MHHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHU S POCCUNICKOM ®EJIEPALIIN
benepaibHOE TOCYIapCTBEHHOE OF0PKETHOE 00pa30BaTEIBLHOE YUPESKICHHE
BBICIIIETO 00pa30BaHUs
«TonpATTHHCKUI TOCYIAPCTBEHHBIA YHUBEPCUTET

2.1.6

(unoekc oucyuniumsl)

[OKYMEHT MOAMUCAH
ONEKTPOHHOW NOAMNUCHIO

CepTudukar:
01D5B40007B3208E4F806177C9151B49
Bnapeneu: CokoB Cepreii AnekcaiapoBuy
[eiicTBuTteneH: ¢ 25.06.2025 no 25.06.2026

PABOYASA ITPOI'PAMMA JTUCHHUITVINHBI

IKoJorus

(HaumeHo8aHUe OUCYUNTIUHDL)

10 HAIPABJICHUIO MMOATOTOBKH (CIIEIIUATBHOCTH )
1.5.15. DxoJyorus

HaIPaBJIECHHOCTH (MPOUIIH)/CrieInaTu3 M

®dopma 00ydyeHus: OuHast
I'ox mabopa: 2026
O6mas Tpynoemkocts: 3 3E

Pacnpezle.nenne YaCoB JUCIMILIMHBI 110 CeEMeCTpamM

CemecTp 6
®opmMa KOHTPOJIA | DK3aMeH Hroro

Buj zansarui
Jlexkumu 6 6
JlaGopaTopHbIe 3 3
IIpakTuyeckue - -
PykoBoacTBO: KypcoBbie paboThI (ipoekThl) / PI'P - -
[IpoMexyTouHas aTTeCcTalus 0,5 0,5
KonTakTHas paboTa 9.5 9.5
CamocrosTeapHas padoTa 63 63
KoHnTtpoub 35.5 35,5
Hroro 108 108




Pabouyto nporpamMmy coctaBui(u):
Houent, k.x.H., CoxoB C.A.

(Oondxrcnocme, yueHoe 36anue, cmenensb, Pamunus 1.0.)

(Oonarcnocms, yuenoe 3eanue, cmenens, Pamunus U.0.)

PenenzupoBanue paboueil mporpaMMbl TUCHUTUIHHBIL:

X OTtcyTcTBYeT

Peueunsent

(OomdxucHocmo, yueHoe 36anue, cmenensb, Qamunus 1.0.)

Pabouas nmporpamma aucuumuinHbl coctasieHa Ha ocHoBannu ®I'OC BO u yyeOHoro rana
Hay4yHOU crienranbHOCTH 1.5.15. Dkonorus

Cpok neiicTBusl padoueil mporpaMMsbl AMCUMIIMHBI 10 «31» aBrycra 2030 r.

YTBEPXIEHO

Ha 3aceganuu kadenpsi
«XUMHUYECKasi TEXHOJIOTHS U PECYPCOCOEPEIKSHHE

(mpotoxou 3acemanust Ne 1 ot «29» aBrycra 2025 1.).



1. Ilean ocBOeHUNA TUCHHUILINHDBI

Llenb OCBOCHHUSI TUCIMILIMHBI — (POPMUPOBAHHE Y ACIIMPAHTOB YIIIyOJCHHBIX KOMIETCHUIUH
B 00JIaCTH COBPEMEHHBIX METOJ/IOB IKOJIOTMYECKUX MCCIEI0BAaHUM, BKIIOYas MHCTPYMEHTAIbHbIE
U3MEpPEHUS] M MaTeMaTHYeCKOe MOJEIMpPOBaHUE, Ul CaMOCTOSTENBHOIO IPOEKTUPOBAHMUA,
MIPOBEJICHUS U aHAJIM3a HAYYHBIX SKCIIEPUMEHTOB, a TAK)KE PEIIEHUSI KOMIUIEKCHBIX KOJIOTHYECKUX
3a/1a4 B paMKax MOJATOTOBKH K AMCCEPTALIMOHHOMY MCCIIEJOBAHUIO U KaHIUJAATCKUM 3K3aMEHaM.

2. Mecto aucuuniaunbl B crpykrype OIIOII BO

HI/ICHI/IHHI/IHBI W MPAKTUKH, HA OCBOCHUHU KOTOPBIX 6a31/1pyeTcs[ JaHHass AUCHUIIIIMHA:
MCTO,[[I/IKa MMOCTAHOBKHU U IIPOBCACHHUA SKCIICPUMCHTA

I[I/ICHI/IHJ'II/IHBI " MIPaKTHUKH, JJI1 KOTOPBIX OCBOCHHC }IaHHOfI JUCIHHUITIINHBI H€O6XO)II/IMO KakKk
MpEAMICCTBYIOMICC: IOATOTOBKA u HarmucCaHuc Auccepranuu, IOoATOTOBKaA K caade
TOCYJAapCTBCHHOI'O 5K3aMCHaA, IMOArOTOBKA K C1aU€ KaHAUAATCKUX 3K3aMCHOB.

