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1. leau u 3aga4m TUCHHUILTHHBI

PaGouas nporpamma nucturminabl «Xumusay (b1.0.9) (nanee — TUCIUIUIMHA) COCTAaBIICHA
B COOTBETCTBHHM C TpeOOBaHUSAMH (DeepalbHOr0 TOCYyJapCTBEHHOTO 00pa30oBaTeIbHOrO
CTaHJapTa BBICHIEr0 00pa30BaHUs MO HAMPaBIIEHUIO NOATOTOBKU 21.03.02 «3emneycmpoiicmeo u
kadacmpuory (nanee — ®I'OC BO), yreepxknennoro 12.08.2020 r., npuka3z Munobpuayku Poccun
Ne 978.

]_ICJIBIO HU3YUCHUA OUCHHUIUIMHBI ABJISICTCA MHOJTYUYCHUC 3HAHUN U YMCHI/Iﬁ AJid pelICHUS
3aJa4 HpO(i)eCCI/IOHaJIBHOfl ACATCIIBHOCTH C UCITIOJIb30BAHUEM €CTCCTBCHHOHAYYHBIX 3HAHUM

I[HSI JOCTHIKCHUS LCIIU AUCHUIIIIMHBI PCIIAOTCA CICAYIOIINC 3aa9u:
- C(i)OpMI/IpOBaTI) 3HaHHUA  IIO OCHOBHBIM 3aKOHAM XHMHYECKOM KHHETHKHU n
TEPMOAMHAMHKH, OCHOBaM IIPOLECCOB IIEPEXOaa XHUMHYCCKOHN OHEPIrunu B OJJICKTPHUYECKYIO,
MOZACIIAM CTPOCHUS aTOMa U XUMHUYCCKUX CBSI3CIA.
- Hay‘lI/ITb BBIABIIATE U K.]'IaCCI/I(bI/ILII/IpOBaTB JUCIICPCHBIC CHUCTCMbI MW HCIIOJIb30BATh
COBPEMCHHBIC MCTObI XUMHUYECKOU I/I,I[eHTI/I(l)I/IKaI_II/II/I.

2. IlepevyeHb NJIAHMPYEMBIX Pe3yJbTATOB 00y4eHHUs MO IMCUMUILINHE,
COOTHECEHHBIX C YCTAHOBJIEHHBIMU B 00pa30BaTe/IbHOIl IpOorpaMMe HHAHUKATOPaAMU
AOCTHKEHUS] KOMIIeTeHIUii

[InanupyembiMu  pe3ynbTaTaMd OOYYEHHS TO JUCHUIUIMHE (MOIYJIO) SBISICTCS
dbopMupoBaHUe y 00YHAOIINXCS KOMIETSHIIUN W/UH YacTH komneTreHuui. ChopMUpPOBAaHHOCTh
KOMIICTCHIIMIA W/WJIM YaCTH KOMIIETCHIIMA OI[CHUBACTCS C MIOMOIIBI0 WHIUKATOPOB JTOCTHIKCHUS
KOMIIETCHIINH.

NuaukaTopsl 10CTHKEHUS

o Pe3yiabTaThbl 00YVUEeHHUA MO TUCHUILINHE (MOIVJIIO
KOMIIeTeH Ui y y AUHCTL (mony.ti0)

OIIK-1. CiocobeH pemars 3a1a4u IpoQecCHOHATBHOM eATeTHHOCTH MPUMEHSS METOIBI MOICITHPOBAHHS,
MaTeMaTH4eCcKOro aHajN3a, €CTECTBCHHOHAYYHbIE U OOIIEHH)KeHEpHbIE 3HAHUS

OIIK-1.1.1 3Haet OCHOBHBIE | Obyuarowuticsi 3Haem OCHOBHBIC 3aKOHBI XUMHYCCKOH KHHETHKH U
TOHATHS WM 3aKOHBI €CTECTBEHHBIX | TEPMOJMHAMHKH; OCHOBBI IPOIIECCOB IEPEX0/la XMMUYECKOH SHEPruH B
HayK IEKTPUUECKYIO, MOJENIN CTPOCHUS aTroMa M XHMHYECKHUX CBSI3eH,

COBPEMCHHBIC METOAbI HZ[eHTI/I(i)HKaLII/II/I BCIIECTB, Knaccn(bnxaumo n
CBOMCTBaA JUCTICPCHBIX CUCTEM.

