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1 OEJb U IJNIAHUPYEMBIE PE3VJIbTATbBI OCBOEHUS JTUCIHUIIJINH
MOAYJIA

1.1 Lenbro 0OCBOEHUS TUCIMILIMHBI «BhIciias MaTeMarnkay sBisercs popMupoBanue y 0y-
OYIIUX CHEHHAINCTOB TEOPETUUYECKUX 3HAHMN W NMPAKTUYECKUX HABBIKOB PEIICHUS 3a7ay
podeCCHOHATBHOMN NESITEIHPHOCTH ¢ MPUMEHEHUEM MAaTeMaTHYECKOTO arlapara.

Ienbro ocBoeHUS AUCHIUILUTHHBL « XuMus» (Paznen «Heopranuueckas XuMus») siBisietes Gop-
MHUPOBAHUE Y CTYICHTOB TEOPETUUYECKUX M MPAKTUUECKUX 3HAHWUU 1O TUCLUIUIMHE U YMEHHS UX UC-
MOJIB30BaTh B CBOEH MPOQECCHOHAIIBHON JEATEILHOCTH.

Ienbro OcBOCHUS TUCHMITIMHBI «Xumus» (Pasmen «Opranuueckas XMMus») sBisercs: Gop-
MHPOBaHUE COBPEMEHHBIX 3HAHUM, YMEHHI U HABBIKOB IO OPTaHUYECKON XUMUU JIJIS1 UCTIOh30BaHUS
P peIIeHUH MTPOPECCHOHATIBHBIX 3aa4.

[ensMu ocBOCHMS TUCHUIUTMHBI « XuMus» (Pazmen «AHanutnyeckas, Gu3nyecKkas 1 KOJLIIO-
WJTHASI XUMUS») SBIISIFOTCSA

a) bopmupoBaHUE OOIMEXUMUYESCKUX 3HAHUI HA OCHOBE U3YYCHUS AHATUTHYCCKUX METOJIOB

MO3HAHUS MUPA;

0) popMupoBaHuE 3HAHMI JIJIs1 BEIOOPA ONITUMAJIBHBIX METOJIOB aHAIN3a COCTaBa Pa3IUIHBIX
00BEKTOB;

B) 0Oy4YeHHE aHAIUTUYECKONW TEXHOJOTHUU TOJYYCHHS JTaHHBIX O COCTaBE U KOJUYECTBE Be-
IECTB, a TAK)KE CIIOcO0aM MPUMEHEHUSI METOJ0B XUMHUECKOT0 U HHCTPYMEHTAJIBLHOTO aHaIH3a Ha
MPaKTHUKE;

T') PaCKpBITHE CYIIHOCTH MPOIIECCOB, MPOUCXOAAIINX TP MPOBEACHUU XUMHUYECKOTO U WH-
CTPYMEHTAJILHOT'O aHAN3a Pa3IMYHBIX 00BEKTOB;

1) popmupoBaHUE MPAKTUIECKUX HABBIKOB OIMPEIETICHHs COCTaBa BEIIECTBA U M3MEPEHHUS
KOJIMUECTBEHHBIX XapaKTEPUCTHK 3TOTO COCTAaBa C MOMOIIBI0 XUMUYECKUX, (PUBUKO-XUMHUECKUX U
(UBUYECKUX METOJIOB aHATH3A.

Ienpro ocBoeHUs TUCHUILTHHBI «Xumus» (Pasgen «buoxumus») sBisercss GopMHpOBaHKE
COBPEMEHHBIX 3HAHWH, YMEHUI U HABBIKOB 10 OMOXMMHUU AJII UCTIOJIB30BAHUS TPU PEIICHUH TPO-
dbeccroHaNbHBIX 3a/1a4.

Ienpro ocBoeHus aucHUIUIMHBI «XuMus» (Pasgen «Xumuss OHOTOTMYECKH aKTHBHBIX Be-
IIECTBY») SBIsACTCS (HOPMUPOBAHNE COBPEMEHHBIX 3HAHWM, YMEHHUI W HABBIKOB 10 XUMHH OMOJIOTH-
YEeCKH aKTUBHBIX BEIIECTB IS MCIOIB30BAHUS MIPH PEIICHUH TPO(ECCHOHATBHBIX 3a/1ad.

[enpto ocBoeHUs NUCHUIUTHHBI «Du3ukay sBiseTcs (GOpMUPOBAHKUE 3HAHUI OCHOBHBIX (hH-
3UYECKHUX SIBJICHUH, (yHIaMEHTAIbHBIX TTOHITHH, 3aKOHOB U TEOPHH KJIACCUYECKON M COBPEMEHHOU

(bU3MKH, COBPEMEHHOW HAYYHOM MaTepUaIbHO-TEXHHYECKOU 0a3bl.
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Ienpto ocBoeHust auctuiuinHbl «OOIias Ouosiorus u Mukpoouonorus» (Pazmen «OoOmasn
OHOJIOTHS») SBIISIETCS (OPMHUPOBAHUE MTPEICTABICHHS O CBOHCTBAX KHBBIX CHCTEM, HCTOPUICCKOM
pa3BUTUU XKU3HU, MHOTOOOPAa3UU OPTaHU3MOB, POJIM OMOTHI B INTAHETAPHBIX MPOIIECCAX.

Llenbio ocBoeHus auctuIUIMHB «O01as ouosnorus u Mukpoouonorusy» (Pazaen «Mukpobuo-
JIOTHSI») SABISIETCS (JOPMHPOBAHUE Y CTYICHTOB HEOOXOJMMOT0 00OBbeMa 3HAHWH W MPAKTHYECKUX
HaBBIKOB B 00JIACTH MUKPOOHOJIOTUH JIJIsl peIIeHHsT TPO(ECCHOHATBHBIX 33]1au B MPOIIECCe UX OyIy-
nieii nmpodeccuoHabHOM 1A TEIBHOCTH.

[lenpro ocBoeHUS MUCHUTUTHHBI «HKEHEpHAsT KOMIBbIOTEpHAs Tpadukay sBiseTcs Gopmu-
pOBaHUE y 00YyYaIONIMXCS POCTPAHCTBEHHOTO MPECTABICHHUS U KOHCTPYKTHBHO-T€OMETPHUYECKOTO
MBIIICHHS, CIIOCOOHOCTEH K aHAIM3Y U CHHTE3Y IPOCTPAHCTBEHHBIX ()OPM U OTHOIICHUH HA OCHOBE
rpaduuecKux MOoJIeIeH POCTPAHCTBA, OJIMOTOBKA CTYICHTOB K MCIIOIH30BAHUIO KOMITBIOTEPA TIPU
BBITIOJTHEHUH KOHCTPYKTOPCKOW JOKYMEHTAITUH.

1.2 Iporecc u3yveHus: MoIyJIsl HarpaBiieH Ha (GOPMUPOBAHKE PIIEMEHTOB CIICIYIONIHX KOM-

nereHuuid B coorBerctBuu ¢ ®I'OC BO u OIIOII BO no naHHOMy HanpaBJIeHUIO TOATOTOBKHU.
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Tabmuna 1 — [Tnanupyembie pe3yabTaThl O0y4EHUS 0 JUCIUILTNHAM (MOIYJISIM), COOTHECCHHBIE C YCTAHOBICHHBIMUA KOMITETEHITUSIMU

Kox n HaumenoBa-
HUE
KOMIIETEHI[NHU

JucuuniHbl

Paznennl

Pe3synbTarel 00yueHus (BlageHus, yMEHHS U 3HAHUSI), COOTHECEHHBIE C KOMITe-
TEHIUSIMU

OIIK-1: CnocobeH
U3y4arh, AaHAIU3U-
pOBaTh, HCIOJIB30-
BaTh ouoJioruye-
CKHE€ OOBEKTHl H
MPOIIECCHI, OCHOBBI-
BasCh Ha 3aKOHAX H
3aKOHOMEPHOCTSIX
MaTeMaTHYECKHX,
bU3NIECKUX, XUMH-
YEeCKUX M OHOJIOrHU-
YECKMX HAyK M HUX
B3aUMOCBSI3SX;

OIIK-7: Cnocoben
MPOBOAUTH  JKCIIe-
pUMEHTAIBHBIE WC-
CJICIOBAHHMS U UCIIBI-
TaHUS 110 3aJaHHOM
METOJUKe, HaOlIIo-
JICHUS ¥ U3MEPCHUS,
o0pabaTeIBaTh U UH-
TEPIPETUPOBATH
IKCIIEPUMEHTAITb-
HbIC JIaHHBIC, TIPHU-
MEHsSIsI MaTeMaThuye-
ckue, (U3NYECKue,
bU3UKO-XUMHYe-
CKHE, XHMHYECKHE,
OMOJIOrHYeCcKue,

Bricmas martema-
THKA

3Hamuy:

- OCHOBHBIE TIOHATHUSA ANreOpbl 1 TEOMETPUHU, MATEMAaTUYECKOTO aHATN3a,
TEOPHUH BEPOSITHOCTEN U MATEMATUYECKON CTATUCTUKH, a TAKKE UX MPOCTEU-
M€ MPUIOKEHHS B TPOGECCHOHATBHBIX JUCIHUILINHAX;

- METO/Ibl PELIEHUS MATEMaTUYECKUX 3a]1a4 J10 YKCIOBOTO UJIU APYTroOro Tpe-
Oyemoro pesyibTata (rpaduka, GOpMyJIbl U T.I1.)

- OCHOBHbIE TPUMEHEHHUS TEOPUH BEPOATHOCTEH U MaTEMAaTUUYECKOM
CTATUCTUKH B MPUKJIAJIHBIX 3a]1a4ax.

Yuemu:

- UCTIOJNIb30BaTh B MPO(PECCHOHAIIBHON NeATETbHOCTH 0a30BbIe 3HAHUS
MaTEMaTHKU;

- CTABUTH 1eNH U (HOPMYITHPOBATH MATEMATHYECKYIO TTIOCTAHOBKY 3aJ1a4, CBS-
3aHHBIX C peanu3anuen mpodeccnoHaTbHBIX (DYHKIIHIA;

- POTHO3UPOBATh BO3MOXKHBIN pe3ybTaT MPeaJIaraéMoro MaTeMaTH4eCKOro
pEIICHUs, YMETh OIICHUBATh €T0O 3HAUCHNUS,

- IEPEBOIUTh IKOHOMUYECKHE 33JJa4H C OIHCATELHOTO SI3bIKA Ha SI3bIK MaTe-
MaTUKHU;

- CTPOUTH MaTEMATHUYECKHE MOJIENIN MPUKIAIHBIX 33]1a4 C ONTUMAJIbHBIM BbI-
OOpOM UX pelIeHUs], aHAIN3a U OLEHKH MTOJIyYeHHBIX PE3yJIbTaTOB;

- OIIEPHUPOBATH C AOCTPAKTHHIMU O0BEKTAMHU M OBITH KOPPEKTHBIMHU B YTIO-
TpeOJICHNN MaTEeMaTUYECKUX MOHATHI U CHMBOJIOB JIJISl BRIPAKCHHSI KOJTMYEC-
CTBEHHBIX M KAYECTBEHHBIX OTHOIICHHIA;

Braoems:

- METO/IaMH aHaJIN3a U HABBIKAMH CAMOCTOSTEIILHOTO U3yUeHHUsT yUeOHOU 1
Hay4YHOW MaTeMaTU4ECKOM JINTEpaTypbl

- MaTeMaTUYECKUMHU, CTATUCTUIECKUMH U KOJIMYECTBEHHBIMU METOJIaMU pe-
IIEHHSI TUIIOBBIX OPraHU3AI[MOHHO-YIIPaBICHYECKUX 3a/1a4;

- MaTeMaTU4YEeCKOM JIOTUKOH, HEOOXOAUMOM AJis (POPMUPOBAHUS CYKACHUIA
110 COOTBETCTBYIOIUM NPO(HECCHOHATBHBIM NMPOOIeMaMm;
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Kon n HaumenoBa-

PesynbraTel 00yueHus (BiajeHus, YMEHUS ¥ 3HAHUS), COOTHECEHHBIE C KOMIIE-

HUE JucuuniHbl Paznenbl
TEHIUSIMU
KOMITIETCHIINH
MHUKPOOHOJIOTHYC- - CMIOCOOHOCTHIO K 0000IIEHNIO, aHAJIU3Y, BOCIIPUATHIO HH(GOPMAITUH,
CKHE€ METOJIBI. MMOCTaHOBKE 11€JIM U BHIOOPY MyTeH €€ TOCTHUKEHUS.

