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PabGouass mporpamMma cocraBieHa ¢ y4€roM TpeOoBaHuii dDenepaqbHOTO TOCYAAPCTBEHHOTO
oOpaszoBarensHOro crangapra (mpukaz Ne 907 ot 07.08.2020) mo cnenmansHoct 18.05.01 Xumudeckas
TEXHOJIOTUSI YHEPrOHACHIIIEHHBIX MAaTEPUATIOB M M3ACIUN AJ CHEelHalIn3alud «ABTOMaTU3HPOBAHHOE
IIPOM3BOJICTBO XMMUYECKUX MPESANPUITUN)» HA OCHOBAHUU YYE€OHBIX IJIAHOB Habopa oOywarommxcs 2022
roja.

Pa3paboTunk nporpaMmsi:

IIpodeccop P.P. HasmytauHoB
JoueHt E.E. Crapoay6ery
COI'IACOBAHO

Pabouas nmporpamMmma paccMoTpeHa u oo0peHa Ha 3acenanuu kadeapsl «HeopraHmaeckoi XuMun
umenn npogeccopa H.C. AxmeroBay, npotokorn ot 20.04.2022 r. Ne 6.
3aBenyronuit kapenpoit  Cozcnacosano A.M. Ky3Hernon

YTBEPXKXIAEHO
Hauvansauk nentpa Y ML Ymeeporcoaro JLLA. Kuraepa



1. Ilesan ocBOEHMSI AN CIUIIJIMHBI

LlenssMu OCBOEHUS AUCHUILTUHBI «OO011ast 1 HEOPraHUUECKask XUMUS SIBJISIOTCS:
a) opmupoBaHue QyHJAMEHTAIBHON CUCTEMbl XMMUYECKUX 3HAHUH O B3aUMOCBSI3M MEXly CTPOCHHEM
BEIIECTBA M €r0 XUMHUYECKUMHU CBOHCTBAMH,
0) oOydyeHue cocodam MPUMEHEHHsI KBAHTOBO-MEXaHUYECKUX, CTPYKTYPHBIX, TEPMOAMHAMUYECKUX U
KHHETHYECKUX MPECTAaBICHUN 151 OOBSCHEHMS U TPEACKa3aHUs OCHOBHBIX 3aKOHOMEPHOCTEH
IPOTEKaHUsI XMMUYECKHUX peaKiuii,
B) PAaCKpPbITHE CYIIHOCTH MPOIECCOB, MPOUCXOIAIIMX B X016 XUMHUECKUX NPEBPALICHUN BEILECTB,
I') Pa3BUTHE UHTEIUIEKTYaIbHBIX BO3MOXXHOCTEH U CTUJIS MBILICHHS CTYJCHTOB Y€pe3 JEMOHCTPALHIO
PO XMMHHU B TIO3HAHUH 3aKOHOB ITPUPOJIBI U MATEPUAIBHOM KU3HH OOIIECTBA, B PEIICHUH TTT00AIBHBIX
Ipo0JIEM YeIOBEUECTBA: KyJIbTYphl, HAYKH, UCTOPHH, O0YCIOBIEHHOCTU Pa3BUTUS XUMUYECKON HAyKH
noTpeOHOCTSMU MPOU3BOACTBA U OBITA.

2. MecTO JUCHHUIJIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl

Hucnummuaa «OO0mmas ¥ HeOpraHW4YecKass XUMHs» OTHOCHTCS K oOszarenbHOM dactu OOII u
dbopMupyeT y 0O0yJaroIIMXCs MO CIEIUATH3ANA  «ABTOMAaTU3HPOBAHHOE MPOU3BOJCTBO XUMHYCCKHX
IpeanpusaTHi» Habop 3HAHUN, yMEHUN, HABBIKOB U KOMIIETSHIIUH.