OIIK-1.2.1 Ymeer pemars | Obyuarowuticss ymeem peuiaTh HHXESHEPHBIC 3a/1a4 B TPOGECCHOHATBLHON
HWHXCHEPHBIC 3a1a4Yu B JACATCIIBHOCTH C UCIIOJIB30BAHUEM XUMHNYCCKUX METOA0B UCCIICAOBAHUA
po¢eCCHOHALHON IS TeIBHOCTH C

HCIIOJIb30BAaHHUEM METOJIOB

C€CTCCTBCHHBIX HAYK

3. MecTO AUCHUILIMHBI B CTPYKTYPe OCHOBHOI NPo¢ecCHOHATBHOM
o0pa3oBaTeIbHOM NPOTrPaAMMBbI

JluciumiamHa OTHOCUTCS K 00s3aTeTbHON YacTH 6oka 1 «luciunianHel (MOTYITH ).

4. O0beM QUCHUIIMHBI X BU/ABI Y4eOHOH padoThl

Jlnst o4HOM PopMbI 00yUeHUs

Bup yueOHoit padoTbl Bcero yacos

KonrakTtHas padota (1o BuaaM y4eOHBIX 3aHITHIA) 48



Buj yueOHoii padoTbl Bcero yacos
B toMm uucne:
— sexkuuu (JI) 32
— npaktuueckue 3ausarus (I13)
— nabopatopubie padotsl (JIP) 16
CamocrositenpHas pabota (CPC) (Bcero) 56
KonTposb 4
dopma KOHTPOJIS (MMPOMEKYTOUHON aTTECTAIIIHN ) 3
OO11ast TPYI0EMKOCTB: 4ac / 3.€. 108/3

Ipumeuanue: « Dopma konmponsy» — sxzamen (3)

5. CTpykKTypa u cojep:KaHue TUCHUATIIUHBI

5.1. Pa3nensl IUCHUIUIMHBL U COJIEP)KaHUE pacCMaTPUBAEMbIX BOIIPOCOB

Jli1s o4HO# popMBI 00YUEHUS

Ne HanmenoBanue HNuaukaTopbl
/i pa3aena Copep:xanue pasgena AOCTHIKeHHs.
AUCHUILTHHBI KOMIeTeHIuii
Xumuaeckas Jleknusi 1 OcCHOBHBIC TOHSATHS XUMHYECKOU OIIK-1.1.1
TEPMOJMHAMHKA U TEPMOANMHAMUKH (4 "aca)
KIMHCTHKA. Jleknusi 2. OCHOBHBIC TOHSITHS XUMHUYCCKOU
KHHETUKH (4 Jaca)
1 JlabopaTopuast  padora 1. Xwummuueckoe OIIK-1.2.1
paBHOBECHE U THIPOIN3 coei (4 yaca)
CamocrosiTesqibHasi padora. M3yunts Bompoc 00 OIIK-1.1.1
OCHOBHBIX 3aKOHOMCEPHOCTAX BIIMSAHUSA
KaTaJn3aTopa Ha CKOPOCTb XUMHUYECKHUX PEaKIHid,
WCTIOIB3YS yueOHbIe ocobus (1.8.5)
Jleknus 3. OCHOBHBIE 3aKOHBI AJIEKTPOXUMHHU (8 OIIK-1.1.1
gac.)
OnekTpoxumuueckue | Jlaboparopuas paGora 2. IIpoussenenue OIIK-1.2.1
2 CUCTEeMBI. PacTBOpBI. | pacCTBOPUMOCTH M KOHIEHTpanus (4 yaca)
CamocTrosiTesibHasi padoTa. M3yunTts Bompoc 00 OIIK-1.1.1
AQHOAHBIX W KaTOJHBIX Ipoleccax, HCIONb3Ys
yaeOHble ocobus (1.8.5)
Jlexnus 4. CTpoeHre aToMa M XMMHYECKas CBSI3b OIIK-1.1.1
(8 gac.)
C JlaGopaTopHasi padorta 3. 3aK0oH 5KBHBAJIECHTOB (4 OIIK-1.2.1
3 TPOECHUE aTOMA. waca)
XuMHUecKas CBSA3b.
CamocrosTenbHass padora. M3yunts BoIpoc o OIIK-1.1.1
KBAaHTOBBIX YHCJIAX, UCIIONB3Ys yIeOHbBIE TTOCOOHS
(n.8.5)
Jlexknus 5. Xumudeckast uieHTU(QUKALINS U OIIK-1.1.1
Wnennduxarms JIACTIEPCHBIC CUCTEMEI (8 Jac.)
JlabopaTopHasn padora 4. Xummudeckas OIIK-1.2.1
4 BCLIECTB. uneHTudukanus (4 yaca)
HucnepcHbie C -
aMocTosiTeJIbHast padoTa. V3yunuTts BOpoc o OIIK-1.1.1
CHCTCMBL. KJIacCU(UKAIIMY METOJIOB XUMHUYECKOTO aHAaJIN3a,
MCTOJB3Ysl yaeOHbIe ocobus (n.8.5)