3. [InanupyemMsble pe3yJbTaThl 00y4eHHUS

dopmupyembie U
KOHTPOJIMpYyeMble
KOMIIeTeHI[ UM
(Ko ¥ HAMMEHOBAHUE)

NHaukaTopbl JOCTHKEHUS
KOMIIeTeHIINIi
(Koa ¥ HAMMEHOBAHUE)

IlnannpyemMble pe3yJibTaThl
00y4eHust

- - 3HaTh: - COBPEMEHHbBIE
METOJI0JI0IMYECKUE MOIXObI U
TEOPHH B HKOJIOTHH, BKITIOUAs
MEXIUCLIUIIIIMHAPHBIE aCHIEKThI;

- METO/Ibl THCTPYMEHTAJIBHBIX
U3MEPEHUH B 3KOJIOTUU (XMMHYECKHE,
Ouosiornueckue, GU3NUECKUe) U UX
METPOJIOTUYECKOE 00eCIICUEHUE;

- OCHOBBI MaT€MaTHYECKOTO U
KOMIIBIOTEPHOI'O MOJIEIUPOBAHUS
9KOJIOTUYECKUX MTPOLIECCOB U CUCTEM;
- KpUTEPUH OIICHKH JJOCTOBEPHOCTH
HKCHEPUMEHTAIBHBIX JAHHBIX U
WHTEPIPETAINN PE3yJIbTaTOB B
KOHTEKCTE TJI00aIbHBIX
9KOJIOTUYECKUX TTPOOIeM

YMeTh: - IPOEKTUPOBATh U
IIPOBOJIUTH MHOTO(AKTOPHBIE
HKOJIOTUYECKUE IKCTIEPUMEHTHI C
y4eTOM TpeOOBaHMI
BOCIIPOU3BOAMMOCTH U BaJIUIHOCTH;
- IPUMEHATh COBPEMEHHOE
000pyI0BaHUE U IPOTPaMMHBIE
KOMIUIEKCHI [l UHCTPYMEHTAJIbHBIX
U3MEPECHU;

- pa3pabaTbIBaTh MaTEMaTHYECKUE U
MMUTALMOHHBIE MOJIEIIN
9KOJIOTUYECKUX CUCTEM,




dopmupyembie U
KOHTPOJIMpyeMble
KOMIIETEeHIIUH
(KOJ 1 HANMCHOBAHME)

NHaukaTopbl 10CTHIKEHUS
KOMIIEeTeHIN I
(Kom ¥ HAMMEHOBAHUE)

I[nanupyemble pe3yJibTaThl
00yueHus

aQHAJIM3UPOBATh UX YCTOMYUBOCTH U
MIPOTHO3UPOBATh JUHAMUKY

Brnaners: - HaBbIKaMU paOOTHI €
BBICOKOTOYHBIM 000pYyIOBAaHHEM JIJIs
IKOJIOTHYECKOTO MOHUTOPHHTA;

- METOJ]aMH BepH(pUKAIIIU U
KaJTMOPOBKH MOJIETICH, BKITFOUast
00paboOTKy HEOIPEACICHHOCTEH 1
YyBCTBUTEIHHBIN aHAIIH3;

- HaBBIKAMH TIPOCKTHOTO YIIPABICHHS
B HAYYHBIX UCCJICJIOBAHMSIX




4. CTpyKTYypa M coep:KaHHue TUCUUILINHBI

®opMbI TEKyLIET0

Bun . KOHTPOJIA
Monyab . HaumeHoBaHMe TeM 3aHATHH
y4eOHoit N Cemectp |O0beM, 4. Bbanabl | UHTEepakTHB, 4. (HaumMeHoBaHMe
(pa3nein) (y4eOHOI padoTHI)
padoThI OLIEHOYHOT 0
CpencTBa)

Jlex BBognas nexuus. CoBpeMeHHbIE TPOOIEMBbI 6 6 - - -
nepen skosorueit. OCHOBHOE
3aKOHOJIaTEJIBCTBO MO YACTU PALIMOHATIBHOTO
pecypcoobparnienusi B PO. CoBpemeHHbIe
WHCTPYMEHTAJIbHBIE METO/bI M0 aHAIU3Y U
KOHTPOJIIO Ka4E€CTBA MTOYB, BOJIHBIX U
BO3JIYIIHBIX CPeJl

JIP MoaenupoBaHHE YKOJIOTHYECKOTO CUTYaLUH C 6 3 - - -
MIPUMEHEHUEM COBPEMEHHOTO
MaTeMaTUYeCKOro amnrapara

CP [ToaroroBka k ’K3amMeHy 6 63 - - -

I1A [IpomexyTouHas aTTecTanus 6 0,5

Kontpons |Dx3ameHn mo 6uieram 6 35,5 - - -

HUroro: 108




5. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

[Ipu peanuzanuu JUCHUIUIMHBL «DKOJOTHS» MOTYT OBITh HCIOJIb30BAaHBl CIEAYIOIINE
00pa3oBaTeybHbIE TEXHOJIOTHHU:

- Jlexuuu c sieMeHTaMU MHTEpPaKTHBA, BKIIOYas pa300p KeWCOB M3 HEPTEXUMUYECKOU U
OMOTEXHOJIOIMYECKON OoTpaciieil. DTO MO3BOJISET CBs3aTh TEOPETHUUECKUI MaTepuan ¢ peaJbHbIMU
npoOjaeMaMu, TAKUMH Kak OIEHKa 3arpsA3HEHUH WM pa3padoTKa mporpaMMm MoHHTOpuHTa. dopma
KOHTPOJISI — JUCKYCCHH, MUHHU-TECTHI IT0 TEMaM JICKIIHA.

- JJabopaTopHble pabOThl Ha COBPEMEHHOM 000pYA0BaHUU (CHIEKTPOMETPHI, XpOMaTOrpadsl,
I'NC-cuctemsl), rae acoUpaHThl OCBAaUBAIOT METO/Ibl aHAJIN3a IPOO BOABI, TOUBBI, BO3/yXa, @ TAKKE
00paboTKy naHHBIX. KOHTPOJIb BKIIOUAET 3aIUTY MPOTOKOJIOB 3KCIIEPUMEHTOB U OLIEHKY TOYHOCTHU
pe3yIbTaToB.