3nams.
- OCHOBBI CTPOCHHSI aTOMOB U MOJIEKYJI, TCOPUH XUMHUYECKOU CBSA3H B COEIMHE-
HUSX Pa3HBIX TUIIOB; CTPOCHUE BEIIECTBA B KOHJICHCHPOBAHHOM COCTOSHUMY;
- OCHOBBI XUMHUYECKOM TePMOIUHAMUKY;
- METOJIbI ONUCAHMSI XUMHUYECKHX PAaBHOBECUH B PacTBOpaxX AJICKTPOJIUTOB, THJI-
poJu3a colieii; OCHOBBI XMMHUYECKON KUHETHKU;
- XUMUYECKUE CBOMCTBA 3JIEMEHTOB PA3JIUYHBIX TPYII MEPHOINICSCKONH CUCTEMBI
U X COCJIMHEHUM;
- OKHCJIUTEILHO-BOCCTAHOBUTEIHHBIC PEAKIIHH;
- CTPOEHHUE U CBOMCTBA KOMIUIEKCHBIX COCIMHEHUH.
Yuemy:

«Heopranuueckas u aHa-
- OTIPEAETATH MO CIPABOYHBIM JAHHBIM SHEPTeTUYECKUE XaPAKTEPUCTUKHU U T'€0-

JTUTHYECKAS XUMUS )
METPHUIO MOJIEKYT,
- ONpENENsTh MO CIPABOYHBIM JIAHHBIM TEPMOJUHAMHYECKHE XapaKTePUCTHKU
XUMHUYECKHX pe- aKIUH, BeTMIUHBI pH 1 XapaKTepUCTUKU TUCCOIHAIIAN YICKTPO-

Xumust

JIMTOB;IPOM3BOJIUTH PACUETHl KOHLEHTPALMH PACTBOPOB PA3IMUYHBIX COEIUHE-
HUM;

- BBIOMpATh TEXHUYECKUE CPEJCTBA M TEXHOJOIMU C YUETOM SKOJOTMUYECKUX I10-
CJICZICTBUN WX TIPUMEHEHUSI.

Braodemy:

- IpaBWJIaMU Oe30macHOM paboThl B XUMUYECKOH JabopaTropuu;

- HaBBIKAMU PabOThI C XUMHUUECKUMH PEaKTUBAMHU U MOCYA0MH;

- OCHOBHBIMH METOJIMKaMH TUIAHHPOBAHUS M TOCTAHOBKH YKCIIEPUMEHTA.

((OpTaHI/I‘{eCKaSI XUMMU»

3namy:

- TIPUHIUIBI KJIacCU(UKAINN, HOMEHKJIATYPy, CTPOSHHUE U CBOWCTBA OCHOBHBIX
KJIACCOB OPTaHUYECKHX COCTUHEHUI; KiIaccu(PUKAIINI0 OPraHUYECKUX PEaKIUi;

- OCHOBHBIE METObI CHHTE3a OPTaHUYECKUX COCAUHEHHUM.

Ymems: ncnonb3oBaTh 6a30BbIC 3HAHUS CBOWCTB OPraHMYECKHUX BEIIECTB B J1a00-
paTOPHOM ¥ MPOU3BOJICTBEHHOM MPAKTHUKE.
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Kon n HaumenoBa-
HUE
KOMIIETEHI[HU

JucuuniHbl

Paznennl

PesynbraTel 00yueHus (BiajeHus, YMEHUS ¥ 3HAHUS), COOTHECEHHBIE C KOMIIE-
TEHLUAMHU

Brnademy.

- METOJIaMH{ OILICHKH CBOWCTB ITUIIIEBOTO CBHIPBS, MPOJAYKTOB IMMUTAHUS HA OCHOBE
MCIIOJIb30BaHUs (DYHIaMEHTAIBHBIX 3HAHUN B 00JIACTH OPTraHUYEeCKON XUMUU;

- IpaBUJIaMH O€30MaCHON pabOThl B XUMHUYECKOM J1a00paToOpuu.

«AHanuTHYeCcKas, puznye-
CKasi ¥ KOJUTOMTHASI XH-
MHUSI»

Suame.

- 3aKOH JIeHCTBHS Macc,

- 3aKOH PKBHUBAJICHTOB,

- opmymnsl ansa pacueta pH pa3nuyHbBIX pacTBOPOB,

- CIIOCOOBI BRIPAKEHHS KOHIIEHTpAIM paCTBOPOB U MX B3aWMHBIE TIEPEPACUETHI;
- OCHOBHBIE XMMHUYECKHE U (PU3UKO-XUMHUUYECKHE METOJIbI aHAJIM3a BEIIECTB, UX
CYIIHOCTh, TEOPETUYECKHNE OCHOBBI U OOJACTH NMPUMEHEHHS; METPOJIOTHYECKUE
XapaKTePUCTUKU METO0OB aHAJI13a.

Ymems.: IpUMEHATh METOJIBI 3KCIEPUMEHTAIBHOIO MCCIECIOBAHUS B MPAKTHYE-
CKOM M Hay4HO — UCCIIEI0BATEIILCKON IEATEIIbHOCTH.

Bradems: xmoueBbIMU TEOPETUYECKUMH U TPUKIIATHBIMU BOTIPOCAMHU aHATUTH-
YeCKOU XUMHH.

«buoxumusa»

Suame.

- YPOBHHU OpTaHHU3aIUH U CBOICTBA KUBBIX CUCTEM;

- IPUHITUITBI OMOIHEPTETHKHY;

- a9poOHBIE U aHAIPOOHBIE OKUCIUTETHLHO-BOCCTAHOBUTEIBHBIE MTPOLIECCHI,

- OMOCHHTE3 BEILECTB B KIIETKAaX B 00beEME, HEOOXOIMMOM IS IOHUMAaHUS OCHOB-
HBIX 3aKOHOMEPHOCTEH OMOTEXHOJIOTHYECKHUX, (PU3UKO-XUMHUECKHX U OMOXUMHU-
YECKHX TPOIIECCOB C ICJIBI0 OCBOSHUS MHIIEBHIX TEXHOJIOTHH.

Yuems:

- MCTIOJTb30BaTh 0a30BbIC 3HAHUS B 0071aCTH OMOXUMUU JIJISl YIIPABIICHUS ITPEPH-
ATASAMHU C YI€TOM BO3MOXKHBIX M3MEHEHHH (PM3UKO-XUMUYECKUX CBOMCTB MHIIE-
BOTO CHIPbS;

- IPUMEHSATH CBOWCTBA OMOJOTHYECKUX CHUCTEM MPHU PElIeHUU MpodhecCuoHalb-
HBIX 3a1a4.

Brademy.:
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Kon n HaumenoBa-
HUE
KOMIIETEHI[HU

JucuuniHbl

Paznennl

PesynbraTel 00yueHus (BiajeHus, YMEHUS ¥ 3HAHUS), COOTHECEHHBIE C KOMIIE-
TEHLUAMHU

- METO/IaMH OLIEHKH CBOWCTB IMHILEBOTO CHIPbsS, MPOAYKIIMU MUTAHUSA HA OCHOBE
MCIIOJIb30BaHUs (PYHAAMEHTANIBHBIX 3HaHUHN B 00JIaCTH OMOXUMUM;

- HaBBIKAMHU MPOBEACHUS SKCIIEPUMEHTAIBHBIX MCCIIEI0OBAHUN; TIpaBUiIaMu 0e3-
OMAaCHOM paboThl B XUMUUECKOH J1abopaTopuu.

«XuMus OUOJIOTUYECKHU

AKTHUBHBIX BCIIICCTB»

3namy: CTPYKTYpY U NMPOCTPAHCTBEHHYIO OPTaHU3ALUIO OCNIKOB, HYKJICHHOBBIX
KUCJIOT, YIJIEBOJIOB, JIUIINJI0B, HU3KOMOJIEKYJIIPHBIX OMOPEryIsTOPOB U aHTUOHO-
TUKOB;

Ymemvu: ucnonp30BaTh 3HaHUS CBOMCTB OpPraHUYECKHUX BEILECTB B Ja0OpaTOPHOI
Y IPOU3BO/ICTBEHHOM MPaKTUKE, OCYILIECTBUTh OYUCTKY U UJIEHTU(UKALIMIO Opra-
HUYECKOT0 COEIMHEHUS; ONPEACIUTh BaXHEHIINE (PU3MUECKUEe XapaKTepPUCTUKH
OpPraHUYECKOI0 COCUHEHMS;

Brademw: npuemamu onpenieneHus CTpYKTypbl OMOJIOIMYECKH aKTUBHBIX COEU-
HEHUIl Ha OCHOBE UX (PU3UKO-XMMUYECKUX XapaKTEPUCTHK; IpaBUiIaMu Oe3ormac-
HOW pabOThl B XUMUYECKOM J1a00paTOpHH.

OIIK-1: CnocobeH
u3y4arh, aHaJIU3U-
poBaTh, HCIOJIB30-
BaTh ouoJjoruye-
CKHE OOBEKThI U
MPOIIECCHI, OCHOBBI-
BasCh Ha 3aKOHAX U
3aKOHOMEPHOCTSIX

MaTEMATHYECKUX,

bU3UYECKUX, XUMHU-

duznuka

3Hamyb: OCHOBHBIE 3aKOHBI U MOJICJIM MEXAHUKHU, KOJIEOAHUHN U BOJIH, DJIEKTpUYE-
CTBa M MarHeTu3Ma, KBAaHTOBOW (PU3UHU, CTATUCTUUECKON (U3UKU U TEPMOJMHA-
MHKH;

Ymems: IpUMEHSITh METOABI PEIICHUS 33]1a4 aHAJU3a U pacuéTa XapaKTepUCTHK
KOJIeOaHU! B MEXAaHUYECKUX, DJICKTPOMATHUTHBIX U KOMOMHUPOBAHHBIX CHCTE-
Max, aHaJli3a U pacy€ra 3JIEKTPUUECKUX U MAarHUTHBIX MOJIEH, aHaIM3a KBaHTO-
BBIX CHCTEM, UCTIOJIH30BaTh OCHOBHBIC MPUEMBI 00Pa0OTKU IKCIIEPUMEHTATBHBIX
JIAHHBIX

Brademv: HaBbIKaMW TPUMEHEHHUSI OCHOBHBIX METOMOB (DU3MKO-MaTeMaTHue-
CKOI'0 aHaJiu3a JiJIsl PEeIICHUs] €CTECTBEHHOHAYYHBIX 3a/1a4.
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Kon n HaumenoBa-
HUE
KOMIIETEHI[HU

JucuuniHbl

Paznennl

PesynbraTel 00yueHus (BiajeHus, YMEHUS ¥ 3HAHUS), COOTHECEHHBIE C KOMIIE-
TEHLUAMHU

4eCKUX U OHOJIOTH-
YECKUX HayK W HUX
B3aUMOCBSI3X;

OIIK-7: Cnocoben
MPOBOAMTH JKCIIE-
PUMEHTAIBHBIC HC-
CJIETIOBaHUS U HUC-
MIBITAHUS TI0 33]1aH-
HOM METOJIHNKE,
HAOJIOZICHUS U U3-
MepeHus, oopada-
THIBaTh U UHTEPIIPE-
TUPOBATH IKCIIEPHU-
MEHTATbHBIC JTaH-
HBIE, TPUMEHSIS Ma-
TeMaruueckue, Gu-
3uueckue, GU3NKo-
XUMHUYCCKHE, XHMH-
YeCcKHe, OMoIoTnye-
CKHE, MUKPOOHOJIO-
TUYECKHE METOIBI.

