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1. Bua npakTuku, cnocod u ¢gopma npoBeeHUs NPAKTUKHU

Bupg npaktrku yueOHast

Tun npakTuky 03HAKOMHTEIbHAS MPAKTHKA

Crioco6 npoBeieHNs TPAKTUKY CTALMOHAPHASI, Bble3/IHas
®opma (hopmbl) POBeIECHUS TPAKTUKU JUCKPETHASA

2. MecTO NPAKTHKH B CTPYKTYpe 00pa3oBaTe/IbHOM POrPaMMbl

VYyebnas npaktuka « [IpakTuka mo pemenuro 3aaa4 no XuMuu » BXOJUT B 00s3aTenbHY0 4acTh biioka « b.2 »
00pa3zoBaTeNbHON MPOTrPAMMBI IO HATIPABJICHUSAM TTOATOTOBKH (CIEIHATBLHOCTSIM):
Hanpasnenue: 44.03.05 Ilenaroruueckoe odpasoBanue (¢ 1ByMs IpouiIsiMU MOATOTOBKH )
HaIlpaBJIEHHOCTh XuMus U buosnorus

Ileab NpakTUKH :

OcHoBHasl 11eJIb MpeJIaraeMoro Kypca COCTOUT B (JOPMUPOBAHUU DIIEMEHTOB TBOPUYECKOTO XUMUYECKOTO
MBIIJICHHSI CTYI€HTOB, KOTOpoe OyAeT UCIIOIB30BaHO sl pEIICHHU XMMHUECKHX 3a7a4, CBA3aHHBIX CO
CHEIHAIbHOCTBIO, U OYJIET MepeHeceHo B MpodeCcCHOHATIBHYIO NeATeNbHOCTh. CTYJEHT JOJIKEeH UMETh
MIpe/ICTaBJICHHUE O PA3IMYHBIX TUIAX 3a/1a4, CII0CO0aX UX PEIICHUs U YMEHUU OOBSCHATH X0/ PeIlleHus 3a1ad,
KOTOpBIE PEIIaloTCs B IIKOJIAaX 10 IporpaMmMaM OCHOBHOTO U CPEIHEro oOpa3oBaHMs.

3ajauM NPAKTHKH :

B pamkaMm npakTHKU CTYACHT OyIeT:

. 3HaTh OCHOBHBIE THUIIBI 3aa4 HIKOJBHOI'O KypCa XUMHUU;

. 3HaTh OCHOBHbBIE METO/Ibl U AITOPUTMbI PEIICHUS 3a]a4 IKOJBbHOTO Kypca XUMHH;
. 3HaTh NPAKTUYECKYIO 3HAUMMOCTh YMEHUS PEIIaTh 3aJa4l 110 XUMHHU;

. YMeTb pemarh 3a7auu IKOJIbHOTO Kypca XUMHUU;

. YMeTh OOBSICHATH XOJI pelIeHHs 33/1a4U;

. YMETh COCTaBISTh KOHTPOJIbHBIE 3aa4H;

. UmeTth npencraBnenue 00 yCTpOHCTBE MIKOIBLHOM MPOrpaMMBbl 110 XUMHH.
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3. IlepevyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUS
B pesynbTaTe npoxoxaeHus npakTuky [IpakTika mo pemeHunio 3a1a4 1o XUMHHU y 00yJaroIerocs
JOJDKHBI OBITH CHOPMHUPOBAHBI CIIEIYIONINE KOMITETCHIINH:

44.03.05 Ilenarornyeckoe oopazoBaHue (¢ AByMs NpOGUISIMHU MOATOTOBKH) (HANPaBIEHHOCTh | XUMUS U
buonorus)
IIK.2 crioco0OeH 1cnob30BaTh CUCTEMAaTU3UPOBAaHHbIE 3HAHUS B COOTBETCTBHH C NMpoduiem
[e/1arOrMYecKon AeATeNbHOCTU
NugukaTopsl
ITK.2.2 neMOHCTpupyeT TeopeTUYeCKHEe U MPaKTUUECKUe 3HaHUs B U30paHHOM NpeIMeTHOM 06acTu



4. Conep:kanue u 00beM NPAKTHUKH, GOPMBbI OTYETHOCTH

IIpakTHka 10 penIeHuIo 3a1a4 110 XMMHH HalleJICHAa HAa TIOHUMaHUEe U IPUMEHEHUE CTYICeHTaMU 3HaHUM, YMEHUI
Y HaBBIKOB, /Ul PELICHHUS 3a7a4 pa3IMYHOr0 THIIAa B paMKax LIKOJBHBIX IPOrpaMM OOIIETo U CPEAHEro
00pa3oBaHUs 110 XUMHH.

