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JIUCT COTJIACOBAHUM

[Tporpamma cocraBiieHa B coorBercTBuu ¢ TpedoBanusmMu @I'OC BO no HampaBieHHIo
nmoarotoBku 27.03.01 Crapgaprusanus 1 METPOJIOT U

Pazpaboruuk, k.T.H., moneHT Xaitnykosa E. B.

[IporpamMmma omoOpeHa Ha 3acemaHud Kadeapbl TEXHOJOTUM MOJIOKA M MOJIOYHBIX
MIPOJIYKTOB OT «24» stuBapst 2023 roaa, mpoTokon Ne 6.

3aB. kadenpoi, K.T.H., noneHt 3aberanora ['.H.

PaGouas mporpamma IUCHIUIUIHHBI COTJIACOBaHA HA 3aCEaHUH METOMYECKON KOMHCCUU
TeXHOJorn4eckoro ¢akyiabTera oT «16» despans 2023 roaa, mpotokoin Ne 6.

[Ipencenarens MeToauueCcKOl KOMUCCHH, K.T.H., Jo1leHT bypmaruna T.1O.



1 Hean u 3apaum y4eOHOM AUCHUNIIHMHBI

Henap OUCHUIUIMHBI - TOATOTOBKA BBICOKOKBATH(HUIIMPOBAHHBIX  KAJAPOB IS
nepepadaThIBaIONICH MPOMBIIIIICHHOCTH B MHTEPECaX SKOHOMUYECKOTO U COITUAIBHOTO Pa3BUTHUS
Poccun, popmupoBaHue cOMAIbHO-IMYHOCTHBIX KAY€CTB BBITYCKHHKA,;

- mpuoOpeTeHue CTyACHTaMU 3HAHWUW U1 TPOW3BOJICTBEHHOM M HCCIIEIOBATEIBCKOM
JESATEIIbHOCTH B OO0JIACTH TEXHOJOTHUU MPOIYKTOB, OCHOBAaHHBIX HAa HM3yYCHHH COCTaBa U
(YHKIIMOHATBLHO-TEXHOJIOTHYCCKUX CBOMCTB IHIIEBBIX CHUCTEM U TPOIYKIUH, a TaKKe
MEXaHH3MOB TPEBpAIICHUN KOMIIOHEHTOB IO/ BO3JACHCTBHEM (PU3UKO-XUMHUYECKUX U XHUMHKO-
OMOTEXHOJIOTHYECKUX (haKTOPOB.

3agaun TUCHHILINHEL;

- OBJIaJICHUE KOMIICTCHIIMSIMH,

- NPUMEHECHUE 3HAHUM, YMEHUI, HABBIKOB WM JIMYHOCTHBIX KA4yeCTB ISl YCHEUIHOM
JEATETLHOCTH BOCTPEOOBAHHOTO CICIIHAIKMCTA HA PBIHKE TPyJa U B OOIIECTBE, CIIOCOOHOTO K
COLIMATILHOM 1 TIPO(ECCUOHATHFHONW MOOUITBHOCTH;

M3Y4EeHHE OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COCTUHEHHUII;

- 3HaAHWE Pa3JIMYHBIX KJIACCOB OPraHWYECKUX BEIIECTB, BXOSIINX, B COCTaB MHUIIECBHIX
CHCTEM,

- u3ydeHWe OOMMX  3aKOHOMEPHOCTEH  XUMHUYECKUX, OHOXMMHYECKHX U
MUKPOOHOJIOTUYECKUX MPOLIECCOB, MPOUCXOAAIIUX P MPOU3BOICTBE MUILIEBHIX MPOIYKTOB;

- OBJIQJICHUE METOJaMH HCCIICIOBAHUS KaueCTBA MHUIIECBOM MPOTYKIIUH;

- 3HaHHE COBPEMEHHBIX TEHJACHIIUNA B CO3JaHUU HOBBIX MPOJIYKTOB;

- YMEHHUE UCIIOIb30BAHMS JIAOOPATOPHOTO OOOPYAOBAHUS U allapaTyphl;

- 3HAaHUE METOJIOB U TEXHHUKHU BBINOJHCHHS XUMUYCCKUX aHAJIN30B;

- BIIQJICHHEC MTPUEeMaMK 0€301acHON paboThl B XMMHUYECKOH J1Ta00OpaTOPHH.

2 Mecro y4eOHoli JuCHUILINHBI B cTpyKType OOII

Huctunnnaa «Pu3nKa ¥ XUMUSL TUIIEBBIX CUCTEM» OTHOCHUTCS K JIUCHIUILIMHAM IO BBIOOPY
00s3aTenpHOM yacTu (heepaabHOrO TOCyIapCTBEHHOTO0 00pa30BaTeIbHOTO CTaHIAApTa BBICIIETO
oOpa3oBaHus 1o HampasieHuto noArotosku 27.03.01 Cranmaptuzanus u metrposiorus. MHuaeke
TUCITUILIAHEI 110 yuyeOHomy tutany: b1.0.19.

OcBoenune yueOHON TUCHUTUIUHBI «DU3MKA U XUMUS MHINEBBIX CUCTEM) Oa3upyeTcs Ha
3HAHMUSX M YMEHHSX, TIOTYyYEHHBIX CTYJICHTAaMU MPU U3YUYEHUU TaKUX JUCHUILTUH Kak: «O01mas
XUMHUS U OCHOBBI XUMHUUecKoro ananuza xumus» — b1.0.08, «Opranuueckas u Onogoruyeckast
xumust» — b1.0.09.

K umcny BXOAHBIX 3HAHUMI, HABBIKOB M TOTOBHOCTEH CTYyJEHTA, MPUCTYIMAIOMIETO K
M3YYEHUIO TUCUUITUHBI «PU3MKa U XUMUS TUIIEBBIX CUCTEMY, TOJKHBI OTHOCUTHCS:

— 3HAHUS OCHOBHBIX 3aKOHOB XUMHH U JIPYTUX €CTE€CTBEHHOHAYYHBIX TUCIUTUINH;

— HaBBIKK B TOJATOTOBKE, OPraHU3allUM, BHITIOJIHEHUM XUMHUYECKOTO J1abopaTopHOTO
AKCIIEPUMEHTA;

— TOTOBHOCTH HW3MEpATh, HAOMIOAATh, aHAIM3UPOBATH M COCTABIATH OMHCAHUSA
MIPOBOJIMMBIX HCCIIEJOBAaHUH.

Jucnmmnmaa «®Pu3uka W XHMHUS TUIIEBBIX CHUCTEM» SBISICTCA 0a30BOM IS
MOCJIEIYIOLIEr0 U3YYeHUsl AUCHUIUINH: «MeTobl nccaeaoBaHust nuiieBbix cucrem» — b1.0.28,
«buonoruveckas 6€30MacHOCTh MUIIEBBIX cuctem» - b1.B.09, «Xumus muieBbx mporu3BOICTBY
— b1.B.JIB.02.02, moaroTOBKHA K UTOTOBOW TOCYNapCTBEHHOW aTTeCTallMW. 3HAHUS, YMEHUS H
HaBbIKU, (hopMHpyeMble NTaHHOW y4eOHOM MUCHUIUIMHOM, ABISAOTCS 0a30il it 3QdEeKTUBHOTO
MPOXOXKICHUS] TPOU3BOACTBEHHON MNpPAKTUKH, HANMMCAHUS KYpPCOBOI'O MPOEKTa M BBITYCKHOMN
KBaJIM(DUKALIMOHHOM paboTHI.



Ob6nacte npodeccnoHanbHOMN NeSTeNbHOCTH U chepbl MpohecCUOHATLHON 1EATEIbHOCTH,
B KOTOPBIX BBHITYCKHHKH, OCBOMBIIKE MPOrpamMMmy OakanaBpuaTa (majiee - BBITYCKHUKH), MOTYT
OCYIIECTBIISATH MPO(PECCHOHANBHYIO IEATETbHOCTh:

40 CkBO3HBIC BUIBI IPOPECCUOHATBHOMN JIEATEILHOCTH B MPOMBIIUICHHOCTH (B cdepax:
NOJYYCHUS] U TIPUMEHEHUS W3MEPHUTENbHON MH(POPMAIUM, TEXHHUYECKOTO PETyIUpOBAHUS U
CTaHJAPTHU3AIMH;, YHEPreTHYECKOW MPOMBIIUICHHOCTH; a3pPOKOCMHYECKOW MPOMBIIIICHHOCTH;
HAaHOTEXHOJIOTHYECKOW  MPOMBIIUIEHHOCTH;  OMOTEXHOJOTUYECKOH  IPOMBIIIJICHHOCTH;
HEpa3pyIIAIOMIETro KOHTPOJIS).

BBITYyCKHUKM MOTYT OCYIIECTBIISATh NPO(PECCHOHATIBHYIO ACATEIbHOCTh B JPYTHX
00JacTAx MpoeCCHOHATBHON IeATELHOCTH U (WiH) cdepax nmpodecCuoHaATbHON A TEIIBHOCTH
OpU  YCIOBHM COOTBETCTBUS YpPOBHS HUX OOpa3oBaHHs U MOJYYCHHBIX KOMIICTCHLUH
TpeOOBaHUAM K KBaTU(UKAIIMU paOOTHHUKA.

B pamkax ocBoeHHs mporpaMmbl OakaliaBpHiaTa BBITYCKHHUKH MOTYT TOTOBUTBCS K
pemieHu0  3a71ad  NpO(ECCHOHAIBLHOW  JIEATENBHOCTH  CIEAYIONIMX  THUIOB:  HAay4HO-
UCCIIEIOBATEIbCKHUI; OpraHU3alOHHO-YIPABICHYECKHI; TPON3BOICTBEHHO-TEXHOIOTHUECKHIA.

OOBeKThI MPODHECCHOHALHON EATETLHOCTH: TMPOIYKIHS (YCIIYTH) M TEXHOJOTHUECKUE
npoIiecchl; 000pyIOBaHNE TMPEANPUATHA U OPraHU3AIMA, METPOJIOTHUECKUX U HCIIBITATEIIbHBIX
nabopaTopuid; METOABl M CpPEACTBA HM3MEPEHHWH, WCIBITAHUHA € KOHTPOJS; TEXHUYECKOE
peryIupoBaHHe, CUCTEMbl CTaHIAPTH3AIMH, CEePTU(UKALMU U YIPaABICHUS KauecTBOM,
METPOJIOTHUECKOE O0ecrieueHre HAy4YHOM, MPOU3BOACTBEHHOW, COIMAILHON U 3KOJIOTHYECKOMN
JeSITeIbHOCTH; HOPMATHUBHAS JIOKYMEHTAIIHS.

3 Komnerenuuu oOy4aiomerocsi, (opMupyeMble B pe3yJbTaTe OCBOECHHS
JAMCHUTITHHBI

[Ipouecc w3ydyeHuss AWCUMIUIAHBI HampaBieH Ha (OPMUPOBAHHE  CIEAYIOIIUX
komreteHuit B cootBercTBrr ¢ ®I'OC BO 1o nanHOMy HampaBJIeHUIO TOATOTOBKU:

Kox u HauMeHOBaHME Kon u HauMeHOBaHHE HHANKATOPA TOCTHKEHU S
KOMIIeTeHIU I KOMIIETeHI NIl
OIIK-1 Cnocoben | U -1 opk-1. JeMoHcTpupyeT 3HaHHME OCHOBHBIX 3aKOHOB
aHAIIM3UPOBATh 3a/la4¥ | XUMUYECKUX AWCIUIINH, HEOOXOMUMBIX JUISI  peIleHus
npodeccnoHaTBEHOM TUTIOBBIX 3a7ad M BO3MOXXHOCTEH WHTEPHET-PECYPCOB U
NEeSITeNbHOCTH HAa  OCHOBE | MPOTPAMMHBIX MPOIYKTOB MPHU pPEHIeHUH MPOo(hecCHOHATBHBIX
MOJIOKEHUH,  3aKOHOB M | 3amady  (Zoom, muiatgpopma  OTkpblTOe  0Opa3oBaHHUE,

METO/I0B B 00JIacTH | TEXHOJIOTUM MCKYCCTBEHHOTO HMHTEUIEKTa — OOJauHbIe
€CTECTBEHHBIX (XMMUYECKHUX) | pEllIeHUs, BUPTyaJIbHas U JOMOJHEHHAs pealbHOCTh)
HayK U MaT€MaTUKHU NI -2 onki1 Mcnmomb3yer 3HaHMSL OCHOBHBIX 3aKOHOB

XMMUYECKUX HAyK JUIsl pPEHIeHWs CTaHJapTHBIX 3a71a4 |
CHelHaIU3UpOBaHHbIe MH(OPMAIIMOHHBIE 0a3bl JaHHBIX JUIS
IIOMCKA COEJUHEHUMN, WU3Y4EHUS HX CBOWCTB, NPUMEHEHHS B
NPOM3BOJICTBE MPOAYKTOB MNuTaHuA (Zoom, TuiaTdopma
OTkpeiTOe  00pa3oBaHUE, TEXHOJOTHM  HUCKYCCTBEHHOTO

UHTEIJIEKTa — OoOJadHble  pelIeHHs, BUPTyaJlbHAass W
JIOTIOJTHEHHAs PeabHOCTbD)
nJ1 -3 OIK-1. [Ipumensier nH(MOPMaIMOHHO-

KOMMYHHKAIIHOHHBIE TEXHOJIOTUU B PEIICHUH THITOBBIX 3a/1a4:
UHTEPHET-PecypcChl, opuLnanbHble caifThl 1uid cOopa U oOMeHa
uH(popMalvel Mpu penieHuH Npo(ecCHOHANBHBIX 3a7ad C
npumMeHenuneM cuctem Google, You Tube, Power Point, Zoom,
Miro, Mentimeter

OIlK-2 Cnocoben | ]I -1 opk-2. JleMoHCTpUpyeT 3HaHHE MPOQUIBHBIX pa3/ieioB
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dhopmynupoBaTh 3a/1aun
npodeccnoHaTbHOMI
NEeSTeTbHOCTH Ha  OCHOBE
3HAHUU npOoHIBHBIX
pa3aenoB MaTEeMaTUYECKHUX H
€CTECTBEHHOHAYYHBIX
(XMMHYECKUX ) TUCITUTIIINH

XUMHUYECKHX JHUCUUIUIMH, HEOOXOAUMBIX Uil  pPELICHUS
TUTOBBIX 337a4 M BO3MOXHOCTEM HMHTEPHET-PECYPCOB U
MPOrPaMMHBIX MPOAYKTOB MPH PelIeHUU MPOodhecCHOHATbHBIX
3agad  (Zoom, mmardpopma  OTkpeiToe  oOpa3oBaHue,
TEXHOJIOTUM MCKYCCTBEHHOTO HHTEJUIEKTa — OOJIayHbIe
pelIeHus, BUPTyajibHas U TOTIOJHEHHAs PEalbHOCTD)