OO0mas 6uomnorus u
MHUKPOOHONIOTUS

«O011ast OUOJIOTUsa»

3namb: OCHOBHBIC KOHIICTIIIMHA U METOJIbI OMOJIOTUH, pa3HOOOpa3ue U YPOBHU Op-
raHU3alUKA OMOJIOTHYECKUX CHCTEM, PUHIIUIIBI KJIaCCU(UKAIINHN, 3aKOHBI
HACJIEJACTBEHHOCTH U U3MEHYMBOCTH, 3aKOHOMEPHOCTH OHMOJIOTMYECKOM 3BOJIIO-
1y,

Ymems:

MIPUMEHSATh TEOPETHYCCKUE 3HAHUS B 001aCTH OMOJIOTHHU B PO ECCHOHATBHBIX
WCCJICIOBAHMSIX KHUBBIX CHCTEM, OTOMPATh 00pa3Ilbl MUKPOOPTAaHU3MOB, KIIETOK
pacTeHUii U )KUBOTHBIX, BAPYCOB U3 MPUPOTHON CPEJIBL.

Brnaoemy.

0a30BBIMH TIPEJICTABICHUSIMH O 3aKOHOMEPHOCTSX Pa3BUTHS IIPUPOJIBI M IOCTH-
JKEHUSX OMOJIOTHH, TpaBuiIa paboThI C KyJIbTypaMH MUKPOOPTaHU3MOB, KIICT-
KaMU PacTeHUH U )KUBOTHBIX, BUPYCAMHU, HAaBBIKAMU

MOJATOTOBKH OMOJIOTUYECKUX OOBEKTOB M MAaTEPHAIIOB JIJISl OMOTEXHOJIOTHYEC-
CKOTro Impo1ecca

«MuKpoOHoIoTUs»

3nams:

- MOp(OJIOTHIO, pa3MHOXKEHHE U KJIaCCU(PUKALIMI0O MUKPOOPTaHU3MOB, UX 3HaYe-
HUE B IPOU3BOCTBE OMOTEXHOJOTHYECKON MPOAYKIIMH JUISl TULIEBOU MTPOMBIILI-
JIEHHOCTH;

- OCHOBHbIE OMOXHMHUYECKHE CBOMCTBA MUKPOOPTaHNU3MOB, BBI3BIBAIOIINX MOPUY
CBIPbs1, MOy(haOpUKaTOB U TOTOBOM MPOAYKIIMH, BO30YAUTENNEN MHUILEBBIX
OTpaBJICHUM U TOKCUKOMH(PEKLNH, TEpEAAIOIINXCS Yepe3 MPOAYKThI TUTAHUS;

- OCHOBHBIE CAaHUTAPHO-MUKPOOHOJIOTHYECKHE TPEOOBAHUSL, TIPEAbABISEMbIE K
CBIPBIO, TTONy(pabprKaTaM 1 TOTOBOM MPOTYKIUH.

Yuems:

- IPOBOJUTH JIAOOpPATOPHBIE UCCIEA0BAHUS ChIPbA, T0Ny()aOpHUKaTOB U TOTOBOM
MPOAYKIMH B IIPOIECCE TPOU3BOJICTBA OMOTEXHOIOTHUECKON MPOAYKIIUH JUIs
MUIIEBON MPOMBIIIJIEHHOCTH B COOTBETCTBHH C PETJIAMEHTAMU;

- BBIJIENIATh U MJICHTU(DUIIUPOBATH Pa3InYHbIE IPYIIbI OaKTepUi 1 MUKPOCKOIIH-
YECKUX rprO0B;
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Kon n HaumenoBa-
HUE
KOMIIETEHI[HU

JucuuniHbl

Paznennl

PesynbraTel 00yueHus (BiajeHus, YMEHUS ¥ 3HAHUS), COOTHECEHHBIE C KOMIIE-
TEHLUAMHU

- IaTh CAHUTAPHO-MUKPOOHOJIIOTUYECKYIO OIIEHKY 0€30MaCHOCTH MPOAYKIINH U
00BEKTOB BHEIIHEH CPEJIbI.

Brnademy.

- crienM(PUYSCKUMU TIPaBUIaMHU TEXHUKH 0€30IMaCHOCTH pabOThI ¢ MUKPOOpra-
HU3MaMHU;

- HaBBIKAMU Pa0OTHI C )KUBBIMU KYJIbTYypaMU MUKPOOOB, MUKPOCKOITUYECKUMHU
nperapaTamu, ¢ TUTATeILHBIMH CPEIaMu, JIA00PATOPHBIM MUKPOOHOJIOTHYEC-
CKUM 000pYZIOBaHHEM;

- METOJIaMH BBIICIICHUS YUCTOU KYJIBTYPHI M HICHTU(UKAIINA MUKPOOPTaHU3-
MOB;

- METOJIMKAMH MHKPOOHOJIOTHYECKOT0 aHAIM3a Ka4eCTBA MUIICBBIX MPOJIYKTOB U
00BEKTOB OKPYIKAIOIICH CPEJIbI.

OIIK-4: Cnocoben
POCKTHPOBATh OT-
JICTbHBIE DJIEMEHTHI
TEXHUYECKUX U TEX-
HOJIOTHYECKUX  CH-
CTEM, TEXHUYECKUX
00BEKTOB, TEXHOJIO-
THYECKUX  TMPOIEC-
COB OHMOTEXHOJIOTH-
YEeCKOro IPOM3BO/I-
CTBa Ha OCHOBE TPH-
MeHEHHUsT 0a30BbIX
WH)KCHEPHBIX U TEX-
HOJIOTHYECKUX 3Ha-
HUM

WHxeHepHas KOM-
IIBIOTEPHAs I'pa-
buka

3namey:

- IPUHLUIBI TPapUUECKOro ¥ TeOMETPUIECKOT0 MOAETHUPOBAHNS HHKEHEPHBIX
3aJa4, a TaKXXe MPOEKTUPOBAHUS, U3TOTOBJIEHUS U SKCILTyaTalluu JAeTajei, Ma-
IIMH U MEXaHU3MOB;

- 001IeTEOPETUYECKHE TTOJIOKEHUS U CIIOCOObI, HEOOXOIUMBIE [T IOCTPOESHUS
M300pa’keHNI MPOCTPAHCTBEHHBIX (POPM Ha MIIOCKOCTH;

- METO/Ibl FEOMETPUUYECKUX TOCTPOCHUH, a TAK)KE MPUEMBI PELICHUS TO3UIIHOH-
HBIX U METPUYECKHX 3a]ay;

- obuue Tpedosanus cranaaptToB ECKJI u qpyrux HOpMaTUBHBIX TOKYMEHTOB K
BBINOJIHEHUIO U OOPMIICHUIO KOHCTPYKTOPCKUX TOKYMEHTOB;

- COBPEMEHHBIE CTIOCOOBI aBTOMATH3auu Tpaduieckux padboT, BO3MOKHOCTH
aBTOMATHU3MPOBAHHOTO CO3JAHMSI TEOMETPUUECKUX MOJIENEN TPOCTPAHCTBEHHBIX
00BEKTOB U BBIMOJIHEHUS YEPTEKEH.

Yuemy:

- CTPOUTH U300pakKeHUsI TPOCTPAHCTBEHHBIX (POPM Ha IIIOCKOCTH, T.€. COCTAB-
JIATh YEPTEK;

- MBICJIEHHO BOCTIPOU3BOJIUTH MPOCTPAHCTBEHHYIO (hOpMY N300paKEHHOTO HA
4epTexKe MPEIMETA;
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Kon n HaumenoBa-
HUE
KOMIIETEHI[HU

JucuuniHbl

Paznennl

PesynbraTel 00yueHus (BiajeHus, YMEHUS ¥ 3HAHUS), COOTHECEHHBIE C KOMIIE-
TEHLUAMHU

- BBIMTOJIHATH QHAJM3 M CHHTE3 IPOCTPAHCTBEHHBIX OTHOIIEHUI Ha OCHOBE Ipa-
(ruecKkux Moeseii MPOCTPAHCTBA;

- COCTaBJIATH AITOPUTMBI U PeHIaTh TpapUUeCKUMHI METOJaMH 33]]a4i O B3auM-
HOM pacIioJIOKEHUH U H3MEPEHUH T€OMETPUIECKUX (OPM B IIPOCTPAHCTBE;

- IOJIb30BAThCS CTAHJAPTAMH U CIIPABOYHOH JINTEPATYpPOil, a TAK)KE CpeACTBAMHU
KOMITBIOTEPHOI IpauKH.

Braodemy:

- HaBBIKAMH COCTABJICHUS U YTCHHMS YEPTEKEH, a TakKe N3y4eHUs] HOPMAaTUBHBIX
MCTOYHUKOB M UCIIOJIH30BAHMUS CIIPABOYHOM JINTEPATYPHI;

- HaBBIKaMH UCTIONb30BaHMst DBM B rpaduueckux nmoctpoeHusix, co3nanus 2D u
3D- mozeneii B paMKax rpaduIecKux CHCTEM.
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2 TPYITOEMKOCTbh OCBOEHUS, CTPYKTYPA U COAEPXKAHUE MOJIYJIA,
®OPMBI ATTECTALIUUA 11O HEMY

EcTtecTBeHHOHAyUYHBIN U UHKEHEPHBIN MOJYJIb OTHOCUTCS K 070Ky | 00s3aTenbHON YacTH 1
BKITIOYAET B C€0s MSATh OCHOBHBIX JIUCIUTIIHH.

OO6mmast TpyA0eMKOCTh MOAYIs cocTaBisieT S0 3aueTHBIX enuHuIbI (3.¢.), T.. 1800 akagemu-
yeckux gacoB (1350 acTp. yaca) KOHTaKTHOM U CAMOCTOSITEIBLHON Y4eOHOH pabOTHI CTyIeHTa; pado-
TOH, CBSA3aHHOM C TEKYIEH U MPOMEKYTOUHOU (3aKITIOYUTEIHHON) aTTeCTalued Mo AUCHMUILIMHAM
MOTYJIS.

Pacrnipenienenuie Tpy10eMKOCTH OCBOEHUSI MOAYJS MO CeMecTpaM, BUJaM yueOHOU paboThI
CTYJEHTa, a TaKXke POPMBbI KOHTPOJIS PUBEICHBI HUXKE.

Tabnuma 2 - O6beM (TpyI0EMKOCTh OCBOCHHSI) B OUHOU hopme oOyueHus U CTPYKTypa Mo-

TyIist
§
= KonTakTHas padora g
3 - S =
a | E S & 3
5 = = S o
Haumenopanme | £ g |3e = CPC | £ %
S| £ 2 | Jlex | JIaG | TIp | PD | KA 2
= < =
& 2 m
=
=
BBICIHaﬂ MatrcMa- KOHTp
. 12| .22 | 120|360 | 64 | - | 64 | 12| 31 | 1474 | 695
(2)
Xumus KOHTP
1217 5
34| - 25 | 900 | 160 | 240 | - | 40 | 5555 | 350,2 | 104,25
5 13(2)
" 1.,90)
sy 1 K";gp 4 | 144 | 32 | 32| - | 6 | 0457355
Obmas Ouonorna | 3 | 5 | g | 283 | 64 | 96 | - | 16 | 14 | 7585 | 34,75
Hu MI/IKpO6I/IOHOFI/IH
NHxeHepHas KOM- PIP
mpIOTepHas  rpa- | 3 3’ 3 108 32 - 32 6 1,15 | 36,85
¢buka
T T ST 50 | 1800 | 352 | 368 | 96 | 80 115’6 68;”8 208.5

Obo3nauenusa: 3 — sxzamen; 3 —3auem, /[3 — ougpghepenyuposannvii 3auem (3auem c oyenxoui); KP (KII) —
Kypcogast paboma (Kypcosoti npoekm), KOoHmp. — kKoumpoavhas paboma, PI'P — pacuemmno-epagpuueckas pa-
boma; Jlex — nexyuonnvie sausmus, Jlab -_nabopamopnvie 3ausmus, I[lp — npaxmuvecxue 3anamus, PO —
KoHmaxkmuas paboma ¢ npenodasamenem ¢ JUOC; KA — konmaxmuas paboma, KOHAOWAsE KOHCYIbMA-
yuu, uno.3anuamus, npaxmuku u ammecmayuu, CPC — camocmosmenvras paboma cmyoeHmos
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[Tpu pa3paboTke 00pa3oBaTeIbHON TEXHOJIOTHH OPraHU3alUK Y4eOHOTO MPOoIecca OCHOBHOM
YIIOp c/ieNlaH Ha COCIMHEHHE aKTUBHOW U MHTEPAKTUBHON (opMm oOydenus. HTepakTiBHAs opma
MO3BOJIIET CTYJICHTaM TIPOSIBUTH CAMOCTOSITEIIBHOCTh B OCBOCHHUU TEOPETHUYECKOr0 MaTepuaia u

OBJIA/ICHUU MPAKTHYECKUMH HAaBBIKAMU, OPMHUPYET HHTEPEC U MO3UTHBHYIO MOTHBAIIHIO K yueoe.