HanpasjieHue moAroroBKu 44.03.05 Ileparoruueckoe oOpa3oBaHue (C AByMs NpoUiIsiMu
MOJATOTOBKM) (HAMPaBJICHHOCTh: XUMHS U bruosorus)
¢opma o0yuenus OYHas
NeNe TpumecTpoOB, 14

BbIIeJIEeHHBIX LIS
MPOXO0KIeHUsI TPAKTHKHU

O0bem npakTHKH (3.€.) 3
O0bem npakTHKH (aK.4ac.) 108
dopmMa 0TYETHOCTH Ok3ameH (14 Tpumectp)

IIpuMepHBIil rpagUK NPOX0KACHUS NPAKTUKH

KomnuectBo

4ACOB Coneprxanue padboT MecTo npoBeaeHus

[IpakTHKa N0 pelIeHUIO 3aa4i 0 XUMUHU

108

BBGI[CHI/IG. Tunoswie 3aJa4U I10 XUMHUU

6 OcHOBHBIE TIOHATHS U 3aKOHBI XuMuH. Crienduka 3amanuii mo | XUMHUYEeCKUN (aKyIbTeT
xuMHH. PacueTHble 1 HepacueTHbIe 3a1auu 1o xumuu. OcHoBHele | [ITHNY
npaBuiIa OpOPMIICHHS U PEISHHUs 3a/1a4 110 XUMHH.

Metoauka peUICHus 3a/1a4. AHFOpI/ITMLI peuIcHud

6 OcHoBHbIe GOpMYITBI PU3NIECKUX BEIHUMUH U UX B3AUMOCBS3H, | XUMHUYECKHH (paKyIbTeT
KOTOpBIEe 00ydJaronuecs J0JKHBI 3HaTh B 00s13aTenbHoM nopsiake | [ITHY

Y UCTIOJIb30BaTh UX MPHU PElICHUH. PacueTbl Mo XUMUYECKUM
dbopmynamM. AIropuTM pereHus 6a30BoH 3a1auu. Y CIIOKHEHUE
0a30B0I1 3amaun.

MareMaTndeckue MCTOJBI ITPU PCHICHUH XUMHUYCCKUX 3aaa4

8 Maremarnszanus xumuu. [Ilpuem BerumTanus macc. [lpuem XuMudeckuil GpakyyibTer
aHanu3a nyTH. Meroauka ABYX HEW3BECTHBIX. JIormueckui
IIPUEM PEILIECHUS.

Pemenune 3a4a4 C UCIIOJIb30BaHHMCM OCHOBHBIX MOHSATHH ¥ 3aKOHOB XUMHHU

14 3amaun Ha BBIUYMCIIEHUE KOJIMYECTB, MacC U 00bEMOB UCXOAHBIX | XUMUYECKUN (aKyIbTeT
BEIIIECTB 10 KOJUYECTBY, Macce U 00beMy poayKkToB peakuuu u | [ITHUY

oOpaTHbIE pacueThl. BeruncieHus Koin4yecTs, Macc 1 00beMOB
IIPOYKTOB PEAKLIMK, €CIIU OJUH U3 PEareHTOB CONEPKUT

MIPUMECH.
Pemenue 3a/1a4 ¢ UCIOJIb30BAHUEM MOJIEKYJISIpHOM popmbl BeriecTBa. BoiBoa XxuMHuecKux Gopmyi
14 3amauu, CBSI3aHHBIE C UCTIOIB30BaHHEM (OPMYJT BEIIECTB. Xumuueckuit pakyabTeT

Brruucnenue maccel BemiecTBa 1o ero KoaudecTBy u ooparasii | [ITHUY
pacuet. OnpenesieHre MacCOBOM JIOJIM 3JIEMEHTA B BEIIECTBE 11O




KonnuectBo
Y4acoB

Copepxanue paboT

MecTto npoBeaeHus

€ro MOJIEKYJIIPHON Macce 1 Hao0opoT. BeiBox hopmyn
COEZMHEHUH 110 KOJIMYECTBEHHOMY COCTaBY.

Pemenue 3amau mo YPaBHCHUIO XHUMHYCSCKOM pE€aKuuun

14

Borurcnenus o ypaBHEHUSIM PEaKIIfii, MPOTEKAIOIINX B
pacTBopax U TpeOYIOIIUX y4eTa KOHIEHTPalluu PeareHTOB.
Boruncnenus Konm4yecTs, Macc M1 00bEMOB IPOAYKTOB PEAKIIIH,
€CJIM OJIUH U3 PEareHTOB CONEPKUT IPUMECH.

XuMudeckuil pakyibTeT
[MI'H1Y

Pemienue 3a1a4 o TeMe pacTBOPEI

14

BrruuciieHus ¢ UCIIOJIb30BaHUEM ITOHITUS ""MaccoBas 10
pacTBOpPEHHOI0 BelecTBa". 3ajauM Ha ONpe/IeIICHUE
KOJIMYSCTBEHHOTO COCTaBa CMECH.