NI -2 onke HWcmonsdyeT 3HaHus TPOGHUIBHBIX Pa3iciioB
XUMUYECKUX HayK JUIsi PEIICHHs CTaHJapTHBIX 3a7a4 |
crenualu3upoBaHHble UH(OpMalMOHHBIE 0a3bl JaHHBIX IS
IIOMCKA COCJUHEHUN, M3Y4CHUS HUX CBOWCTB, IIPUMEHEHUS B
MPOM3BOJICTBE MPOAYKTOB mnHTaHus (Zoom, 1uiatdopma
OtkpeiToe  00pa3oBaHHE, TEXHOJIOTMH  HMCKYCCTBEHHOTO
UHTEJJIEKTa — oOJauHble peUIeHHs, BUPTyaJlbHasd W
JIOTIOJIHEHHAs PEATIbLHOCTD)

U -3 onk-2 Ilpumenser 3HaHUS NPOPUIBHBIX pa3ieioB
XUMHUYECKUX JIUCUUIUTHH Ui (OPMYyJTUPOBaHUS 3a7ad B
npoecCHOHANBHOM AESITENbHOCTU M HUCIOJb3YyeT HHTEpPHET-
pecypchl, oduIManbHble CaWThl Juisi cOopa U oOMeHa
uH(popManueld mpu penieHnH TPO(HEeCCHOHATBHBIX 3a7ad C
npuMenenneM cucrem Google, You Tube, Power Point, Zoom,
Miro, Mentimeter

4 Crpykrypa u cogep:Kanue JHCHUILIAHBI
OO0t 00beEM IUCHUININHEBL COCTABIAET 4 3aUeTHbBIE €JUHUILILI.

4.1 CTpyKkTypa AUCHUILJIMHBI

Cemectp Bcero yacos
Bcero wacos
o 3 (3aouHas
Bun yuebHoit paboTbl (ouHas
(bopma) dbopma)

AyAuTOpHBIE 3aHATHSA (BCEro) 85 85 16
B mom uucne:
Jlexun 34 34 6
[TpakTuyeckue 3aHsATUS
JlabopatopHbie paboThHI 51 51 10
CamocrosTenbHast pabdora (Bcero), 55 55 119
KOHTPOJIb 4 4 9
Bun npomexxyTouHoil aTTectanuu JK3aMeH IK3aMeH JK3aMeH
O6m1ast Tpy10EMKOCTb, YaChI 144 144 144
3auéTHEIE €TUHUIIBI 4 4 4

4.2 Conepxxanue pa3iejioB y4eOHOM IUCHUIIMHBI

Pazoen 1. Xumuueckuit cocmaé nuwiesvlx cucmem. Du3uko-xumuueckue u
mexnonozuueckue ceoiicmea (VIcronb30BaHHE TEXHOJIOTUH KOMIBIOTCPHOH CUMYISIIIMUA H
JIOTIOJTHEHHOM pealbHOCTH Ha OCHOBE BHPTYallbHOM JabopaTopuu :pecypcsl https://orgchem.ru;
www chemit.ru; www.virtulab.net; XuMuk.ru; https://pandia.ru)

Tema 1. Bona. ITorsarue o cBoOOAHON U CBA3aHHON BOJE. AKTHUBHOCTE BOJEI.
Tema 2. benku nwumeBbix cucteM. benku - komtomanas Qaza monoka. Kazeuwn
OcHoBHbIe (paknuu KazewHa. CTPYKTypel Ka3ewmHOB. Poib ruapodoOHBIX B3aUMOACHCTBUH,
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CTPYKTYpPOOOPAa3yIOIIEro Kaublvs U KOJUTOUIHOTO ocdara Kampius B 00pa30BaHUU CYOMUIICIIT
ka3zenHa. Mogenu cyomuriesur u muteun kazenna. Teopus AJIOO ycTONYMBOCTH KOJUTOWTHBIX
pacTBOpOB. 3aCTy/IHEBAHHWE Ka3E€MHA I0J JCHCTBUEM 3IJIEKTPOJIUTOB, HAarpeBaHUsi, KHUCIOTHI,
CBIYY>KHOTO (pepMEHTA.

ChIBOpOoTOYHBIE O€TKM — AIMYylbcuoHHas (pa3a monoka. CocraB, CTPYKTypa, CBOMCTBA,
OMOJIOTHYECKOE 3HA4YCHHE [-JaKTOrNIOOYJIWMHA, O-JAKTaIbOyMHHA, HMMYHOIJIOOYJIMHOB,
POTE030-IIENTOHOB, JIAKTOQeppruHa

Tema 3. depMeHTHl nuIeBbIX cucteM. DepMeHTH Moyioka. HaTuBHBIE 1 MHUKPOOHBIE
depmentsl.  OKCHIOpEIyKTa3bl:  JETHIPOTE€HA3bl, OKCHIA3bl, NepoKcuaaspl. Pomp B
dbopMUpOBaHUN aHTHOAKTEpUANBHBIX CBOMCTB MoJioka. [IpoObl Ha peaykraszy, MepoKcuaasy,
Katanazy. ['maponaspl: NpoTEeWHA3bl, HATHBHAA U IUIa3MEHHas Jwunasel, ¢ocdonnmnassl,
docdaraspl, kapOoruapasbl. JIM3omuM Kak aHTHOAKTEepHaNbHBIA (akTop Mojoka. IIpobGiema
o0oramieHus 1eTCKUX MOJIOYHBIX MPOJYKTOB JIM30LUMOM.

Tema 4. JIunuapl numeBbIx cucteM. JIumuapl — aMyabcuoHHas daza Mosoka. JIumuasr
- HSMyJIbCHOHHAA (haza Mosoka. HelTpanbHblil sxup. JKUPHOKUCIOTHBIN cocTaB. bronornyeckas
s dextuBHOCTh. Tpuanunarmunepunbl. OCHOBHBIE (QHU3WYECKUE YHMCIAa MOJOYHOTO HKHpa:
TeMIIepaTyphl TJIaBJICHUS U OTBepeBanus. SBnenue noaumopduu. [lnactuuneiit xup. Biausuaue
PEKUMOB OXJIAXKIEHUS Ha TMPOIEcC KPUCTAUIM3AUU TPUAIINIHLIEPUHOB. (OCHOBHBIE
XAMHYECKHE YHMCIa MOJOYHOrO JKHpA: YUCIO OMBUICHMS, MomHOoe umcio, Yucna Pelixepra-
Meticcns u [lonencke.

Tema 5. ®ocomunuapl numeBblx cucreM. Pochonunuapr Monoka kak [TAB.
KupHokucnoTHelil cocTaB, 6uonorudeckas 3¢dexkruBHocTh. Coaepkanue Qgochonunuaos B
Pa3JIMYHBIX MOJOYHBIX MPOJTYKTAX.

Ctpoenue 000JI04KH KUPOBOTO Iapuka. GakTopsl yCTONYUBOCTH.

Tema 6. YriaeBoAbl MUIIEBBIX CHCTEM. YTJIEBOABI MOJIOKA — (ha3a HCTHHHOTO PacTBOpA.
[Tpocteie caxapa. HelipamuHoBas U cuanoBasi KUCIOTHI Kak (pakTopsl pocta 6nMbuao0aKTepuii.
Jlakro3a. ®dusnyeckue CBOMCTBA: ONTHUYECKAs WM30MEPHs, MYTapoTalMs: KpUCTaUIA3ALUS
nakTo3bl. [lonsitTue 00 o-TUApPaTHOW, O-aHTUAPATHOW, B-aHrHApPATHOW M aMOpP(HOU JaKTO3e.
[TpoGiieMbl yXyaLIEHUs] CMAaUUBAEMOCTH CYyXUX MOJIOYHBIX MPOIYKTOB. XMMHUYECKUN CBOMCTBA
JIAKTO3Bl: PEAYIUPYIOIINE CBOWCTBA, (DEPMEHTATUBHBIN M KHUCIOTHBIA THUIPOJIHN3; OpOKEHHE.
Bo03MOXHOCTH NCTIOSIB30BAaHUS THPOIN3ATOB JJAKTO3bI B MOJIOYHON MPOMBIIUIEHHOCTH.

Tema 7. IlepeBapuBaHue M BCACHIBAHME KOMIIOHEHTOB NMUIIEBBIX CUCTEM Ha MpUMEpPE
Mmosoka. [lepeBapuBanue u BcackiBaHue OenkoB Mojoka. IIpoGiieMbl nepeBapuBaHus KazeuHa.
[lepeBapuBaHne ¥  BCAachIBAaHUE HEWUTPAIBHBIX KHUPOB H  (POCHONUMUIOB  MOJIOKA.
IlepeBapuBanue U BcacblBaHME JIAKTO3bL. [ MMo- n anakrasus. ['anakrozemus.

Pazoen 2. Xumuueckue, oOuoxumuueckue, Quzuueckue u MUKpoOOuonocuuecKue
U3MEHEHUs NUWesblX cucmem npu oopadomke u xpanenuu.( Vcrionb3oBaHHE TEXHOJIOTHH
KOMIBIOTEPHON CUMYJIISIIIUU U IOTIOJTHEHHON PeaTbHOCTH HAa OCHOBE BUPTYAJIbHOM J1a00paTOpHUHU:
pecypcesr https://orgchem.ru; www chemit.ru; www.virtulab.net; XuMuk.ru; https://pandia.ru)

Tema 8. l3MeHeHHE KOMIIOHEHTOB MOJIOKA MPU OXJIAKIECHUM MU 3aMOPAKUBAHUM.
Kpucrannuzanus pactBopa. OBTeKTUUYECKask TOUKA.

Tema 9. lV3MeHeHuss KOMIIOHEHTOB MOJIOKa MpU TepMooOpaboTKe (TepMHU3aluHy,
nacTepu3alluy U cTepuiiniannu). M3MeHeHus: cbIBOPOTOUHBIX O€IKOB: MPUBKYC MacTepU3alUu.
V3MmeHeHus Ka3enHa U HEUTPaAbHOTO kHpa. VI3MEHEeHUs JTaKTO3bl: METaHOUAMHOOOpa3oBaHUE U
kapamenuzanus. @pykrozonusut. [lonsTue o «rocrynHom» iu3uHe. CHIKEHHE OMOIOrHYecKoi
Y TIUIIEBOM [IEHHOCTH MOJIOYHBIX MPOAYKTOB MPU CTEPHUIIA3AIUH.

Pazoen 3. Xumuueckue, Ouoxumuueckue, puzuueckue u MuKpoouonozuueckKue
U3MEHEHUs NUWEebIX cucmem npu evipadomke npodykmos. (Vcrmonb3oBaHWE TEXHOJIOTUH
KOMIIBIOTEPHON CUMYJISIIIUU U IONIOJTHEHHON PeaJbHOCTH HAa OCHOBE BUPTYAJIbHOM J1ab0opaTOpUH:
pecypcsl https://orgchem.ru; www chemit.ru; www.virtulab.net; XuMuxk.ru; https://pandia.ru)
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Tema 10. OOmmee MoHATHE O KUCIOMOJIOYHBIX HamuTkax. CriocoObl MPOU3BOJICTBA H
MHUKPOCTPYKTYpa KHCIOMOJIOYHBIX HAIMUTKOB. 3aBUCHUMOCTh XapakTepa cOpaXKHBaHHS JTaKTO3bI
0T MUKpPOOHOTO cOCTaBa 3aKBacKu. | oMo- 1 reTepoepMEHTATUBHOE COpPAKMBAHUE JIAKTO3BI.

OOpa3zoBaHue BKYCOBBIX M apOMaTHUYECKHX BEIIECTB B KHCIOMOJOYHBIX HAMUTKaX.
CuHre3 armeranpAeruja, O3TaHONA, auarneruna. Koarymsmus Ka3eWHa TPU  POU3BOJICTBE
KHCJIOMOJIOYHBIX HANMUTKOB. DaKTOPBI, ONPEAEISAIONIUE CTPYKTYPY CrycTKa. J[eKcTpaHsl.

[TpoTeonu3 B KUCIOMOJIOYHBIX HAMUTKAX. 3aBUCUMOCTh TIIyOMHBI MPOTEOIH3a OT BHA
MUKpPOOPTaHU3MOB 3aKBACKHU.

[Ipe3enTanus mo Teme: «KUCIOMOIIOUHBIE HATUTKI.

Tema 11. OcHOBHBIE MPUHIUIIBI KOHCEPBUPOBAHUS, U3MEHEHUS KOMIIOHEHTOB MOJIOKA
Ipu  KOHCEPBUPOBAHWH. TEXHOJOTWYECKUI TMPOLECC TMPOU3BOJICTBA M MHUKPOCTPYKTypa
CTYIIEHHOT'0 MOJIoKa ¢ caxapoM. CrocoObl MPOU3BOJICTBA CYXOT0 MOJIOKA.

Tema 12. TBepaple chiuykHBIE ChIpbl. OOIIasg cxema TEXHOJIOIMYECKOIro Ipolecca
MPOU3BOJICTBA TBEPJBIX CBHIYYKHBIX CBHIPOB. lI3MeHEHUS KOMIIOHEHTOB CBHIDHOW MacChl B
MIPOIIECCe MPOU3BOCTBA U CO3PEBAHUS.

Tema 13. Cnoco6sl mpou3BoacTBa Macna. Ouznueckoe co3peBaHre U MUKPOCTPYKTypa
CIIMBOK. BIuUsHUE KUCIOTHOCTH HA arperaTHBHYIO YCTOWYMBOCTH KHUPOBOH IMYIILCUU MOJIOKA.
[lenb OMOJIOrMYECKOTO CO3pEBaHUS CIMBOK TMPU MPOU3ZBOJCTBE KUCIOCIMBOYHOIO Macha.
TeopeTrueckre OCHOBHI MPoIiecca COMBAHMS CIIMBOK B Maclio.