- LludpoBsle cUMYISAIMHA 1 MOJESIMPOBAHKIE C UCTIONB30BaHUEM CielHaIn3upoBanHoro 110
(HarmpuMep, [UIs MPOTHO3MPOBAHUS PACHpPOCTPAHEHUs 3arps3HEHUil wiau aHamuza big data). D10
pa3BUBAET HABBIKU PaOOThI C TEXHOJOTHSMH MAIIMHHOTO OOYYEHHUS M CTATUCTHYECKOW 00paboTKU
JAHHBIX, KPUTHYHBIMU JIJIS1 TUCCEPTALIMOHHBIX HCCIIeIOBAaHUN.

- CamocrosTenbHass pabora ¢ LU(POBBIMU pecypcamH: OHJANH-KYpPChl IO METoJaM
MOHUTOpHUHTA, 0a3bl JaHHBIX Pocruapomera, HayuHble ctatbl B Scopus/Web of Science. Kontposb
— MOJTrOTOBKA aHAIUTHYECKUX 0030pOB MJIH 3CCE M0 aKTyaJIbHBIM HCCIIEI0OBAaHUSM.

- MexIuciuIuIMHapHbIe CEMUHAPBI C TPUTTIAIICHHBIMHI SKCIIEpTaMu M3 He(PTEXUMUYECKUX
KOMITaHUH ¥ OMOTEX-CTapTAaIoB, e pa30UparoTcs KEUCHI 10 BHEIPEHUIO «3EJICHBIX» TEXHOJIOTHHA U
CHMKEHHIO SKOJIOTHYECKUX PUCKOB.

JlaHHBIE TEXHOJIOTUU COYETAIOT TPAAULIMOHHBIE (GOPMBI (JIEKLIMH, J1abopaTopHble paboThl) €
MHHOBAIIMOHHBIMH ~ MOAXOAaMU  (UM(POBBIE CHUMYJISLUH, MPOEKTHI), YTO COOTBETCTBYET

TEXHOJIOTHICCKOM HaIpaBJICHHOCTHU JUCHUITIINHEI.

6. MeToauueckue YKazaHusd MO0 0CBOCHHUIO NTUCHHUIIJTHHBI

MeTtoanyeckre peKOMEHIaluH 110 U3YYESHUIO TEM MOJYJISi: TIPU OCBOCHUHU TeM HEOOXO0IUMO:

- W3YyYUTh YYEOHBI MaTepuayl MO AUCHUIUIUHE «DKOJOTHS, HCIOIb3Ys JIEKIIMOHHBIN
MaTepHal i MaTepuasl OnOIMOTeYHOTo (POHA IO JAHHOW TEMATHKE;

- CaMOCTOSITEIbHOE TPOYTEHHE, MPOocMOTp, WHTEepHET-pecypchl, TOBTOPEHHE Y4YeOHOTO
MaTepHala, pellieHHe PacyeTHBIX U rpadUuecKux 3a1ad;

- IPaKTUYECKHE 3aHATHA BKJIIOYAIOT B Cce0sl pELIeHHE MPHUKIAJHBIX, PAcueTHBIX U
rpaduueckux 3aad, 00Cyk/1eHUe Pe3yIbTaTOB JIEATEIbHOCTH;

- IOJITOTOBKA OTYETOB MO MPAKTUYECKUM 3aHATHIM;

- MPEJOCTaBJICHUE OTYETa B PACIEYaTaHHOM BHJIE C OPOPMIICHHEM THUTYJBHBIX JIHCTOB B
COOTBETCTBUHM € pa3paboTanHeiMu popmamu YMO TT'Y.



7. OeHOYHBIE CPEACTBA

7.1. IIaciopT OLICHOYHBIX CPEACTB

Cemecr Koa xoHTpOIMpyemMoii KOMIeTeHIIUH HanmeHnoBanue
P (MJIM ee 4aCTH) OLIEHOYHOI'0 CPeACTBA
6 - Bonpocwi k axzameny Ne 1-50

7.2. OueHoYHbIE CPeACTBA JJA NMPOMEXKYTOYHOH ATTeCTAMH MO MTOraM OCBOEHHS

JAUCHHUIIIMHBI

7.2.1. Bonpochl K IPOMeKYTOYHOM aTTecTaluu

Cemectp 6

Bonpocsl k 3k3ameny

Oxonorudeckas Hua (1o J. XaTynHCOHY) Kak MHOTOMEPHBIN aHAJIOT MIPeIeIoB
TOJIEPAHTHOCTH.

DKocucTeMa Kak (PYHKIMOHAIBHOE €IWHCTBO COOOIIECTBA W €ro cpeapl OOWTaHWUS.
JluHaMHKa SKOJOTMYECKUX CHUCTEM. ODKOJOTHYecKas CYKIeCCHsA. JTambl IKOJIOTHYECKOM
CyKIlecCHH (cepralibHbIe cTaanu). [IepBUYHBIC 1 BTOPUYHBIC SKOJIOTHICCKHIE CYKIICCCHH.

®opmbl Bo3eicTBUS (haKTOPOB Cpe/Ibl Ha OpraHu3Mbl. B3anmoneiicTBre (hakTopos.
Komnencanus dakropos. Jlumutupytomue ¢pakropsl. Ontumym U neccumyM. Kpurnueckue
TOYKHU. TOIEepaHTHOCTE.

OTHoOlIEHNE OPraHu3MOB; K OSKCTpeMalbHbIM YycioBusiM. Kpuodwmnus u Tepmodumus.
AKTUBHBIE M JIATEHTHBIE COCTOSIHUSI OPraHU3MOB. YCTOWYMBOCTH OpPraHU3MOB K
HEeOJAaronpusITHBIM dakTopaM. AjanTtanus ¥ npeajantaiusi.