BogHbie pacTBOpPHI 3JIEKTPOIUTOB.

XumMudeckuit GpakyabTeT
[MrHnY

OnuMmnouagHele 3a0a4ni

14

KommiekcHbie 3agaun. PacueTsl 63 XUMUYECKHX PEeaKIIHiA.
Kitoun-noackasku K penieHuro. 3a1auu, TpeOyome dpyIuiun
W/AIM COOOPa3UTEILHOCTH

Xumuueckuit GpaxkyabTer
III'HNY

HpOBCI[CHI/Ie 3a4YCTHOI'O 3aHATHA 110 PCIICHUIO XUMHWYCCKUX 3adav

18

Hrororoe 3anstue. Pemienue 3agaun ¢ o0bsicHeHreM. Pa3oop
OIIHNOOK.

XuMudeckuit GpakyibTeT
[MI'H1Y




5. IlepeyeHnb y4eOHOI JUTEPaTypPhl, HEOOXOAUMOI JJI51 IPOBEACHUS IPAKTUKHA
OcHoBHast

1. I.A, . MaremaTuueckasi HHIMBUYyaJIbHOCTh PACUETHBIX 33/a4 IO XUMHH : TOCOOHe [Tl yauTeneit /
Mensenes . JI.A, BoiirykeBuu . C.A. — ExatepunOypr : Ypansckuii penepanbubiii yausepcuret, 9bC ACB,
2015. — 128 ¢. — ISBN 978-5-7996-1439-3. — TekcrT : anexktpoHHsIii // LludpoBoii 00pa3oBaTeIbHBINA pecypc
IPR SMART : [caiiT]. http://www.iprbookshop.ru/70561.html

2. Ileperynos, 0. C. Anroput™m perienus 3aaa4 no xumud. Yacts 1 : npaktukym. Yuedbnoe nocodue / FO. C.
ITeperyznos, O. A. Kozaneposa, C. . Hudranues. — Boponex : BopoHexckuii rocyiapcTBeHHbII
YHUBEPCUTET HHKEHEPHBIX TexHosoruid, 2014. — 84 ¢. — ISBN 978-5-00032-055-6. — TeKcCT : 3JIeKTpOHHBIN
/I Lndposoii odbpazoBarenbhblii pecypc [IPR SMART : [caiiT]. http://www.iprbookshop.ru/47415.html

3. bonapipesa, O. U. Xumust. 3agaun u ynpaxsaenus : yueonoe nocodbue / O. U. bonneipesa, O. I1. Kymnapesa,
I1. A. ITonomapeBa. — OpenOypr : OpeHOyprckuii rocynapctennslii yausepcuretr, 9bC ACB, 2016. — 141 c.
— ISBN 978-5-7410-1583-4. — Tekct : 21eKTpOHHBIN // DnekTponHo-0ubnmmnoreynas cucrema IPR BOOKS :
[caiit]. http://www.iprbookshop.ru/69968.html

JdonmostHuTeIbHAS

1. I'munka, H. JI. O6mas xumust B 2 T. Tom 1 : yuebnuk st By3os / H. JI. I'munka ; mox pepakuueit B. A.
[TonikoBa, A. B. babkoBa. — 20-e u3z., nepepad. u nomn. — Mocksa : U3natensctBo FOpaidt, 2021. — 353 ¢. —
(Bricmiee o6pazoBanue). — ISBN 978-5-9916-9353-0. — TekcT : anexkTpoHHbIH // OOpazoBaTenbHas
iatdopma FOpaiit [caiit]. https://www.urait.ru/bcode/470483



6. Ilepeuenn pecypcoB cetn «MHTEpHET», TPEOYEMBIX /151 MPOBEAEHUS MPAKTHKH

l[.]'[i[ MMPOBCACHUS ITPAKTHKHN UCIIOJIb30BAHHUEC PECYPCOB CCTU ((I/IHTepHeT» HEC IMPCAYCMOTPCHO.

7. IlepeyeHb HH(POPMANUOHHBIX TEXHOJIOT UM, MCIOJIb3yeMbIX IPH NPOBEACHUU NMPAKTUKH

O6pasoBarenbHblii mporiecce 1o npaktuke IlpakTHka no pemeHnio 3a1a4 N0 XMMMH TIPEATIONATAET
HCTIOJIb30BAaHUE CIIEIYIOIIET0 MPOrpaMMHOro obecredeHns: 1 UH(HOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:

- IPE3CHTAI[MOHHBIC MaTEPUATBI (CITAN Bl TI0 TEMaM IPAKTUYCCKUX 3aHATHI);
- IOCTyM B pexuMe on-line B DiekTpoHHyI0 6nbimmoreunyro cuctemy (9bC)
- IOCTYTI B 3JICKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTeILHON Cpely YHUBEPCUTETA.