4.3 Pazjienbl yueOHOM JUCHUNJIMHBI U BU/ 3aHATHIA

[Ipaktu-
Ne HaunmenoBanue paszaennos JlaGoparopHble
o Jlekniuu | dYeckue CPC | Bcero
.11 y4eOHOU JUCIHUILTNHBI N paboThI
XHAMHYECKUI COCTaB
| | MMIIEBBIX  CHCTEM. dusnko- 18 35 o5 78
XUMHAYECKHE U
TEXHOJIOTHYECKHE CBONCTBA.
XuMuueckue,
OuoxuMuyeckue, (Qpusnueckue
2 |m MUKpPOOHOJIOTUYECKHE 8 16 24
W3MEHEHMS MUILEBBIX CHCTEM
npu 00paboOTKe UM XpaHEHUU
XUMHYECKHe,
onoxumuueckue, (uznYecKue
3 |u MHUKPOOHOJIOTHYECKHE 8 16 14 38
W3MEHEHHS MHUIIEBBIX CHCTEM
IIpU BbIpaOOTKE MPOTYKTOB
KonTpo:s 4 4
Bcero 34 51 59 144
9 Marpuua ¢popMHPOBAHHS KOMIETEHIHI 0 THCIMIIHHE
No O6menpodec- Obmee
- Paznernsl, TeMbI TUCTIUTUTHHEL CHOHAJIbHBIC KOJIMECTBO
KOMIETEHINH KOMIIETEHIHH




OIIK-1 | OIIK-2
Pazgen 1. XuMuueckuil cocTaB MUIIEBBIX CUCTEM. + 2
OU3NKO-XUMUYECKUE U TEXHOJOTHYECKHE
CBOMCTBA
1 | Bona. + 2
2 | benkwu - komtonaHas (aza MOJIOKa + 2
3 | depMeHTHI MOJIOKA + 2
4 | Jlumuael — SMyJIbCHOHHAS (a3a MOJIOKA + 2
5 | ®ochonunuasl Mmosoka kak [TAB + 2
6 | YruieBobl MoJioKa — ha3za HICTUHHHOTO pacTBOpa + 2
7 | llepeBapuBanue W BCAchIBaHWE KOMIIOHEHTOB + 2
MOJIOKa
Pazmen 2. Xumuueckue, OHOXMMHYECKHE, + + 3
¢busznueckue ¥ MHUKPOOMOJIOTHYECKUE H3MEHEHHS
IIUIIEBBIX CUCTEM ITPU 00pabOTKE U XpaHEHUU
8 | 3menenue KOMIIOHEHTOB MOJIOKa npu + + 3
OXJIOKJCHUH U 3aMOPAKUBAHUT
9 | U3menenus KOMITOHEHTOB MOJIOKa npu + + 3
TEpMOOOpabOTKE
Pazmen 3. Xumuueckue, OHOXMMHUYECKUE, + + 3
(bu3nyuecKkne U MHKPOOHOJIOTUYCCKUE H3MEHCHHS
MUIIEBBIX CHCTEM IIPU BBHIPAOOTKE MPOJYKTOB.
10 | OOiitee moHsATHE O KUCIOMOJIOYHBIX HAITUTKAX + + 3
11 | OcHOBHBIE NPUHIMIIBI KOHCEPBUPOBAHHUS + + 3
12 | TBepable CbIUYKHBIE CHIPBI + + 3
13 | CnocoObI mpoON3BOACTBA Macia + + 3

6 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

OO0Bem aynuTopHBIX 3aHATHH Bcero 85 wac, B T.4. jekuuu - 34 yac, imabopaTtopHbIe
pabotsl - 51 yac.
29 % (24 yaca) 3aHATHI B MHTEPAKTUBHBIX ()OPMaxX OT 00beMa ayJIUTOPHBIX 3aHSITHI.

Tabnmuna 1 - MHTepakTHBHBIE 00pa3oBaTENbHbIE TEXHOJIOTHH, UCIOJIb3yEMbIE B ayJTUTOPHBIX
3aHATUAX

Cemectp | Bunzanstus | Mcnonb3yemble HHTEpakTHBHBIE oOpa3oBaTenbHble | KonmnyecTBo
(JI, JIP) TEXHOJIOTHH 4acoB

3 JIP Juckyccus no teme: «BpIsgBIeHHE MOJOKa KOpoB, | 4
OOJIBHBIX MaCTUTOM» (TEXHOJIOTHS «II€PEBEPHYTHIN
KJIacC» ¢ UCIOIb30BanueM Zoom, Mentimeter)

3 JIP HccnenoBatenbckas pabora. 4
I'pymmosoe o0cyxIeHne pe3yIbTaTOB
WCCIIEIOBAaHUS ~ MOJIOYHOTO  JKHpa C  IENbI0
BBIsIBIICHUsT ero  (dambcudukanuu. («MO3TOBOU
HITYpM» ¢ Bcnioyib3oBanuem Miro, Zoom)

3 JIP HccnenoraTenbckas padbora. 4
I'pynmoBoe oOcyxkaeHue pedeparoB MO TeMe:
«YTneBoapl MOJIOKa»  («MO3TOBOM  IITypM» C
ucnoab3oBanueM Miro, Zoom)

3 JIP NccnenoraTenbekas padbora. 4




I'pynmoBoe oOcyxaeHue pedeparoB MO TeMe:
«BuTtaMuHBI ¥ MUHEpaAJIbHBIC BEIIECTBA MOJIOKA»
(«MO3roBOM MITYpM» C HcHoiab30BaHueM Miro,
Zoom)

3 JIP HccnenoBatenbckas padora. 4
I'pynmoBoe  obcyxneHue pedeparoB 1O TeMe:
«Onpenenenne  QU3UKO-XMMHYECKHX  CBOWCTB
MOJIOKa» («MO3TOBOH HITYpM» C HCIIOJIb30BaHHEM
Miro, Zoom)

3 J [Ipobnemuas nekums 1o T1eme: «bpoxenwue | 4
J1aKTO3b» (pabora ¢ umHTEpHET-pecypcamu Google,
You Tube, nmpe3enrarus Power Point)

Hroro 24

7 YueGHO-MeTOAMYECKOe ofecledeHHe CaMOCTONATebHOH padoThl cTyaeHTOB. OLeHOYHbIe
CpeAcTBa ISl TEKYIIero KOHTPOJISI YCIIeBaeMOCTH, MPOMEKYTOYHOI aTTeCTALMH 10 HTOraM
OCBOEHHSI THCIUILINHBI

7.1 Buabl caMocTosITEILHOI paﬁoTbI, MOPAAOK UX BBIIMMOJTHEHHUA U KOHTPOJH

Ne| Pasnea (rema) Buasl CPC IHopsaok Bpimoanenuss CPC Meron
n/m| JUCHMILINHDBI KOHTPOJISA
Pazgen 1. Xumudeckuidl coctaB NUIIEBBIX cucTeM. DU3NKO-XUMHUYECKHE U TEXHOJOTHUEeCKIe
CBOMCTBaA
1 | Bona Pabora ¢ IeKIMOHHBIM VcTHBIN
[TogroroBka K | MarepuasioM, OCHOBHOU U ompoc,
JIP, pa3bop | AOMOIHUTENBHOHN JIUTEPATYPOH, 3aluTa
CUTYyallMOHHBIX | mHTepHeT-pecypcamu(Google, You oT4eTa
3a1a4 Tube, Power Point), moaroroska &
YCTHOMY OIIPOCY
2 | benku — | IlogroroBka K Pabora C JICKIITMOHHBIM YcTHBIN
KOJIJIOUHAS JIP, paszbop| maTepuaiom, OCHOBHOM 51 aHan3
daza monoka CUTYaIlMOHHBIX | JOTOJHUTEIbHOMN JUTEPATYpPOH, | KOHKPETHBIX
3a1a4 unTepHet-pecypcamu(Gooqgle, You CHUTYaIINH,
Tube, Power Point), moaroroBka | 3ammra OT4eTa
otuera 1o JIP
3 | ®epmeHThI [TonroroBka k| Pabora c JIEKLIUOHHBIM YcrHbli
MOJIOKA JIP, paszbop| maTepuaiom, OCHOBHOM 51 aHan3
CUTYaIlMOHHBIX | JOTOJHUTEIbHOMN JUTEPATYpPOH, | KOHKPETHBIX
3a7a4 WHTEPHET-PECYpCaMH, MOJATOTOBKA CUTYyalHi
otuera 1o JIP 3alUTa OTYeTa
4 | JIunumer — | ITonroroBka K Pabora c JICKIIMOHHBIM YcTHEIN
OMYJILCUOHHAS JIP, pa3bop| MaTepuaiom, OCHOBHOH u aHanu3
¢aza monoka CUTYallMOHHBIX | JOMOJHUTEIBHON JUTEPATYPOH, | KOHKPETHBIX
3aJa4 unTepHeT-pecypcamu (Google, You CUTYyaIuH,
Tube, Power Point), moaroToBka | 3amuTa oT4eTa
otuera 1o JIP
5 | ®ochomunuass IToaroroBka K Pabora c JIEKIMOHHBIM | Y CTHBIN Ompoc
MOJIOKa KakK | yCTHOMY OIIPOCY | MaTEpUajoM, OCHOBHOH u
ITAB JOTIOJTHUTENBHOU JIUTEPATYPOH,




unTepHeT-pecypcamu (Google, You
Tube, Power Point)

6 | YrueBousl IToaroroska K PabOora C JIEKIIMOHHBIM VYcTHEIN
monoka — a3za | JIP, pa3z0op marepuasom, OCHOBHOU u aHaln3
UCTUHHOTO CUTYallMOHHBIX | IOMOJHUTEIbHOM JTUTEPATypOd, | KOHKPETHBIX
pactBopa 3a1a4 unTepHet-pecypcamu (Google, You CHUTYaIIH,

Tube, Power Point), moaroroBka | 3amuTa oT4eTa
otuera no JIP

7 | IlepeBapuBanue | [loarotoBka K Pabota c JIEKIIMOHHBIM | Y CTHBIN ompoc
U BCAaChIBaHHE | YCTHOMY OIPOCY | MaTEPHUATIOM, OCHOBHOM u
KOMIIOHEHTOB JIOTIOTHUTEIHHON JUTEpaTypOH,

MOJIOKA unTepHet-pecypcamu (Google, You
Tube, Power Point)
Paznen 2. Xumudeckue, OnoxumMmuueckue, Gu3nIecKue 1 MEKPOOHOJIOTHIECKIE N3MEHEHHUS
MUIIEBBIX CUCTEM ITpHU 00paboTKe U XpaHEHHUH

8 | U3meHenune Pabora c JeKIMOHHbIM | TectupoBaHue

KOMIIOHEHTOB MaTepUajIoM, OCHOBHOM u B CUCTEME
IlogroroBka « " o

MOJIOKA npu JOTIOJTHUTEIBHON JUTEPATypPOH, Moodle
TECTUPOBAHUIO

OXJIAKICHUN | uHTepHeT-pecypcamu (Google, You

3aMOpaXKHBAHUHU Tube, Power Point)

9 | UsmeHneHus PaGora c JNeKIUOHHBIM | TecTupoBanue
KOMIIOHCHTOB MaTEpHUAJIOM, OCHOBHOM u B CHUCTEME

[ToaroroBka k . N
MOJIOKa npu JIOTIOTHUTEIHHON JTUTEpaTypOH, Moodle
TECTUPOBAHUIO
TEpMOOOpabOTKE untTepHet-pecypcamu (Google, You
Tube, Power Point)
Paznen 3. Xumuueckue, Onoxumudeckue, pusndeckre 1 MEKpOOHOIOTHIECKAE H3MEHEHUS
MUIIEBBIX CHCTEM MPH BBIPAOOTKE MPOAYKTOB

10 | O0mee moHsATHE Pabora c JIEKIITHOHHBIM VcTHBIN
0 [ToxaroroBka K | MaTepuaoM, OCHOBHOM " aHaIN3
KucnoMmonouyHsix | JIP, pa3bop | AOTIOIHUTENBHON JTUTEPATypOid, | KOHKPETHBIX
HaIUTKax CUTYallMOHHBIX | mHTepHeT-pecypcamu (Google, You CUTYyaluH,

3a1a4 Tube, Power Point), moaroroBka | 3ammura oT4eTa
otuera no JIP

11 | OcHoBHBIE Pa6ora c JEKIIMOHHBIM VYcTHbIi
TIPUHITAITHI [TonroroBKa K | MarepuaiioMm, OCHOBHOM " aHaIN3
KoHcepBupoBaHu | JIP, pa3bop | AOTIOIHUTENBHOMN JTUTEPATypOid, | KOHKPETHBIX

CUTYallMOHHBIX | mHTepHeT-pecypcamu (Google, You CUTYyaluH,
3a1a4 Tube, Power Point), moaroroska | 3ammra OT4eTa
otuera no JIP

12 | Tepasie Pabora c JIEKIITNOHHBIM VcTHBIN
CBIUY)KHBIC [TonroroBKa K | Marepuaiiom, OCHOBHOM " aHaIN3
CBIPBI JIP, pa3dop | JOMOTHUTETHHON JIUTEPATYPOH, | KOHKPETHBIX

CUTYallMOHHBIX | mHTepHeT-pecypcamu (Google, You CUTYyaluH,
3a1a4 Tube, Power Point), moaroroBka | 3aIuTa oT4eTa
otueta 1o JIP

13 | CriocoOsl Pa6ora C JIEKIIMOHHBIM YcTHBIN
MIPOU3BOJICTBA [TonroroBKa K | MarepuaiioMm, OCHOBHOM " aHaJIN3
Macia JIP, pa3dop | JOMOTHUTETHHON JIUTEPATYPOH, | KOHKPETHBIX

CUTYaIllMOHHBIX | mHTepHeT-pecypcamu (Google, You CUTYyaluH,
3a1a4 Tube, Power Point), moaroroBka | 3aIuTa oT4eTa

otueta o JIP
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7.2 KOHTPOJIbHBIE BONPOCHI VISl CAMOIIPOBEPKH

HanmenoBanune

pa3nenoB  yueOHOU | TeMbl yaeOHOTO Kypca JIJIsl CAaMOCTOSTEILHOTO U3YICHHUS

JUCIHIIIHHBI

Pa3zgen 1 Buissnenue monoxa kopos, 601bHbIX MACMUMOM

Xumuueckuii  coctaB | 1. OObSICHUTE MPUYHNHBI BOBHUKHOBEHUSI MACTUTOB y KOPOB.

MHIIEBBIX cucteM. | 2. Kak um3MeHsieTcss XMMHYECKHUH COCTaB MOJIOKA IMPH 3a00JIeBaHUU

DusnKo-XxUMHYECKIE
A TEXHOJIOTHYECKHUE
CBOMCTBA

KOpPOB MacTUTOM?

3. Kakue Bbl 3HaeTe MeTO/IbI BBIABJICHHUS MacTHUTOB y kopoB? Bce im
OHM IPUTOJHBI JJIs ONPEACIICHUS] TPUMECEH «MACTUTHOTO» MOJIOKA B
cOOpHOM.

Cyxoti ocmamok Mo0Ka

1. ITosicauTe, 4TO TaKOE CBOOOHAS U CBsA3aHHAS BOAA MOJIOKa?

2. YTto Takoe paBHOBECHAS BJIAXHOCTb MPOJAYKTa?

3. OOocHyiiTe BO3MOXXHOCTH OIPEACIICHUs] MAacCOBOM JOJIU CYXOTO
ocratka 1 COMO B MoOJIOKE METOAOM pacyera IO IJIOTHOCTH U
MAaCCOBOM J10JI€ KHUpa.

4. PackpoiTe CyIIHOCTb T€PMOTPABUMETPUUYECKOTO METOAAa KOHTPOIS
BJIQXKHOCTH MOJIOYHBIX ITPOTYKTOB.

5. Kakue npubopsl aBTOMaTUYECKOTO KOHTPOJIS MACCOBOM JI0JIH BIIard B
MOJIOKE CO3/1aHbl HA OCHOBE TEPMOIPAaBUMETPUUECKOI0 MeTOAa?

6. Brnaromepbl HH(paKpacHOW CHEKTPOCKOINHUHU: CYITHOCTh METO[a,
pUMEpPBI TPHOOPOB.

7. Ha uem ocHoBaHa paboTa JIUAIBKOMETPHUYECKHX (E€MKOCTHBIX)
BJIarOMepoB?

8. Bucko3uMmeTpuueckue BIIArOMEPHI: CYIIHOCTb METOJa, MPHUMEPHI
puOOpOB.

9. BcnoMHHTE CYIIHOCTH MeToJa HH(PAKpaCHOW CHEKTPOCKOMHH;
IIPUBEIUTE IPUMEPBI MHOTOKOMIIOHEHTHBIX bHK-ananu3aTopos.

10. Ha xakoM SIBJIeHMM OCHOBaHO J€iiCTBHE MHOTOKOMIOHEHTHBIX K-
aHanuzatopos? [Ipumepsl mpudbopoB.

11. [Touemy BO3MOKHO CO3J1aHue MHOT'OKOMIIOHEHTHBIX
yIbTPa3BYKOBBIX aHAIU3aTOPOB Mosioka? Kakue npubopsl, OCHOBaHHbBIE
Ha 2TOM sBJIeHUH, BaM u3zBecTHbI?