OCHOBHBIE XapaKTEPUCTHKHU 30HAJIBHBIX SKOJIOTUYECKHX cHUcTeM. buocdepa xak sxocucrema
CaMOoro BBICOKOI'O YPOBHSI.

Buocdepa kxak cienudpudeckas 000g049Ka 3eMIIM U apeHa )XU3HU. | paHuisr ouocdepsl B
autocdepe, rugpochdepe u armochepe. PyHKIMOHAIBHEIE CBSI3H B OMochepe.

CHUCTEeMHOCTh >KHM3HU: Cpeoo0pa3yrolias poJib JKUBBIX OPraHM3MOB, pazHooOpasue Gopm
JKU3HU Ha TIIaHeTe 3eMils, pa3HooOpasue GopM MpeBpalleHrs BeIeCTBa U SHEPTUU. Y POBHU
OpraHW3alliyl KWUBOW MATepUU: OpraHU3M, IMOMYJSAIHUS, COOOIIECTBO, 30HAIBHEIC
9KOJIOTHYCCKHUE CUCTEMBI (OMOMEI), Orochepa.

BbroreHHbII KPYroBOPOT BEIIECTBA M YHEPTUH. buoreoxuMuveckne GyHKIUN pa3HBIX TPYTIT
OpraHU3MOB.

[Toroma u wxnumar. Pomp mmkna yriepoma st (GopmupoBaHus kinumata. V3menenue
kiuMarta. llocnenctBusa usmenenuss knumata Juist Apktuku. [logHsiTue ypoBHSL MOps.
[IporHo3sl T7106aIbHOTO M3MeHeHUs KinMaTta. CeKkBecTpalus yriiepoia MoYBaMHu.

10

Xumus crparochepHoro o3oHa. Vcromienrne 030HOBOTO CJI0s B pe3yIbTaTe aHTPOIIOT€HHOTO
BO3/leCcTBUS. DpeoHbl. ABTOKATATUTUYECKUA IIMKI PA3JOKEHHUs O30HA (peoHaAMH.
O30HOBBIE JBIPHI.

11

CrarucTuueckue XapakTEePUCTUKU TMOMYJSIUN: YUCICHHOCTh W IJIOTHOCTh MOIYJISIUH,
BO3pPACTHOM M MOJIOBOM COCTaB, FTeHETUYECKast U MPOCTPAHCTBEHHAsS CTPYKTYpa.
Oco0CHHOCTH Y )KMBOTHBIX, PACTCHUA U MUKPOOPTaHHU3MOB.

12

JnHamuyeckue mnapaMmeTpsl NOMyJsauuil. PenponykTtuBHbIM noreHuman. Ilnomosurocts u
CEMEHHasl MPOAYKTUBHOCTh. POk/1aeMOCTh, CMEPTHOCTb. CKOPOCTh POCTA MOMYJISLIHIA.
OKCIIOHCHITMATBHBIA U JIOTUCTHYSCKUH POCT. THIIBI poCTa MOMYJISIIHA M YCIIOBHS CPEIBI.

13

I[I/IHaMI/II(a YHMCJICHHOCTH M €€ PpEryJianus. CroxacTusM H PETYIAIIMOHNU3M. q)aKTO‘pBI,




Bonpocel k 3k3aMeny

n/n
3aBUCSIINE U HE3aBUCSIIIHNE OT IJIOTHOCTH. Perynupyromue u MOauQUIUPYIONHe GaKTOPHIL.
MHOXECTBEHHOCTh U COOTHOIIICHHE (haKTOPOB KOJIeOaHUSI YHUCICHHOCTH U MEXaHU3MOB €€
PEryJISIHUU.

14 | [TonoxxeHue BuUIa B OWOIIEHO3e W MEXAHU3MBI PETYISIUU TIOMYJISIIMOHHOW JTUHAMHUKH.
[TonyISIIMOHHBIE ITUKIIBL.

15 | ®ynkunoHaNbHbIE CBS3U B OHochepe, poib MOYBBI KK CBI3YIOIIETO 3BeHA OMOIOTHYECKOTO
Y T€0JIOTUYECKOTO KPYTOBOPOTOB.

16 | CooTHomIeHHsI TOHATHH OMolEeHo3, coolbmiecTBo, Owuoreomneno3 (BI'Tl), skocucrema.
Bunosoe pasnoobpasue BI'Ll, mpocTpaHcTBeHHAasl CTPYKTypa, B3aUMOOTHOIIEHHSI BUIOBBIX
nonyJisiiuidi. OCHOBHBIE TUIIBI 9KOJIOTO-IIEHOTHUECKUX CTPATErHil.

17 | ®yHKUMOHANBHBIN cOCcTaB U Tpoduueckas CTPyKTypa OHOreoleHo3a, MUILIEBbIE LEMNH,
9KOJIOTHUECKHE MHUPAMHJIBI, KPYrOBOPOT BEIIECTB M TMOTOK JHEPruu (OCHOBHBIC
3aKOHOMEPHOCTH). [IpOYKTHBHOCTh SKOCHUCTEM.

18 | OcHOBHBIE MOHATHS DKOJOTHH COOOIIECTB: COOOIIECTBO, DKOCHCTEMA, OHOILIEHO3,
OuoreoreHo3, 6MoM. bHOTeOIeHOIOTHS M CHHIKOJIOTHS: Pa3JIMUHs B MOIX0aX.

19 | JIecTpyKIIMOHHBIE MTPOIECCHl U KPYTOBOPOT BEIIECTB. Y CTOMUMBOCTH DKOCHCTEM.

20 | ITpuHUIMIBI OMOJOTHYECKON OIEHKH COCTOSHUS IPUPOTHON CPEIbI.