3 YYEBHAS JIMTEPATYPA U YYEBHO-METOAUYECKOE OBECIIEYEHUE
CAMOCTOSTEJBHOMN PABOTHI CTYJEHTA

Y4ebHO-MeToInUecKoe obecrneueHrne MoIysist MpuBeAeHO B Tabiumnax 3 u 4.
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Tabmuua 3 — [lepeyeHb OCHOBHOM | JJOTIOTHUTEIBHOM TUTEPATYPHI

HaumenoBanue | HaumeHnoBanme
OcHoBHas JuTepaTypa JdonmosiHuTEIbHAS JIUTEPATYPA
AUCHUTLINH pa3ziesioB
Beicias  mare- 1. lunmauyes, B. C. Beicias marematuka : | 1. 'mypman, B. E. Teopus BeposiTHOCTEN M MaTemaTHyecKas
MaTHKa yaeOHoe mocooue st By3oB / B. C. Illunaves. | craructuka : yueo0.
— 8-e m311., mepepad. u qom. — Mocksa : M3na- | mocobue / B. E. 'mypmas. - 12-e uzn. - Mocksa : FOpaiir, 2014.
tenabcTBO FOpaiit, 2024, — 447 c. — (Beicmiee | - 478, [1] c. —ISBN 978-5-9916-3461-8 (B mep.). - Tekcr : Hemno-
obpazoBanue). — ISBN 978-5-534-12319-7. — | cpencTBEHHBIH.
Texct : oanektponusii // OOpasoBarenpHas | 2. ['mypman, B. E. PykoBoacTBO K perieHuro 3a1ad 1no Teopuu
wiargpopma  FOpaiit  [caiit]. —  URL: | BeposTHOCTEH N MaTeMaTHYeCcKOl CTaTUCTHKE : y4eO. mocooue /
https://urait.ru/bcode/535509 (nata obpamenus: | B. E. 'mypman. - 11-e u3z., nepepab. u
31.05.2024) nom. - Mocksa : FOpaiit, 2014. - 404 c. — ISBN 978-5-9916-
3625-4.
3. Bricmias MaTemMaTuka B ypaKHEHHUSIX U 3a/1a4ax : y4el. mo-
cobue / I1. E. anko [u gp.]. - 7-e u3a., ucnp. - Mocksa : ACT :
Mup u O6pazoBanue ; Munck : Xapsect, 2014. - 815 c. — ISBN
978-5-17-083948-3 (ACT) (B mep.). — ISBN 978-5-94666-735-7
(Mup u O6pazoBanue). — ISBN 978-985-18-3012-7 (Xapsecr).
4. T'ycak, A. A. OCHOBBI BBICIIIEHI MaTEMaTHKH : [OCOOUE AJIs
CTYJIEHTOB BY30B : yueOHoe nocodue : [16+]/ A. A. I'ycak, E. A.
bpuunkoBa. — Munck : TerpaCucremc, 2012. — 205 c. : uin. —
Pexum JIOCTyTIA: o TOJIITUCKE. —
URL:https://biblioclub.ru/index.php?page=book&id=111939
(mata obpamenus: 31.05.2024). — bubnuorp.: c. 198. — ISBN
978-985-536-274-7. — TeKCT : 3JCKTPOHHBIH.
Xumus «Heopranuueckast | 1. HoBukona, I'. B. O6mas u nHeoprannueckas | 1. Heopranuka : yueOHoe nocodue : [16+] / B. b. HanGanass,
XUMUSD XUMHUS : XUMUS DJIEMEHTOB : yueOHoe nocodue : | D. A. buksimes, U. B. JIucuesckas, E. A. Pemernukona ; FOx-

B 3 yactsax : [16+] / I'. B. HoBukosa, A. C. Ka-
3aueHKo ; Cubupckuii heaepanbHbI YHUBEPCH-
teT. — KpacHosipck : Cubupckuit dhenepanbHbiit
yauBepcuret (CDY), 2022. — Yacts 1. — 108 c.
: ni. — Pexum pgoctyma: mo MOAMHMCKE. —
URL.: https://biblioclub.ru/index.php?page=boo
k&id=705535 (mara oopamenws: 09.06.2024). —

HBIH (enepanbHbIl yHUBepcuTeT. — PocToB-Ha-Jlony ; Taranpor
: KOxwubiit denepanbublii yHuBepcurer, 2022. — 238 c. : wun.,
TalJI. —  Pexum  nocryna: 1o MOJIITUCKE. -
URL.: https://biblioclub.ru/index.php?page=book&id=700232 (

nata oopamenus: 09.06.2024). — bubmmorp. B kH. — ISBN 978-
5-9275-4303-8. — TekcT : IIEKTPOHHBIN.



https://biblioclub.ru/index.php?page=book&id=705535
https://biblioclub.ru/index.php?page=book&id=705535
https://biblioclub.ru/index.php?page=book&id=700232

PABOYAS ITPOIT'PAMMA ECTECTBEHHOHAYYHOI'O 1 MTH)KEHEPHOI'O MOJYJIA

OCHOBHOW [MPO®ECCUOHAJIBHOV OBPA3OBATEJILHOW [IPOIPAMMbBI BAKAJIABPUATA 14
HaumenoBanue | HaumenoBanme
OcHoBHasi IMTEepaTypa JlonoiHUTeIbLHAS JTUTEpaTypa
AUCHUILINH pas3iesos

bubmuorp.: c. 104. — ISBN 978-5-7638-4632-4 | 2. Jlanunos, B. H. COopHUK 3a/1a4 M0 XUMHH : ydeOHOE TTOcoOre
(a. 1). — ISBN 978-5-7638-4631-7. — Tekcr : | : [16+] / B. H. lanunos, E. A. Motuna ; Hayd. pen. C. U.
3JICKTPOHHBIN. Hudramue ; BopoHexckuii rocyaapCTBEHHBIM YHHUBEPCHTET
2. EmenbsanoBa, E. O. O0mias XuMus : MpakTH- | HHKEHEPHBIX TEXHOJIOTHHA. — 2-€ U3/., UCTIP. U JI01. — BopoHex
kyM : [16+] / E. O. EmenbsnoBa ; Jlunernkuii | : BopoHeXCcKuii rocy1apCTBEHHBIN YHUBEPCUTET WHIKEHEPHBIX
rOCYJapCTBEHHBIN NeIarornyeckuii yHUBepcH- | TexHonorui, 2021. — 149 c. : un., Tabm., cxem. — Pexxum nocryna:
teT uM. I1. I1. CemenoBa-Tsan-11lanckoro. — JIu- | mo MOITHCKE.
nenk : Jlunenkuii rocyaapcrsennsiii neparoru- | URL: https://biblioclub.ru/index.php?page=book&id=688135 (
yeckuil yauepcuteT uM. [LI1. CemenoBa-Tsn- | nata obpamenus: 09.06.2024). — bubnuorp.: c. 145 — ISBN 978-
Hlanckoro, 2019. — 69 c. : mwn. — Pexxum no- | 5-00032-525-4. — TeKcT : 31eKTPOHHBIN.
cTyma: 1o MOJIITUCKE.
URL: https://biblioclub.ru/index.php?page= boo
k&id=577072 (nara oopamenwus: 09.06.2024). —
bubnuorp.: c. 66. — TekcT : 2IEeKTPOHHBI.

Xumus «Oprannueckas Oprannueckas xumus / A. I1. Heuaes, B. M. bo- | 1. I'pann6epr, U. U. Opranuueckas xumus / U. U. I'pann6epr,

XUMUSD nmoroB, E. B. Komapora, Il. H. CaBeun. — | H. JI. Ham. — 12-¢ u3sn., crep. — Cankr-IlerepOypr : Jlans,

Cankr-IlerepOypr : Jlans, 2024. — 700 c.

2023. — 608 c.

2. Kyznemnos, [I. I'. Opraanueckast Xxumus : yaeOHOe mocodne
quia By3oB / J1. T'. Ky3nenoB. — 2-e uzn., crep. — Cankr-Ilerep-
oypr : Jlanb, 2024. — 556 ¢

3. HomeHnknarypa opraHu4eckux COEJUHEHHUH: yuyeOHoe Moco-
ome / A.A.BmmskoB, B.C.Momxkun, /[I.JI. O0biaeHHOB,
A. B. IlectoB ; mox o6m. pen. 1. CocHOBCKUX ; Ypanbckuil de-
JiepanbHblid YHHBEpcUTET UM. nepBoro IIpesunenta Poccun b.
H. Enbiuna. — EkarepunOypr : MI3gatenscTBo YpanbeKoro yHH-
Bepcutera, 2019. — 239 c.

4. Knomnos, M. U. Opranudeckast XuMus : y4eOHHK ISl BY30B /
M. 1. Knonos, O. B. [lepmmna. — Cankr-IletepOypr : Jlans,
2021. — 148 c.

5. Ipecc, U. A. OCHOBBI OpraHUYECKOW XUMHUU JIJII CAMOCTOSI-
tenpHOTO M3yuenus / U. A. Ilpecc. — 3-e uzn., crep. — CaHkT-
ITerepOypr : Jlanb, 2023. — 432 ¢.).



https://biblioclub.ru/index.php?page=book&id=577072
https://biblioclub.ru/index.php?page=book&id=577072
https://biblioclub.ru/index.php?page=book&id=688135
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HaumenoBanue | HaumenoBanme
OcHoBHasi InTEparypa JlonoJiHUTe/IbHAA JTUTEPATypa
AUCHMILINH pas3iesos
Xumust «Anammtnueckas, | 1. ®usuko-xumudeckue Meroanl aHanuza (uc- | 1. Myxunosa, 3. I1I. AnanmuTrueckas XuMusi 1 PU3UKO-XUMHUYe-

¢buznveckas u Koj-
JIOU/THAST XUMUS

CJIEIOBaHMS) | YIeOHO-METOAMUYECKOE mocodure
: [16+] / coct. E. B. Kopotkas, 1. B. Tumoryk,
H. C.T'ony6esa, A. K. I'openkuna [u np.]. — Ke-
MepoBo : KemepoBckuii rocy1apCTBEHHBIN YHU-
Bepcurer, 2019. — 168 c. : wi., cxem., TabiI. —
Pexxum poctyma: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=
572784 (nara obpamenus: 11.06.2024). — bu6-
muorp. B kH. — ISBN 978-5-8353-2339-5. —
TekcT : 3JIeKTPOHHBIM.

2. KynpsimieBa, H. C. ®usndeckas Xxumusi: yueo-
nuk / H. C. Kynpsimesa, JI. I'. bonnapesa; Cuo.
denep. yH-T. — Mocksa: IOpaiit, 2012. — 341 c.
— ISBN 978- 5-9916-2032-1.

3. benuk, B. B. ®usnueckas u KoJutonaHas Xu-
musi: yueOonuk / B. B. benuk, K. W. Kuenckas.
— 3-e m311., crep. — Mocksa: Akagemus, 2007. —
287 c. — ISBN 978-5-7695-4173-5.