JIJIsl yCIIENIHOTO OCBOCHHUS JNUCHUIUTHHBI «OO0MIasi ¥ HeOpraHW4YecKass XUMUS OOYJarOIIHHACS 110
crenranbHocTH 18.05.01 «XuMHUecKass TEXHOJIOTHSI SHEPrOHACHIIMICHHBIX MaTE€pUAIOB M HU3ACIIHI»
JOJKEH OCBOUTH MaTepHall MPEANIECTBYIOMUX JUCITUTUINH:

1. ®usmka ( MKOJIBHBIN KypC )

Juctummaa «O01mas 1 HeopraHudeckasi XUMUsD» SIBIISICTCS TIPEIISCTBYIONICH 1 Heo0Xouma JIst
YCIIEUTHOTO OCBOCHHUSI MOCIIEAYIOIIUX TUCIUTUINH:

1. Ananmutudeckas XuMusl U PU3NKO-XUMHUYSCKUE METO I aHAIHA3A
2. O01as XxuMu4deckass TEXHOIOTHUS

3. Opranndeckasi XUMUS

4. Odusnueckast XUMU

3. Komnerenuunu odyuyaromerocsi, popMupyemMbie B pe3y/ibTaTe 0CBOCHHS AUCHUIIITUHBI

OIIK-2 Cnoco0eH MCnoJIb30BAaTh COBPEMEHHOE TEXHOJOrM4YecKoe U aHATUTHYecKoe 000py10BaHUEe NTPU NPOBeJeHUH
HAY4YHOI'0 U TEXHOJIOTHYECKOI0 IKCIIepUMEHTAa, MPOBOAUTHL 00padoTKY M aHAIU3 NMOJYy4YeHHBIX pPe3yJbTaTOB
OIIK-2.1. 3naer ¢pyHIaMEHTAIBHBIC 3aKOHBI U TIOHATHS XHMHAW U XHMAYECKOH TEXHOJIOTHH, METOAUKY IMPOCKTHPOBAHHS
XMMHUKO-TEXHUYECKUX CUCTEM, HICTOYHUKH HayYHO-TEXHOJIOTHYECKOH nH(opManuu B mpoheccnoHaIbHOU chepe,
TEOPETHYECKHE OCHOBBI PA3JIMUHBIX METO/I0B aHAJIH3a

OIIK-2.2. YMmeer BbIOpaTh ONTUMABHBIN METO/I aHAIN3a B 3aBUCHMOCTH OT OOBEKTa M MOCTABJICHHOM 3a1a4H, a TaKkKe
000CHOBATh CBOIl BEIOOD,IPOBO/INTD aHAIN3 COSIUHEHHS C UCIIOJIb30BAHNEM XUMUYECKUX, aHATUTUUECKUX U PU3HKO-
XMMHUYECKHX METOJIOB Pa3paboTaTh TEXHOJIOTHIO XMMUYIECKOH PEakIiy B X0O/€ €€ JIOTHYECKOTO MPOSKTUPOBAHUS U
ITOCTAaHOBKH TEXHOJIOTMYECKOTO IKCIIEPHMEHTa

OIIK-2.3. Bmageer MeTOIaMi MaTeMAaTHIECKOH CTATUCTHUKH [T 00paOOTKH pe3ysIbTaTOB aKTHBHOTO U TTACCHBHOTO
9KCIIEPUMEHTA, HABBIKAMH ITPOBECHUS XUMHUUECKOTO U (PM3UKO-XMMUYECKOTO aHalIN3a, MHTEPIPETAIMHN TT0JTydeHHBIX

PE3YJIbTATOB, MPCACTABJICHUS PE3YyJIbTATOB aHAJIM3a

B pe3yabTare 0CBOCHUS IMCUMIIMHBI 00y4aIOIMICH 10JI2KeH

3HaTh:

- OCHOBHBIE XUMHUYECKHE 3aKOHEI,

- OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUYECKHUX MTPOLECCOB;
- CBOMCTBA OCHOBHBIX KJIACCOB HEOPIaHUYECKUX COCIMHEHUN

YMeTh:



- OIIMCBIBATh CBOMCTBA HEOPraHMYECKHUX BEUIECTB U UX IPUMEHEHHE Ha OCHOBE KBAHTOBO-
MEXaHUYECKUX, CTPYKTYPHBIX, TEPMOAUHAMUYECKUX U KUHETUYECKUX NIPEACTABICHUM;

- OLIEHUBATh BO3MOXKHOCTb U YCIIOBHSI IIPOTEKAHUS XMMUYECKUX IIPOLIECCOB;