[Tpu ocBoeHMM MaTepHalia U BHIIIOJHEHHS 3aITaHH 10 JUCIUTUINHE PEKOMEHYETCsI HCIIOJIh30BaHNE
MaTepuasoB, pa3MeIIeHHbIX B JImunbix kabuHeTax ooyuatomuxcs ETUC [ITHUY (student.psu.ru).

[Ipu opranuzanuu TUCTaHIUOHHOMN paOOTHI M TPOBEJICHHUH 3aHATHN B PEKUME OHJIAWH MOTYT
WCTIOTB30BAThCS:

cucTeMa BHICOKOH(epeHIICBs3H Ha ocHOBE Tuiatdopmel BigBlueButton (https://bigbluebutton.org/).

cucrema LMS Moodle (http://e-learn.psu.ru/), koTopast moaiepKuBaeT BO3MOKHOCTh HCIIOIb30BAHHSI
TEKCTOBBIX MaTEPHAJIOB U MPE3CHTAIINH, ayIH0- U BUJICOKOHTEHT, a TaK K€ TeCThI, IPOBEPSCMbIC 3aIaHUs,
3aJlaHus 1)1 COBMECTHOM paboThI.

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

8. Onucanne MaTepuaIbLHO-TEXHUYECKOI 0a3bl, HEOOXOAUMON /1Jis1 MPOBeAeHNs MPAKTUKH

3aHATUS CEMUHAPCKOTO TUIA (CEMHHAPbI, IPAKTUUECKUE 3aHATUS ). Ay TUTOPHUS, OCHAILIEHHAS
MIPE3CHTAIIHOHHON TEXHUKOH (ITPOEKTOP, IKPaH, KOMITBIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM IPOTPAMMHBIM
oOecrieueHreM, MEJTOBOM (1) UIIM MapKEPHOU JTOCKOM.
CamocrositenbHast padboTa. AyIUTOPHS 1JIsE CAMOCTOSITEIbHONM PabO0ThI, OCHAIIIEHHBIN KOMIIBIOTEPHON TEXHUKOM
C BO3MOYKHOCTBIO MOAKIIOUEHHUS K ceTu «IHTepHEeT», 00ecreueHHbIN JOCTYIIOM B 3JIEKTPOHHYIO
MH(POPMAIMOHHO-00pa30BaTENBHYIO CPETy YHUBEPCUTETA.
[Momemenuns Hayunoit 6ubnuorexu I[II'HNY

[Tomemenust HayuHoii 6ubmuoreku [IITHUY mist oGecrieueHus: caMOCTOSTETbHOM PabOThl 00yYaIOIUXCS:

1. Hayuyno-6ubnunorpadudeckuit otaen, xopi.l, aya. 142. O6opynoBaH 3 nepcoHaIbHBIME KOMIIBIOTEpA C
JOCTYTIOM K JIOKQJIBHOW U II100aJIbHON KOMITBIOTEPHBIM CETSIM.

2. YnTanpHbI{ 3aJ1 TYMaHUTAPHOM JUTEpATyphl, KOpI. 2, ayad. 418. O6opynoBaH 7 nepcoHaTIbHBIMU
KOMIIbIOTEPAMH C IOCTYIIOM K JIOKaJIbHOM U INT00ANbHOM KOMIIBIOTEPHBIM CETSM.

3. UuranbHbIH 3a]1 €CTECTBEHHOM auTeparypsl, kopm.6, aya. 107a. O6opynoBaH 5 nepcoHanbHBIMU
KOMIIbIOTEPAMH C JIOCTYIIOM K JIOKaJbHOM U IN100ANbHOM KOMIIBIOTEPHBIM CETSM.

4. Otnen MHOCTPAHHOM MTEepaTyphl, Kopm.2 aya. 207. O6opynoBaH 1 mepcoHaIbHBIM KOMIBIOTEPOM C
JOCTYIIOM K JIOKQJIBHOM U I100aJIbHOM KOMITBIOTEPHBIM CETSIM.

5. bubnuoteka opunuyeckoro axynprera, kopmn.9, aya. 4. O6opynoBana 11 nepcoHaIbHBIMU
KOMIIBIOTEPAMH € JOCTYIIOM K JIOKaJbHOW U T7100a71bHONH KOMIIBIOTEPHBIM CETSIM.

6. YuTtanbHbll 3a1 reorpaduueckoro ¢gakynbrera, kopn.8, aya. 419. Obopyaosan 6 nepcoHaIbHbIMU
KOMIIBIOTEpPaMHU € JJOCTYIIOM K JIOKaJbHOW U I7100a71bHONH KOMIIBIOTEPHBIM CETSIM.