4. «Hurmarymmua H. I'H 60 ®dusmnueckas u
KOJUIOM/IHAsA XUMUs: YueOHoe mocodue. — 2e
mw3n., ucnp. u gom. — CII6.: Wsparens-
ctBo«Jlanby, 2022. — 288 c.: uin. — (YueOHuKH
s By3oB.CrnenuanbHas autepatypa).» (Hur-
MarysuinH, H. I'. ®duznueckas 1 KOJIougHas Xu-
Mus : ydyeOHoe nocobue / H. I'. Hurmarymius.
— 2-e u3n., ucnp. u gon. — Cankr-IletepOypr
: Jlans, 2022. — ISBN 978-5-8114-1983-8. —
Texcr : anexkrpoHHsblii // JlaHb @ 3JEKTPOHHO-
OubIMoTeYHas cucrema. URL:

CKHe MeTO/Ibl aHau3a. JlabopaTopHble 3aHATHSA | yueOHOE TI0CO-
oue ns By30B / 3. 1. MyxunoBa. — Cankrt-IletepOypr : Jlanb,
2024. — 132 c. — ISBN 978-5-507-48303-7. — Tekcr : syek-
TpOHHBIN // JlaHb : 3JIEKTPOHHO-OMOJMOTEYHAsT CUCTEMA. —
URL: https://e.lanbook.com/book/380579 (mata oOparieHus:
11.06.2024). — PexxuM q0CTyIa: /IS aBTOPH3. MOJIb30BaTENCH.
1.®usnueckas u xkoyuongHasi XuMus ( B OOIICCTBEHHOM TTHTA-
HuM) : yueb. nocodue / C. B. 'opOyHnuoBa, 3. A. Mynosiposa, E.
C. Opo6eiiko. - Mocksa : Anbda-M, 2006. - 269 c. - (Cepsuc). -
ISBN 5-98281-093-2(Ansda-M). - ISBN 5-16-002769-
6(MHDOPA-M)

2. ®usnueckas u koyougHas xumus. [Ipaktukym: yueb. moco-
oue / IT. M. Kpyrnsko [u ap.]. — Cankr-IlerepOypr
[u ap.]: Jlans, 2013. — 208 c. — ISBN 978-5-8114-1376-8.

3. IIpakTuKyM 10 KOJUIOMIHOM XUMHH: yued. mocoOue / moJ pen.
B. I Ky-nnuuxuna. — Mocksa: By3oBckuii yue6Huk; [b. m.]:
NH®PA-M, 2012. —288 c. — ISBN 978-5-9558-0217-6 (By3o0B-
ckuii yueOoHuk). — ISBN 978-5-16-004978-6 (MIHDPA-M).

4. Kucenesa, E. B. COopHuK npuMepoB U 3aJa4 1o pU3n4ecKon
xumun: yue0. mocobue / E. B. Kucenesa, I'. C. Kapetrnukos, U.
B. Kyapsmios. — 4-e u3j., nepepad. u gomn. — Mocksa: Beiciiast
mkomna, 1976. — 381 c.

5. 3umon, A. JI. Komnongnas xumus: yaeonuk / A. JI. 3uMoH,
H. @. Jlemen-ko. — Mocksa: Xumus, 1995. — 336 c. — ISBN 5-
7245-0946-6.

6. ®@ponos, 0. I'. Kypc komnoniHON XUMHUH: TTOBEPX. SBJICHUS
U JIUCIIEPC. CUCTEMBI: YU€OHUK s (pU3.-TeXHOJ. CHell. By30B /
1O. T'. ®ponos. — 2-e u3a., nepepad. u gomn. — Mockpa: Xumusl,
1989. — 462 c.

7. Hurmarymun H. I'. check circle outline ®usmnueckas u xo-
snounmHas xumus: U3narensctBo "Jlans", 2023
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Haumenosanue
JTUCHUTINH

Haumenosanue
pa3aesioB

OcHoBHasi IMTEepaTypa

JlonoiHUTeIbLHAS JTUTEpaTypa

https://e.lanbook.com/book/212168 (m1ara o6pa-
menust: 21.06.2024). — Pexxum poctyna: ans
aBTOpH3. mosib3oBarenein. — C. 2.).

5. «Myxugosa 3. lII. AnanuTuyeckass XuMus U
(bU3MKO-XMMHYECKHE METOAbl aHa-nu3a. Jlabo-
patopHble 3aHATHSA : yuebHoe nmocobue st CI10
/3. 1. Myxunosa. —Canxt-IletepOypr : Jlans,
2024. — 132 c. : un. — Tekcr : HemocpeACTBEH-
Hblil.» (MyxunoBa, 3. 1II. Ananutuyeckas Xu-
MU U QPU3UKO-XUMHUYECKUE METOIBI aHAIH3A.
6. Jlaboparopubie 3aHATHS : yueOHOE mocolOue
s crio / 3. I, MyxunoBa. — Cankt-Ilerep-
oypr : Jlanp, 2024. — ISBN 978-5-507-48304-
4. — Tekcrt : snexkTpoHHslii / Jlap : 37ex-
TpOHHO-OMONMMoTreynas cucrtema. — URL:
https://e.lanbook.com/book/380576 (mara obpa-
mennst: 21.06.2024). — Pexxum poctyma: amns
aBTOpU3. nosib3oBarenein. — C. 2.).

XUMUS

«buoxumus»

1. 'mapanoBuy, B. U. buoxumus : yueGHOe 110-
cobue / B. U. 'mapanosuy, A. B. 'mapanosuu.
— 3-e m3a. — Mumnck : TerpaCuctemc, 2014. —
528 c. — Pexxum noctymna: mo moanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=
572282 (mata oopamenus: 05.12.2020). — ISBN
978-985-536-397-3. — TekcT : 3eKTPOHHBIIA.

2. Komog, B. I1. buoxumus : yue6. / B. I1. Ko-
MoB, B. H. llIgenoBa ; peu. : B. I'. Buntep, C. C.
Muxaiinos, . M. Bacumunen. - 2-e u31., ucmp.
- Mockaa :[Ipoda,2006. - 639 c.— ISBN 5-358-
01012-2.

Ky3spmuuesa, B. H. bBruoxumus nuimeBsIx NpogyKToOB U UX MeTa-
6onu3M : yuebHo-MeToauueckoe nocodue / B. H. Ky3pmuuesa,
H. 1O. Bennosa, H. A. Kamupuna. — Boponex : B'AY, 2015.
— 246 c¢. — ISBN 978-5-7267-0819-5. — Tekcrt : 271€KTpOH-
Hbll // JlaHb : 31meKTpoHHO-OMbOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/181762 (mara oOpareHus:
07.06.2024). — Pexxum toctyma: Ajis aBTOPU3. MOIb30BATEIICH.




PABOYAS TIPOTPAMMA ECTECTBEHHOHAYYHOT'O M MTHXXEHEPHOI'O MOJYJIA
OCHOBHOMU ITPOPECCHUOHAJIBHOU OFPA3OBATEJIbHOU ITPOTPAMMbBI BAKAJIABPUATA 17

HaumenoBanue | HaummeHoBaHme
OcHoBHasi InTEparypa JlonoJiHUTe/IbHAA JTUTEPATypa
JUCIMILINH pa3aesioB
Xumus «Xumug ouonoru- | Kosanenko, JI. B. Buoxumuueckne ocHoBel Xu- | 1. Mcaesa, E. B. XuMusa u TeXHOI0IHsS OMOJIOrHYECKH aKTUBHBIX

YCCKH aKTHUBHBIX
BCIIICCTB)

MUU OMOJIOTUYECKH aKTHUBHBIX BEIIECTB: y4eO-
"oe nocooue / JI. B. KoBanenko. — 6-e u3m.
(311.). — Mockga : JIaboparopus 3Hanuii, 2024.
—232c.

BemiecTB : yueOHoe mocooue / E. B. Hcaesa, U. C. IlouekyToB.
— Kpacnosipck : Cubl'Y um. axkamemuka M. @. PemetHéBa,
2023. — 92 c. Hcaesa, E. B.

2. Dnp0exbsaH, K. C. Xumus OMOIOrHYeCKH aKTUBHBIX BEILIECTB:
yuebHoe mocobue / K. C. Dnpbekbsn, E. B. benuk, T. A. Muna-
uieHko. — Craponoiib : CTI'MY, 2020. — 252 c.

3. XuMust OMOJIOTUYCCKU aKTUBHBIX BEIIECTB: yU4eOHO-METO -
yeckoe nocodue / O. H. Ilonamopesa, T. A. Kapacesa, T. H.
Kosnosa [u np.]. — Tyna: Tyal'V, 2022. — 152 c.Xumus 6uo-
JIOTUYECKH aKTUBHBIX BEIIECTB: J1a0. MPaKTUKYM: yueOHOE MOCo-
oue / E. B. Ucaesa, O. H. Epemenko. — Kpacnosipck : Cubl'yY
nM. akagemuka M. @. Pemernéna, 2022. — 98 c.

duzuka

1. Cagennes, . B. Kypc o0mieit ¢pusukmu :
yuebHoe nocobue : B 3 Tomax / M. B. CaBenbes.
— 19-e m31., crep. — Cankr-IletepOypr : Jlanb,
2019 — Towm 1 : Mexanuka. MonekyinspHas pu-
suka — 2020. — 436 c¢. — ISBN 978-5-8114-
5539-TekcT : anekTpoHHBIH // JlaHb : ayek-
TpOoHHO-OMOMMoTeynass cucrema. — URL:
https://e.lanbook.com/book/142380

2. Cagenbes, . B. Kypc o0mieii ¢pu3uky :
yuebHoe nocobue : B 3 Tomax / M. B. CaBenbes.
— 15-e u3n., crep. — Cankr-IletepOypr : Jlanp,
[6.1.]. — TomM 2 : DIeKTpUUYECTBO U MarHETHU3M.
Bomabl. Ontuka — 2019. — 500 ¢. — ISBN
978-5-8114-3989-8 - Tekct : AMEKTPOHHBIN //
Jlanb : 3IE€KTPOHHO-OMOIMOTEUHAs! CUCTEMA. —
URL.: https://e.lanbook.com/book/113945
3.Cagenbes, U. B. Kypc obmeit ¢pusnkw : yueo-
Hoe mocobue : B 3 Tomax / U. B. CaBenbeB. —
13-e w3x., crep. — Cankr-IleTepOypr : Jlanp,

1. dermad A.A., SAABopckuit .M. CnpaBounuk 1o ¢pu3uke ais
MH)KEHEPOB U CTY/IEHTOB BY30B. 8-€ u3[., nepepad.u gon., Mup
u ObpazoBanue, 2023

2. Tpopumosa T.M. ®duzuka. Kparkuit xypc. (bakanaBpuar).
YuebHoe nmocodbue. DnekrponHas kaura, KuoPyc, 2021

3. CasenbeB M.B. COopHuK BOMpPOCOB U 3ajay 1o oouei ¢u-
suke, "Jlaup", ISBN 978-5-8114-0638-8, I'og 2016, 7-¢ usn.,
crep., ¢. 292

4. COOpHUK 3a/1a4 0 Kypcy (U3HMKH C PEHICHUsIMU : yuyeOHOe
noco6ue ais By3oB / T. Y. Tpopumosa . — M. : AGpuc, 2012 . —
591 c.

5. Hernagp A.A., SABopckuit .M. Kypc ¢usuku. — M., Akaze-
mus, 2009.

6. Tpodpumosna, T. U. Kypc dpusuxu, Mocksa: Axkagemus, 2007.
7. Kamamnunkos C.I'. Dnektpuuectso. - ®usmatiur, 2008.
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Haumenosanue
JTUCHUTINH

Haumenosanue
pa3aesioB

OcHoBHasi IMTEepaTypa

JlonoiHUTeIbLHAS JTUTEpaTypa

[6.1.]. — Tom 3 : KBanToBas ontuka. ATOMHas
¢usuka. Gusnka TBepaOro Tena. dusnka aToM-
HOTO Siipa ¥ 3JieMeHTapHbIX yactur — 2019, —
320 c. — ISBN 978-5-8114-4598-1- TekcrT :
9NeKTpOHHBIA // JlaHb : 31MeKTpOHHO-OUOIMO-
TE€YHAas cucrema. — URL:
https://e.lanbook.com/book/123463

4. I'pabosckuit P. W. Kypc ¢usuku. "Jlanp";
ISBN: 978-5-507-47391-5; Tom: 2024; 14-
e us 1., crep. C. 608;

5.1BnueB A. J[. dusnka: YueOHOE mocoOue s
BY30B. - "Jlanp" ISBN 978-5-507-48769-1, I'on
2024, 4-¢ u3n., crep., ¢.676

6.3amaunuk no ¢usuke / A. I'. Uepros, A. A.
Bopo6reB / Yuebnoe nocobue. Bocbmoe u3na-
HUE, TepepadoTaHHOE W JOMOJHEHHOE, AJb-
suC, 2021.