12. PedpakTomeTpuyeckuii METOJ KOHTPOJS MAcCOBOM JTOJIM BJIard M
CyXOro ocTaTKa B MOJIOKE: CYIIHOCTb METOJa, MOpSAOK padoThl Ha
pedpakToMeTpax.

benku monoka
1. [aiiTe xapaKTepUCTHUKY OCHOBHBIM (PpaKIUSIM Ka3eHHa.

2. Tloyemy Ka3eHH — 3TO MOJTHOIEHHBINA OETOK?

3. Uro Takoe cyOMuIeTbl kKazenmHa? Poilb KaldbIIMEBBIX W KaJIbIIAI-
dbocaTHBIX  MOCTHUKOB, THAPOPOOHBIX U  IIEKTPOCTATHUECKUX
B3aMMOJICVCTBUI B ’TOM MPOIIECCE.

4. Crtpoenue Muleibl kazenHa. DakTOpbl YCTOMYHUBOCTH MUIIEIIT
Ka3eHnHa.

5. Teopus ycroiunBoct pactBopoB BMC — teopus JIDO.
Kucnornas koarymnsnus kazenHa. [loTeHIInanbHbIe KPUBHIE.

6. Koarynsius kazenHa moja JeicTBHEM dJIEKTPOIHUTOB.

7. TepmokanbirieBas KOaryJisius Ka3enHa.
8. ChruyKHasi KOaryJsius Ka3euHa.

9. XapaktepucTuka CBIBOPOTOYHBIX

OeJIKOB MOJIOKA! B-
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JAKTOTJIO0YANH,  O-TAaKTaJlbOyMUH. AHTUTE€HHblE  CBOMCTBa -
JaKTaTbOYMHHA KOPOBBETO MOJIOKA.

10. UmmyHHBIE TI00YIMHBI, OaKTEPHIMIHBIC CBOWCTBA. IPOTE030-
HENTOHBI. JlakTodeppuH, 0aKTEePHOCTAaTUIECKOE CBOMCTBO
naktodeppuHa.

11. ITouemy BO3MOXKHO OIIpeNIENICHHE MAaCCOBOM 1071 OEIKOB B MOJIOKE TIO
COZIEpKaHUIO B HEM a3oTa?

12. Ha30BUTE OCHOBHEBIE 3TAITbI OMpEACIeHUs OelIka B MOJIOKE METOI0M
Krenpaans.

13. Ha xakoMm SBJIEHHH OCHOBaH pe(QpaKTOMETPUUYECKHI METOJ
oTpeziesieHUs MacCOBOM J0JIM 00111ero 6enka, kKa3enHa U ChIBOPOTOYHBIX
OEJIKOB B MOJIOKE?

Depmenmul MOIOKA

1. Oxcupopenykrassl MOJOKA: JETUAPOTre€Ha3bl. AKTUBHBIA LIEHTD.
Mexanu3m neictBusl. JIaktataeruaporesasa.

2. OkcuIasbl MOJIOKa. AKTHBHBIA  IICHTP. OO0t MeEXaHU3M
nerctus. KcaHTuHOKCHIa3a — pOJIb B MOJIOYHOM MPOMBIIIJIEHHOCTH.

3. Tlepokcuma3zel MoOJOKa. AKTHUBHBIA IIEHTp. MeEXaHM3M JeiCTBUS.
dopmupoBaHUE aHTHUOAKTEPUAIBHBIX CBOWCTB MOJIOKa. Vcronbp3oBaHue
CBOMCTB OKCHJIOPEAYKTa3 B MOJIOYHON TPOMBIIIJIEHHOCTH.

4. Karanaszbl Monoka. AKTUBHBIN 1eHTp. MexaHnusMm aelictBus. Ponb B
MOJIOYHOM MPOMBIIUIEHHOCTH.

5. Tpancdepassr MOJIOKA. OO6muit MEXaHU3M JEHCTBUS.
['muko3unTpancdepasbl — poib B MOJIOYHOW MPOMBIIITICHHOCTH

6. IlporemHa3bl MOIIOKA: HATUBHBIE M MHKpPOOHBIE. MexaHu3M
nerctBud. Poiib B MOJIOYHOM MPOMBIIUIEHHOCTH.

7. Jluma3el MoJOKa: MeMOpaHHas | IUla3MeHHas. Ponp numna3 B
MOJIOYHOH mpombinuieHHoCcTH. Dochonmmassl U Gpocdarassl.

8. KapbGormapaser Mojoka. Mexanusm  jgeWictBus.  Jluzommm.
AHTHOaKTepruaIbHble (PaKTOPHI MOJIOKA.

9. BcrioMHHUTE, K KakoMy Kjaccy ()epMEHTOB OTHOCHUTCS pelaykraza?
[loueMy 1pu  HajaMuuM  peAyKTa3 B  MOJIOKE  MPOMCXOJAUT
oOeclBeYMBaHNE METUIICHOBOM CUHU?

10. HazoBute KpuTepuu, MO KOTOPHIM OLIEHHBAIOT OaKTEpPHUAIBHYIO
00CEMEHEHHOCTh MOJIOKa B METOJe ONpEeAENCHUs penyKTa3bl C
pe3a3ypruHOM?

11. B yeM cocTOUT MEXaHU3M JICUCTBHS JIAKTOTIEPOKCH1a3bI?

12. Ha kakoM CBOWCTBE JAKTONEPOKCUIA3bl OCHOBAaH METO[
onpezeneHus 3p¢GeKTUBHOCTH NacTepU3aMU MOJIOKa?

13. JlaiiTe XapakTepUCTHUKY LienouyHON Qocdaraze monoka. Kakoe
CBOMCTBO  3TOro  (¢epMeHTa  HUCIOJIb3YyeTCs B MOJIOYHOMU
MPOMBIIUIEHHOCTH?

Memoobl uccnedoganus MONOYHO2O JHCUPA U ONpedeleHue e2o
Ganvcupuxayuu

1. )KMpHOKHMCIIOTHBIM COCTaB MOJOYHOTO *upa. [ 1aBHbIE 1 MUHOpPHBIE
KUPHBIC KUCIOTHL. bruonornyeckas 3(hPeKTUBHOCTh MOJOYHOTO JKHPA.
[Tonsitre 06 S3, S;U, SU, 1 Us TpranunriuiepuHax.

2. OCHOBHBIE KOHCTAaHTBHI MOJIOYHOT'O JKMpPA: YUCIO OMBUICHHS U MOJIHOE
YHCIIO.

3. OcHOBHBIE KOHCTaHTBI MOJIOUHOTO >kHpa: yucia Peiixepra-Meiiccius
u IlomeHcke.

4. Temmeparypa IJIaBJICHUS M TEeMIEpaTypa OTBEpACBaHUS MOJOYHOTO
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KHUpA. [Tonmumopdubie MIpeBpaLICHUS TPUALIMITIULIEPUHOB.
[TpeBpamenust noaumopdubIXx (GopMm npu HarpeBanuu. [loHsTHe O
wiacTUyHOM kupe. ['paduk 3aBUCMMOCTH (U3UYECKOTO COCTOSTHUS
MOJIOYHOT'O JKUPA OT TEMIIEPATYPHI.

5. ®ochomunuasl Mosoka: Gocdoraudepuanl, KehaauHbl, JSIUTUHBIL.
KupHOKHUCITIOTHBIM COCTaB. buonoruueckas 3¢ (HEeKTUBHOCTS.
OMyNbrupyromas pob.

6. Pacnipenenenue TpUAMIITIIMIIEPUHOB B )KHPOBOM IAPUKE; CTPOCHUE
000JI0UKH KHUPOBOTO IIAPUKA.

7. C Kako# LeNbl0 UCIOIb3YIOT KOHIIEHTPUPOBAHHYIO CEPHYIO KUCIIOTY
M HW30aMWIOBBII CHUPT MHpHU OIpeNeJeHHH MacCOBOM JIONM >KHpa
KHCJIOTHBIM CTIOCOO0M?

8. HazoBuTe nocienoBarenbsHOCTh ONPEISICHNS MaCCOBOM JOJIH KUpPa B
MOJIOKE KHCIOTHBIM CIIOCOOOM?

9. UYro xapakrepu3ytor uucia Pelixepra-Meiiccns u Ilosencke?
[Touemy oHH MOTryT OBITh HCHOJB30BAHBI IS  ONPEACICHUS
danbcuduKau MOJIOYHOTO >KHpa APYTMMHU >KUpPAMHU JKUBOTHOTO U
PacTUTEIBLHOTO MPOUCXOKICHUS?

10. [Nokaxkure, kak u3meHst0TCs uncia Peitxepra-Meticcns u [lonencke
B TeueHue roaa?

Yeneeoowr monoka
1. Jlakro3a: CTpoeHHE, ONTUYECKUE CBOWCTBA.

2. o-I'mpparnas, o-aHrmapartHas, [-aHruapaTHas (GOpMBI JIAKTO3BI
Kpucrannu3zamnus nakto3sl. AMopQHas 1aKTo3a.

3. Penyuupyromiye cBOWCTBA JIAKTO3BI.

4. ®epMEHTAaTUBHBIN U KUCIOTHBII TUAPOIIN3 JTAKTO3BI

5. OO6sacTd BO3MOXKHOTO TNPHUMEHEHUS TUIPOJIU3aTOB JIAKTO3bl B
MOJIOYHOM MPOMBIIUIEHHOCTH.

6. Hamumwure ypaBHEHUS peakIUi pPAa3MYHBIX BHIOB OpPOXKEHUS
JAKTO3bI.

7. Tlowyemy mepen onpeneneHneM MacCOBOM JOJH YTIIEBOJOB B MOJIOKE
HeoOxoauMo  u30aBUThCS  OT  OenkoB?  OOOCHYHTE  MeXaHU3M
BBICAJTUBAONIETO JeHCTBUs cynbdara meau (11).

8. HanummuTe OCHOBHBIE peaklUH, WIUIIOCTPUPYIOLINE CYIIHOCTb
HOIOMETPUYIECKOTO METO/Ia OTMIPEIeIICHHSI IAKTO3bI B MOJIOKE.

9. Ilosicaute npuHIMn padoTsl peppakromerpa NPD-464.

10. HazoBuTE MOPSI0K ONMPEeTICHUSI MACCOBOM JIOJIH JIAKTO3BI B MOJIOKE
pegpakTOMETPUYECKHM METOIOM.

Bumamunvl u munepanvusie 6euwgecmea monioka

1. Ob6ocnyiite Guomornyeckyro posib BUTamMuHa C, HA30BUTE MPU3HAKH
aButamuHo3a C.

2. TlokaxuTe pOJb HACHIIIEHHBIX PACTBOPOB IABEIEBON KUCIOTHI U
XJIOpUJa HATpUsl B OCAXKIECHUU OEIKOB TMPH OIPEACICHHH MacCOBOU
qonu ButamuHa C B MOJIOKE.

3. N3BecTHO, 4TO METOJ OMpeAeeHUs MaccoBOM onu BuTamuHa C B
MOJIOKE MO peakuu ¢ 2,6-1uxiaopPeHOTUHA0PEHOTIOM TO3BOJISET
OTIPEICIIATH JIWIITb ACKOPOMHOBYIO KHCIOTY. UTO HY)KHO CJIenaTh, YTOOBI
HaliT Bech BUTaMuH C B MOJIOKE: M B BHJI€ aCKOPOMHOBOM, U B BHJIE
JETUAPOACKOPOMHOBOM KUCIOTHI?

4. OxapakTepu3ydWTe poib KalblHs OIS KU3HEHACATeIbHOCTU
opranu3ma ueinoBeka. OT Kakux (HaKTOpOB 3aBHCUT COJIEp)KaHUE
KaJIBIIUSI B MOJIOKE?
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5. C xako# 1eJIbI0 UCTIO0JIb3YIOT TPUIOH-b B KOMILIIEKCOHOMETPUUECKOM
METO/I€ OINPEICNICHNSI MACCOBOM JIOJIM KAJIbLIMS B MOJIOKE?

Onpeoenenue puzuKoO-xumMuyeckux c80Ucms MoioKd

1. TlosicHuTe, 4TO Takoe TUTpyeMas KHCIOTHOCTh Moiioka? Kaxue
(bakTOpbI BIUSIOT HA €€ BEIUYUHY?

2. Yto takoe rpaxyc Tepuepa?

3. HazoBure MOPSIIOK ~ BBIMOJHEHUS M3MEPEHUH  TUTPYEMOil
KHCIIOTHOCTH MOJIOKA C CTIOJIh30BAaHUEM HHIMKAaTOpa (eHoN(TarenHa. .
4. Yro Takoe OydepHbie cBoiicTBa Mojoka? C HaIMYUEM KaKHX
KOMITOHEHTOB CBsI3aHbI Oy(epHbIe CBOHCTBA MOJIOKa?

5. MexaHu3Mbl CBSI3bIBaHMS KUCIOTHI U 1enoun. bydepHas emKkocTb
MOJIOKA 10 KMCJIOTE U I10 IIEJIOYH.

6. [ImoTHOCTH MOJIOKA. ENMHUIIBI U3MEPEHUS.

7. OOocHyiiTe BIUSHUE OTICIHHBIX KOMIIOHEHTOB
TEMIEPATYPhI HA €r0 IUIOTHOCTb.

MOJIOKa H

Paznen 2
XHUMHYECKHE,
OMOXHUMHUYECKHE,
buznIecKue u
MUKpPOOHOJIOTUYECKUE

U3MCHCHHUA ITHMIICBBIX

1. OxnaxaeHue MOJIOKa: 11€JIb, U3MEHEHHUS OEJKOBOH H JIMIIMAHON
(a3bl MOJIOKA MPU OXJIAKIACHHUH.

2. 3amopaxuBaHHE MoOJIOKa. MeXaHU3M Tpolecca KpUCTAJUTM3AIUN
BOJIbI. DBTEKTUYECKas TOUKA.