5.2. Pazgensl AuCHUILIMHBI M BUABI 3aHATHH




Jlnist o4HOM POpMBI 0OyUEHUS:

Ne HaumeHnoBanmue pasgeia 1 m3 JIP CPC Beero
n/n JUCHHUIJINHBI
1 | Xumuueckass TepMOAMHAMUKA U 8 4 14 26
KUHETHUKA.
2 | DIeKTpOXUMHUYECKHE CUCTEMBI. 8 4 14 26
PactBOpbHI.
3 | Crpoenue aroma. XuMHUYecKas 8 4 14 26
CBSA3b.
4 | AHanutuueckas XUMUSL. 8 4 14 26
JlucniepcHbIE€ CUCTEMBI.
Hroro 32 16 56 104
KoHuTtpoJsb 4
Bcero (o6mas TpynoeMkocTh, yac.) | 108

6. OueHouHbIe MaTepUAJbI VISl IPOBEIEHNUS TEKYIEro KOHTPOJIA YCIIeBAeMOCTH U
NMPOMEKYTOUYHOH aTTecTAMU 00Yy4aI0IIUXCS M0 JUCIUITUHE

OneHouyHble MaTepualbl MO JUCLUILUIMHE SBISAIOTCS HEOTHEMJIEMOM 4YacThl0 padbodeit
IPOTrpaMMBbI U MPEACTaBIEHbl OTJEIbHBIM JIOKYMEHTOM, pACCMOTPEHHBIM Ha 3aceJaHuU Kadeapsl
U YTBEPKICHHBIM 3aBEAYIOMINM Kadeapoii.

7. MeToauyecKkue yKazaHus AJsl 00y4ar0LIUXCs M0 OCBOEHUIO TUCIUTLIUHBI

[TopsaoK U3yd4eHHs TUCIMIUIMHBI CIIETYOLIUN:

1.  OcBoeHue pa3zenoB AUCUUILUIMHBI HMPOM3BOIUTCS B IOPSAIKE, NMPUBEIEHHOM B
pazmene 5 «CopepkaHue W CTPYKTypa NUCHHUIUIMHBD). OOydaromMiics JOHKEH OCBOUTH BCE
paszensl JUCHMILIMHBI, MCIIOJIb3Ysl METOAMUECKUEe MaTephalibl JUCLUILIMHBI, a Takke y4eOHo-
MeTou4ecKoe o0ecreueHre, NpuBeIeHHOE B pa3jele 8 padboueil mporpaMMsl.

