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1. HammeHoBaHue TUCIUIIIINHBI
XUMHYECKUE PEAKIIMN BOKPYT HAC

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucrumiimHa BXOJIUT B BApUaTUBHYIO YacTh biioka « b.1 » oO0pa3oBaTenbHON MpOrpaMMBbI IO HaITPaBICHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hanpasnenue noarorosku: 04.03.01 Xumus

HarpaBJIeHHOCTh [IpukiagHas Xumus



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pe3ynbrare ocBOEHUS IUCHUIUIMHBI XUMHYeCKHe PeaKIMi BOKPYT Hac y 00ydJaromerocs JOKHbI ObITh
c(OpPMHUPOBAHBI CIIETYIONTNE KOMIIETECHIIHH:

04.03.01 Xumus (HanpaBiIeHHOCTD : [IpukiagHas Xumus)
OIIK.1 Biageer 6a30BbIMHU 3HAaHUSIMH O COBPEMEHHOM HAYYHOUH KapTHHE MUPA Ha OCHOBE TIOJIOKCHUH,
3aKOHOB ¥ METOZ0B MaTEMaTHYECKUX U €CTECTBEHHBIX HAYK
Nupukaropsl
OIIK.1.1 Nmeet npeacraBieHue 0 HAYYHOW KapTUHE MUpPa HA OCHOBE TMOJI0KEHUH, 3aKOHOB U
3aKOHOMEPHOCTEN ECTECTBEHHBIX HAYK
IIK.1 CriocoGeH BbIOMpPATh U UCIOIb30BaTh TEXHUUECKHUE CPEJICTBA U METObI UCTIBITAHUH JIJIsl pELIeHUS
HAYYHO-HMCCIIEI0BATENbCKHX 3a/1a4 B TPO(GECCHOHATBLHON 00JIaCTH, IOCTABIEHHBIX CIEIMAIMCTOM Oojee
BBICOKOU KBaJTM(UKAIIUN
HNuaukaTopsl
IIK.1.1 ITpoBoauT paboOTHI IO OUCKY, 00pabOTKE U aHAIHM3Y HAYYHO-TEXHUYECKOH MH(OopMaIiy B
npodecCHOHaTBHON 00J1aCTH, TUNIAHUPYET OTACIbHBIC CTAANN UCCIEI0BaHU IPU Hamuuu obiero mana HUP



4. O0beM U coJepkaHue TUCHUTITHHBI

HanpasyeHusi noAroToBKu 04.03.01 Xumust (HanpaBiieHHOCTh: [IpuknanHas Xumust)
¢opma o0yuenus OYHas
NeNe TpumecTpoB, 5
BbIJICJICHHBIX /151 H3yYeHUs!
AUCHHUILINHBI
O0beM TMCUMILINHBI (3.€.) 3
O0beM TMCUMILVINHBI (AK.4aC.) 108
KonTakTHas padora ¢ 42
npenojasaresem (ak.4ac.),
B TOM 4HCJIe:
IIpoBenenue JJeKIUOHHBIX 28
3aHATHH
IIpoBenenne NpakTHYECKHUX 14
3aHATHI, CEMMHAPOB
CamocTrosiTesbHasi padoTa 66
(ak.4ac.)
@®opMbI TEKYLLIET0 KOHTPOJISI 3amuiaeMoe KOHTPOJIbHOE MeporpusiTHe (2)
HtoroBoe koHTposnbHOE MeponpusTue (1)
[TuceMenHO€ KOHTpOsIbHOE MeponpusTue (1)
®opMbI POMEKYTOUHOI 3auer (5 TpumecTp)
arrecTanuu




5. AHHOTHpOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

XuMHYecKHe peakiui H 3aKOHOMEPHOCTH UX MPOTeKAHUS

XuMHYEeCKHI M XUMHKO-TE€XHOJIOTHYECKHH MPo1ecc
[TonsTre Ppumueckoro U XMMHUYECKOTO Tporiecca, ux ommyue. OCOOEHHOCTH XUMUYECKOTO MpoIiecca.
Crnioco0bI kiaccuukanuyu XMMUYeCKUX IporeccoB. [IoHATHE XUMHKO-TEXHOJIOTHYECKOTO MPOoIEcca.
Knaccnquauml XUMHUKO-TEXHOJIOTHYCCKUX TPOUCCCOB.

OcCHOBBI XMMHUY€CKOH TEPMOIMHAMUKN. XMMHYECKOEe PABHOBeECHE
[TonsiTre TermoBoro 3¢ dhekTa XUMHUIECKOW peaKIui, SHTPOITUU U CBOOOTHON IHEPTUH XUMUYECKON PEaKIIUH.
Omnpenenenre BO3MOKHOCTH MPOTEKaHUs XUMUYecKoi peakuuu. J(uarpamMmmel Dmnnunrema. [lonsrue
KOHCTAHTBI XUMHUYCCKOTO paBHOBCCUA U €€ YACTHBIC ClIydau: KOHCTAaHTAa HOHU3AIlMHU, KOHCTAHTa yCTOﬁ‘-IHBOCTH
KOMIIJICKCHBIX COGHHHGHHﬁ, KOHCTaHTa aBTOIIPOTOJIM3A. CMCHIGHI/IG XUMHYECKOT'O paBHOBECHUA - IPUHIUIL
Jle-IllaTanwe - bpayHa.