3. BiusHue 3aMopakuBaHUSI Ha YCTOHYMBOCTH JIAKTO3BI, OEJIKOB,
KUPOB, GPEPMEHTOB MOJIOKA.

4. Tepmwu3amusi MOJIOKA: 11€J1b, U3MEHEHUS OETTKOBOM (ha3bl.

5. V3MeHeHHUs CBIBOPOTOYHBIX OCIIKOB MPU TEPMOOOPaOOTKE MOJIOKA.
6. M3meHeHus ka3zewmHa TpH TepMooOpaboTKe.

7. BrnusHue HarpeBaHUS Ha arperaTMBHYI0 YCTOWYMBOCTH >KHPOBOM
AMYJIBCUHU MOJIOKA.

cHCTeM npH 8. IlosicuHure rpadux 3aBUCHUMOCTH KOJIMYECTBA
oBpaboTie " JeCTaOMIN3NPOBAHHOTO JKUPA OT 00HhEMa TICHBI. }
XpAHCHHH 9. H3MmeHeHus y- U 0-OKCHKHUCIIOT, MHHEPAJIbHBIX COJIEi, BUTAMHHOB
IpU TepMOOOpabOTKE.
10. Kakue KOMIOHEHTHI MOJIOKa (POPMHUPYIOT MPUBKYC MMACTEPU3ALIH.
11. Peaknuu MenaHOMIMHOOOpPA30BaHUS M KapaMelIM3alUd JaKTO3bI
pu TepMooOpabOTKe JTAKTO30COAEPIKALIUX MPOTYKTOB.
12. ®pykro3omu3uH. CHIKEHHE THUIIEBOM IIEHHOCTH MOJIOYHBIX
IIPOJYKTOB, IOJIBEPTaBIINXCS CTEPHIIN3ALUH
Kucnomonounvie nanumxku
1. OGmee noHATHE O KUCIOMOJOYHBIX HAITUTKAX.
2. Tlepeunciute crocoObl TPOU3BOJCTBA KHCIOMOJOYHBIX HAITUTKOB.
OTMeThTe UX OCOOEHHOCTH.
Pa3nen 3 3. TlosicHuTe 3aBUCHUMOCTHh XapakTepa COpaKUBaHHS JAKTO3BI OT
XUMHYECKHE, MHUKpPOOHOTO cOCTaBa 3aKBackM. ['OMO- M rerepodepMEeHTaTUBHOE
OMOXUMHYECKHE, cOpaKxUBaHUE JIAKTO3BI.
¢duznueckue u | 4. HamumwMre peakiuy CMHTE3a BKYCOBBIX M apOMaTHUYECKHX BEIECTB
MUKpPOOHOJIOTHYECKUE | B KUCIOMOJIOYHBIX HAITUTKAX.
M3MEHEHUs nuuieBblx | 5. Koarynsanus ka3zenHa Ipy MPOU3BOACTBE KUCIOMOJIOYHBIX HAIIUTKOB.
CUCTEM npu | DakTopsl, ONpeaensIone CTPYKTYpy CrycTka. JleKcTpaHsl.
BbIpabOTKe Monounvie koncepgul
MPOJYKTOB 1. OcHoBHbIE MPUHIUITBI KOHCEPBUPOBAHUSI.

2. Omnumure
KOHCEPBHPOBAHUH.
Tsepovie coiuyicHble cblpbl

1. O6mras cxeMa TeXHOJIOTHYECKOTO IpOoIecca MPOU3BOJICTBA TBEPIIBIX

HN3MCHCHUA KOMIIOHCHTOB MOJIOKa npu
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CBIYY>KHBIX CBIPOB.

2. I3MeHeHus: KOMIIOHEHTOB CBIPHOW MacChl B IIPOIECCE MTPOU3BOJICTBA
U CO3pEBaHUA.

Macno

1. Cnoco0sI MpOU3BOJICTBA MacJa.

2. Jlnst yero mpoBOIAT (PU3UUECKOE CO3PEBAHHE CIIMBOK

3. Lenp OHOJOrMYECKOr0 CO3pEBaHUS CIMBOK MPU TMPOU3BOJICTBE
KHCIIOCITUBOYHOTO Macla.

4. Ha3oButre CylIeCTBYIOLIME TEOPUHU Ipoliecca cCOMBaHUS CIMBOK B
MacJo.

5. TlogpoGHo omummTe (HIOTaMOHHYIO TeopHio bemoycosa

7.3 Bompocsl /151 IK3aMeHAa

Yacrp 1. XuMHYeCKHII C€OCTAB NHIIEBBIX CHCTEM, (PU3HMKO-XUMUYECKHE U
TeXHOJIOTHYeCKHe CBOICTBA

1.006mas xapakTepucTuka MoJIoka. XMMHUUECKHH COCTaB KOPOBBErO MOJIOKA, MOJIO3UBA,
CTapoA0HHOr0 MOIoKa. OCOOEHHOCTH XMMHUYECKOTO COCTaBa )KEHCKOT0 MOJIOKA.

2. XAMUYECKUH COCTAaB MOJIOKA KOpOB, OONBHBIX MACTHUTOM. [IpHYMHBI MAacTHTOB.
CniocoObI BBISIBIECHUS «MAaCTUTHOT'O» MOJIOKA B COOPHOM.

3.CBoOomHass u cBsizaHHass Biara. Boma XuMHYecKOH, (PHU3MKO-XMMUYECKOH H
MexaHu4ueckoil cBsi3u. [loHsTHEe 00 aKTUBHOCTU BOJIBL. BiusiHIE aKTUBHOCTH BOJBI HA Pa3BUTHE
MHUKpPOOPTraHU3MOB, IPOTEKAaHNE XUMUYECKUX U OMOXMMHUYECKUX pEaKLUi.

4.KazeuH: XapakTepuCTUKa OCHOBHBIX (pakuuid. [lonHoleHHOCT,  Ka3euHa.
OO6pa3oBaHre YETBEPTUUHOU CTPYKTYPHI Ka3zenHa — cyOMulie/ul. Poiap KalblMEBBIX U KaJbLIUN-
dbocdaTHbIX MOCTHUKOB, TUAPOGOOHBIX U 3IEKTPOCTATHMYECKUX B3aWMOJCUCTBUH B OSTOM
npouecce. CTpoeHre MULIEIIIbI Ka3E€HHa.

5.@akTopsl ycToitunBocTH Munenn kazeuHa. Teopus JIDPO. KucnorHas koarynsuus
kaszenHa. [loreHumanpHble KpuBble. Koarymsnus ka3emHa IIOA JEUCTBHEM JJIEKTPOJIUTOB.
TepMokanbIeBas ¥ ChIUY>KHAsl KOAryJIsus Ka3enHa.

6.XapakTepucThKa  CHIBOPDOTOYHBIX  O€NIKOB  MOJIOKA:  [B-MAKTOrNIOOYNTWH,  O-
JaKTaTbOyMHH. AHTHUT€HHBIE CBOWCTBA 0O-JIAKTalbOyMHHA KOPOBBETO MOJOKa. MMMyHHBbIE
[JI00YJHHBI, OaxkTepuLUIHbIC CBOMCTBA. IIPOTE030-TIENITOHBI. JlakTodeppun,
0aKTepHOCTaTHYECKOE CBOMCTBO JIAKTO(PEeppHHAa.

7.0xkcuopeyKTa3sl  MOJIOKA:  JeTHAPOTeHas3bl, OKCUAa3bl (KCAaHTHHOKCH[A3a),
nepokcuaasbl. DopmupoBaHue aHTHOAKTEPUATBHBIX CBOMCTB MOJIOKa. Vcmonb3oBaHue CBONCTB
OKCHJIOPE3YKTa3 B MOJIOYHOMN ITPOMBIIUIEHHOCTH.

8.T'mapoma3el  MoJoka:  Jmmasbl, Qochommmnasel, ¢ocdarazpl;  MPOTCHHA3HI
Tpancdepaszsl 1 kapboruapassl Mojoka. [IpobGiema oboramieHus IpoIyKTOB I€TCKOTO MUTAaHUS
JIM30LIMOM.

9. )KupHOKHUCIOTHBIA COCTaB MOJIOYHOTO >kHMpa. [JlaBHbIE M MHHOpPHBIE >XKHUpPHBIE
KHCIIOTHI. bronorudeckas 3¢¢GeKTHBHOCTh MOJOYHOTO kupa. [Torstue 06 Sz, Sp;U, SU, n Us
TpuanuirmiepuHax. @ocomunuael Monoka: ¢dochoraunepuabl, KeQaauHbl, JIEHUTHHBL.
JKupHokucnoTHsIM cocTaB. buonornyeckas 3pPekTHBHOCTh. DOMYIrUPYIOIIAs POJIb.

10. PacnpezneneHue TpUALMITIUIIEPUHOB B )KMPOBOM IIApUKE; CTPOCHUE OOOJIOUYKH
KUPOBOTO IIAPHKA.

11.  OcHoBHBIE KOHCTAHTHI MOJIOUHOTO XHpa: uncia Peiixepra-Meticcis u [Tonencke.

12.  JlakTo3a: cTpoeHHE, ONTHYECKHE CBOMCTBA.

13.  a-I'mapatHas, a-anruapartHas, B-anruaparHas Gopmsl JakTo3bl. Kpucramumsanus
JaKTo3bl. AMOp(Has 1aKTO3a.
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14. Penynupytromue cBoiicTBa JIakTO3bl. PEPMEHTATUBHBIM M KMCIOTHBIM T'MIIPOIIH3.
OO0nacTi BO3MOXXHOTO NPUMEHEHHs THAPOIM3ATOB JIAKTO3bI B MOJIOYHOM HPOMBIIIJICHHOCTH.
bpoxenue nakTo3bl.

15. AxkTuBHas KucCIOTHOCTH MoJioka (pH). Posib coseit, MOJIOYHON KHCIIOTHI, Ta30B B
dbopmupoBanuu ypoBHs pH. B3anmocsszs pH u THTpyeMO# KUCIOTHOCTH MOJIOKA.

16. Turpyemas KHUCIOTHOCTb MOJIOKA. BiMsHHME KOMIIOHEHTOB MOJIOKAa Ha
(dbopMHpOBaHUE YPOBHS TUTPYEMOI KUCIOTHOCTU. MEXaHU3M TUTpoBanus. I pagyc Tepuepa.

17. Bydepnbie cBoiicTBa Mojoka. Posb coseli u 6enkoB B ¢hopMmupoBanun 0ydepHoi
CHCTEMBI MOJIOKA. MeXaHU3MBbI CBSA3BIBAaHHUS KUCIOTHI U 1e0ud. bydepHas eMKOoCTh MOJIOKA 110
KHCJIOTE U T10 LICJIOYH.

18. [IInotHocTh MONOKa. EnuHunbel m3mepeHus. BiusHue KOMIIOHEHTOB MOJIOKA Ha
IUIOTHOCTB. 3aBUCUMOCTb IUIOTHOCTH OT TEMIIEPATYPBHI.

19. TepmoycTOUMBOCTE MOJIOKA. 3aBUCUMOCTb TEPMOYCTOWYMBOCTH MOJIOKA OT €ro
KOMIIOHEHTHOT'O COCTaBa KUCIOTHOCTH, COJIEBOTO PABHOBECHS U APYIHX (aKTOPOB.

20.ITepeBapuBaHue 1 BcacblBaHUE OEIKOB MOJIOKA.

21. IlepeBapuBaHue 1 BCACHIBAHUE KUPOB MOJIOKA

22. IlepeBapuBaHu€E U BCaChIBAaHUE JIAKTO3BI.

Yacte 2. XuMHYecKHe, OHOXMMHYECKHE, (pu3nyecKHe W MHKPOOHOJOTHYECKHUE
H3MEHEeHHUs] MUIIEBBIX CUCTEM NP 00padoTKe M XPaHEHUH

23. OxJaxJIeHne MOJIOKa: 1ellb, U3MEHEHHS OCIKOBOW M JTUMHUIHON (a3bl MOJIOKA MPU
OXJIQKICHUH.

24. 3aMopaxuBaHWUE MOJIOKA. MeXaHuW3M Tpolecca KPUCTALIM3AIUU  BOJIBL
OBTEKTHUYECKas TOYKa. BiusHHe 3aMOpa)KMBaHUs Ha YCTOWYHMBOCTH JIAKTO3bI, OCJIKOB, KHPOB,
(dbepMEeHTOB MOJIOKA.

25. Tepmu3zamus MOJIOKA: 11€J1b, U3MEHEHHS OCIIKOBOM (pa3bl.

26. TepmooOpaboTka Moyioka (TacTepu3anvs, CTEPUIH3AIUsA). [ETb, BHJIBI,
M3MEHEHHUS CHIBOPOTOYHBIX OEJIKOB.

27. U3MeHeHUs Ka3eWHa MPH TEPMOOOpadoTKe.

28. BrusHMe HarpeBaHHs Ha arperaTUuBHYI0 YCTOWYHBOCTH IKHUPOBOM SMYIbCHUU
MOJIOKa. 3aBUCUMOCTh MEXKIY 00BEMOM TEHBI U KOJTMYECTBOM JIECTAOMITM3NPOBAHHOTO KHPA.

29. U3meHeHuss y- HW O-OKCHUKUCIOT, MHHEPAIbHBIX COJEel, BUTAMHUHOB TIpU
tepmooOpaboTke. [IpuBKyC macTepusaiuu.

30. Peakuumu MenaHOMAMHOOOpa30BaHUS W KapaMmelu3alud  JIAKTO3bl TP
TepMOOOPabOTKE JAKTO30COACPKAIIUX MPOAYKTOB. DpykTo30iau3uH. CHIDKEHHE TMHUINEBON
[IEHHOCTU MOJIOYHBIX TPOAYKTOB, MMOJABEPTABIINXCS CTEPHIN3AIINU.

31. OOmee mMOHATHE O KHUCIOMOJIOYHBIX HanmuTkax. CIOCOOBI TPOU3BOJICTBA.
3aBUCHMOCTh XapakTepa COpakKMBaHHs JIAKTO3bI OT MHKPOOHOTO cOCTaBa 3aKBacku. I'omMo- u
rerepopepMEHTATUBHOE COpaKUBAHUE JIAKTO3HI.

32. OOpazoBaHue BKYCOBBIX M apOMaTHYECKHX BEIIECTB B KHUCIOMOJIOYHBIX
HanuTKax. CHHTE3 aleTalb/Ier i 1a, 3TAHOJIA, THAIeTHIIA.

33. Koarymsmus kazemHa MpU MPOU3BOJCTBE KHCIOMOJIOYHBIX HAMUTKOB. DaKTOpHI,
OTIPEICIISAIONINE CTPYKTYPY CrycTKa. JleKCTpaHbl.

34. OcHOBHbBIE TPUHIUIBI KOHCEPBUPOBAHUS, U3MEHEHHSI KOMIIOHEHTOB MOJIOKA TpU
KOHCEPBHPOBAHUH.

35. OO0mas cxeMa TeXHOJIOTHYECKOTO MpoIecca MPOU3BOJICTBA TBEPABIX CHIUYKHBIX
ChIpOB. VI3MEHEHHSI KOMITOHEHTOB CHIPHOM MAacChI B IPOIIECCe MPOU3BOCTBA U CO3PECBAHMS.

36. CmocoObl mpou3BojacTBa Macia. DU3NYECKOE CO3pPEBAHUE CIUBOK. Hens
OHMOJIOTUYECKOTO CO3PEBAHMSI CITUBOK TIPH IIPOU3BOJICTBE KUCIIOCIIMBOYHOT'O MacCIa.

37.  Teoperndeckue OCHOBBI IIpollecca COMBaHMUs CIIMBOK B MAacJIO.
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Yacte 3. Xumuueckue, OHMOXUMHUYECKHE, (PUINYECKUE W MHKPOOMOIOTUYECKUE
M3MEHEHHUS MUIIEBBIX CUCTEM MPU BbIPaOOTKE MPOIYKTOB

38. OmnpeneneHrue MacCcoOBOM JOJIM CyXUX BEIIECTB B MOJIOKE METOJOM pacyera o
IJIOTHOCTU U MAaccoBOM noJie xupa. Popmyiel ©. Oneitinimana, H. 3aliKOBCKOTO U IPyTUX.