OO6mass  Ouoino-
TUS U MUKPOOHO-
JIOTHS

«O01masa 6moio-
U

1. Ky3nenosa, T. A. Obmias 6uonorus : yueo-
Hoe nocobue st cro / T. A. Kysnenosa, U. A.
baxenoBa. — Cankr-IlerepOypr : Jlans, 2020.
— 144 c. — ISBN 978-5-8114-6378-7. —
TexcT : anexkTpoHHbIi // JIaHb : 371€KTPOHHO-
O6ubnuoTeyHas cucrema.

2. Mamkus, B.U. Pecypcel ’KHBOTHOTO MHpa :
yuebHoe nocobue ais By3oB/ B.W. MamikuH.
— Cankr-IlerepOypr : Jlans, 2022. — 376 c.
— ISBN 978-5-8114-9389-0. — TekcT : amek-
TPOHHBIH // JIaHb : 371€KTPOHHO-OMOIMOTEUHAS
cucrema.

3. lommna, E. B. Mopckas 6oranuka / E. B.
HlommHa, I1. P. MakapeBuu. — 3-€ u31., cTep.
— Cankr-IlerepOypr : Jlans, 2023. — 180 c.

1. HoBoxxmiioB, O.A. bruonorus u 5K0i10rust THAPOOUOHTOB :
yueb. mocoOue coepKuT CBeJeHUs, He0OXoauMble It (op-
MUPOBaHHS MPO¢). KOMIETSHIIUH MPH MOATOT. CTYJEHTOB, 00Y-
YAOLIUXCs TI0 HAaMpaBJIeHUIO MoAroT. Oakanaspuara 35.03.09
"IIpoM. pb100IOBCTBO" 110 YKPYIIH. TPYIIIE CHIENUAIBHOCTEHN U
Hanpasienuit noarot. 35.00.00 "Cenn., nec. u pri0. x03-Bo" / O.
A. HoBoxwuios ; @enep. areHTCTBO 1O pbI000OBCTBY, Kau-
HUHIP. TOC. TeXH. YH-T. - Kanmununrpan : KI'TVY, 2020. - 200 c.
- ISBN 978-5-94826-551-3 (Dnekrponnas oubimmorexka HTh
KI'TY)

2. KoposuH, B.B. Beenenue B o6mryro ononoruro. Teopernde-
CKHe BOIIPOCHI U NpobiieMsl : yuebHoe nocobue / B. B. Kopo-
BuH, B. A. Bpeianes, M. I'. PomanoBckuii. — 2-e u31., cTep. —
Cankr-IlerepOypr : Jlans, 2018. — 536 c. — ISBN 978-5-
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Haumenosanue
JTUCHUTINH

Haumenosanue
pa3aesioB

OcHoBHasi IMTEepaTypa

JlonoiHUTeIbLHAS JTUTEpaTypa

— ISBN 978-5-507-46450-0. — TexkcT : 3mek-
TpOHHBIH // JlaHb : 3IEeKTPOHHO-ONOIMOTEeUHAs
cucrema.

4. Vsanos, B. I1. UxTtnonorus. OCHOBHOU KypcC
: yauebnoe nocodue / B. I1. Usanos, B. U. Ero-
posa, T. C. EpmioBa. — 3-¢ u3j., nepepabd. —
Cankr-IlerepOypr : Jlans, 2021. — 360 c. —
ISBN 978-5-8114-2422-1. — Tekcr : dJiek-
TPOHHBIHN // JIaHb : 2JIEKTPOHHO-OMOINOTECYHAS
cucTema.

8114-2398-9. — Tekcrt : 2neKTpOHHBIH // JIaHb : 37EKTPOHHO-
OubimoTeyHas cucrema.

«Mukpoburono-
THSI»

1. yBaesa I". I1. MukpoOuosorus ¢ ocHO-
BaMU OMOTEXHOJIOTHH (TEOPHUS U MPAKTUKA):
yuebHoe nocoodue / I'. I1. IllyBaesa, T. B. Cu-
punoBa, O. C. KopaeeBa. — Boponex :
BI'YUT, 2017. — 315 ¢. — ISBN 978-5-
00032-239-0. — TexcT : anekTpoHHsIi // JlaHb
: QIIEKTPOHHO-OMOIMOTEYHAs CUCTEMA. —
URL: https://e.lanbook.com/book/106792 (nara
obpamenusi: 10.06.2024). — Pexum noctyna:
JUUISL aBTOPHU3. TIOJIH30BATEINECH.

2. Epemuna U. A. IIumeBast MUKpOOHOIOTHSL:
yuebHoe nocobue / U. A. Epemuna, U. B. Jlon-
romto. — Kemeposo : Keml'VY, 2017. — 210 c.
— ISBN 979-5-89289-139-3. — Tekcr : anek-
TpoHHBIH // JlaHb : 3eKTPOHHO-ONOIMOTEeUHAs
cucrema. — URL:
https://e.lanbook.com/book/102691 (nata oOpa-
mienust: 10.06.2024). — Pexum goctyna: s
aBTOPU3. MTOJIb30BATEIICH.

1. Baiicman S1. 1. MukpoOHOJIOTHS 1 OCHOBBI OMOTEXHOJIOTHH:
yaebHoe mocobue / . . Baiicman, T. A. 3aiinesa, JI. B. Pyna-
koBa. — [lepmb: [THUITY, 2008. — 203 c. — ISBN 978-5-
398-00081-8. — TekcT : anekTpoHHBIH // JIaHb : 3IEKTPOHHO-
oubsnmoreynas cucrema. — URL:
https://e.lanbook.com/book/161022 (nata o6paieHus:
10.06.2024). — PesxuM q0CTyIa: /IS aBTOPH3. MOJIb30BaTENEH.
2. JlaBpenuyk JI. C. MukpoOHoaorusi: IpakTUKyM: yueOHOe
noco6ue / JI. C. JlaBpenuyk, A. A. Epmorns. — Exarepun-
oypr : Yp®V, 2019. — 107 c. — ISBN 978-5-7996-2618-1. —
Texct : anexkTpoHHbIH // JlaHb : 31eKTpOHHO-OMOIMOTEeYHas CH-
crema. — URL: https://e.lanbook.com/book/361382 (maTa 00-
pamenus: 10.06.2024). — Pexxum goctyna: 1uis aBTOPH3. MOJIb-
30BaTEINECH.

3. Crpenbuuk H. B. ITumesas mukpo6uonorus / H. B. Ctpens-
guk. — Omck : Omckuii 'AY, 2014, — 128 ¢. — ISBN 978-5-
89764-382-0. — TekKcT : 31eKTpOHHBIHN // JIaHb : 31I€KTPOHHO-
6ubanoreunas cucrema. — URL:
https://e.lanbook.com/book/60690 (nata oOpamieHus:
10.06.2024). — Pesxum nocTyna: AJisl aBTOPH3. OJIb30BaTeNeH.
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HanmvmenoBanue | HamMmeHoBanue
OcHoBHas IuTEpaTypa JlonoTHUTeILHAS JTUTEpPaTypa
JUCIHUILTHH pa3aesioB
NnxenepHas 1.Yexmapes, A.A. Haueprarensnas reometpusi: | 1 Copokun, H.II. Mmxenepnas rpaduka: ydeOHHUK I BY30B/
KOMIIBIOTEPHAs yueOHuk aist By30B/ A.A. YUekmapes. — 2-¢ uzn., | H.IL. Copokun, E.JI. Onpmesckuii, A.H. 3aukuna, E.W. 11IuGa-
rpaduka ucrtp. u gom. — Mockpa: M3narensctBo HOpaiit, | HOBa. - 7-¢ u31., uctp. u gom. — U3mparensctBo Jlanb, 2024. — 432

2024. — 147 c.

2.I'opnon, B.O. Kypc HauepraTenbHON reoMeT-
pun: yue6.mocooue / B.O. I'opnon, M.A. Ce-
MeH1oB-OrueBckuii. — 27-¢ wu3m., crep. -
Mocksa.: Bricmiag mkosna, 2007. — 272 c.
3.JIeBuukuii, B. C. MammHOCTpOUTENIBHOE Yep-
YCHHE W aBTOMATH3AIWs BBITIOJHEHUS dYepTe-
xeil: yueOHuk 11 BTy30B / B. C. JleBuukwuii. —
7-e u3m., ctep. - Mocksa: Beicmias mkosa, 2006.
-435c.

4.ApycramoB, X.A. COOpHHK 3a7a4 110 HaYep-
TaTeNbHON reomeTpuu. C penieHUus MU THUITOBBIX
3amay: ydyeO.mocobue / X.A. ApycraMoB; O]
pen. A.A. UYexmapeBa. — Mocksa: KnoPyc,
2016. — 484 c. (ObC U3znarensctBo «B0OOK.ru»)

c.
2.I'epacumos, A.A. Camoyuutens KOMITAC-3D v19 / A.A. Te-
pacumoB. — Cankr-IletepOypr: «bXB-IletepOypr», 2021. — 624
c.

3.Yexkmapes, A. A. CrnpaBo4HUK [0 MAalIHHOCTPOUTEILHOMY
yepuenuto / A. A. Uekmapes, B. K. Ocumnos. — 5-e u3z., crep. -
Mocksa: Mammnoctpoenue, 2004. — 493 c.

4.HaueprarenbHas reomerpust: yueb. / nox pea. H.H. Kpsuiosa.
— 7-e u3n., nepepad. u non. — Mocksa: Beicinas mkona, 2000. —
224 c.

5.CaBuenko, H.B. mxeHepHast 1 KOMITbIOTepHAas TpadiKa B CH-
creme Kommnac-3D: mpaktukym: ydeOHoe mocobue/ H.B. Ca-
BUeHKO. — M3aarenscTBo Jlann, 2023. — 160 c.

Tabnuua 4 — [lepeyeHb NepuOINUECKUX U3JAHUN, yI€OHO-METOANYECKHX OCOOMI 1 HOPMATUBHOM JIUTEPATypHI

HaumenoBanue | HaummeHoBaHme
Ilepuoanueckue U31aHUA Y4ebHO-MeTOAMYECKHUE TOCOONSI, HOPMATHBHAS JIUTEpaTypa
JUCIMILIMH pa3aesioB
Brictmas marte- 1. Bununkas, XK. 1. MatemaTtuka: yae6HO-MeToaudeckoe nocodue / XK. Y. Bunaur-
MaTuKa kas, T. A. Kyry3osa, H. K. Mosrosas. — Kanunaunrpaa: Usnarenascreo ®I'6OY BO

«KI'TY»,2020r.4. 1. - 110 c.

2. Antunos, 0. H. Teopus BeposiTHOCTEl 1 MaTeMaTH4ecKas CTAaTUCTHKA: y4eOHO-
Meroandeckoe mocooue / FO. H. Antunos, XK. 1. Bununkas, T. A. Kyry3osa. — Ka-
muauHrpan: Msparenscrso ®I'6OY BO «KI'TVY», 2016. — 78 c.