OcHOBBI XUMHYECKOH KHHETHKH
[ToHsiTHE CKOPOCTH XUMHUECKOU peaKIiu, (GaKTOPhI BIUSIOIINE HA CKOPOCTh XMMUYECKON PEaKITUH.
MexaHu3M XUMUYECKUX peakluid, 3Heprust akTuBaiui. CrocoObl YBETUYEHUS CKOPOCTH XUMUYECKUX PEaKIU.
ITonsaTue xatanusa.

XumMuyeckue P€aKIuHu B IpUpoae

JBoronusi Beesennoi. [Ipoucxoxanne XMuMHYECKHUX 3JI€MEHTOB
Teopun npoucxoxnenus Beenennoit. Teopust bonpnioro B3peiBa. PaciipocTpaHEHHOCTB 2IIEMEHTOB BO
Bcenennoit. DBotonust 3B€3/] M CHHTE3 XUMUYECKUX AJIEMEHTOB: "TopeHne" BoJopoia, Tenus, yrieposa, a-, e-,
s-, I-, p-, X-Tiporiecchl. OmnpenesaeHne aTOMHBIX Macc 1eMeHTOB. OCOOEHHOCTH PaMOAKTUBHBIX 3JIEMEHTOB.

I'eosornyeckas 3Bosounst 3emuan. Munepaiaoreses
O6pazoBanue miaHeTsl 3emiisd. PacnpocTpaHeHHOCTh XUMHUYECKHX AJIEMEHTOB Ha 3emiie. XUMUYECKH COCTaB
aTMocdepsl, JIuTocdepsl, ruapocdepsl, MaHTHH, siipa. I3MeHeHne coctaBa atMocdepsl U Tupochepsl B
npouecce 3Boironuu 3emin. ['eonorudeckas mkasna u reojorudyeckue snoxu. OdpazoBanue u TpaHchopManus
MUHEPAJIOB.

BuoreoxumMmuyeckne HUKJIbI 31€MEHTOB
[TonsATHEe OMOreOXMMHUYECKHUX LIUKIOB. broreoxnmuueckre UKIbI BObI, a30Ta, yIiepoa, cepsl, pocdopa.
Tpancdopmanus onocheps! uenoBekom. HapymieHust 6MOre0XMMHUECKUX LIMKIIOB CBA3aHHBIE C aHTPOIIOTC€HHOM
JEeATEIbHOCTbI. BHOreOXMMHUYECKHUN IIUKI PTYTH.

XuMHYECKHE P€AaKIIUH B )KUBLIX OPpraHu3mMax

XUMHYECKHI COCTAB KMBbIX OPraHu3MoB. buomoJiekyJibl
DJIEeMEHTHBII COCTaB )KUBBIX OPraHU3MOB. BHOMOJIEKYIIbI COCTABIISAONINE )KUBON OpraHu3M. benku, xKupsl,
YTJI€BO/Ibl, HyKJIEMHOBBIE KUCIIOTHI: CTPOEHUE, (DYHKIMH, POJIb B )KHBOM OpTaHU3ME.

buosneperuka u MeTadoIM3M
OcHoBHbIE TyTH MEeTa0OIU3Ma OENIKOB, JKHPOB, YIIIEBOJOB B )KUBOM OpraHusme. AdpoOHoe 1 aHa’poOHOoe
okucaenue. OcHOBbI Ono3HepreTuku. [loHaTue o 1uKIe TPUKapOOHOBBIX KUCIOT. buocnHTe3 OMOIOrHYecKux
MOJIEKYI.

XuMHYECKHE P€aKIIUU B IPOMBINIVICHHOCTH

OCHOBHOI1 HEOPraHNYEeCKUIlI U OPraHUYeCcKuii CHHTe3



ChIpbe U1 XUMHUYECKON MPOMBIIIJICHHOCTH: UCTOYHHUKH, CIIOCOOBI T0ObIYM, 000TaeHHsI U MMOATOTOBKH K
nepepabotke. [IpoayKThl OCHOBHOT'O OpraHMYECKOro CUHTE3a M X POJIb B MPOMBIIINIEHHOCTH U
KU3HEACSITEILHOCTH YEJIOBEKA: KHCIIOTHI, OCHOBAHWMSI, COJIU. MUHEpaIbHbIE YI00OPSHHMS: KIIaCCU(UKAIINS,
IIPOU3BOJCTBO, NpUMEHEHHE. [I[pOayKThI OCHOBHOIO OPraHM4E€CKOro CUHTE3a B POMBIIIJICHHOCTH U )KU3HU
yenoeka. [lonmumepsl 1 Matepuaibl Ha OCHOBE MOJIUMEPOB.