39. Onpenenenue maccoBoi aonu Oenka B Mojoke meronoM Keenpnang. CymHocTh
Meroaa. Kpatkuit Xxo paboThl.

40. OmpeneneHue MaccoBOM J0oiH Oelka B MOJIOKE pepakTOMETPUIECKUM METOJIOM.
CymHocth MeTona. KpaTkuii xoa paboThl.

41. OnmnpeneneHue MaccoBOM Join OEIKOB B MOJIOKE METOAOM (HOPMOJIBHOTO
tutpoBanus. CymHocTh MeToaa. KpaTkuii xoa paboThI.

42. OmnpeneneHue MacCcOBOM JIOJIM Ka3eWHa B MOJIOKE METOJOM KHUCIOTHOTO
ocaxknenus. CymHocTs MeTona. Kpatkuit Xxo paboThl.

43. OmnpeneneHrue MacCOBOM JIOJIM KUPAa B MOJIOKE KUCIOTHBIM MeTOAOM. CyIIHOCTh
MeToja. X0z paboThL.

44. Onpenenenue uncen Peitxepra Meiiccns u [lonencke monoynoro sxxupa. CylnHoCcTh
Metoaa. Kpatkuii Xo1 paboThl.

45. OmnpeneneHue MaccOBOM JI0JIM JIAKTO3bl B MOJIOKE HOJOMETPUYECKHMM METOJIOM.
Cymnocts Mmeroaa. KpaTkuii xon paGoThI.

46. OnpeneneHre MacCoOBOM J10JIU JTAKTO3bl B MOJIOKE PEPPAKTOMETPUUECKUM METO/IOM.
Cymnocts Mmeroaa. KpaTkuii xon paboThI.

47. OmpenencHue MacCOBOH JOIM acCKOPOMHOBON KHUCIOTHI B MoJioke. CyYIIHOCTh
Metoaa. Kpatkuii Xxo1 paboThl.

48. OmpeneneHre MacCOBOM J0JIM Kallblidi B MOJIOKE KOMILIEKCOHOMETPUUECKUM
metoqoM. CymHocTs Metona. KpaTkuii xo paboThl.

49. OnpeneneHre MEKpOOHOW 00CEMEHEHHOCTH MOJIOKa MPoOOH Ha peaykrazy. Meron
¢ pezazypunom. CymHocTs MeToaa. KpaTkuii Xxo paGoThI.

50. Ompeneneaue 3(h(GEKTUBHOCTH TACTEPU3AlMU MOJIOKa MPOOOH Ha TEPOKCHUIA3Y.
Cymnocts Mmetoaa. KpaTkuii xon paboThI.

51. Omnpenenenne 3(PQPEKTUBHOCTH TMAacTEPU3AIMU MOJIOKa Tpoboi ¢ocdarasy.
CymnocTs Metoaa. KpaTkuit xon paGoThI.

52. Omnpenenenve TUTPYEMOI KUCIOTHOCTH Mojoka. CynrHocTh MeTtoaa. Kparkuit xon
paboTHI.

53. OmpeneneHue ChIYYKHOM CBEepThIBAeMOCTH MoJoka. A. CerayxHas mpooa.
CymnocTs Metoaa. KpaTkuii xon paGoThI.

54. OmpeneneHue TEPMOYCTOMYMBOCTH MOJIOKA IO aJKOTOJbHOM mpode. CymHOCTh
metona. Kparkuii xon paboThl.

55. UccnenoBanue nmpuMeceid aHOPMaJIbHOTO MOJIOKa B COOpPHOM IO OpOMTHUMOJIOBOM
npobe u nmpode ¢ MacTonpuMoM. CYIITHOCTh METOJIOB, HEOCTATKH.

8 Y4eOHo-MeTOoAMYECKOEe U MH(POPMAITMOHHOE o0ecnedeHne TUCHUIIIMHBI (MOXYJIA)

a) OCHOBHAsI JIUTEPATypa:
1. HoBoxkmanoga, A. JI. buoxumust 11 TEXHOJOTOB  [DIIEKTPOHHBIN pecypc]
y4eOHUK U MPAKTUKYM JJIs By30B : B 2-X yacTsax / A. JI. HoBokmanoBa. - D1eKTpoH. aaH.col.
- Pexum poctyma: DOnekTpoHHO-OMOnHMoTeuHas cucrema FOpaiit, ans aBTOpHS3.

I0JIb30BATENEH. Y. 1. - 2-e u3a. - Mocksa : HOpaiit, 2020. - 211 c.BHemHss ccpUika:
https://urait.ru/bcode/452435
2.HoBokmranosa, A. JI. buoxumust s TeXHONOroB  [DJIEKTPOHHBIN pecypc]

yu4eOHUK U MPAKTUKYM JJi BYy30B ; B 2-X yacTsax / A. JI. HoBokiaHoBa. - D1eKTpoH. aH.col.

- Pexxum noctyna: DnekTpoHHO-0MOaMoTeyHast cuctema HOpaiit, s aBTOpu3. MOJIb30BaTENeH.
Y. 2 : . - 2-e w3n. - Mocksa : IOpaiit, 2020. - 302 ¢ BrHemHss cchUIKa:

https://urait.ru/bcode/452436
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https://urait.ru/bcode/452436

3. Horapea, H. I'.  ®usuko-xumMudeckne U OMOXUMUYECKHE MPOILECCHl MPH MPOU3BOJCTBE U
XpaHEHUH MOJIOYHBIX TIPOIYKTOB [ DIEKTPOHHBINA pecypc] : yueOHOe mocoOue i 00yJaronuxcs
no HampasieHusM 1noarotoBku 19.04.03 u 19.03.03 IlpoaykTel mNHUTaHUS KUBOTHOTO
npoucxoxaenus / H. I'. Jlorapesa, M. B. Knprukosa. - Dnexrpon.nan. - Openoypr : OI'Y, 2019.
- 181 c. - Buemnss cebuika: https://e.lanbook.com/book/159920

4. KnprukoBa, M. B.  ®usuko-xumuueckne 1 OMOXMMHUYECKHE MPOLECChl MPU MPOU3BOACTBE U
XPaHEHUU MSCHBIX MPOIYKTOB [DJIEKTPOHHBIN pecypc| : ydeOHoe mocodue aiisi 00yqaroImuxcs
no HamnpasiaeHussM noAaroroBku 19.04.03 u 19.03.03 IIpoaykTel NHUTaHUS KUBOTHOIO
npoucxoxaenus / M. B. KnerukoBa, H. I'. Jlorapesa, 0. C. Kuuko. - DnexkTpoH.JaH. —
Openoypr: OI'Y, 2019. - 126 c. - Buemnss cepinka: https://e.Janbook.com/book/159886

5. Ilpocekos, A. IO. @yHnameHTalbHbIE  OCHOBBI  TEXHOJOTMM  IMPOAYKTOB  IUTaHUS
[DnexkTponnbIit pecypc] : yueonuk / A. 1O. IIpocekos. - Dnekrpon.aad. - Kemepoo : KemI'V,
2019. - 498 c. - Buemnss cebuika: https://e.Janbook.com/book/121221

0) 10MOJIHUTE/IbHASA JIUTepaTypa:

1. T'op6atoBa K. K. Xumus u gusuka MoI0Ka U MOJIOYHBIX MPOAYKTOB : YUEOHUK IS
CTYJ. BBICII. y4Y. 3aBeleHUH MO Hamp. noAror. OakamaBpoB 260200.62 "IIponyKTel mUTaHUS
xuBoTHOrO npoucxoxaenus” / K. K. 'opbarosa, I1. 1. I'yupkosa. - CII6. : TUOP/, 2012. - 328
c. — 5 9K3.

2. Oxpumenko O.B., Oxpumenko A.B. HccrnegoBanue MHKPOCTPYKTYpbI MOJIOKa U
MOJIOYHBIX MTPOAYKTOB: YueOHO-MeToauy. nocodue. — Bonorga-Monounoe: UL BIMXA, 2007.
- 75 ¢c.— 50 3k3.

3. Xumust u Pu3Mka MOJOKa W MOJO4YHBIX TpoaykroB / I'.B. Teepmoxne6, P.U.
Pamanayckac. — M.: leJIu npunr, 2006. — 358 c. — 35 k3.

4. I'ynpkoBa [1.U. buorexnonoruueckue cBoicta 6enkoB mosoka. — CII6.: THOP/I,
2015.—- c.- 5o9xks.

5. 'op6aroBa, K.K. Xumus u ¢pusmka Mosoka [ neKTpoHHbIN pecypce] : yuebnuk / K.K.
['opbatoBa, I.U. I'ynpkoBa. — OnextpoH. nan. — CII6. : TUOP/, 2012. — 330 c. — Pexum
noctyna: http://e.lanbook.com/books/element.php?pll_id=4909

6. 'opbatoBa K.K. buoxumust Monoka 1 MOJIOYHBIX poayKToB: YueOnuk mis CIIO ( 4-e
u3n., nep. u jom.). — CII6.: THUOPH, 2010. — 336 c. Pexum nocryma:
http://www.giord.info/catalog/detail. php?SECTION_ID=17&ELEMENT _ID=1287

7. JlabopatopHblil mpakTUKyM 1o xumuu U ¢usuke monoka / O. B. Oxpumenko, K. K.
['opbatoBa, A. B. Oxpumenko. - CII6.: THUOPI, 2005. -256 c. Pexum nocryna:
http://mppnik.ru/index/molochnaja/0-20

8. Poroxun W.B. IIpakTukym 1mo OMOXMMHM MOJIOKA M MOJIOYHBIX MPOJYKTOB: Y4eOHOe
nocoome. -  CII6.. TUOPHA, 2008. — 224 c. Pexxum  nmocrymna:
http://www.bpressa.ru/products/151793/

B) MEpCUCHDb HH(bOpMaHHOHHLIX TCXHOHOFHﬁ, HCIIOJIb3YEMbIX B 06y‘leHI/II/I, BKJIFOYas

NEpCUCHb MPOrpaMMHOI0 oOecrieueHus u I/IH(bOpMaIII/IOHHI)IX CITPaBOYHBIX CUCTEM.

JInleH3uOHHOE NMPOorpaMMHoOe o0ecrevdeHune:

Microsoft Windows XP / Microsoft Windows 7 Professional , Microsoft Office
Professional 2003 / Microsoft Office Professional 2007 / Microsoft Office Professional 2010

STATISTICA Advanced + QC 10 for Windows

B T.4. OTCYECCTBCHHOC

Astra Linux Special Edition PYCB 10015-01 sepcuwu 1.6.

1C:Ilpeanpusitue 8. Kondurypanus, 1C: bByxrantepus 8 (yuebHas Bepcus)

Project Expert 7 (Tutorial) for Windows

CIIC KoncynbranTlIntoc

Kaspersky Endpoint Security s 6usneca CrangapTHBII
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CBo0oaHO pacnpocTpaHsieMoe JTMIeH3NOHHOE IPOrpaMMHOe ofecrneyeHne:
OpenOffice

LibreOffice

7-Zip

Adobe Acrobat Reader

Google Chrome

B T.4. OTeYeCTBEHHOE

Sunekc.bpaysep

HNudopMmanuoHHble CIPABOYHbIE CHCTEMbI

— Enunoe okHO jgocTyma K 00pa3oBaTeNbHBIM pecypcaM — pEeXHUM JOCTyma:
http://window.edu.ru/

— UIIC «Koucynprantllnroc» — pexxum gocrymna: http://www.consultant.ru/

— Nnrepdakc - LleHTp pacKpbITHs KOPIIOPATHBHONW MH(POpPMALUU (CepBep PACKPBITUS
uH(opMaIMn) — pexuM jgoctymna: https://www.e-disclosure.ru/

— HWudopmanumonno-npaBoBoit  mopran  ['APAHT.RU - pexum ngocryna:
http://www.garant.ru/

— ABTOMaTH3MpOBaHHas chpaBoyHas cucrema «CenbXxo3TrexHuka» (Web-Bepcus) -
pexxum goctyi: http://gtnexam.ru/

IIpodeccuonanbublie 6a3bl JAHHBIX
— Hayunas osnextponnas Oubnuoreka €LIBRARY.RU — pexum gocryna:
http://elibrary.ru
— Haykomerpuueckas 6a3a qaHHbIX SCOPUS: 0a3za TaHHBIX pedepaToB U LIUTUPOBAHUS —
pexum poctyma: https://www.scopus.com/customer/profile/display.uri
— Odunmaneuenii caiit degepanbHON CIIyXObI TOCYIaPCTBEHHOW CTATHUCTUKH — PEKUM
nocryma: https://rosstat.gov.ru/ (OTKpbITHIi AOCTYIT)
— Poccuiickas Axkagemuss Hayk, OTKpBITBIM JOCTYIl K Hay4HbIM JKypHajaM — pPEXUM
nocryma: http://www.ras.ru (OTKpBITBI TOCTYII)
— OdunmanbHplil calit MUHHCTEPCTBA CeNbCKOro Xo3sicTBa Poccuiickoii deneparun —
pexxum gocryma: http://mex.ru/ (OTKpBITBIN TOCTYIT)

DJIEeKTPOHHbIe OM0THOTEYHbIe CUCTEMBbI:

o OnexkTpoHHbIH Oubanoreunsli katasor Web HMPBUC — pexum goctyna:
https://molochnoe.ru/cgi-
bin/irbis64r_14/cqiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC

o OBC JIAHb — pexxum noctyna: https://e.lanbook.com/

¢ 3BC Znanium.com — pexxum goctyma: https://new.znanium.com/

o SBC IOPAWT — pekum poctyma: https://urait.ru/

o 3bC POLPRED.COM: http://www.polpred.com/

o OneKTpoHHas 6ubaroTeka M3/1aTeIbCKOTO LEHTpa «AkaneMus»:
https://www.academia-moscow.ru/elibrary/ (konnexnus CI1O)
o ObC  ®I'BOY BO  Bomoroackas [IMXA —  pexum  Jocrymna:

https://molochnoe.ru/ebs/

9 MarepuaJibHO-TEXHHYECKOE 00ecneyeHne TUCIIUTITTHHBI (MOTYJIs)

VYuebnas aynuropus 1225 miis npoBeaeHUs 3aHATHN JIEKIIMOHHOTO U CEMUHAPCKOTO THIA
(MpaKkTUYECKUE 3aHATHS); TPYIIOBBIX U WHAMBHUAYAIbHBIX KOHCYIBTAIIUI; TEKYIEro KOHTPOJIS
U TMpOMEeXyTouHOH arrectauud. OCHOBHOE OO0OpyIOBaHUE: JKpaH i MpoekTopa 1 miT.,
MPOEKTOp - | WT., KOMIBIOTEP B KOMILJIEKTE - | IIT.
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VYuebnas aynutopus 1234 i npoBeeHUs 3aHATHIA JEKIIMOHHOTO ¥ CEMUHAPCKOTO THIIA
(MpakTUYeCKue 3aHATHUS); TPYIIOBBIX U UHAMBHUAYAIbHBIX KOHCYJIbTAI[UI; TEKYIEro KOHTPOJIS
U I[POMEXYTOUHON arrecraunu. OCHOBHOE OO0OpyIOBaHUE: SKpaH i mpoekTopa | mir.,
MIPOEKTOp - | WT., KOMIBIOTEP B KOMILIEKTE - | IIT.