Bce xoMmbroTephl, yCTaHOBICHHBIE B TOMEUICHUAX HAyYHONH OMOIIMOTEKH, OCHAIIICHBI CIIETYIOIIAM
IPOTPaMMHBIM 00eCTIeYeHHEM:



Omneparmonnas cuctema ALT Linux;
Oducnpiii maker Libreoffice.
Cnpasouno-npaBoBas cucteMa «Koncynbrantllmocy

9. MeToanveckue YKa3aHuda 114 Oﬁy‘laIOIHI/IXCH IO MPOXOKACHHUIO ITPAKTHKH

ITpoxoxaeHne NpaKTUKU TPeOyeT CUCTEMAaTHUECKOr0 N3y4YEHHs BCEX TeM B TOH MOCIe10BaTEIbHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OCHOBHBIMU BUAAMH y4eOHON pabOTHI ABJISIOTCS ay IMTOpHBIE 3aHATHA. VX 1ensb - pacmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBaMBAEMOMN AUCLUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB JIJIS
HOCJIEAYIOIETo Oostee ryO00KOro OCBOSHHUS IIPOrPaMMHOTO MaTepualia B X0/1€ CaMOCTOSATENIbHOM paboTHI.
OOyuaromieMycst BAXKHO IOMHUTb, YTO KOHTaKTHasA paboTa ¢ mpernoaaBaTeneM 3(h(HEeKTUBHO MOMOTaeT eMy
OBJIa/IETh MPOTPaMMHBIM MaTepHaiIoM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U YAEP)KaHUIO
BHUMAaHMS WHTOHAIIMOHHBIMH MOJYJISIIUSIMH TOJI0CA, A TAKXKE MOAKIIOYCHUEM ayHO-BH3YaIbHOTO MEXaHU3Ma
BOCIIPHUATHS HHPOPMALIUH.

CamocrosTenbHas paboTa MnpeciaeayeT CIeayIoe Heu:

— 3aKpEeIUICHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHUM, TIOTYYEHHBIX Ha JIGKIIMOHHBIX 3aHATHSX;

- (hopMupoBaHKE HABBIKOB MOJATOTOBKU TEKCTOBOW COCTaBIIAOLIECH HH(pOpMALUK Yy4eOHOTO U HAYyYHOT'O
Ha3HAYEHUs JUIsl pa3sMEILeHNsI B Pa3JINYHbIX MHPOPMALIMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHNE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaLuil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IPOrPaMMHOI0 MaTepHaa.

Oo6yuatoniemycst HEOOXOAMMO MIOMHHTB, YTO PE3YJIBTATHl CAMOCTOSTEILHON padOThl KOHTPOIHPYIOTCS
MPEeroIaBaTeNIeM BO BPEeMs IIPOBEICHHSI MEPOIPUATHIA TEKYIETO KOHTPOJIS M YYUTHIBAIOTCS TIPU
IIPOMEKYTOYHON aTTECTALUU.

Ooyuatonmmces ¢ OB3 1 HHBaNMI0B MPEIOCTABIAETCS BO3MOXKHOCTD BbIOOpa (popM IpoBeeHUS
MEPONPUATHIA TEKYIIETO KOHTPOJIS, aTbTEPHATUBHBIX (pOpMaM, MPETyCMOTPEHHBIM pabodel IporpaMMoit
aucuuIuinHbL. [IpegycmarpuBaercss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejiesiax | akaJeMHYecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBITIOJHEHUE KOHTPOJIBHBIX MEPOIIPUATHIA.

ITponetypa oleHMBaHUS PE3yJIbTATOB 00YUSHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbs 10 JUCLUIUIMHE NPEIyCMaTPUBAET MpeA0CTaBIeHUE HHPOpMaLK B (popMax, afalTUPOBAHHBIX K
OrPaHUYEHUSM HX 3/10pPOBbs U BOCIIPUATHS HHPOPMALIUH.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBa, 00eCIIeYnBalOLIIe epeaady
nH(popMalnu, OT 00yyaroLIerocs K NpernoaaBaTesio, C y4eToM ICUX0(pU3N0IOrHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.



DoHIbI OLIEHOYHBIX CPEIACTB /IJIsl MPOBEAEeHHUsI MIPOMEKYTOUHON aTTeCTAIUN

IInanupyemble pe3yabTaThl 00yUYeHHs N0 NPAKTHKE 1 (POPMUPOBAHUSA KOMIIETEHI[UM.
NHaukaTopsl 1 KPUTEPUU UX OIEHUBAHUS

IIK.2

CIoco0eH UCNO0JIb30BATh CUCTEMATU3UPOBAHHBIC SHAHUA B COOTBETCTBHUH C l'[pO(l)I/I.]'leM
neJaroru4eckom aesiTeJJbHOCTH