IlepepadoTKa yJ1epoacoaep:Kamiero Cbipbs
YrnepoacoaepKamue Coipbe (IPpUpOoaHbIi ra3, HeTh, KAMEHHBIN YTOJIb): COCTaB, KIIACCU(UKAIMs, OCHOBHBIC
crioco0bI mepepaboTku. OCHOBHBIE MPOTYKTHI, TIOTy4YaeMble PHU TiepepaboTKe HEPTH U UX UCTIOIH30BAHUE:
ra3oBbIil OCH3WH, OCH3UH, KEPOCHH, PEaKTUBHBIC U JU3EIbHBIC TOIUINBA, Maciia, OUTyM, HETAHON KOKC.
KokcoBanue u razudukaiys KaMeHHBIX yIJIed Kak OCHOBHBIC HampaBieHUS X mepepadoTku. [IpupoaHbIii ras
KaK CBIPHE ISl OCHOBHOT'O OPTaHMYECKOTO CHHTE3A.

HaykoeMkuii 1 MaJIOTOHAKHBIA CHHTE3
Oco0eHHOCTH MaIOTOHHAXHOTO CHHTE3a. [Ipon3BOACTBO XUMHUECKUX peakTHBOB.CHHTE3 (hapMalieBTUIECKUX
cyoctanmmii. CHHTE3 BBICOKOYHCTBIX BEIIECTB U IIPOM3BOJCTBO U3CIUIl HA UX OCHOBE.

XuMHYEeCKHE PeaKUHU B ObITY
XUMUYeCcKHe BEIIeCTBa, UCTIONIb3yEeMbIE B OBITY, CBSA3b UX CBOIMCTB U Ha3HAYCHHUSI.



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI
OcHoBHas:

1. Xumus : yueOHO-MeToquueckoe nocooue / cocraputenu E. B. Hukutuna [u mp.], mox pegakuueit C. 1.
Bamenko. — ExatepunOypr : Ypanbckuii henepanpabiii yausepcutet, 9bC ACB, 2015. — 220 ¢. — ISBN
978-5-321-02442-3. — Texkct : anexkrponHsIii // Lludposoii oopazoatenbHbii pecypc IPR SMART : [caiiT].
http://www.iprbookshop.ru/68514.html

2. XuMus oKpyxarorieii cpenbl: yaeonoe nmocodue. / [Tox pen. T. . Xaxanuna. — M.: U3znatenbctBo FOpaiir,
2010. — 129 c¢. — (OcHoBsl Hayk). — [SBN 978-5-9916-0291-4. — TekcT : 21eKTpOHHBIH // DAEKTPOHHO-
oubnmoTeunas cuctema bubnuoTex : [caiir]. https://bibliotech.psu.ru/Reader/Book/8286

JlonmosiHUTEIBHAS

1. ®pumanta M. Xumus B aeiicTBuM.[ydeOHOe ocoOue] : mepeBoj ¢ aHrauiickoro : B 2 4. Y. 1/M. ®@pumanTi ;
nep. E. JI. Pozenbepr.-Mocksa:Mup,1991, ISBN 5-03-000934-5.-528

2. ®pumantn M. Xumus B neiictBun. [ yaueOHOe mocoOue] : mepeBo1 ¢ aHruickoro : B 2 4. Y. 2/M. @pumanTn ;
niep. E. JI. Pozen6epr.-MockBa:Mup, 1991, ISBN 5-03-000935-3.-620



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

[Ipu ocBOEHUYU JUCHUILIMHBI UCIIOJIB30BAHUE PECYPCOB ceTH VIHTEpHET HE MPEeyCMOTPEHO.

10. Ilepeuyenb MHGOPMANIMOHHBIX TEXHOJIOTHIA, HCTIOJIb3yeMbIX NP OCYIIECTBJIEHUH
00pa3oBaTeJIbHOI0 IpoLecca Mo JMCHUILJINHE

OO6pa3zoBaTeNBHBIN MPOIIECC MO TUCIUTIINHE XUMHYeCKHe PeaKIii BOKPYT HAC TIpeArnoaract
HCIOJIb30BAaHUE CIIEIYIOIIEr0 MPOrpaMMHOro o0ecnedeHns: 1 UH(POPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:
1. [Ipe3eHTaliiOHHBIE MaTEpUaIbI (CIal/Ibl IO TEMaM JIEKIIMOHHBIX U MPAKTUYECKUX 3aHITHI);

2. octyn B pexxume on-line B DiekTpoHHy 0 61bauoreunyto cucremy (3bC)
3. JlocTymn B 3JIeKTPOHHYIO0 HH(POPMAIIMOHHO-00pa30BaTEIbHOM Cpely YHUBEPCHUTETA.