VYyeOnass ayauropus 1328 st mpoBeneHus: 1a0OpaTOpHBIX 3aHATHH. OCHOBHOE
o0opynoBaHue: Bechl JabopaTopHble 2 Kjacca TOYHOCTH, MPUOOP HarpeBaTeNlbHBIA C
npucnocoOIeHneM Ui TOAePKKU Koo Kbenbaans B HAKIIOHHOM IOJIOKEHUH, pehpakToMeTp
NP®D-454, pedppakromerp UPD-464, TepmocTar, anekTporuiutka, nmpudop mis orronku HXKK,
BCTPSIXMBATENb, BaKYyMHBIH Hacoc, neHtpugyra nadoparopHas, KOK-2, KOK-3, pH mertp,
OBITOBOW XOJOJUIbHUK, BHITSHKHOM IIKad.

Vyebnas aynuropus 1240 KomnbroTepHblil Kiacc, Kiacc s CaMOCTOSTEIbHON paboThl
ctyneHToB. OcHOBHOe OOOpymOBaHWE: BSKpaH Juis mIpoekropa 1 mT., mpoektop - 1 mT.,
KOMITBIOTEP B KOMIUIEKTE - | MT., 9 KOMIOBIOTEPOB C JOCTYIIOM B 3JIEKTPOHHO-00pa30BaTEIbHYIO
cpeny Axanemuu, ObC u cetu HTEpHET.

Homep Marepuaisi, mprudopsl, 000pyI0BaHHE
3aHSATHUS

1 Inactuaka ITIMK-1 MOIOYHO-KOHTPOJIBHAS; THIIETKA BMECTHMOCTBIO | CM°; aBTOMAT ISt
OTMepUBaHMs npenapara «MacToIpHM» BMECTUMOCTBIO 1 cM®; [IepeBsiHHAS, CTCKISHHAS
WM [JJaCTMAcCOBAas Majlouka; CEKyHIOMep.

®aphoposast yalka BMECTUMOCTBIO 20 cM>; IUIIeTKa BMECTHMOCTBIO 1 cM®; KalenbHuLA
JUIsl pacTBOpa OPOMTHMOJIOBOTO CUHETO; CTEKJIIHHAS [AJI0YKa.

Lentpudyra nabopaTopHas c 4acTOTOM BpaIicHus OapabaHa
17 ¢ (1000 06/MuH); TpaxyHpoBaHHas LEHTPU(YKHAS IPOOHPKA BMeCTHMOCTBIO 10 cm®
¢ ueHoit genenns 0,1 cM>; MEKpOCKOI cepri BrOIaM; IpeaMETHBIE U IIOKPOBHBIE CTEKIIA.

Mepnast xonb6a BMecTHMOCTBIO 200 oM MEpHBI IWIMHAP BMecTUMOCThI0 100 oM
IMMIIETKA BMECTUMOCTBIO 2, 5 m 10 CM3; KOHHYECKas Koia0a BMECTHUMOCTBIO 250 CM3;
OIOPETKH BMECTUMOCTBIO 25 e’ ¢ ieHoit nenenns 0,1 ev®,

MuUKpOGIOpeTKa BMECTUMOCTBIO 5 eM® ¢ reHol menenmst 0,01 ev®; Tepmomerp PTYTHBI
CTEKJIIHHBIN JTabopaTopHbIil ¢ nuana3zonoM u3mepenus ot 0 1o 100°C u ueHou aeneHus
1°C; aBTOMart Jisi OTMEpUBAHMSI PaCTBOpA XpoMara Kajusl.

2 brokc wMerammmueckuii  BMeCcTHMOCTBIO 50 CM3; CTEKJISIHHAs TaJo4yKa, MOUIeTKa
BMECTUMOCTBIO 10 CM3; Bechl JabopaTopHble 2 Kiacca TOYHOCTH C IIEHOH MOBEPOYHOTO
nenenust 0,001 r; sxcukaTop; mkad CyMUIbHBIN; OaHs BOASHAsS, SJIEKTPOIUIMTKA; CUTO C
orBepctusimu 1,0...1,5 Mm.

3 BIOKC CTEKIISIHHBIN BMECTUMOCTBIO 50 cM°; mumeTKa BMECTHMOCThI0 10 cM°; Bechl 1a6o-
paTopHble 2 Kijlacca TOUYHOCTH C LIeHOW moBepouyHoro nenenus He 6oiee 0,001 r; xonba
Kbenbaans BMecTHMOCThIO 100 em®; HWIMHIPBL MepHble BMecTUMOCThIO 25, 100 u
250 cm>; npubOp HarpeBaTeNIbHBIM € MPHUCIIOCOOICHUEM Ui MOJJEepXKAaHUsA KOJIO
Kbenpaang B HakiIOHHOM MosiokeHuu (rmoa yriiom 45°C); mkad BBITSDKHON Ui OTBOAA
KHCJIOTHBIX NapOB, BBIACISAEMBIX MIPU CKUTAHUU; KOJIO0bI BMecTuMOcThio 300 1 1000 em’;
OropeTka BMeCTUMOCTHI0 50 cM® ¢ meHoit nenenmust 0,10 CM3; xonomuibHuK Trna XIIT ¢
JuHOH Kokyxa 400 nimu 600 MM; Karnaeya0BUTENb.

Pedpakromerp-6enxkomep NP®-464 co mikanoit MmaccoBoil fonu 6enka B auanazoHe ot 0
mo 15% wu uenoit nenenus 0,1%; OaHs BoAsiHAsS 3aKpHITOro TUMa IS (IAKOHOB;
nentpudyra 1a6opaToOpHas ¢ YaCTOTON Bpamierns GapaGana 17 ¢ (1000 06/MuH); mmTkKa
anekTpuyeckas MomHocTeio 1000 Br; neHMuminnHOBBIE  (IIaKOHBI BMECTUMOCTBIO
10 cM®; mHIeTKN BMeCTHMOCTBIO 1 1 5 eM; POOKU PE3UHOBBIE.

4 [IpoGupku BMecTUMOCTBIO 15 u 25 cM°; mumetkd BMecTHMocThio 1, 10 u 20 oM’
pEeNyKTa3HHUK.
[Tpobupku BMecTEMOCTBIO 10 cM’; [HIETKa BMECTHMOCTBIO 5 CM°; KallelIbHHLIBL
CEKYHJIOMED.

20




[Tpobupku BMecTumocThio 10 u 20 cM; rpagyupoOBaHHbIE MUMETKH BMECTUMOCTBIO 1, 2 1
5 cM®; BojstHAs GaHs; PTYTHBI TePMOMETp C AMAIa30HOM 3Mepenns ot 0 1o 100°C ¢
1eHOM JiesieHus mkaiel 1°C; cekyHaomep.

X(HpOMe}; JUIs MOJIOKA; MpoOKa pe3suHOoBasl Ui >KMPOMEpA, MUIETKAa BMECTUMOCTBHIO
10,77 cMm”; aBTOMAT s OTMEPHBAHHA CEpHOIl KHCIOTHI M HW30aMHJIOBOTO CHHpTa
BMectaMocThio 10 1 1 em’; HeHTpudyra Ui OINpeaesIeHUs MacCOBOW TOJHM JKHpa B
MOJIOKE ¥ MOJOYHBIX MPOJNYKTax; OaHs BOJsAHAS; OAJIEKTPOIUIUTKA; IITAaTUB JIS
KHUPOMEPOB; TEPMOMETP PTYTHBINA CTEKJISIHHBIA Ta00paTOPHBIN C AUANIA30HOM H3MEpPEHHMA
ot 0 1o 100°C u uenoit nenenus 0,1°C; xxupomepsl ¢ npeaenamu usmepenus ot 0 10 6%
n ot 0 1o 7% u nenou genenus 0,1%.

KonGa Bmectumoctbio 300 cm®; Becl nmabopaTopHble 2 Kjacca TOYHOCTH C IIEHOH
noBepoyHoro neneHus He Oonee 0,001 r; menTpudyxkHas nmpoOUpKa TpaayHpOBaHHAS
BMECTHMOCTBIO 10 em’; HWIMHAP MEPHBIA BMECTUMOCTHIO 25 1 250 oM AJIEKTPOIUIATKA;
TEPMOMETpP PTYTHBINA JabopaTopHblil ¢ nuanazonom umepenust ot 0 1o 100°C ¢ uenoii
nenenust 1°C; mpubop mis orronkn HXKK; Oroperka Bmectmmocthio 50 cM® ¢ LeHOil
nmenenus 0,1 CMS; MepHas Koiaba BMmecTUMOCThIO 110 CMS; BOPOHKA; IMHUIIETKA
BMECTHMOCTBIO 50 CM>; KOHHYECKas KOI0a BMECTHMOCTBIO 250 cM°.

Meprasi komba BMecTHMOCTBIO 200 CM°; MEpHBI LWIMHAP BMECTHMOCTEIO 100 cM;
IMMIIETKH BMeCTUMOCTRIO 2, 5 u 10 CM3; KOHHYECKast Koyiba BMECTHMOCTBIO 250 CM3;
OIOpPETKH BMECTUMOCTBIO 25 e’ ¢ nenoit generns 0,1 cm®,

Pedpakromerp UPD-454 ¢ nuana3zoHoM M3MEPEHHS TTOKa3aTes npeaomieHus (np) ot 1,2
n0 1,7 u uenoit nenenns mkansl 5*10°Y; Gamnst BomsHas 3aKpBITOTO TUMA I (DIIAKOHOB;
neHTpudyra maboparopHas ¢ 4acTOTOM BpalieHus 0apadaHa 17¢ (1000 06/Mun); mwmrka
3JIeKT£)quCKas{ momHocThio 1000 kBT; menummumHoBBIe  (DIAKOHBI BMECTUMOCTBIO
10 cM™; muneTKH BMECTUMOCTRIO 1 1 5 CM3 HpO6KI/I PE3WHOBBIC; YIBTPATEPMOCTAT.

KOHHHGCKaﬁ xonba BMecTHMOCTBIO 300 CM°; ; munerka BMmectuMmoctbio 5, 10 u 50 R
CEeKYHJOMEpP; UWIUHAP BMEeCTUMOCThI0 200 CM3; OropeTka BMEeCTUMOCTHIO 10 eMC ¢ LIEHOU
nenenus 0,05 oM.

Konnueckne kouObl BMectuMocTbio 100 m 250 em®; Bechl nabopatopHble 2 Klacca
TOYHOCTH ¢ 1IeHo# noBepouyHoro aenenus 0,001 r; nuneTku BMecTUMOCThIO 5, 10 1

25 CM3; BOPOHKA; OIOpeTKa BMECTUMOCTBIO 5 cM® ¢ LIeHOM JeneHust 0,05 oM’

Konnueckas konba BMecTHMOCThIO 100 CM3; IUIeTKH BMecTHMocThio 10 u 20 oM’
OropeTka BMECTHUMOCTBIO 25 cM® ¢ LeHOll aeneHust 0,1 CM3; KaneJbHHIIA JJI1 pacTBOpa
denondranenna.

Konunueckne konObl BMECTUMOCTHIO 150 CM3; MMUIIETKa BMECTUMOCTHIO 10 CM3; OropeTka
BMECTHMOCTBIO 10 cM° 1 1IeHo# nenenus 0,1 oM,

Apeomerpsl THna AM ¢ neHoit aenenus mkainst 0,5 kr/m® Ges tepmoMmeTpa unu AMT c
nenoit genenns 1,0 kr/m® u TEPMOMETPOM; LUIHHJIP CTEKJISIHHBIN BMECTUMOCThIO 250 oM’
JUIs1 apeoMeTpa.

JlaGopaTopHBIii MUKPOCKOIT C KOMITJIEKTOM OKYJISIPOB U 0OBEKTHBOB; ocBeTHTENH O-32;
NpeMETHbIE U TOKPOBHBIE CTEKJA; MOJICTaBKa Ui NMPEIMETHBIX CTEKOJ; CTEKJISTHHbIE
NaJIOYKH; TMOJOCKaTenbHUIA; (uiabTpoBanbHas Oymara; 0,2%-Hblii COMPTOBOW pacTBOP
cynana lll (peaktus 1, a), IMpKyJb; IPOCTOM KapaHJAIl; IBETHbIC KapaHIAIIH: >KEIThIH,
OpaHXeBbIN, TOIyO0H

10

Y4eOHO-MeToinYeckre TocoOusi, yueOHas JIUTepaTypa, KOHCIEKT JIEKIIMNA, MHTEPHET

OBECIIEYEHUWE OBPA30OBAHMUA J1JIs JIULI C OB3

Jlnst obecrieuennsi 00pa3oBaHUsI MHBATUAOB U JIUIl C OTPAHMYCHHBIMH BO3MOKHOCTSIMHU

3A0POBbA peajindaud JUCHUIINIMHBI MOKCT OCYHICCTBJIATHCA B aAalITUPOBAHHOM BHJIC, UCXOIA

us3

UHAUBUAYAIbHBIX TCUXO(PHU3UYECKMX OCOOCHHOCTEH U MO JIMYHOMY 3asIBICHHUIO

06yqa101uer0051, B 4aCTH CO3JaHuA CIICIIHMAJIbHBIX YCHOBHﬁ.
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B cnemnuanbHbie yCIOBHS MOTYT BXOAWTH: MNPEIOCTABICHHE OTIEIBHON ayIuTOpHH,
HEOOXOUMBIX TEXHUYECKHX CPEACTB, IPUCYTCTBHE ACCUCTEHTA, OKA3bIBAIOIIETO HEOOXOIUMYIO
TEXHHYECKYIO TTOMOIIb, BBIOOP (hOPMBI TPEOCTABICHUSI HHCTPYKIIUU TIO MOPSIAKY MPOBEICHUS
TEKYIIEr0o KOHTPOJS M IPOMEXKYTOYHOM aTTecTalid, HCIIOJIb30BaHHUE  CHEIHaTbHBIX
TEXHUYECKUX CPEJICTB, IPEAOCTABIICHUE MIEPEPHIBA JIJIS TpHeMa MUIIH, JIEKAPCTB U Jp.

JUia Ui ¢ OrpaHUYeHHBIMH BO3MOXKHOCTSIMHU 3/I0pPOBbSl MPEAYyCMOTpPEHA OpraHU3alus
KOHCYJIBTAIIMI C UCTIOJIb30BAHUEM JIEKTPOHHOM MOYTHI.

Y4eOHO-MeTOAUYECKHNE MaTepuasbl ISl CaMOCTOSITENIbHOM pPadOThl 00ydYaroImuXcs U3
YKCJIa UHBAIKMJIOB U JIUI] C OTPaHUYEHHBIMH BO3MOXKHOCTAMH 3710poBbs (OB3) nmpenocrapistoTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM HX 3JOPOBBS U BOCIIPUATHS HHPOPMAIUH:

JList i1l ¢ HapyLEeHUSIMU 3PEHUSL:

— B MieyaTHOM popme yBeIMUEeHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

J1jig U1l ¢ HapYIICHUSMHU CiIyXa:

— B mieyaTHoM hopme,

— B popMe PIEKTPOHHOTO IOKYMEHTA.