21 | Okonoruueckuii MOHMTOPHUHI. buouMHAMKamMs U OHOTECTUPOBAHUE KaK METOMbI
HWHTETPAJIbHON OIICHKH COCTOSIHHSI O0BEKTOB OKpY KaroIiei cpesibl. [IoHATHE TOKCHYHOCTH.

22 | llomsatne © 3arps3HEHUM OKpYXKamomeH cpenbl, KiaccH(UKAIUS  3arps3HEHHIA;
HOPMHMPOBAaHHUE MpPUMECEH OKpPYXKAIIIEeH Cpeae; JUMUTUPYIOUIMI TNpU3HAK BPEAHOCTH;
3¢ GhEeKTh CyMMaITnu.

23 |Iogxoasl Kk 3amure aTmocdepsl OT TEXHOTEHHBIX Bo3zAelcTBuid. Kiaccudukaiuio
TEXHOTCHHBIX  3arps3HUTENM  atMochepbhl W WX  HCTOYHUKOB. 3aKOHOMEPHOCTH
pacmpocTpaHeHHs mpuMeceil B atMocdepe, pacceuBaHUe MTPUMECEH.

24 | Kmaccudukanusi METOJOB OYUCTKM Ta30MBUICBBIX, Ta30- M TapoOoOpa3HBIX BBIOPOCOB.
OcHoBBI BEIOOpA METOTbI TA300YUCTKH.

25 | KoMIUIEKCHOE HCIOJIb30BAHUE CBIPHEBBIX M HJHEPre€TUYECKUX PECYPCOB. 3aMKHYThIC
MPOU3BOACTBEHHBIC IIUKJIBL.

26 | MaTtepualbHBIC H YHEPIreTHUECKH IMMOTOKH B DKOCHCTEMax. TpoduyecKkue 1erm.

27 | CykueccuoHHble mpouecchl. IlepBuuHblE W BTOPUYHBIE CYKIECCHU. TeMIIbI CyKLIECCHHU.
JBWXymuii MexaHu3M cykieccuu. CxemMa CYKIIECCHOHHOIO Mpoliecca B TaCKHOM 30HE.

28 | Kpurepun  omenku  gerpajgaumu  cpenbl.  JlerpamanmMss  TOYB B YCIOBHUAX
CEIIbCKOXO035IMCTBEHHOT0 MPOU3BOICTBA.

29 | Cuctema HOpMHUPOBAHHUS KA4eCTBA OKPYKAIOLIEH CpeIbl

30 | Biusinue anTponoreHHo Tpancdopmanmu JanamadToB Ha COOOIIeCTBa.

31 | OcHOBHBIC METOJIBI M3YUYCHHS COOOIIECTB.

32 | Pons B.M. BepHaackoro B popMHUpPOBAaHUN COBPEMEHHOTO TIOHITHS 0 Onocdepe.

33 | XKuBoe 1 GMOKOCHOE BEIIECTBO, UX B3aUMOIIPOHUKHOBEHHE U MTEPEPOKICHUE B
KPYTOBOPOTAaX BEILECTB U SHEPTECUH.

34 | «3eaeHas» xumus. [loHsATHE 0 3elIeHON XUMHH. JIBeHAaIaTh NPUHIIUIIOB 3€-JISHOM XMMHUH.

35 | CBsa3p MeEXIy TOKa3aTesIMH BHJIOBOM CTPYKTyphl M oOwiueM. PaHroBsie Mojaenu
pacmpeiesieHdss BUIOB IO OOWMIIMIO, OCOOEHHOCTH PAHTOBOIO PACIPEICICHHUS BHJIOB I10
OOMJIMIO B pa3HBIX YCIOBUSIX CPEJIbI.

36 | buopasznooOpasue u anTpornoreHHsie paktopsl. OcobeHHocTu buopaznoobpaszus
AHTPOIOTEHHBIX COOOIIECTB.

37 | Ponp pasznuuHbiXx (HopM OHMOTHYECKUX OTHOIICHHWH B HBOJIOLMOHHBIX IpOIEeccax.
Cumbuorenes. KosBomtonus u koamanrtamus.

38 | buoleHOTHYECKHNI YPOBEHb OpraHu3alliy *KU3HH M 9BOJIOIMOHHBIN ITpouecc. B3auMocBs3b