2.  Jlngs <¢opmupoBaHHS KOMIIETEHLMH 0Oydaromuiics JOJDKEH MpeJICTaBUTh
BBITMIOJTHEHHBIE 3aJIJaHUS, HEOOXOUMbIE Ul OLEHKU 3HaHWM, YMEHHH, HaBBIKOB U (WJIM) ONIBITA
JESATEIIBHOCTH, IPEAYCMOTPEHHBIE TEKYIIMM KOHTPOJIEM YCIIEBAEMOCTH (CM. OLIEHOYHBIE
MaTepuaibl MO JUCLUILIUHE).

3. Ilo urToram Tekyuliero KOHTPOJIs yCIEBAeMOCTH MO JUCLMIUIMHE, 00ydarouuiics
JIOJIKEH MPOUTH MPOMEKYTOUHYIO aTTECTAIUIO (CM. OLICHOYHbIE MaTepUaIIbI MO AUCLMUILIUHE).

8. Onucanne MaTepHaJILHO-TEXHHYECKOr0 H Y4eOHO-METOANYECKOro odecneyeHus,
He00X0MMOro0 JJIsl peajin3alii 00pa30BaTeIbHOI NPOrpaMMBbl N0 JUCHHILIHHE

8.1. TlomemeHus NpeACTaBIAIOT cCOO0H yueOHbIe ayIMTOPUH AJIs TPOBEACHUS yUeOHBIX
3aHATUH, TpPelyCMOTPEHHbIX MporpamMMoil OakamaBpuara/crenyaiureTa/ MarucTpaTypsbl,
YKOMIUIEKTOBAaHHBIE CIICITHATU3NPOBAHHON YIeOHOI MeOeIbio M OCHAIIIEHHbIE 000pY/I0OBaHNEM U
TEXHUYECKUMHU CPEJICTBAMU OOYUEHUs, CITY>KaIlllUMHU JUTsl IPEACTaBICHUsl yueOHOH nHpopManun
OONBIION ayAWTOPUHU: HACTEHHBIM JKpPaHOM (CTAllMOHAPHBIM WJIM TIEPEHOCHBIM), MapKEepHOMH
JOCKOM M (MJIM) MeENOBOW JOCKOM, MYJIbTHUMEAMMHBIM MPOEKTOPOM (CTAMOHAPHBIM WIIH
MIEPEHOCHBIM).

Bce nomerienus, ucmonb3yeMble A7 IPOBEIEHUS YUeOHBIX 3aHATHI U CAMOCTOSATENIbHON
paboThI, COOTBETCTBYIOT JACHCTBYIOIIUM CAaHUTAPHBIM H IIPOTHBOTIOKAPHBIM HOPMAM U ITPABHIIAM.

Jlns  mpoBeneHus J1abOpaTOpHBIX pabOT wHcmoib3yercs JabopaTopust Kadeapsl
«lmxeHepHass XHMHSI WM €CTECTBO3HAHWE» OOOpYJIOBaHHAs CIEIYIOIIMMH YCTaHOBKAMH,
UCTIOJIb3YyEMBIMHU B YU€OHOM Ipoliecce:

- TabopaTOpPHBIE CTOJIBI;

- THTPOBAJIbHBIE YCTAHOBKH;

- XUMHYECKasl oCy/a.



[TomerieHust 1151 caMOCTOATENBbHOM pabOThl 00yUYaArOIIMXCsl OCHALICHBI KOMITBIOTEPHON
TEXHUKOH C BO3MOXXHOCTBIO TOIKIIOUeHHsI K ceTn «HTepHeT» m obecredeHneM AOoCTyrna B
AIIEKTPOHHYIO WH()OPMAIIMOHHO-00Pa30BaTEIILHYIO CPEly YHHBEPCUTETA.

8.2. YuuBepcuteT obecrieueH He0OX0IUMbIM KOMILIEKTOM JIMIIEH3HOHHOTO U CBOOOTHO
pacmpocTpaHseMOro MPOTPaMMHOTO 00ECTICUeHHsI, B TOM YHCIIE OTE€UECTBEHHOTO TIPOM3BOCTBA.
[lepeueHb TUIIEH3MOHHBIX TPOTPAMM IpeicTaBieH Ha BHyTpeHHeM noptaie @I'6OY BO IIT'VIIC
no azapecy http:// eaisu.pgups.edu.mps/info/prog/.

