).

B mensx ocBoeHus y4eOHON MpOTpaMMbl TUCIUTIINHBI WHBATUIAMHU U JIH-
I[aM{ C OTPaHUYCHHBIMHA BO3MOKHOCTSIMU 3710pOBbsi Kosutemk obecneunBaet:

JUTSI MHBQJIMJIOB W JIMI[ C OTPAHWUYCHHBIMH BO3MOXHOCTSIMHU 370pPOBBS 10
3pEHUI0: pa3MEIICHUE B JOCTYIMHBIX IS OOYJarONTUXCS, SBISIFOITUXCS CIICTIBIMU
WK cIaboBUIAIIMMYU, MECTaX M B aJalTUPOBAHHOW (popMe CIpaBOYHON HHPOP-
Malliy O PACTIMCAHUM Y4YE€OHBIX 3aHSTHI; IPUCYTCTBUE aCCUCTEHTA, OKAa3bIBAIOIIE-
ro o0ydarueMycs HE0OXOIUMYIO TIOMOIIb; BBITYCK albTEPHATUBHBIX (POPMATOB
METOJMYECKUX MAaTepUaioB (KpyMHbIN mIpudT WK ayauoQaiiibl);

JUTS UHBAJIUJIOB M JIMI[ C OTPAHUYEHHBIMU BO3MOKHOCTSMH 3J0POBBS IO
CIIyXY: HaJ[JISKAIIUMH 3BYKOBBIMU CPEJICTBAMH BOCIIPOU3BEICHNE HHPOPMALIUK;

JUTSI THBAJUIOB | JIWIl C OTPAaHWYEHHBIMU BO3MOYKHOCTSIMHU 3JI0POBbBS, MME-
IONUX HApYIIEHUS OMOPHO-ABUTATEIBPHOTO ammapara: BO3MOXHOCTh OECIIpersT-
CTBEHHOTO JOCTyIa O0yJarOIINXCs B YICOHBIC TTOMEIICHHS, TYaJICTHBIC KOMHATHI U
JIPYTUe TIOMEIICHUS, & TAK)Ke MTPEOBIBAHNE B YKa3aHHBIX TOMEIICHUSX.
O6pazoBanue 00y4aroOmUXCcs ¢ OTPAHUYCHHBIMU BO3MOKHOCTSIMU 3I0POBbS MOXKET
OBITH OPTaHU30BAHO KaK COBMECTHO C IPYTUMHU 0OYJAFOIITUMUCS, TaK U B OT/ICITb-
HBIX TPYIIax WA B OTACIBHBIX OpPTaHU3aIUsIX.
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Peneunsus Ha

nporpammy npodeccuonanbaoro moay.as IIM.0S Ilpodeccus paGouero,
JOJIZKHOCTD CJIYZKaLero

[Iporpamma nmpodeccuoHanbHOrO MoOAyas paspabortana Ha ocHoBe DexpepanpHOro
rocyJapcTBEHHOro  oOpa3oBaTeJbHOrO  CTaHJapTra 10  CHEeNHATbHOCTH  CPEIHEro
npodeccruoHansHOro odbpazoanus 19.02.11 TexHomorus npoaykToB IMHUTAHUS W3 PACTUTEILHOTO
CHIPbA H SIBIICTCS YacThIO OCHOBHOM 00pa3oBaTebHOM MPpOrpaMMEL TOATOTOBKH CIIEIHATTUCTOB
cpexuero 3seHa B coorBeTcTBuUM ¢ DOI'OC mo crermumansHocTd CITIO 19.02.11 TexHomorus
[IPOAYKTOB IIMTAaHHUs W3 PACTHUTEJIBHOIO CBIPbA B 4YaCTH OCBOCHHS OCHOBHOI'O BHIA
po(heCCHOHAIBHON JeSITEeIbHOCTH: BhimoHeHHe paboT Mo JOMKHOCTSM pabOdyHX U CITyKall[HX
1 COOTBETCTBYROIIUX HpO(beCCI/IOHaJIBHI:IX KOMHCTCHHHﬁZ

[TIK 3.2. TIpoBomuTh aboOpaTOpHBIE MCCIIEIOBaHUS KadecTBa M 0Oe30MacHOCTH CHIPHS,
noryhabpukaToB W TOTOBOM NPOIYKIMHM B IPOLECCE MPOM3BOACTBA IPOMAYKTOB MUTAHUS W3
PAaCTUTEIBHOTO CHIPBS.

B paGoueii mporpaMme MpUBEEHEI LI U 3312491 Ipo(ecCHOHATBHOI0 MOy — TPeDOBAHUS K
pe3ysbTaTtaM OCBOSHHUS NPOPECCHOHAIBHOTO MOLYII.

[{enpr0 OCBOCHHs NPOPECCHOHATHHOIO MOJYJS SIBISETCS JaTh OCHOBHBIE TIOHSTHUS O
BHIMIOJIHEHMH  paboT 1O  JODKHOCTAM pabouumx ©  cioyxamuxX. M3  mporpammsl
IpOoeCCHOHATBEHOTO MOYJISI CTAHOBHUTCS SICHO, YTO OCHOBHBIMH 3aJadaMH IPodeCCHOHAIBLHOTO
momynst IIM.O5S Ilpodeccuss pabodero, DODKHOCTH CIy)KaIllero SBISIETCSl MpHOOpeTeHue
[PaKTHYECKOTO OMBITA IO MOATOTOBKE pabodero MecTa, CpPEACTB H3MEpPEHHs, IPHOOPOB,
abopaTopHOTO 00OPYIOBaHMS, XUMHYECKOH MOCYAbl M HMHCTPYMEHTOB, HEOOXOIMMBIX JUIS
HCCIIEIOBAHUS KayecTBa M 0E30IMaCHOCTH CHIPhs, MOy(habpuKaToB ¥ TOTOBOM MPOXYKIUH B
IIPOIIECCE MPOU3BOJICTBA MMPOAYKTOB IIUTAHUS H3 PACTHTEIBHOTO CHIPHS; IIOJTOTOBKE PACXOIHBIX
MaTepHaioB, B TOM YHCIIE JKHIKHX, TBEPABIX, Tra3000pa3HBIX INpo0, pacTBOPOB 3aJaHHON
KOHI[CHTPAIIMA ¥ PEaKTUBOB, TEXHHYECKOMY OOCIIy’)KHBAaHHIO HCIIBITATEIBHOrO 00OpYNOBaHHUS
1718 1abOpaTOpHOrO HMCCIIEJOBAaHUS KadecTBa M OE30IAaCHOCTH ChIpbs, HOIy(habpHKaTOB H
rOTOBOM MPOAYKIIMU B MPOIECCe MPOU3BOACTBA NPOAYKTOB IIUTAHMS U3 PACTUTEIBHOIO ChIPBSI.
[IporpamMma npoQecCHOHANBHOr0 MO MOXKET ObITh HCIONB30BaHA B y4eOHOM Ipolecce, B
JIOTIONHATENBHOM IPO(GECCHOHATEHOM 00pa3oBaHWM [UIS TOBBILEHHS KBAIM(HMKALKK U
IIEPETIOATOTOBKH paOOTHUKOB IHINEBOM INPOMBIIIIEHHOCTH 110 CHEHHATbHOCTH 19.02.11
TexHOJIOrus NPOLYKTOB MUTAHUS U3 PACTHTEIBHOIO CBHIPhS.
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