Ne
Bonpocel k 3k3aMeny
n/n
HBOJIIOIUU OPTaHU3MOB C U3BMEHECHHMSIMU CPeJIbl M TpaHC(hOopMaIMeii COOOIIECTB.
39 | KoHuenmus yCcTOHYMBOTO pa3BUTHS 001IecTBa. [[oHATHE O TIIaHETapHBIX TPaHUIIAX,
PUMEPBL.
40 | buora: HMCTOPUKO-IKOJOTUYECKUA CMBICI TIOHSATHS, AJIOXTOHHOCTh W aBTOXTOHHOCTb.
Murpainnonsas ouota. ITorstue o pedyruymax.
41 | OrpaHM4EeHHOCTh PECYPCOB U 3arpsi3HEHUE CPEbl, KaK (PaKTOp TUMUTHPYIOIINA Pa3BUTHE
YeJI0BEUCCTBA.
42 | OnpeneneHue noHsaTUsa «onochepa». CTpykrypa Ouocdepsl.
43 | DHepreTnueckuii Oamanc ouocdepnl. ABTOTPO(BI B reTepoTpOdHI.
44 | buocdepHbIN IUKII YIIEPOJia, a30Ta U IPYTHX XMMHUYCCKUX JIEMCHTOB.
45 | [Ipobmembl auHamMuKH Ouochepbl M €€ KOMIIOHCHTOB. AHTPOIOTCHHBIC BO3JCUCTBHUS Ha
KOMIIOHEHTEI OMOChepEI.
46 | Dkonoruueckoe HopmupoBaHue. OCHOBHbIE KOHTPOJIUPYEMbIE TapaMETPhl 3arpsI3HEHUS
okpyxaromeit cpenst (ITIK, [TB, ITY, I11C) B Bo3nyxe, Bojie, MOUBE, PACTUTEIHLHOCTH
Y IPOAYKTAX IMUTAHMSL.
47 | Konnenius 0€30TX0IHOTO MPOU3BOJICTBA.
48 | CoBpeMeHHEBIE TPOOJIEMBI IIEPE YKOJIOTUCH
49 | OcHoBHOE 3aK0OHOIATENLCTBO PD B 001acTH DKOJIOT NI
50 | Tlopsiiok aHaaM3a 3eMEIBHOTO pecypca ¢ TOUKH 3PEHHUsI SKOJIOTHYECKOTO 3arpsi3HEHUs
B OuseTe mpeacTaBiieHO TPU BOnpoca
7.2.2. Kputepuu ¥ HOPpMbI OLIECHKH
dopma
Cemectp TTPOBEACHMIH . KpuTtepun u HOpMBI OLIEHKH
NMPOMEKYTOUYHOM
aTTecTAllMH
6 OK3aMeH GpaBWIbHBII U MOJIHBII OTBET Ha

3 Bompoca u3 Ousera B
COOTBETCTBUU C IIPOIPAMMOU
JUCLUIUIAHBL, XOPOLLIO BJIAJCET
«OTIIMYHO» MaTepuaIoOM U OTBEYAET HA
JIOTIOJTHUTEIIbHBIE BOIIPOCHI €
IMOHUMAaHUEM, IPUBOJUT
IIPUMEPBI, PEIIAET 3a7a4u C
IOACHCHUCM.

[IpaBUIBHBII U HETIOJIHBIN OTBET
Ha 3 Bompoca u3 Ousera B
COOTBETCTBUU C NPOrpamMMOn
JUCLHUIIIIMHBL, XOPOUIO BJIAJIEET
«XOpOILO» MaTEpUajIOM U OTBEYAET HA
JIOTIOJIHUTEJIbHBIE BOIIPOCHI €
MNOHMMAHHUEM, IPUBOJUT
IIPUMEPBI, PEIIAET 3a1a4U C
MOSICHEHUEM.

IIpaBHUIBHBIN U MOJIHBIN OTBET HA
2 Bompoca u3 6unera, Ha 3
BOIIPOC OTBET HEMOJIHBIN C
3aMEUYaHUsIMU B COOTBETCTBHH C

«YAOBJICTBOPUTECIBHO»



https://pandia.ru/text/category/azot/
https://pandia.ru/text/category/azot/

Cemectp

dopma
NPOBeEACHUsA
NPOMEKYTOUYHOM
aTTecTaluu

Kpurtepuu u HOpMbI OLleHKH

IIPOrpaMMOM TUCLMILIAHEI,
XOpOLIO BIAJEET MATEPUAIIOM U
OTBEYACT Ha JIONOJIHUTEIIbHBIE
BOIIPOCHI C TIOHUMAHUEM,
IIPUBOAMT IIPUMEPBI, peLIacT
3a1a4M CXEMaTUYECKU

«HCYOOBJICTBOPUTCIILHO»

He npaBuibpHbIN 1 HE MOJTHBIA
OTBET O JTUCLHUILIIMHE, HE
OTBEYAET HU HA OJIUH U3
BOIIPOCOB OWJIeTa, HE MOXKET
OTBETUTH HU HA OJUH
JIOTIOJIHUTEIIBHBIN BONPOC, 3a1a41
HE PELICHBL.




8. YueOHo-MeToqMYecKOe U HH(POPMALMOHHOE 00eceYeHUue TUCIHILIMHBI

8.1. O6s13aTesibHAsA JIUTEpPaTypa

Tun (yueOHHMK, ydeOHOE

KoanuectBO B
HAYYHOI

Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEJIHU 3arsiaBue (3aroJjioBoK) I'oa u3nanus oudamnotexe /
n/n MeTOoANYecKoe mocoome,
HaunmenoBanmue
NPAKTUKYM, JP.) 3EC
1. | Ocranenko, B. A. OCHOBBI 9K0JIOTHH ydueOHOe mmocodue 2022 ObC «JIAHby»
2 Cerrauk H. A. OneHka BO3JeMCTBHS Ha OKPYKAIOIIYIO y4eOHUK 2021 9bC «JIAHb»
cpeny
3. | CurtaHuk H. A. Yrpapnenue oOpameHneM ¢ 0TX0 aMHu YIeOHHUK 2022 OBbC «JIAHb»
4. | Yecnokona T.B. DKOJI0THUsI y4eOHHK 2021 9bC «JIAHb»
5. | Jlapuuen T. A. Yrunuzanusi, nepepaboTka v 3aXOpOHEHHE | ydeOHOe mocooue 2013 9BbC «JIAHb»
MIPOMBIIIIJICHHBIX OTXOJ0B
6. | Canory6 E. B. PanmonansHOE MCTIOIb30BaHUE IPUPOAHBIX | ydeOHOE Tocooue 2021 9bC «JIAHb»
U CHIPbEBBIX PECYPCOB B XUMUYECKOM
TEXHOJIOTUHI
8.2. JlomosiHUTEIbHAS JIUTEPATYypa
Tun (yueOHMK, yueOHOe KOHH%CTEO B
HAYYHOI
Ne ABTOpBI, nocooue, yaeoHO-
3arsaBue (3aroJioBOK) I'og n3panus ouoamorexe /
n/n COCTaBHUTEIH MeToAnYecKoe nmocooue,
HaumenoBanue
NMPAKTHUKYM, JP.) 3EC
1. Eropos B.B. DKOJIOTHUECKAsi XUMHUS YuebHoe nocobue 2022 9bC «JIAHb»
2. CoitHuk H. A. 3anoBeAHOE J€J10 YueOHHUK 2022 9bC «JIAHb»
3. CriTHuk H. A. OKOJIOTHYECKHI MEHEPKMEHT U ayIUT YyeOHuK 2021 9BC «JIAHb»
4. Crypman B.W. Dxkonorudeckas 6€30MacHOCTh WH()OKOMMYHUKAIIHIA Y4eOHoe mocobue 2021 9BbC «JIAHb»
M OXpaHa OKPYKaIOIIEeH Cpebl