[Ipu ocBOeHMM MaTepuana v BHITIOTHEHUS 3aJaHH M0 TUCIUIUIMHE PEKOMEHYETCsl UCTIOIB30BaHUE
MaTepuasoB, pa3MeIIeHHbIX B JImunbix kabuHeTax ooyuaromuxcss ETUC [ITHUY (student.psu.ru).

[Tpu opranu3anuu JUCTaHIIMOHHON paOOTHI M MPOBEJCHUM 3aHITHI B PEXKHME OHJIAH MOTYT
UCTIOJIh30BAThCS:

cucteMa BuIeoKoH(pepeHIIcBs3u Ha ocHoBe miatdopmel BigBlueButton (https://bigbluebutton.org/).

cuctema LMS Moodle (http://e-learn.psu.ru/), koTopas moanepKuBaeT BO3MOKHOCTh UCIIOJIb30BAHUS
TCKCTOBBIX MAaTCPUAJIOB U HpeSeHTaHI/II\/'I, ayJuo- U BUJACOKOHTCHT, a TaK K€ TCCThI, IPOBEPACMEIC 3a/IaHNA,
3aJJaHus JJI COBMECTHOM paboTHI.

cuctema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepHAJIBLHO-TEXHUYECKOI 0a3bl, HEOOX0AMMOM AJIs1 OCYLIeCTBJICHUS
00pa30BaTEJBLHOIO NPOLECcca M0 AUCHHUILIHMHE

Jnist mpoBeIeH!sI JTEKIIMOHHBIX 3aHATHI: ayINTOPHs, OCHAIEHHAs! TPE3EeHTAMOHHON TEXHUKON (TIPOEKTOp,
9KpaH, KOMITBIOTEP/HOYTOYK) C COOTBETCTBYIONIUM ITPOTPAMMHBIM 00€CIICUYECHUEM.
Jlyist mpoBeieHNs TPAKTUUECKUX 3aHATHI: ayTUTOPHS, OCHAIIIEHHAs MTPE3CHTAIIMOHHON TEXHUKOM (MPOEKTOD,
9KpaH, KOMIIbIOTEP/HOYTOYK) C COOTBETCTBYIOLUM MPOTrpaMMHBIM 00€CIIeYeHHEM, MEJIOBOM (1) UIIM MapKepHOM
JIOCKO.
Jlj1 caMOCTOSITENIbHOM paboThI: ayAUTOPUS ISl CAMOCTOSTEIbHON pabOoThl, OCHAILIEHHAs! KOMIILIOTEPHOI
TEXHUKOH ¢ BO3MOXXHOCTBIO MOJKIIIOYEHHUs K ceTh «IHTepHET», 00eCcreueHHBII TOCTYIIOM B 3JIEKTPOHHYIO
MH(POPMALMOHHO-00pa30BaTENbHYIO Cpely YHUBEpcHTeTa, moMenienus Hayunoit 6udauorexu [II'HNY

[Momemenus HayuHoii 6ubnuorexku [II'HUY mist oGecrieueHns: caMOCTOATEIbHONU Pab0Thl 00yUYaOIUXCS:

1. Hayuyno-Oubnuorpadudeckuit otaen, xopi.l, aya. 142. O6opynoBaH 3 nepcoHaIbHBIMH KOMIIBIOTEpA C
JOCTYIIOM K JIOKQJIBHOM U II100aJIbHOM KOMITBIOTEPHBIM CETSIM.

2. YnTanpHbli 3aJ1 TyMaHUTApHOM JUTEpaTyphl, KopI. 2, aya. 418. O60opyaoBaH 7 nepcoHabHBIMU
KOMIIbIOTEPAMH C IOCTYIIOM K JIOKaJbHOM U INT00ANbHOM KOMIIBIOTEPHBIM CETSM.

3. UnTanbHBIN 321 €CTECTBEHHOH JIUTEpaTyphl, KOpIL.6, aya. 107a. OGopyaoBaH 5 nmepcoHaIbHBIMH
KOMIIbIOTEPAMH C JOCTYIIOM K JIOKAJIbHOM U INT00AIbHOM KOMIIBIOTEPHBIM CETSIM.

4. Otnen MHOCTPAHHOM HUTEpaTyphl, Kopm.2 aya. 207. O6opynoBan | mepcoHaIbHBIM KOMITBIOTEPOM C
JIOCTYTIOM K JIOKQJIbHOM U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

5. bubnuoreka ropuanyeckoro gaxynprera, Kopn.9, aya. 4. O6opynoBana 11 nepconanbHpIMU
KOMIIBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

6. UuranbHbIi 3a1 reorpaduyeckoro gaxyiabTera, Kopi.8, aya. 419. O6opynoBaH 6 mepcoHAIbHBIMA
KOMIIBIOTEpPAMH € JOCTYNOM K JIOKaJbHOW U T7100a1bHON KOMIIBIOTEPHBIM CETSIM.