Komnerenuus IInanupyemsie pe3yjabTaThl Kpurepun oneHuBaHus pe3yibTaTOB
(MHIUKATOP) o0y4ueHust o0y4eHust
IK.2.2 3HATD ocHOBHBIE BUIBI HeynoBiieTBopuTEJIBHO
JIEMOHCTPUPYET pacuéTHBIX U HEPACUCTHBIX 3a/1a4 | HE 3HA€T OCHOBHBIEC BUbI PACUETHBIX U

TEOPETUYECCKHE U
NPaKTUYECKUEe 3HAHHS B
n30paHHO# peIMETHON
obnactu

10 XUMUH, aJITOPUTMBI HX
penieHus, OCHOBHBIC (PU3UIECKHE
BEJIMYMHBI U UX €UHHIIBI
U3MepeHus (Macca BEIIeCTBa,
Macca pacTBOpa, KOJTUYECTBO
BEIIECTBA, 00bEM BEILIECTBA,
00BEM pacTBOpa, OTHOCUTEIbHAS
ATOMHAasl U MOJISIPHAsI MACChI
BEIIIESCTBA, MaccoBas IO
PacTBOPEHHOT'O BEIIECTRA,
MaccoBasi JI0JIS DJIEMEHTOB B
COCIMHCHUH, BBIXOJI BEIIECTBA),
rpaguvIecKuii METO perieHus
XAMUYECKHX 3a]1ad.

VYMETD cxemMaTU4HO 3aIlHCHIBAaTh
YCJIOBHS 33]]a4H, IPOU3BOIUTH
pacyeT 3a7a4 COrJIacHO
ONpENIETICHHOMY MOPSAKY
neicTBuii, paboTaTh co
CIIPaBOYHBIM MATEPUATIOM,
COCTaBJISITh PACUETHBIE U
Hepacu€THbIE 33J1a4 110 XUMUH,
YMETh NEPEBOANTH ¢TMHHIIBI
HU3MEPEHHsI COTJIACHO
MexyHapoaHO# cucteme
eJIMHHII.

BJIAZIETDH HaBBIKOM OOBSICHEHUS
penieHus 3a1a4, HaBBIKOM
HCIIOJIL30BAHUS
HEIMPOrpaMMHUPYEMOTO
KaJTbKYJISTOPA JUISL PEIICHUS
3a7a4, BIaJeTh HABBIKOM
pelIeHUs] XMMUYECKUX 3aa4 ¢
HCIOJIb30BaHHEM
MaTeMaTUYEeCKHX METOJIOB

HEpacYeTHBIX 3a7a4 110 XMMHUH, AITOPUTMBI UX
pelieHus, OCHOBHBIC (DU3UYCCKUE BEIMYUHBI U
WX eIMHHIIBI U3MEPEHHMS (Macca BEIIeCTRa,
Macca pacTBOpa, KOJIUYECTBO BEIIECTBA, 00BEM
BEIIIECTBA, 00BEM pacTBOPa, OTHOCUTEIbHAS
aTOMHAasI U MOJISIPHAsI MAacChl BEIIIECTRA,
MaccoBast J10JIsl pACTBOPEHHOTO BEIIECTBA,
MaccoBas JI0JIs DJIEMEHTOB B COCAUHCHUH,
BBIXO/I BEIIECTBA), TpauuecKuii MeTo1
pElIeHUs] XUMHYECKUX 3a/1a4.
HE YMEeT CXEMaTUYHO 3alMChIBATh YCIOBUS
3aJ1a4yu, POU3BOJUTH pAaCcCUeT 334 COTTIaCHO
OTIpeieIEHHOMY TOPSAKY NeHCTBUI, paboTaTh
CO CIPAaBOYHBIM MAaTEPHUAJIOM, COCTABIISATh
pacyeTHbIC U HEpacCUYETHBIC 3aJ1a4u 110 XUMUH,
MIePEBOANTH CIMHHIIBI N3MEPEHHSI COTJIACHO
MexyHapoaHON CUCTEME €AUHUII.
HE BJIaJICCT HABBIKOM OOBSCHEHUS PEIICHHUS
3a7a4, HABLIKOM HMCIIOJIb30BaHUS
HEMPOrPaMMHUPYEMOTO KAIBKYJISATOPA JIst
pElIeHNUs 3314, BJIa/IeTh HABBIKOM PEIICHUS
XUMHYECKHUX 3a/1a4 C UCIOJIb30BaAHHEM
MaTEeMaTHYECKUX METOJIOB (CUCTEM YPaBHECHHIA,
IPONOpUUH, TPaUKOB).