8.3. Ilepeuens mpogeccMOHAIBHBIX 0a3 JAHHBIX M MH(POPMAIHOHHBIX CHPABOYHBIX
CHCTEM

) American Journal of Engineering and Applied Sciences. Penenszupyemsiit
KYpHAJI - IyOJUKYeT pe3yNbTaThl HWCCIEOBaHUI B 00JACTH WH)XCHEPHBIX HAyK (MPHUKIIAIHAS
dusrMka M TpHUKIAaTHAS MaTeMaTHKa, aBTOMATH3allUs W YIpaBlIeHUE, XUMHUYECKas TEXHOJOTHS,
KOMIIBIOTEpHAsl TeXHUKA, WHPOPMATHUKY, WH)KEHEpHBIC NaHHBIE W pa3paboTKa MPOTrPaMMHOTO
o0OecrevyeHns, SKOJOTUYECKas WHXKEHEepPHUs, OJJICKTPOTEXHUKA, TPOMBIIUICHHAS WHXEHEPUs,
WHGOPMAIIMOHHBIE TEXHOJIOTUN U MH()OpPMaTHKa, MaTepHUAIOBEACHNE, H3MEPEHHE U METPOJIOTHS,
MAIIMHOCTPOEHHE,  MEOUIMHCKas  (u3mKa, DJHepreruka, oOpabOTKa  CHTHAJIOB U
TeleKoMMyHuKauuu: http://thescipub.com/journals/ajeas

) Philosophical Transactions. Xypnan npenocraBisier cBOOOAHBINM JOCTYI K
HAy4YHBIM IyOJMKAIMAM TIO CIEAYIOIIAM TeMaM: HWHXXCHEpHbIe, (QU3NYEeCKHe, MaTeMaTHIeCKHe
Hayku: http://rsta.royalsocietypublishing.org/

) Journal of Engineering and Applied Sciences (Medwell Journals). Kypnan
IpPEJCTaBIsIeT CTaTbU C pe3yJibTaTaMH HAy4YHBIX HMCCIEAOBaHUN B 00JaCTH MH)KEHEPHBIX HAyK
(MaremaTuka,  DJEKTPOTEXHHKA, MAIIMHOCTPOEHHE, DHEPreTHKa, aBTOMOOUIIECTPOCHHE,
OMOXUMUYECKas UHKEHEpUs, CTpOUTENIbHAS UH)KEHEepUs u T.J.):
http://www.medwelljournals.com/archive.php?jid=1816-949x

) DOAJ. Pecypc, KoTOpwIii oOecreyuBaeT JOCTYl K IOJHOTEKCTOBBIM
JNEKTPOHHBIM >KypHajaM TNpeJHa3Ha4deH AJIs MOWCKA MO0 Ha3BaHWIO CTaThU (KypHAla) WIH 1O
teme. DOAJ cTaBUT 1€/IbI0O BCECTOPOHHEE OCBEIICHUWE HAYYHOW MEPHOJIUKH, HAXOISALICHUCS B
OTKPBITOM JOCTYIIE€ M HCIOJIB3YIOIIEH OIpeaesieHHbIe Mephl, TapaHTHPYIOLIHE JIOCTOWHOE
KaueCcTBO WX cojiepkanus: https://doaj.org/

" HnrepHer-noprai «JIeKTOpHyM»;
Enuna xomnexuus undpoBbIx 00pa3oBaTeIbHBIX PECYPCOB;
®enepanbHblil nopran «OTKpbITOE 00pa30BaHUEN.
Oriental Journal Of Chemistry Hay4Hblil perieH3upyeMblil KypHAI OTKPBITOTO JIOCTYTIA.
Crpana: Unnus. SI3eik: anrnuiickuii. [1yOnuKkyeT pe3yapTaThl HAYYHBIX MCCIICIOBAHUN B
oOmact oOmel XUMUM, OMOXUMHH, CIEKTPOCKONHH, XHMHHU OKPYKAIOMIEH Cpelbl.
Hoctyrien nmonHoTeKcTOBBINM apxuB ¢ 2008 rona: http://www.orientjchem.org/Archive.php

8.4. IlepeueHb NpOrpaMMHOro obecrnevyeHus

Ne Haumenosanne IO PexBU3UTHI uoroni)pa
n/n (1aTa, HOMep, CPOK JAeHCTBHSI)
1. | Windows Horosop Ne 690 ot 19.05.2015r., cpok neicTBus -
OECCPOUHO
2. | Office Standart Horosop Ne 690 ot 19.05.2015r., cpox neicTBus -
OeccpouHo;
Horosop Ne 727 ot 20.07.2016r., cpok aeWcTBus -
0ECCPOUHO
3. | MathCAD Akt n/m ot 21.07.2009 (I'oc. Kontpakr 487 ot
28.05.2009), cpok aeicTBHS - 0ECCPOUHO
4. | Moaynb KHUTOOOCCIICYUEHHOCTH Joroop Ne 258/207 ot 31.03.2017r.