Bce xoMmbioTepbl, yCTaHOBICHHBIE B TOMEUICHUAX HAyYHOU OMOJIMOTEKH, OCHAILIEHBI CIICAYIOIINM



MIPOrPaMMHBIM 0OecTieYeHHEM:
Omneparmonnas cuctema ALT Linux;
Oducnprii maket Libreoffice.
CnpasouHo-npaBoBas cucteMa «Koncynbrantlmrocy



DoH/IbI OLIEHOYHBIX CPEACTB JJIsl ATTECTAIMHU MO TUCHHUILIHHE
XuMuyeckne peakiuu BOKPYT HAC

I[lnannpyembie pe3yabTaThl 00y4eHHsl 0 TUCHUILIHHE IS GOPMUPOBAHUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPUU UX OLleHMBAHUS

OIIK.1

Baageer 0a30BbIMH 3HAHMSAMM O COBPEMEHHOH HAYYHOH KaPTHHE MHPA HA OCHOBE IOJIOKECHM,
3aKOHOB M METOJA0B MAaTEeMATHYECKUX U €CTECTBEHHBIX HAYK

Nmeet npeacrapiienue o
Hay4YHOU KapTHHE MHUpa
Ha OCHOBE II0JI0KCHUM,
3aKOHOB U
3aKOHOMEPHOCTEMN
€CTECTBEHHBIX HAYK

3aKOHOMEPHOCTH, ONPEAEIISIIOLINE
BO3MOKHOCTb U CKOPOCTb
IPOTEKaHUsI XMMHUYECKUX
peakuil B IpUPOAE U
IPOMBIIIJIEHHOCTH

YMETD onpenenars CynHocTb
IPUPOJIHBIX, IPOMBILIUIEHHBIX U
OBITOBBIX MPOLIECCOB C TOUKH
3peHusl XUMUU

BJIAJIETDH nHaBbIKOM aHaan3a
IPUPOJHBIX, IPOMBILIUICHHBIX U
OBITOBBIX MPOLIECCOB C TOUKH
3peHUs] XUMHUYECKON KNHETUKU U
TEPMOJUHAMUKHU

Komnerenuus IInanupyemble pe3y/bTaThl Kpurepun oneHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
OIIK.1.1 3HATD ocHOBHBIE HeynoBJierBopures

He 3HaeT 0ocHOBHBIE 3aKOHOMEPHOCTH,
OIIPEAEIAIOIIE BO3MOKHOCTb U CKOPOCTb
IIPOTEKAaHUsI XMMUYECKUX PEaKIUi B IPUPOJIE U
npoMsblnieHHOCTH. He ymeer onpenenars
CYITHOCTb NPUPOJHBIX, IPOMBIIIJICHHBIX U
OBLITOBBIX IMPOLCCCOB C TOUKHU 3PpCHUA XUMHU.
He Brageer HaBbIKOM aHaNM3a IPUPOIHBIX,
MPOMBIINIJICHHBIX U OBITOBBIX mponeccoB €
TOYKHU 3PCHUMA XUMHYECKON KUHETHKU U
TCPMOJAUHAMHUKN

YnoBaerBopuTeabH
HNmeeT He cucTeMaTUdecKre 3HAHUS OCHOBHBIX
3aKOHOMEPHOCTEH, ONPEAEISIIOIIUX
BO3MO>XHOCTb Y CKOPOCTb IIPOTEKAHUS
XUMHUYECKUX PEAKIIUHI B IPUPOIE U
IIPOMBIIIJIEHHOCTH. Y MEET ONPENEIATh
CYILIHOCTb IIPUPOJIHBIX, IPOMBILUIEHHBIX U
OBITOBBIX MPOLIECCOB C TOUKH 3pEHUS XMMHUU.
He Bnaneer HaBBIKOM aHaJIN3a MPUPOAHBIX,
IIPOMBIIIJICHHBIX ¥ OBITOBBIX IIPOLIECCOB C
TOYKH 3PEHUS XMUMHYECKON KUHETUKU U
TEPMOJUHAMUKHU

Xopouo

Hmeet chopMHpOBaHHBIE, HO COAEPIKAIIINE
OTJEJbHBbIE MPOOEIIbl, 3HaHHUSI OCHOBHBIX
3aKOHOMEPHOCTEW, ONPEACIIAIOINX
BO3MO>XHOCTb M CKOPOCTb ITPOTEKAHUS
XUMHUYECKUX PEAKIUHI B PUPOJE U
IIPOMBIIIJIEHHOCTH. Y MEET OIpeAesiTh
CYIIHOCTb MPUPOJAHBIX, TPOMBIIIJIICHHBIX U
OBITOBBIX IMponIeCCOB C TOUKU 3pCHUA XUMUU.
Bnazneer HaBbIKOM aHanu3a NPUPOIHBIX,
MPOMBIIIJICHHBIX ¥ OBITOBBIX ITPOLIECCOB C
TOYKH 3PEHUSI XMUMHUUYECKON KUHETUKU U
TEPMOJUHAMUKU




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3yJbTaThl
o0yueHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