3. Bsuosa, A. B. AnreOpa u reometpus : y4ed.-MeTo/1. TocoOue 1o MpaKT. 3aHATUIM
JUISL CTYJIEHTOB OYHOM (hOpPMBI 0OYUEeHHSI 110 HAMTPABICHUSIM TOJTOT. B OakaiaBpuare
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HaumenoBanue | HaumenoBanme
N — DAIEN0n I[lepuoanueckue U31aHUA Y4ebHO-MeTOAMYECKHUE TOCOONSI, HOPMATHBHAS JIUTEpaTypa
/ A. C. Bsmoa, H. A. Enuceesa, T. B. Epmakosa ; Kanmununrp. roc. TeXH. yH-T. -
Kamununrpan : KI'TY, 2021. - 187, [1] c. - TekcT : HenmocpeCTBEHHBII.
Xumust «Heoprannueckast | 1.Heopranmueckass xummus,
XHMUA )K%IEHIEE_NZ%ZS_,[ 0044 1.Eroposa K. B. Heoprannueckas xumusi: y4e0.-METOIUY. MIOCOOHE TI0 U3YyUEHHUIO
257)’( e-ma(il:rm ) ) TUCIUIUIAHBL JJIs CTY. oOyJarommxcs B OakanaBpuate mo Hamp. moarot. 19.03.03
rusiir;orqchem @ijandex.ru. [IpoaykTsl nuTaHus >kuBoTHOTO npoucxosxaeHus / K. B. Eroposa. — Kanununrpan:
2. OBWas XMMHA,KYpHAI.- Uzn-Bo ®I'BOY BO KKI'TY >, 2022. - 95 c.
2023-1.93 ’ 2. Eroposa K. B., Bopo6ses B. I Heopranudeckas xumusi: yued.-MeToAnY. ocoOue
ISSN (Prin,t):OO 44-460x. - | MO BBITOTHEHHIO 1abopaTopHBIX paboT IJs CTyA., OOydJaromuxcs B OakaiaBpuare
mail:genchemis- ' o Hanp. noArot. 19.03.03 [IpoayKThl NUTAHUS KUBOTHOTO npoucxoxiaeHus. K. B.
try@mail.ru, Eroposa, B. . Bopo0ObeB.—Kanununrpaa: 13a-so ®I'6OY BO «KI'TVY», 2022. —
3. Ycnexu XxuMuu, xKypHail.- Hie.
ISSN(Print):1817-5651
Xumus «Ananutuueckas, | OUUKO-XUMHUYECKHUE Me-

¢du3nueckas u KoJ-
JIOUJTHASI XUMHUSD

TOABI aHaiau3a (MccienoBa-
HUS) @ y4dyeOHO-MeTojuue-
ckoe mmocobwue : [16+]/ cocr.
E. B. Koporkasa, 1. B. Tu-
moiyk, H. C. T'onyOeBa, A.
K. I'openkuna [u ap.]. — Ke-
MEpPOBO Kemeposcknii
rOCYJapCTBEHHBIN YyHUBEp-
curet, 2019. — 168 c. : un.,
cxeM., Tabim. — Pexum pmo-
CTyma: TIO TIOJANHUCKE. —
URL:

https://biblioclub.ru/index.p
hp?page=book&id=572784
(mara oOpareHus:
11.06.2024). — bubauorp. B
kH. — ISBN 978-5-8353-

Myxunosa, 3. l1I. AnanuTnyeckas Xumusi 1 GU3NKO-XUMHUECKUE METOJIbI aHAIIH3A.
JlabGopaTopHsble 3aHsATHs : yueOHOe mocooue st By30B / 3. 1. Myxunosa. — CaHKT-
IletepOypr : Jlanb, 2024. — 132 c. — ISBN 978-5-507-48303-7. — TekcT : anek-
TpoHHBIK // JlaHb : SIEKTPOHHO-OMONMOTEYHasT CHCTEMa. URL:
https://e.lanbook.com/book/380579 (nata obpamenus: 11.06.2024). — Pexum n0-
CTyma: JUis aBTOPH3. ITOJIb30BaTEICH
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Haumenosanue
JTUCHUTINH

Haumenosanue
pa3aesioB

Hepuonnqeclme H3TaAHUA

Y4eOHO-MeTOqHYECKHE TOCO0USI, HOPMATHBHAS JTUTEPATypa

2339-5. — TekcT : DIEKTPOH-
HBIM.

XuMus

«bunoxumusy»

buoxumus: y4e0.-MeToau4. mocoOre Mo BBHIMOTHEHHIO J1a00paTOpHBIX paboOT CTy-
JIeHTaMH 00ydJaroImuMucs B 6akanaBpuate 1o Harp. noarot. 19.03.04. TexHonorus
MPOAYKIIMK U opraHu3amus ooOmiectBeHHoro nutanus, 19.03.01 buorexHomorus
19.03.03 IIpoaykTel muTaHus XUBOTHOTO nporcxoxaenus/ b.KO.Boporuukos, Jlu-
3opkuHa O.A., TonctukoBa JI.B. — Kanununrpan: Mzn-so ®I'BOY BO «KI'TVY»,
2023. - 138 c.

duzuka

1. Kypnan trexnuye-
ckoit puzuku OKTD)

2. Kypnan sxkcnepumeH-
TalbHOM W  TEopeThye-
ckoil puzuku QKOTD)

3. U3Bectus BhICIIUX y4eo-
HBIX 3aBefieHu. Pu3nka

4. VYcnexu (U3NYECKUX

HayK

1.®u3uka.Y4eOHO-METOANUECKOE TOCOOHE MO U3YUECHUIO JUCIUILIUHBI AJIS CTY/ICH-
TOB, OOYJAIOIIMXCS IO HAIIPABIICHUIO MTOJATOTOBKH

19.03.04 TexHonorusst MPOAYKIMH U OpraHU3alMs OOIIECTBEHHOTO MHUTaHUS
https://eios.klgtu.ru/login/index.php

2. lBanoB A.M. ®usuka. Mexanuka. Y4eOHO-MeTOAMYECKOE TTocoOue 1o Jabopa-
TOPHBIM 3aHATHSM JIJIS CTYJICHTOB OakajaBpHara IO BCEM HANpPAaBICHUSM ITOJTO-
toBkH, https://eios.klgtu.ru/login/index.php

3. Xamsimua B.A. ®usuka. MonekynspHas Gu3MKa U TEPMOAMHAMHUKA: YIeOHO-Me-
TOJUYECKOe MocoOue Mo JIabopaTopHbIM paboTaM Ui CTYJEHTOB OakanaBpuara u
crienuaguTeTa B 00J1acTH TeXHUKH U TexHosoruit / B.A. Xansnun. — Kanuauarpam:
HUzn-Bo ®I'BOY BO «KI'TVY», 2021. - 95 c.

4. lymanos, B. A. ®usuka. DeKTpUUYECTBO U MarHETU3M: y4eOHO-METOANUECKOE
1ocoOue Mo BHIMOTHEHHUIO Ta00PAaTOPHBIX PadOT i CTYACHTOB OakanaBpuaTa B 00-
nactu TexHuku u texHosoruii / B. A. [llymanoB. — Kamununrpan: U3a-so ®I'BOY
BO "KI'TY", 2021.- 119 c.

5. Jlemomkuna, O. M. ®usuka. Ontuka u aToMHas pusuka: yueOHO-MeTOJUYECKOe
ocoOue Mo BHIOTHEHUIO TA00OPATOPHBIX PadOT i CTYACHTOB OakanaBpuaTa B 00-
nactu TexHuku u texHosoruit / O. M. Jlemomkuna. — Kanuaunarpan: Uza-Bo
dI'bOY BO "KI'TY", 2024. — 63 c.
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Haumenosanue Haumenosanue
Iepuoguyeckue u3gaHus Y4ebHO-MeTOAMYECKHUE TOCOONSI, HOPMATHBHAS JIUTEpaTypa
JTUCIHHUILINH pa3jaeJioB
Ob6mas  Ouono- | «O6wmas 6uoso- 1. Cynnuk, C.A. Bruonorus ruApoGHOHTOB: y4e0.-METOIMY. TOCOOKE 10 Jabopa-

TUSl © MUKPOOHO-
JOTUs

TUs»

Hayunsiii sxxypnan 13Be-
ctust KI'TY Pybpuka: buo-
JIOTHS1, SKOJIOTHUS ¥ pBIOHOE
xo3sarcTBo. ISSN 1997-
3071.

TOPHBIM paboTaM Jytst cTy. OakanmaBpuara 1o Hamp. moarot. 19.03.01 buorexno-
norus / C. A. Cynuuk. — Kamununarpan: U3a-so ®I'BOY BO «KI'TY», 2024, — 142
c. (B mevarn)

2. Ky3pmun, C.}O. buonorus : yye0.-MeTo1. mocoOue 1Mo BHIMOIHEHUIO J1ad. padoT
JUTSL CTYZICHTOB, OOYJarOIIMXCs B OakagaBpuare 1mo HarmpasieHuto moarot. 05.03.06
Okomnorus u npupoponons3oBanue / C. 0. Ky3pmun ; Kanmuausrp. roc. TexH. yH-T.
- Kanununrpan : KI'TY, 2023. - 62, [1] c. (Onekrponnas 6ubnuorexka HTb KI'TVY).

«Muxkpoburono-
THSI»

Hayunslie xypHansl «Muk-
pobuonorusy», «buorexHo-
JIOTHS»

Kazumupuenko O. B. Mukpoouosnorus: y4e0.-MeToin4. mocoOue 1Mo BHITOTHEHUIO
nabopaTtopHbBIX paboT s cTya. OakanaBpuata mo Hamnp. nmoarot. 19.03.01 buorex-
Housorus (mpoduis nporpammsl «llumesas duotexnonorus») / O. B. Kazumup-
yenko. —Kanuuunrpan: Uza-so ®I'BOY BO «KI'TVY», 2023. — 36 c. (10kajibHOE
anekTpoHHoe u3manue) // https://eios.klgtu.ru.

HNnxenepnas
KOMIIBIOTEPHAS
rpaduxa

1 Hayunslii actiext

2. TeHaeHUMH pPa3BUTHSA
HayKH 1 00pazoBaHus

3. UsBectuss Bonrorpan-
CKOTO  TOCYAapCTBEHHOTO
TEXHUYECKOTO  YHUBEPCH-
teta cepusi: HoBbie 06paso-
BaTEJIbHbIE CUCTEMBI U TEX-
HOJIOTUM  OOy4YeHHs B
BV3E.

4. AxrtyalbHbIE TPOOIEMBI
COBpEMEHHOro  00pa3oBa-
HUS

1. T'ocynapctBennsie ctanaaptel ECK/I.

2. Pynauenxo, C.B., Pynauenxo, T.B. Unxenepnas rpaduka. IIpoekinonsoe yep-
YeHHE ¢ MOJYJIbHBIMH KJIaccU(UKaTOpaMH TeOpeTHdYecKol MHpopManuu: yuyeOHo-
Metoauueckoe nocodoue/C.B. Pynauenko, T.B. Pynauenko. - Kanununrpan: 1U3na-
tenscTBO PI'BOY BO «KI'TV», 2024. — 42 c.

3. Pynauenko, C.B., Pynauenko, T.B. UnxenepHas rpaguka. MHOrorpaHssie mo-
BepxHocTH. [locTpoeHmne ceuenuii: yueOHo-meToauueckoe mnocobue/C.B. Pyna-
yeHko, T.B. Pynauenko. - Kamunaunrpan: UspgarensctBo @I'BOY BO «KI'TVY»,
2021. - 26 c.

4. Pynauenko, C.B., Pynaduenko, T.B. COopHUK 3a/1a4 JJ1s IPAKTHUECKUX 3aHATHH U
CaMOCTOSITENIbHOM paboThI 110 HAUePTATEIbHOM Tr€OMETPUH U MHKEHEPHOH rpaduke
C MOJYJbHBIMH KJaccu(uKaTopaMHu TeopeTHuecKo umHpopmaiuu. Y4yeOHO-MeTo-
JTUYECKOe TTocoOue /Tl CTYJIEHTOB BhICIINX y4eOHbBIX 3aBenenuii / C.B. Pynadenko,
T.B. Pynauenko. - Kanunaunrpaa: Msparenscteo ®I'BOY BIIO «KI'TVY», 2012. -
48c.