YaoBieTBOpuTEIbHO
Nmeet obmime, HO HE CTPYKTYpPUPOBAHHEIC
3HAHUS OCHOB PACUETHBIX M HEPACUETHBIX 3a7a4
0 XUMUH, aITOPUTMOB UX PEIICHHUs, OCHOBHBIX
(bU3MYECKUX BEIMYUH U UX STUHUI] U3MEPEHUS
(Macca BelecTBa, Macca pacTBoOpa, KOJIHMYECTBO
BEIIeCTBa, 00bEM BEIIECTBA, 00BEM PacTBOPA,
OTHOCHUTEJIbHAS aTOMHAsI U MOJISIPHAsE MacChl
BEIIIECTBA, MacCOBasH JI0JIsl PACTBOPEHHOTO
BEIIECTBA, MAacCOBas 0JIg DJIEMEHTOB B
COCIMHEHHH, BBIXO]I BEIIECTBA), TpauaecKoro




(cucreM ypaBHEHUM, IPONIOPLNHI,
rpauKoB).

YaoBaeTrBopuTEIbHO

METO/la PelIeHUsI XUMUYECKUX 3a]1ay.
YaCTUYHO YMEET CXEMAaTHYHO 3alHUChIBAThH
YCJOBHS 33J]a4M, POU3BOUTH PacueT 3a/1a4u
COIJIaCHO OIIPEACIIEHHOMY MOPSIAKY ACHCTBUM,
paboTaTh CO CIIPABOYHBIM MATEPUAIIOM,
COCTABJISITh PACUETHBIE U HEPACUETHBIE 3aa4l
110 XUMHH, IEPEBOAUTH €ANHUIIBI U3MEPEHUS
corjgacHo MexyHapOJHOM CUCTEME €IMHHIL.
c1abo BlaZieeT HAaBBIKOM OOBSICHEHUS PellieHuUs
3a/1a4, HaBBIKOM MCIIOJIb30BaHUs
HEMPOrpaMMHUPYEMOT0 KalbKyJISATOpa AJIs
penieHus 3a1a4, BIaIeTh HABBIKOM PEIICHUS
XUMHUYECKUX 3a]1a4 C UCTIOJIb30BAHHEM
MaTeMaTUYeCKUX METOJOB (CUCTEM YpaBHEHUH,
PONOPUHUH, TPa(QUKOB).

Xopouo
nMeeT chopMUpOBaHHBIE, HO COJIEPIKAIINE
OTJIeTIbHBIE MPOOEIBl B 3HAHUN OCHOBHBIX
BHJIOB PaCUETHBIX M HEPACUETHBIX 3a/1a4 110
XUMUH, AITOPUTMOB UX PEIICHHS], OCHOBHBIX
(bU3MYECKUX BEIMYMHAX U UX SAMHULIAX
u3MepeHus (Macca BelecTBa, Macca pacTBopa,
KOJIMYECTBO BEIIECTBA, 00bEM BEIIECTBA, 00beM
pacTBOpa, OTHOCUTENIbHAS aTOMHAsI U MOJIsSIpHast
Macchl BELIECTBA, MAaccoOBast J0JIs
PacTBOPEHHOIO BEIIECTBA, MAaccoBas A0JIs
AJIEMEHTOB B CO€JJMHEHHH, BBIXO/1 BEILIECTBA),
rpadUyecKoro MeToia peleHuss XUMHUYECKUX
3ajad.
yMEEeT CXeMaTHUYHO 3aMHChIBATh YCIOBUS
3a/1auu, IPOU3BOJAUTH PACUET 3a7]a4 COTJIACHO
oTpe/IeJICHHOMY TOPSIIKY JIeUCTBHI, paboTaTh
CO CIIPABOYHBIM MaTEPUAIOM, COCTABIIATh
pacyeTHbIC U HEpacUETHBIE 33/1a4U 110 XUMUU,
MEePEBOAUTH €AMHUIIBI U3MEPEHUSI COTIACHO
Mex1yHapOqHON CUCTEME €AUHULL.
YaCTUYHO BIIAJIC€T HABBIKOM OOBSICHEHUS
peuieHus 3aj1ay, HaBbIKOM MCIOJIb30BaHUs
HEMPOrpaMMHUPYEMOT0 KalbKyJIsTOpa AJIs
penieHus 3a/1a4, BIaieTb HABBIKOM PELICHUs
XUMHUYECKHX 33]1a4 C UCIOJIb30BAHNEM
MaTeMaTHYeCKNX METOOB (CHUCTEM YpaBHEHUH,
pONOpLUH, TpaQUKOB).

OT1iu4HO
uMeeT cOPMUPOBAHHBIE 3HAHUS OCHOBHBIX
BHJIOB PaCUYETHBIX M HEPACUETHBIX 3a/1a4 110
XUMUH, AITOPUTMOB UX PEIICHHSI, OCHOBHBIX




3a1ay.