OT1an4yHO
3HaeT OCHOBHbBIE 3aKOHOMEPHOCTH,
ONpEEAIOIINE BOBMOXKHOCTh U CKOPOCTh
MPOTEKAHUsI XUMUYECKUX PEAKLUN B IPUPOJIE U
MIPOMBIIIICHHOCTH. Y MEET ONpeIeIsATh
CYIIIHOCTb TTPUPOIHBIX, TPOMBITIUICHHBIX H
OBITOBBIX MPOIIECCOB C TOYKH 3PEHUS XUMUHU.
Brameer HaBbIKOM aHaIM3a MPUPOIHBIX,
MIPOMBIIIICHHBIX ¥ OBITOBBIX MTPOIIECCOB C
TOYKH 3PEHUS XUMUYECKON KMHETUKHU U
TEPMOANHAMUKH

ITK.1

Cnoco0eH BbIOHPATH M HCIOJIb30BATh TEXHMYECKHE CPEACTBA U METOAbI MCIILITAHU 1151
pelIeHUs] HAYYHO-UCCJIeI0BATEILCKUX 32124 B IPO(EeCCHOHAIBHOM 00/1aCTH, MOCTABJIECHHbBIX
CNEeNNAJNCTOM 00Jiee BLICOKOH KBAJIN(PUKAIMHA

Komnerenuus IInanupyemsle pe3yJibTaThl Kpurtepun oneHnBanus pe3yjbTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
IK.1.1 3HATD ocHOBHBIE IPUHIIUIIBI HeynoBierBopureJ

[TpoBoauT paboOTHI TIO
MMOUCKY, 00paboTKe U
aHaJIM3y Hay4YHO-
TEXHUYECKON
uHpopMauu B
npoQecCuOHAIbLHON
o0nacTy, IIaHUpyeT
OTJIENbHBIE CTATUN
UCCJICTIOBAHMSI IPU
HAIMYUU OOIIETO MaHa
HUP

paboThI C COBPEMEHHBIMH
IIOMCKOBBIMU CUCTEMAMH U
HAayKOMETPUUECKUMHU OazaMu
JTAaHHBIX €CTECTBEHHBIX HaYK.
YMETD ocymiecTBisITh NOUCK
Hay4YHO-TEXHUYECKOU
uHpopmanuu B chepe
ectecTBeHHbIX HayK. BJIAJIETDH
HaBBIKOM 00pabOTKH U aHau3a
cOOpaHHON HAYYHO-TEXHUYECKON
UH(pOpMaLIUY.

He 3HaeT ocHOBHbIE IPUHLIUIIBI PAOOTHI C
COBPEMEHHBIMU TTOMCKOBBIMH CUCTEMaMU U
HAYKOMETPUYECKUMU 0a3aMu TaHHBIX
€CTEeCTBEHHBIX HayK. He ymeeT ocyImecTBIsITh
MOUCK HAYYHO-TEXHUYECKOH HH(pOpMaIiu B
cdepe ecTeCTBEHHBIX HayK M HE BJIAZICET
HABBIKOM 00pabOTKH U aHAJIM3a COOpaHHOM
HAYYHO-TEXHUYECKON HH(pOpMAIIH.

YnoBaerBopuTebH
3HaeT OCHOBHBIC IPUHITHITEI paOOTHI C
COBPEMEHHBIMHU TIOMCKOBBIMH CUCTEMaMH H
HAaYKOMETPUIECKUMU 0a3aMu TaHHBIX
€CTEeCTBEHHBIX HayK. He ymeeT ocymecTBIsITh
MOUCK HAYYHO-TEXHUYECKOH HH(pOopMaIiu B
cdepe eCTECTBEHHBIX HayK U HE BIIAJCET
HaBBIKOM 00pabOTKH U aHAM3a COOpaHHOM
HAYYHO-TEXHUYECKON MH(OpMAIIH.

Xopouo

3HaeT OCHOBHBIEC IPUHITUITEI pabOTHI C
COBPEMEHHBIMU TTOMCKOBBIMH CUCTEMaMU H
HAaYKOMETPUYECKUMU 0a3aMu TaHHBIX
€CTECTBEHHBIX HayK. He ymeeT ocyecTBIsATh
MOUCK HAYyYHO-TEXHUYEeCKON HH(popMaIuu B
cdepe eCTECTBEHHBIX HAyK WU HE BIIaJICCT
HaBBIKOM 00pa0OTKH M aHaJIU3a COOpaHHON
HAYYHO-TEXHHYECKOW HH(DOpMAITUH.




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

OT1iu4HO
3HaeT OCHOBHBIEC MPUHITUIIBI PAOOTHI C
COBPEMEHHBIMU MTOUCKOBBIMU CUCTEMAMHU U
HAyKOMETPUYECKHUMH 0a3aMu JaHHBIX
€CTECTBEHHBIX HayK. Y MEeT OCYIIECTBISATh
MOKMCK HAYYHO-TEXHUYECKOW MH(pOpMaluu B
cdepe ecTeCTBEHHBIX HayK. Biaieer HaBbIKOM
00paboOTKH M aHAJIM3a COOPaHHOW HAyIHO-
TEXHUYECKON MH(pOPMAITHH.