8.3. OoOyuaronumcst oOecriedeH JOCTyN (YOaJICHHBIM JOCTYI) K COBPEMEHHBIM
npodeccHoHaNbHBIM 0a3aM JTaHHBIX:

- DNeKTpOHHO-OMOIMOoTeUHass cucTeMa wu3aaTesbeTBa  «JlaHb». [DIEKTpOHHBIN
pecypc]. — URL: https://e.lanbook.com/ — Pesxum moctyna: yist aBTOpPH3. MMOJIb30BATEICH;

—  DnekrtpoHHO-OMONIHMOTEUHass cuctema ibooks.ru («Aiibykc»). — URL: https:/
ibooks.ru / — Pexum gocTyma: ajs aBTOpHU3. HOJIb30BaTEIIEH;

—  DnexrponHas 6uémuorexka FOPAMT. — URL: https://urait.ru/— Pesxum moctyma:
JUJISL aBTOPHU3. TIOJIb30BATEIIEH;

—  EnuHoe okHO JocTyma K 00pa3oBaTeNbHBIM pecypcaMm - Katajaor 00pa3oBaTelIbHBIX
UHTEPHET-PECYpPCOB M IMOJIHOTEKCTOBOM 3JICKTPOHHOW y4eOHO-METOUYECKON OMOIHOTEeKe IS
obrrero u mpodeccuonanbHoro oopasosanusi». — URL: http://window.edu.ru/ — Pesxum mocryma:
CBOOOHBIM.

—  Cnosapu u surmmkionequn. — URL: http://academic.ru/ — Pexum pocrymna:
CBOOO/THBIH.

8.4. OOywarommmcs obecriedeH gocTyn (yOaleHHBIH TOCTyN) K HMH(OPMAalUOHHBIM
CIIPABOYHBIM CHCTEMAaM:

- Hanmonaneusiii OtkpeiTeiii YaUBepcurer "MHTYUT". becinatHoe oOpa3oBaHue.
[Dnexrponnsii pecypc]. — URL: https://intuit.ru/ — Pesxum moctyma: CBOOOIHBIIA.

8.5. IlepeueHbr TeEYATHBIX W  DJJEKTPOHHBIX  W3JIaHUH, HCIOJB3YEMBIX B
00pa3oBaTeIbHOM TIpOIIeCcCe:

1. Xwumnueckue uctounuku Toka / ComoBbeBa B.Sl., CremanoBa W.B., AGy-Xacan M.,
Caxaposa A.C.// Yue6Hoe nmocooue/ CII16.: ®I'BOY BO III'VIIC, 2020. — 52 c.

2. BpmonHeHue TecTOBBIX paboT mo aucuuiuiiHe «Xumus» /Macnennukosa JLJL.,
CrenanoBa U.B., baiinapamsunu M.M. // Yuebnoe nocobue CII6.: TIT'VIIC, 2020. — 56
c.

8.6. IlepeueHn pecypcoB WH(OPMAIIMOHHO-TEIIEKOMMYHUKAITHOHHOMN ceTH
«MHTEepHETY, HCIIOTB3YEMBIX B 00pa30BaTEIbHOM IPOIecce:

- JInuneiit kabuner DMOC [DnextponHsii pecypc]. — URL: my.pgups.ru — Pexum
JOCTyMa: ISl aBTOPH3. TOJIb30BaTENCH;

— DnekTpoHHas MHPOPMAIMOHHO-00pa3oBaTeNbHas cpeaa. [ DIeKTpOHHBIN pecypc].
— URL.: https://sdo.pgups.ru — Pesxum mocTyma: i aBTOPHU3. MOJIb30BATEICH;

Pa3paborunk padoueit mporpammsl, npogeccop M.B. lllepwnesa
20 stuBaps 2026 1.
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