5. Pynauenxo, C.B., Pynauenko, T.B. NnxenepHas rpaduka. ManmHOCTpOUTENb-
HOE YepuyeHHE C MOAYJIbHBIMU KiIacCHU(PHUKATOpaMHU TEOPETUUYECKOW MH(POpMAaIUH:
VYuyebHo-meronuueckoe nocodue / C.B. Pynauenko, T.B. Pynauenko. - Kanunun-
rpan: M3parensctBo ®I'BOY BIIO «KI'TVY», 2014. - 25 c.
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Haumenosanue Haumenosanue
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6. O6pexT, FO. C. Pe3p6b1. U3nenus kpenexusie pe3bbosbie / FO. C. O6pext. — Ka-
muauHrpan: @I'bOY BIIO «KI'TY», 2016. - 57 c.

7. O6pexr, 0. C. Coequnenus pe3pboBbie u cBapHbie / FO. C. O6pexT. — Kanunun-
rpax: ®I'BOY BIIO «KI'TY», 2017. -39 c.

8. O6pexT, 0. C. ITnockas rpaduka «Kommnacay / FO. C. O6pext. — Kanuaunarpan:
OI'BOY BIIO «KI'TY», 2023. - 61 c.

9. O6pexT, 0. C. Kommnsiorepnas rpaduka. TpexmepHoe monenupoBanue B «Kom-
nace» / F0. C. O6pext. — Kamuaunrpag: ®I'BOY BI1O «KI'TY», 2023. — 37 c.
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4 TH®OPMALIMOHHBIE TEXHOJIOI'MU U UHTEPHET-PECYPCBI MOAYJIA

NudopMannoHHbIe TEXHOJIOTHH

B xone ocBoeHUS TUCHMIUIMHBI, 00YYaroNecs UCIONb3YIOT BO3MOKHOCTH WHTEPAKTUBHON
KOMMYHHKAIIMH CO BCEMU YYaCTHUKAMH U 3aMHTEPECOBAHHBIMU CTOPOHAMHU 00pa30BaTEILHOTO MPO-
1ecca, pecypebl 1 MHPOPMALMOHHbBIE TEXHOJIOIMH MOCPEACTBOM 3JIEKTPOHHON HMH(OPMAIMOHHON
00pa30BaTeNIbHON CPe/ibl YHUBEPCUTETA.

[Tepeuensb cOBpeMEHHBIX TPODECCHOHATBHBIX 0a3 TaHHBIX U HHPOPMAITMOHHBIX CIIPABOYHBIX
CHCTEM, K KOTOPBIM 00y4aroImumMcsi 1o 00pa3oBaTeilbHO mporpamme obecreuuBaeTcs A0CTyn (ynaa-
JIEHHBIH J10CTYII), a TAK)KE NePEeUYeHb JUIEH3MOHHOTO IPOrPAMMHOTI0 00ecIIeYeHus ONpeaesseTcs B
paboueil mporpamme U MOJICKUT OOHOBICHUIO ITPU HEOOXOAUMOCTH.

DJIeKTPOHHBIEe 00pa30BaTe/IbHbIE PeCypChl:

Poccuiickas oOpa3oBarenbHas miargopma U KOHCTPYKTOP OECIUIaTHBIX OTKPBITHIX OHJIAMH-

KYpCOB U ypOKOB - https://stepik.org

Oo0pasoBarenbHas maTdopma - https://openedu.ru/

CocraB coBpeMeHHBbIX npopeccnoHalbHbIX 0a3 faHHbIX (CIIB/I) n nndgopmanuoHHbIX
cnpaBouHbIX cuctem (MCC).
1. Boicwasa mamemamuxa:.

OO61epoccuiickuil MaTeMaTHuecKuii mopTai (MHpOopMalMOHHAs CUCTEMA) -

http://www.mathnet.ru/

DNeKTpOHHBIC MaTepHUalibl IO Marematuke - hitp://www.allmath.ru/
DNEKTPOHHBIN CIPABOYHHK MO0 MaTeMaTUKE: MaTepHaIIbI 0 JTMHEHHOM anredpe u

aHAJMTUYECKOM reomeTpuH - hitp://matema.narod.ru/

Cankr-IleTepOyprckoe maremaruueckoe odmiectso - http://www.mathsoc.spb.ru/rus/

Yuusepcurerckas onbanoreka Onnaiin - http://www.biblioclub.ru

CepBHC MOJHOTEKCTOBOTO MOKCKa 1Mo KHUraM - http://books.google.ru

SBC Jlans - https://e.lanbook.com/-

EqWorld — mup marmaTrueckux ypaBHeHwuii - https://eqworld.ipmnet.ru

Maremarndeckoe oOpa3oBaHue - 00LIeIOCTYITHAS SJEKTPOHHAS OMOIHOTEeKA -

https://www.mathedu.ru.

2. Xumus:

Hayunas snexrponnas 6udianoreka eLIBRARY .RU - https://elibrary.ru/

[TopTan GpyHaaMeHTATLHOTO XMMHUYECKOT0 0O0pa3oBanus - http://www.chemnet.ru
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OcHOBBI XUMHH: O0pa3oBaTeIbHBIM CAalT [JI1 IIKOJHHUKOB U  CTYJIECHTOB -

http://www.hemi.nsu.ru/

DrekTpoHHas OMONIMOTEKa yU4eOHBIX MaTepuasioB Mo Xxumuu - http://www.chem.msu/rus/eli-

braryCrnemmet
Xumuueckuit mopran - ChemPort.ru - https://www.chemport.ru.

3. Dusuka:.

Hayunsle pecypcsl — HaydHas JIuTeparypa B HHTepHeT - http://techlibrary.ru/

Nudopmanmonnas cuctema "EnnHoe okHO A0CTyIa K 00pa3oBaTelbHBIM pecypcam’ -

http://window.edu.ru/

[TotHOTEKCTOBBIE JICKTPOHHBIC OnONMHoTeKH - http://quide.aonb.ru/library.html

HarnronanbHas ayiekTpoHHas oubnunoTeka - http://xn--90ax2c¢.xn--plai/

DnekTpoHHas oubanoTeka «Jlaupy - http://e.lanbook.com/

DnexTpoHHas 6ubaroTeka - http://ibooks.ru/

OTkpeITHIH 00pazoBaTenbHbIil pecypc HUSAY MU®MU - http://online.mephi.ru/

OO0paboTka pe3yabTaTOB SKCIEPUMEHTANbHBIX U3MEpPEHUI: [DNEeKTPOHHBIN pecypc]-

https://portal.tpu.ru

Nnpopmannonnsiii nopran Hayunas oanekrponnas Oubinmorexka eLIBRARY.RU -

www.elibrary.ru

Dnextponnas o6ubanorexka KI'TY - https://lib.klgtu.ru/

OnektponHas oubianoreunas cucrema «fOpaiir» - .https://urait.ru/
DNeKTPOHHO-UH(POPMAIIUOHHAS oOpasoBarenbHas cpena KI'TY -

https://eios.klgtu.ru/login/index.php.

4. Oowas duonozun u MuKpodouonocus
DJIEKTPOHHBINA PeCypC M0 MUKPOOHOJIOTHH TS CTYIEHTOB - WWW.Micro-biology.ru

Dnexrponnas oudmuoreka HTh KI'TY - https:/lib.klgtu.ru/

Hayunas snexrponnas 6udianoreka eLIBRARY.RU - https://www.elibrary.ru

JlaHb: 37eKTpOHHO-OMOIMOTEYHas cucTema - hitp://e.lanbook.com/

3BbC «YHUBEpCUTETCKAS o6ubaroTeka OHJIANH» -

https://biblioclub.ru/index.php?page=update info

Microbius. Poccuiickuit MukpoOuonorudeckuit moprai - https://microbius.ru.

5. Hnocenepnan komnviomepnas cpaguka:

SUOC ®I'BOY BO «KI'TY» - eios.klgtu.ru
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HO5Bb. Hammnonanpaas AIICKTPOHHAS onbanoreka - www.Rusneb.ru

Hayunas snexkrponnas 6udanorexka eLIBRARY.RU - https://www.elibrary.ru

DnekTpoHHas oudnmoTeka «Jlauby - http://e.lanbook.com/

PI'B. Poccuiickas rocymapcTBenHas oudnnoreka - Rsl.ru.

5 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE MOJAYJsA

AynuTopHBIE  3aHATHUS ~ NPOBOASTCS B CHCIUAIM3UPOBAHHBIX  ayJUTOPUSIX  C
MYyJbTUMEAUMHBIM 000pYyIOBaHUEM, B KOMIIBIOTEPHBIX Kiaccax, a TaKKe B JIPYIHX ayIUTOPHUIX
YHHUBEPCUTETA COTJIACHO PACIHCAHMIO 3aHATHI.

KoncynbTanuu npoBoasTCsS B COOTBETCTBUU C PACITUCAHUEM KOHCYJIbTAIUH.

[Ipeapk3ameHalMOHHBIE KOHCYJIBTALMM TPOBOJAUTCS B ayJAUTOPUSAX B COOTBETCTBUU C
rpaduKoM KOHCYIbTAIUH.

[TomemieHust 17151 CaMOCTOSITENILHOM PabOThl 00YYAIOIIMXCSl OCHAIIEHBI KOMIBIOTEPHON TeX-
HUKOW C BO3MOXKHOCTBIO MOJKIIIOUEHUS K ceTH «HTepHET» 1 00eCrieYeHUEM JJOCTYIIA B AJICKTPOH-
HYI0 HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCHUTETA.

[Ipu ocBO€HHMU MOJIyMSl HCIOJNB3YETCS IMporpaMMHOe oOecredyeHrue OOIIero Ha3HAYeHHs U
CHeIMalM3UpPOBAaHHOE IPOrpaMMHOE 0OecIIeYeHHE.

[TepedyeHb COOTBETCTBYIOMIMX MOMEMICHUH M UX OCHAIICHHS pa3MEIIeH Ha O(UIIMATIbEHOM

caiiTe yHUBEpCHUTETa B MH()OPMAIMOHHO-TEJIEKOMMYHUKAIITMOHHON ceTu VHTepHeT.

6 ®OH/J OLEHOYHBIX CPEIACTB /JIsd HNPOBEJAEHUSA ATTECTALNMU,
CUCTEMA OHEHUBAHUS U KPUTEPUU OHEHKHU

6.1 TumoBkie KOHTPOJIBHBIC 33JaHUS K MHBIE MaTePUAITbI, HEOOXOIUMBIE [T OLIEHKU Pe3yIlb-
TaTOB OCBOEHMSI TUCIUIUIMH MOJYJIs (B T.4. B IPOIIECCE OCBOEHHUS), a TAK)KE METOANYECKHE MaTEpU-
aJIbl, ONPEJEIAIONINe MPOLEAYPbI ITON OLIEHKH NPUBOJAATCS B MPUIIOKEHUH K pabodel mporpamme
npodeccruoHaabHOTr0 MOy (YTBEPIKAACTCS OTACIBHO).

OneHuBaHue pe3yabTaTOB 00YYEHUSI MOKET MPOBOJIUTHCSA C MPUMEHEHHEM DJIEKTPOHHOTO

0o0y4eHus, AMCTAaHIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOT .
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7 CBEJIEHUMSI O PABOYEN MPOT'PAMME U EE COTJIACOBAHUU

Pabouas nporpamma EcTecTBEHHOHay4yHOI'O M MH)KEHEPHOTO MOJAYJIS IMPeJCTaBseT coO0M
KOMITOHEHT OCHOBHOM IIpoecCHOHATBHON 00pa30BaTeIbHOM MPOrpaMMbl OakajgaBpuaTa 1o HaIrpaB-
aenunto noarotoBku 19.03.01 buorexuonorus, npoduins «llumeBas OMOTEXHOIOTHSY.

Pabouas nporpamma paccMoTpeHa U 0JJo0peHa Ha 3aceJjaHuu Kadeapbl MUIIeBOi OMOTEXHO-

noruu (mpotoko Ne 8 ot 27.04.2024 1.).

P

— ,,ﬁ/',‘ /=
3aBenyromias kadeapoii @Lcc‘// 0O.51. Me3enoBa

H.o. nupexkropa MHCTUTYTA , ] H.A. ®ponosa
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