OueHo4YHbIE CPEACTBA TEKYHIET0 KOHTPOJIS U MIPOMEKYTOYHOM aTTecTalun
Cxema gocTaBku ;. ba3zoBas

Bujx MeponpusiTusi NpOMeKyTOYHOM aTTecCTANMH © 3a4eT

Cnioco0 npoBeeHust MepoONPHUATHS MPOMEKYTOYHOM aTTecTanuy : OlEHKa 10 JUCHUILUIMHE B paMKax
IPOMEKYTOUHOW aTTEeCTAllUU OIPEIENIIETCSl Ha OCHOBE 0ayIOB, HAOpAHHBIX 00YUYAIOIIUMCS Ha KOHTPOJIbHBIX
MEpOTNPHUATUSAX, IPOBOJUMBIX B TEUEHUE YUEOHOI 0 MEPHOAA.

MaxkcumanbHoe Koan4yecTBo 6a/os : 100

KonBepranusi 6a/U10B B 0TMETKH

«otau4Ho» - ot 81 g0 100

«xopomo» - ot 61 no 80

«YJOBJIETBOPUTEJbHO» - 0T 48 10 60
«HeYI0BJIETBOPUTEIbHO» / «<He3a4TeHo» MeHee 48 Oaiia

Komnerenuus Meponpusitue KonTposnpyembie 3jieMeHTBI
(mHaUKaTOP) TeKYILero KOHTPoJIs pe3yJbTaToB 00y4eHHs
IIK.1.1 OCHOBBI XUMHUYECKOM 3HaHHE OCHOBHBIX 3aKOHOMEPHOCTEH
IIpoBoaMT pabOTHI 1O MOUCKY, KHHETUKH IIPOTEKAaHUsl XUMUYECKHUX PEaKLUil
00pabOTKe 1 aHATH3Y HAyYHO- ITncbMeHHOe KOHTPOJIbHOE
TEXHHICCKOM PIH(i)OpMaL[I/II/I B MeponpusaTHe

npodeccuoHaNbHOM 00JacTH,
IJIAaHUPYET OTHAEIbHbIE CTaIUU
UCCIIE0BAHUS IPU HATTMYUHU
obmero miana HUP

OIIK.1.1

Nwmeer npeacraBiieHre 0 HAY4YHOU
KapTUHE MHUpa Ha OCHOBE
MMOJIOKEHUH, 3aKOHOB B
3aKOHOMEPHOCTEHN €CTECTBEHHBIX

HayK

IK.1.1 buoreoxumudeckue ukibl | 3HAHWE OCHOBHBIX

IIpoBoauT paboOTHI IO MOUCKY, JJIECMCHTOB OMOreOXMMHUYECKUXITUKIOB 3JIEMEHTOB U
00pabOTKe U aHAIN3Y HAyYTHO- 3amumaeMoe KOHTPOJIbHOE XUMUYECKUX MPOLIECCOB, MPOUCXOASIIIUX B
TEXHUYECKON HH(pOpMAIINY B MeponpusiTue npoliecce TpaHchopMaIu 3J1€MEHTOB B
npodeCcCuoHAIBHON 00J1aCTH, IpHUpoIe

IJIAaHUPYET OTHAETbHbIE CTaIUU
UCCIIE0BAHUS IPU HATTMUUHU
ob6miero miana HUP

OIIK.1.1

Nwmeer npeacraBiieHre 0 HAYYHOU
KapTUHE MHUpPa Ha OCHOBE
MMOJIOKEHUH, 3aKOHOB B
3aKOHOMEPHOCTEN €CTECTBEHHBIX
HayK




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

MnK.1.1

[TpoBOIUT PabOTHI MO MOUCKY,
00paboTKe M aHAIM3y HAYYHO-
TEXHUYECKOI HH(pOpMAIHU B
npo¢eCCHOHAIBHON 00J1acTH,
IUTAHUPYET OTJICIbHBIC CTa NN
WCCJICTIOBAHMS IPU HATHIHH
obmrero mana HUP

OIIK.1.1

Nwmeer npeacraBieHne 0 HAy4HOU

KapTUHE MHpa Ha OCHOBE
MMOJIOKEHUM, 3aKOHOB U

3aKOHOMEPHOCTEW €CTECTBEHHBIX

HayK

buosneperuka u Merabonu3m
3ammmaeMoe KOHTPOJIbLHOE
MeponpusiTue

3HaHUE KIFOUEBBIX XUMHUYECKUX
MPOLECCOB, MPOUCXOASAIIUX B ) KHBOM
Opra"Husme

MK.1.1

[TpoBOIUT PabOTHI MO MMOUCKY,
00paboTKe M aHAIM3y HAYYHO-
TEXHUYECKOH nH(pOpMAIHU B
po¢eCCHOHAIBHON 00J1aCTH,
TUTAHUPYET OTICIIbHBIC CTA K
WCCJICTIOBAHMS IPU HATHIHH
obmero mmana HUP