OT1JH4YHO
(bU3HYECKUX BEIMIMHAX U UX SIHHUATIAX
M3MEpEeHHs (Macca BEIIecTBa, Macca pacTBopa,
KOJIMYECTBO BEIIECTBA, 00BEM BEILECTBA, 00BEM
pacTBOpa, OTHOCUTENIbHASI aTOMHAsI U MOJISIpHast
Macchl BEIIECTBA, MacCOBast JOIA
PacTBOPEHHOTO BEIIECTBA, MAaccoBas AOJIs
AJIEMEHTOB B COCIMHCHHH, BBIXO/]T BEIIIECTBA),
rpaguIecKOro METO/1a PEIICHUS XUMHUYECKUX

yMeeT CXEeMaTU4HO 3aMKChIBATh YCIOBUS
3a/1a4u, IPOU3BOJUTH pAacyeT 3a7a4 COINIACHO
oTpeIeICHHOMY TIOPSIIKY IeUCTBHI, paboTaTh
CO CIIPAaBOYHBIM MAaTEPHUAIIOM, COCTABIIATH
pacyeTHbIC U HEpaC4YETHBIE 3a/1a4U 110 XUMUH,
MIEPEBOAUTH €IMHUIIBI U3MEPEHUSI COTVIACHO
MexayHapoaHOU CUCTEME €UHULL.

BJIaJI€ET HAaBBIKOM OOBSICHEHUsI peIlIeHHs 3a/1a4,
HABBIKOM HCII0JIb30BAHHUS
HENPOrpaMMUPYEMOT0 KaJlbKyJIATOpa AJIs
peuieHus 3aj1ay, BiIaieTb HABBIKOM pELICHUs
XUMHUYECKUX 3a]1a4 C UCIOJIb30BAHUEM
MaTeMaTHYECKUX METOJOB (CUCTEM YPaBHEHUIA,
ponopIuii, TpaduKoB).

OuenovHsble cpeacTraa

Bujx MeponpusiTusi NpOMeKyTOYHOM aTTecTANMH : DK3aMeH

Cnocod NMPOBEACHUA MEPOIIPUATHUSH HpOMe)lcyTO'lHOﬁ aTTeCTalluy @ 3aummaeMoe KOHTPOJIbHOC

MEPOIIPUATHE

IIpopoKuTEIbHOCTH MPOBEICHUSI MEPONPUATHS POMEKYTOYHOM ATTECTALUH :

BpeMsi 0OTBOAMMOE Ha JoKJaj 4

IHoxka3zarenu olleHNBAHUSA

- OTBCT HC JCMOHCTPHUPYCT 3HAHWA OCHOBHBLIX THIIOBLIX 3a4a4 I10 XUMHH, - HC
BJIaACCT OCHOBHBIMH ITOHATUAMHU U 3aKOHAMU XUMUH, - HC YMECT PCUIATH
TUITIOBBIC 3a1a4YH 110 XUMHUH, - HC YMECT 00BACHATH X0 p€HICHUEC THUITIOBBIX 3aJ1a4
10 XUMHUU

HeynoBiaerBopureibHO

- OTBET JIEMOHCTPUPYET 3HAHUSI OCHOBHBIX TUIIOBBIX 33/]a4 [0 XUMUHU; - c1ab0 Y10B1€TBOPUTEILHO
BJIAJICET OCHOBHBIMH ITOHATUSAMHU U 3aKOHAMU XUMUH, - C 3aTPYAHEHUEM YMEET

pelaTh TUIOBbIE 337aU 110 XUMHH, - HE YMEET OOBACHATh XOJ pelIeHNE

THIIOBBIX 3a7a4 110 XUMHUH

- OTBET JEMOHCTPUPYET 3HAHUsI OCHOBHBIX THUIIOBBIX 3aa4 I10 XUMHH; - YMETIO Xopomuo

BJIaZICCT OCHOBHBIMU NNOHATUAMUA U 3aKOHAMHU XUMUH, - YMCCT PCUIAThL TUIIOBBIC
3aJa4u 110 XMMHUH, 3HACT CIIOCOOBI pemiCHUA OJIMMIIMAAHBIX 3a1a4 110 XUMUH, - B
xoae 00BSICHECHHUS pCUICHU TUIIOBBIX 3a/1a4 IO XUMUU UCHBITHIBACT 3aTPYAHCHU




IpHu paboTe ¢ ayauTOpue

Xopomo

- OTBET JIEMOHCTPUPYET 3HAHUS OCHOBHBIX TUIIOBBIX 33/]a4 [0 XUMUU; - YMEJIO
BJIAJICET OCHOBHBIMU TTOHSATHUSMH U 3aKOHAMHU XHUMUH, - YMEET YBEPEHHO PEIIaTh
TUTIOBBIE 33]Ia4M TI0 XUMUH, 3HAET CIIOCOOBI PEIICHUS U COCTaBICHUS
OJIMMITMA/THBIX 33724 110 XUMHH, - B X0J1e¢ 0OBSICHEHUS PEIICHUS TUTIOBBIX 3a7a4
10 XUMHH YBEPEHHO M CBOOOIHO YyBCTBYET Ce0sl C ayIuTOpUei

OT1ian4yno