JList i1 ¢ HapyIIeHUsSIMH OTIOPHO-/IBUTATEIBLHOTO armapara:

— B IIeYaTHOM ¢opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETU3MPOBAaH B 3aBUCUMOCTH OT KOHTHMHTEHTa
o0ydJarouuxcsi.
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10. KapTa koMIneTeHI[Hi 11 CHUTLTHHbI

Ha3Banue 1ucHHUIVIMHBI (KOJ U HA3BAHHE HANIPABJIEHHSI OJATOTOBKH)
®usuka n xumus nuiesbix cucreM (b1.0.19, nanpasnenue noarotosku 27.03.01 CrangapTusaiysi 1 METPOJIOTHS)

Lens aucuIImHbL - TIOATOTOBKAa BBICOKOKBAIU(DHUIIMPOBAHHBIX KAJIPOB JUIsl MepepadaThIBAIOIICH MPOMBINIJICHHOCTH B
WHTEpecax JKOHOMHUYECKOTO0 W COIHUAIBHOTO pa3BuTus Poccuu, ¢GopMupoBaHHE COMUATBHO-TUYHOCTHBIX
Ka4eCTB BBIITYCKHUKA;

- IPHOOpETEHUE CTyJACHTAMH 3HAHWW JUJIS MPOU3BOJICTBEHHON M HMCCIIEIOBATEIBCKON JCSITEILHOCTH B
00JacTi TEXHOJOTHMH MPOAYKTOB, OCHOBAaHHBIX Ha HM3yYEHUU COCTaBa U (DYHKIMOHAIBLHO-TEXHOJIOTUYECKUX
CBOWCTB IHUILEBBIX CHCTEM M TOTOBOW MNPOJIYKIMH, @ TAKKE MEXAHU3MOB ITPEBPAILCHHI KOMIIOHEHTOB IO
BO3JICUCTBUEM (DU3UKO-XUMHYECCKUX M XUMHUKO-OMOTEXHOJOTHYECKHUX (DAaKTOPOB.

321[[3‘11/1 JAUCHUITIINHBI - OBJIAICHUC KOMIICTCHIIUSIMU,
- T[pUMEHEHWE 3HAHUH, yMEHWH, HAaBBIKOB M JIMYHOCTHBIX KadyeCTB JUIA YCICIIHOW JAESTEIbHOCTH
BOCTPEOOBAaHHOTO CIEIUAJINCTa Ha pbIHKE TpyAa M B OOIIECTBE, CIOCOOHOTO K COLHMATIBHOM |
npogeccuoHaIbHON MOOMIIBHOCTH;
- U3yYEHHUE OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCTUHECHUN;

- 3HaHUE Pa3IMYHBIX KJIACCOB OPraHMUYECKUX BELIECTB, BXOIAIINX, B COCTAB MUILEBBIX CUCTEM;

- H3Yy4YCHHC O6HII/IX SaKOHOMepHOCTCﬁ XUMHUYCCKUX, OMOXMMHYECKHX U MI/IKpO6I/IOJ'IOFI/I‘I€CKI/IX
MIPOLIECCOB, MPOUCXOAALINX MPHU MPOU3BOACTBE MHUILEBBIX MPOIYKTOB;

- OBJIQJICHHE METOJIaMH MCCIIEJOBAHMUS Ka4eCTBA IMUIIEBON MPOTyKIIHH;

- 3HaHUE COBPEMEHHBIX TEHJICHIIMH B CO3/IaHMM HOBBIX MTPOAYKTOB;

- YMEHHE HCII0Ib30BaHUS JTA00OPaTOPHOTO 00OPYAOBAHNUS U AlINapaTyphl;

- 3HaHUE METOJIOB U TEXHUKH BBIIIOJIHEHUS XUMUYECKUX aHAJIN30B,;
- BJIaZIeHHe NprueMaMu 0e30macHoi paboThl B XMMHUYECKOM 1TabopaTopuH.

B ponecce OCBOCHUA JaHHOHN JUCUUIIIMHEI CTYACHT (I)OpMI/IpyeT U JCMOHCTPUPYCT CICAYIOIINC

O6menpodeccrnoHaabHbIE KOMIETEHITUN

Komnerenmum [lepeueHb KOMITOHEHTOB dopma
Nunexc dopMynHpoBKa (TUTaHUpyeMBbIE PE3YIIbTAThl 00yUEHHS) TexHonoruu OLEHOHHOTO Crynenu ypoBHEH OCBOCHHUS
dbopMupoBaHUS KOMITETEHITHH
CpeacTBa
OIIK-1| Cnocoben N -1omnk-1. [leMoHCcTpHupyeT 3HaHME Iloporosslii (Y10B1eTBOPUTENbHBII)
aHAJIN3HPOBATH OCHOBHBIX  3aKOHOB  XHMHYECKHUX 3HaeT OCHOBHBIC 3aKOHBI XHMHYECKUX
3aaun JUCIUILINH, HE00X0IMMBIE JUISE Jlexumn TectupoBanue NUCHUIUINH, HEOOXOIUMBIE NJISl PEIICHUS




npodeccuoHaIbLHOM
AesITeJIbHOCTH Ha
OCHOBE TI0JIOKEHHIA,
3aKOHOB U METO/J0B B
ods1acTn
€CTeCTBEHHbIX
(XMMH4Y€eCKHX) HAYK U
MaTeMaTUKHU

peleHus THUITOBBIX 3a1a4 u
BO3MO>XHOCTH HMHTEPHET-PECYPCOB U
IIPOrPaMMHBIX IIPOJYKTOB pu
peleHn TPOQPEeCcCHOHANBHBIX 33134

(Zoom, maTdopma OTkphbITOC
obOpazoBanue, TEXHOJIOTUU
UCKYCCTBEHHOTO WHTEJUICKTA —

oOJjauHble peUIeHUs,, BUPTyaJlbHas U
JIOTIOJIHEHHAs! PEeabHOCTD)

N1-20mk-1. Hcnonb3yer 3HAHUA
NpOPUIBHBIX PA3ACIOB XUMHUYECKHUX
HAayK [ pelIeHus CTaHAapTHBIX
3aJa4 u CrieraIn3upOBaHHbIE
uH(pOpMallMOHHBIE 0a3bl JAHHBIX IS
MOMCKA COCIMHEHUM, W3YyYCHHUS HX
CBOIICTB, MIPUMEHEHUS B
MPOU3BOJICTBE TMPOAYKTOB TMHUTaHUS
(Zoom, iatdopma OTtkpsITOE
obpazoBanue, TEXHOJIOTUH
HCKYCCTBEHHOTO HHTEJIICKTa
oOJlayHbIe pEIEeHUs, BUPTyajdbHas M
JIOTIOTHEHHAsl PeabHOCTD)

METOJIOM pa3paboTku HIKAJTBI
OalIbHOM OPraHOJMENTHYECKON OLIEHKH
KauecTBa MUIIEBBIX CHCTEM; HHTEPHET-
pecypcamu, odUIIMATHHBIMU CalTaMu
st coopa u oOMeHa uHbopMaluei
Opu  pelieHud  MPOodeCCHOHATHHBIX
3aja4 ¢ npuMeHeHueM cuctem Google,
You Tube, Power Point, Zoom, Miro,
Mentimeter

JlaGopatopHsble
3aHSTHUS

CamocrosTenbHas
pabora

HHTepakTUBHBIE
3aHATHS

KontposnbHas
pabora

'Y CTHEIN OTBET]

DK3aMeH

TUTNOBBIX  3aad ¥ BO3MOXXHOCTH
WHTEPHET-PECYPCOB M TPOTPAMMHBIX
IPOJTYKTOB npu pelIeHUH
npodecCHOHANBHBIX  3ajad (Zoom,
mwiatpopma  OTkpeiTOe  OOpa3oBaHue,

TE€XHOJIOIMH HUCKYCCTBEHHOI'O MHTEIIEKTa
— oOjauHble pelleHMs, BUpPTyaJbHas U
JIOTIOJIHEHHAs PEAJIbHOCTD)

IIpoaBunyTHIN (XOpPOLIO)
YMeeT HCHOIB30BaTh 3HAHUS OCHOBHBIX
3aKOHOB XUMHUYECKHX HAYK JUISl pPeUICHUS
CTaHAAPTHBIX 3aJga4 n
CHelHalIu3upOBaHHbIe MH(POPMAIIMOHHEIE
0asnl JaHHBIX JIs1 ITOHUCKa COGHHHCHHﬁ,
U3Y4YeHUs] HMX CBOICTB, NMPUMEHEHHUS B

MPOU3BOJICTBE  TMPOJYKTOB  INHTAHHS
(Zoom, miatdopma OtkpsITOE
oOpazoBaHnue, TEXHOJIOTHUH
UCKYCCTBEHHOT'O MHTEIJIEKTa — 00JIauHbIe
pelICHudA, BHUPTYyaJlbHAsl wu  JIOMNOJHEHHAs
peabHOCTB)
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OIIK-2

Cnocolen
(popmymposarb
3ajaaum
npogeccuoHaIbLHOU
AeATeJIbHOCTH Ha
OCHOBeE 3HAHUH
NpoPUIbHBIX
pasnesos
MaAaTEMATHYICCKUX u
eCTeCTBEHHOHAYYHBIX
AUCIHMUIIIIMH

NI-3omnk-1. [Ipumenser
UH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIC
TEXHOJIOTHM B PEIICHUU THUIIOBBIX
3ajau: UHTEPHET-PECypCaMH,
ounmanbHEIMU caiiTamu 11 cOopa U
obMmeHa wHpOpMANMEH NpHU PEHICHUU

npodecCHOHATBHBIX 3amaq c
npuMeHenneM cucrem Google, You
Tube, Power Point, Zoom, Miro,
Mentimeter

U-1onk-2. JemoncTpupyet 3HaHHe

NpOPUIBHBIX PA3ACIOB XUMHUYECKHUX
JUCITUIIIINH, HEOOXOTUMBIX s
peLIeHus THUTIOBBIX 3a7a4 171
BO3MOXXHOCTH HMHTEPHET-PECYPCOB U
MPOTPAMMHBIX MPOJYKTOB npu
pemieHnd TpodeCcCHOHATBHBIX 33134

(Zoom, mwiardopma OTkpbITOE
oOpa3oBaHue, TEXHOJIOTHH
HCKYCCTBEHHOTO MHTEJUICKTA -

oOayHble peIIeHus, BUpPTyalbHas WU
JIOTIOTHEHHAs PEaIbHOCTD)

NJI-20nk-2. IcTionb3yeT 3HAHUS

npOQUIBHBIX Pa3/IeioB XUMHYECKHX
HayK Il PEIICHUS CTaHIapPTHBIX
3a/1a4 u CHeIHaTU3UPOBAHHBIE
nH(popManmoHHbie 0a3bl MAHHBIX IS
MOMCKA COEQUHEHUN, HU3YYEHUsl HuX
CBOJICTB, MIPUMEHEHUS B

Jlexuun

JlaGopatopHsble
3aHSATHUS

CaMocCTOsTeIbHAs
pabota

I/IHTepaKTI/IBHHe
3aHATUA

TectupoBaHue

KoHnTponbHas
paborta

'Y CTHBIN OTBET]

DK3aMeH

Bricokuii (0TJIMYHO)

Buaageer nH(OPMAaLIMOHHO-
KOMMYHHKAITUOHHBIMU TEXHOJIOTUSIMU B
pElIeHUH THUMOBBIX 3aJady: HHTEPHET-
pecypcamu, opHUIIMATEHBIMUA CAUTAMU IS
coopa m oOmena wuHbopmanuen npu
penieHnr TPO(HECCHOHANBHBIX 3a7ad C
npumeHenrnem cucrem Google, You Tube,
Power Point, Zoom, Miro, Mentimeter

IHoporosslii (y10BJ1eTBOPUTENbHBII)
3Haer npoQHIBHBIE pas3aensl
XUMHYECKHUX JUCHUIUIHH, HEOOXOIUMBIX
JUIST  pelICHWs]  THIOBBIX  3aJa4d |
BO3MOXHOCTH  HUHTEpHET-PECYpCOB U
MPOTPAMMHBIX TPOAYKTOB IMPH PEIICHUU
npodhecCHOHATBHBIX 3a1a4 (Zoom,
mnatpopma  OTkpeiTOe  0oOpa3oBaHWHE,
TEXHOJOTHH HCKYCCTBEHHOTO MHTEIICKTa
— o0JyilayHble pelIeHUs, BUPTyalbHas U
JIOTIOJTHEHHAs] PEaTbHOCTD)

IIpoaBuHyTHIN (XOpOLIO)
YMmeer UCII0JIb30BaTh 3HAHUA
MPOUIBHBIX pa3fesioB XUMHUECKUX HayK
JUISL PpEeUIeHMs] CTaHJApTHBIX 3aJad |
CHelnralIn3upoBaHHble MH(POPMAIIMOHHbIE
0a3bl JAHHBIX JAJIS1 TIOMCKAa COEIWHEHHH,
U3YyYeHHUs] MX CBOWMCTB, NPUMEHEHUS B
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MMPOU3BOJCTBEC IIPOAYKTOB IIHMTAHUA

(Zoom, iatdopma OTkpbITOE
oOpazoBaHue, TEXHOJIOTUH
HCKYCCTBEHHOTO UHTEJICKTA —

oOayHble pelIeHus, BUpPTyalbHas HU
JIOTIOJIHEHHAs PEATIbHOCTD)

N-3onk-2. [lpumensier 3nanus
IPOMUIBHBIX PA3JCIOB XHUMHUYCCKUX
TUCIUIUIMH I (hopMynupoBaHUS

3a1a4 B npodeccrHoHaIbHOM
JCSITEIbHOCTH u UCIIOJIb3YET
HUHTEPHET-PECYPCHI, o(uIMaIbHbIC
caiitel s cbopa wm  oOMeHa
uHpopManueit npu peleHUH
npodeccCHOHATBHBIX 3a7a4 c

npumeneHreM cucteM Google, You
Tube, Power Point, Zoom, Miro,
Mentimeter

MPOW3BOJICTBE  IPOIYKTOB  IHTAHUS
(Zoom, mwiarpopma OTKpbITOC
o0pasoBaHue, TEXHOJIOTHH
HCKYCCTBEHHOTO MHTEIUICKTa — OOJIaYHbIC
pellleHrs, BUPTyaJdbHAs W JOIOJHEHHAs
PEeaJIbHOCTh)

Bbicokuii (0TJIMYHO)

Bnageer 3HaHWAMH TPOQWIBHBIX  Pa3leloB
XMMHUUYECKUX JUCHUIUIMH I (hOPMYJTUPOBAHHUS
3amad B MOPOQPECCHOHANBHOW JEATCILHOCTH U
UCIIOJIb3YeT HWHTEPHET-PECypehl, OQHIHaIbHbIE
callTel Juisi cOopa W oOMeHa HMHpOpMalueil npu
peieHnu npodecCHOHaNbHBIX 3a1a4y c
npumenenneM cuctem Google, You Tube, Power
Point, Zoom, Miro, Mentimeter
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