OIIK.1.1

Nwmeer npeacrasBieHne 0 HAy4HOU

KapTUHE MHpA Ha OCHOBE
IMOJIOKEHUH, 3aKOHOB U

3aKOHOMEPHOCTEW €CTECTBEHHBIX

HayK

XUMHYECKUE PEAKIUU B
ObITY

HTorosoe KOHTpPOJIBLHOE
MeponpusiTie

Knowledge of the main biogeochemical
cycles of elements and chemical processes
occurring in the process of transformation
of elements in nature . 3HaHNE OCHOBHBIX
XMMHUUYECKHUX PEaKIni, peaan3yeMbIX B
MPOMBIIUICHOCTH ¥ B IOBCETHEBHOM
’KM3HU YEIIOBEKa

Crneunpuxkanusa MeponpusTHI TEKyILIEro KOHTPOJIS

OCHOBBI XUMHYECKON KUHETHKH

HpO,[[OJ'DKI/ITCJIBHOCTL IMPOBCACHUA MCPOIIPUATUA HpOMe)KyTO"IHOI\/’I aTTeCTaluu: 1 vyaca

VYcnoBus npoBeaEHUS MEPONIPUATHUSA: B YAChI ay/INTOPHOM padoThI

MakcumanbHBIH 0asul, BRICTABISEMBIN 32 MEPOTIPUATHE MPOMEKYTOUHOM aTTeCTalun: 25

[TpoxoaHoii 6amt: 12

Iloxa3aTesn oeHMBaHUSA Banast
Pemrenue 3aaun Ha pacueT TEIUIOBOTO AP QeKTa peakMy U UCTIOIb30BAaHMS TETUIOTH PeaKIIuU 7
Pemenue 3aaun Ha pacueT U3MEHEHUSI CKOPOCTH PEaKLMU C U3MEHEHHEM ITapaMeTPOB Mpoliecca 7

(KOHIIEHTpAINH, TEMIIEPATYPHI, JaBICHUS)

Pemienue 3ala4i Ha CMCHICHUC XUMHNYCCKOT'O paBHOBECUA

OTBeT Ha BOIIPOC O Pa3/IM4vul XUMHUUYCCKHUX, (bl/ISI/I‘ICCKI/IX U XUMHKO-TCXHOJOTUYCCKUX IIPOLCCCOB

buoreoxumMu4veckue NUKJIbI 3JIEMEHTOB




IIpo0mKUTENBHOCT IPOBENCHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus mpoBeaeHUS MEPONIPUATHUS: B YAChI CAMOCTOSITEIbHON PadoThl
MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE IPOMEKYTOUHON aTTecTauuu: 25
[Tpoxoanoii 6amm: 12

IToxa3aTeIu onleHUBAHUS Baaasl
[ToaroroBka nokiana Ha Temy "'BUOreOXMMHYECKUE [IUKIIBI AJIEMEHTOB" 12
[Ipe3zenTanus n0KIIaga ¥ OTBETHI HA BOIIPOCHI ITOCIIE BHICTYIUICHHS 7
[ToaroroBka npe3eHTau J0KIaaa "bHOreoXuMUIecKre [UKIIbI SJI€MEHTOB" 6
Buosnepernka u Mmeradoau3m
[IpoK0mKUTETBEHOCTE IPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBust mpoBeIeHNSI MEPOIIPUSTHS: B 4AChl CAMOCTOSITEILHOI PadoThI
MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE IPOMEKYTOUHON aTTecTauuu: 25
[Tpoxoanoit 6amm: 12
IToxa3aTeIu onleHUBAHUS Baaasl
OtBeThl Ha TecTOBBIE BOITPOChl NeNoe 1 - 6 12
Pemenune 3amaun Ha onrcaHUE CBOMCTB OCHOBHBIX OMOMOJIEKYJT 7
Pemenune 3amaun mo OuosHEpreTUKe (pacyueT BhIACIAEMON YHEPTUN TTPU OMOJIOTUYECKOM 6
OKHUCJICHUN)
XuMuveckne peakiuu B ObITY
[IpoK0mKUTENTBHOCTE IPOBENCHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus TpoBEAEHUS MEPONIPUSITHUS: B YAChl CAMOCTOSATEJILHOM padoThI
MaxkcuManbHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATUE IPOMEKYTOUHON aTTecTauuu: 25
[Tpoxoanoit 6amm: 12
IToxa3aTe 1M onleHUBAHUS Baaasl
[ToaroroBka Tekcra A0KIaAa Ha TeMy "XHUMHUYECKUE PEeaKlUy B ObITY" 12
[ToaroroBka npezeHTanuu A0kiIana "XUMUYECKUE PEAKIINH B OBITY" 7
[Ipe3eHTanus nOKJIaJa ¥ OTBETHI HA BOIIPOCHI IO TOKJIAILY 6