http://thescipub.com/journals/ajeas
http://rsta.royalsocietypublishing.org/
http://www.medwelljournals.com/archive.php?jid=1816-949x
https://doaj.org/
http://www.orientjchem.org/Archive.php

00pa3oBaTeILHOTO MpoIecca Mo AUCIUILINHE

8.5. Onucanne MarepHaJbHO-TEXHHYECKON 0a3bl, HEOOXOAMMOM Il OCYLIECTBJICHUS

HaumeHoBaHMe 000pPYI0BAHHBIX y4YeOHBIX
Ne Ka0MHeTOB, JadopaTopuii, MaCTePCKUX H
n/on | ap. 00bEeKTOB IS nposenennsi | [lepeyeHb OCHOBHOT0 000py/10BaAHMS
NPAaKTHYECKUX W Ja00PATOPHBIX 3aHATHH,
NMOMELeHHU VISl CAMOCTOATEIbHOMI
padoThl 00yYAKIIUXCS (HOMEP ayIMTOPHH)

1. | YueOnass ayauropuss g  nposeneHus | CTobl YYEHUYECKUE JIByXMECTHBIE
3aHATHH  JIGKIMOHHOTO  THUMA. Y4eOHas | (MOHOOJOKH), CTOJI MpPEroJaBaTebCKUH,
ayIuTOpUsl  JUISl  TPOBENCHUS  3aHSTHUH | CTYI MpenoaaBaTebCKUIA, JIocKa
CEeMHMHAPCKOTo THIa. Y4yeOHas ayAuTOpus IJIs | ayAuTOpHast (MeJoBast).

KypCOBOTO TPOEKTHUPOBAHUS (BBIMOJIHEHUS
KypCcOBBIX paboT). YueOHas ayauTopus Ais
MIPOBEJICHUS TPYIIIOBBIX M WHINBUAYATbHBIX
KOHCYJIbTAllMi. YueOHas ayIuTopus s
MPOBEJICHUS 3aHATUN TEKYLIEro KOHTPOJIA U
MIPOMEKYTOYHOM aTTecTanuu. (A-215)

2. | Jlaboparopus «BbeicOKOMONEKYIsIpHbIE Crounbl TabopaTopHbIE OCTPOBHBIE; CTOJIBI
COoeAMHEHUs». YdeOHass ayauTopus s | 1TabopaTOpHBIE MPUCTEHHBIE; CTOJIBI
MIPOBEJICHUS 3aHATUI CEMHUHAPCKOTO THIIA. nabopaTopHble; IKad BBITSHKHOM, mKad
YyeOHast ay TUTOpUS AL KYPCOBOTO BBITsDKHOUM 150011IB; Beckl ananuTuueckue
MIPOCKTUPOBAHUS (BBITIOJHEHUS KYPCOBBIX BJIP200; cymmnbnbiii mkad Snol 58/350;
pabot). YuebHas ayAuTOpHs AJISl IPOBEACHUS | CTON  BUOPOYCTONYMBEIIA; CTON
IPYMIIOBBIX u WHAUBUAYAIbHBIX | MUCbMEHHBIH; ETN TUIS XHM.
KOHCYJIbTAIMi. YueOHas ay TuTOpus st pPCaKTUBOB; TymOa ISl TIOCYABl U XUM.
MPOBEJICHUS 3aHATUN TEKYLIETO KOHTPOJSI M | peaKTHBOB; XOJIOTUITBHUK «Opck»;
IIPOMEXYTOUHOH arrectanuu. (A-220) peryusaTop HaIpsKEHUs BII2100;

MarHutHass memainka MMO2; tepmocrtat
UTU4; aBTOKJIAB; MOJMMEPU3ATOD;
HITaTHB 1abopaTopHBIi; JI0CcKa
ayJIMTOpHAsl TPEXCEKIIMOHHAs; Ta0ypeThl
n1abopaTopHble; XUMUYecKasi IOCy1a.

3. | Jlabopatopuss  "IIpomeccet w  ammapatel | CTONbBl ydeHHdeckue MOHOOI0kH, CTOJbI,
3alUThl  OKpyXkaromie cpenbl". YueOHas | CTyJdbs, JOCKa ayAWTOpHas (MeoBas),
ayouToOpusi  JUIs  TPOBEACHUS  3aHATUH | MPOEKTOp, HOYTOYK, SKpaH IEPEHOCHOM,
CEMHHApPCKOro TUMa. Y4yeOHas ayIuTopus Ui | yCTAHOBKA TEXHOJIOTHMYECKOTO KOMILIEKCa,
KypCOBOT'O TPOEKTUPOBAHUS (BBIIOJIHEHMSI | O3BOJISIONIAS CHU3UTh PacIpOCTpPAHEHUE
KypCOBBIX paboT). YueOHas ayauTopusl Uil | adpOJIUCIEPCHON CUCTEMBl B
MPOBEACHUS TPYNIOBBIX U MHAMBUAYAIBHBIX | IPOCTPAHCTBE, YCTAHOBKA, IO3BOJISIOIIAS
KOHCYNbTalil. YueOHas ayautopus [UIsl | CO3/aTh a3POAUHAMUYECKYIO TATY.
MIPOBEACHUS 3aHATHIN TEKYIIETO KOHTPOJIS U
MPOMEKYTOUHOM aTTecTanu. (A-409)

4. | [lomemenune a1 caMOCTOSTENBHON paOdOThI Croubl, CTyJbsl, KOMIBIOTEPBHI.
obOyuaroruxcs. (I'-401)
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