- OIPEIENATh TEPMOJUHAMUYECKHAE XapAKTEPUCTUKN XUMUYECKUX PEAKIUI U KOHCTAHTBI
paBHOBECHS,

- IPUMEHATh OCHOBHBIE XMMUYECKUE 3aKOHBI, TEPMOJUHAMUYECKHE CIIPABOYHBIEC JAHHBIE U
KOJINYECTBEHHBIEC COOTHOLICHUS HEOPTaHMUECKOW XMMUU JIJIs pelieHus Mpo(hecCHOHANBHBIX 33/1a4;
- PacCUUTHIBATh TEPMOJUHAMUYECKHE XAPAKTEPUCTUKH ITPOLIECCOB JIsl 00O0OCHOBAHMS
TE€XHOJIOTMYECKHX LIETIOYEK IOJIyYEHUS] HEOPTaHUYECKUX BEILECTB;

- II0JIb30BATHCS CIPABOYHOM JINTEPATYpPOM

Baanern:

- HaBBIKAMU CAMOCTOSITENIbHON PabOThI € pa3IMYHBIMU MH()OPMALIMOHHBIMU HCTOUHUKAMH (Ha
OyMa)KHBIX M JIEKTPOHHBIX HOCUTEJISAX, B TOM YHCIIe, cpeaibl Internet) 00 OTAEIBHBIX ONpEENeHusX,
HNOHSTUSX U TEPMUHAX U1 OOBSCHEHUS UX IPUMEHEHUS B IPAKTUUECKUX CUTYalUsIX; PEIICHUs
TEOPETUYECKHUX M MPAKTUYECKUX TUITOBBIX U CHCTEMHBIX 33]1ad, CBA3aHHBIX C MPO(ecCHoHaIbHOMI
JEATEIBHOCTBIO

- HaBBIKaMU BBINOJIHEHMSI OCHOBHBIX XUMUYECKHX OIlEepaluii;

- HaBBIKAMHU OOPAIICHUS C XUMHUYECKUM BEIIECTBOM C COOIIIO/ICHIEM PABUI TEXHUKH O€30MaCHOCTH;
- HaBbIKaMU O OPMIIEHHUS OTUETA 110 J1abOpaTOPHBIM paboTaM: ONMCAHUEM MPOJIETAHHOTO

AKCIIEPUMEHTa, 00pa0OTKON U aHAJIN30M MOJYYEHHBIX PE3y/IbTaTOB

4. CTPYKTYpa M cojiep:KaHue TUCHUIIHHbI
OO6m1ast TpyA0EMKOCTh UCIIUIUIMHBI COCTABIISIET 9 3aueTHBIX enunuil, 324 yaca.

Buns! yaeGHOH paboTHI (B 9acax) OreHOUHBIE
cpeacTBa A
Ne Paznen Ceme- I TTaGona- TPOBCACHIA
/I JUCUUILINHBI cTp Jlexuus PAKTHICCKHE abopa KCP CPC TeIyTICH H
3aHATHSA TOpHBIC MIPOMEXY-
TOYHOH
aTTecTaluu
1 2 3 4 5 6 7 8 9
Crpoenue KonTtponbHas
aTomMa pabora;
1. | nepuoanveckuii 1 4 6 2 9 Dk3ameH
3akoH JI.1.
Menzeneepa
XuMmuyeckas
2. | cBARMH 1 8 8 2 9
arperaTHoe
COCTOSIHUE
3 Xumnueckuit 1 8 6 5.5 9 KonTtponbHas
npoliecc pabora;
Tunst JlabopaTtopHas
4. | XUMHYECKHX 1 6 10 6,5 12 paborta;
peakuui DK3aMeH
Xumus
5. | coequHeHUH s- 1 10 6 2 6
U P-2JIEMEHTOB
Wroro o 1 36 36 18 45 JK3aMeH
ceMecTpy




Buapl yueOHOI paboTh! (B yacax) OrneHouHble
CpencTBa 1Jist
Ne Paznen Ceme- N TaGopa- nposeaelums{
/11 | JAMCIMIUINHBL cTp Jlekrus paKTHiccKue abopa KCP CPC TeKyIeH
3aHATHS TOpPHBIC MIPOMEKY-
TOYHOM
aTTeCTAlUH
1 2 3 4 5 6 7 9
Xumus KonTtponbnas
1. | coennHEHMIT S- 2 10 14 10 pabora;
U p-DJICMEHTOB JlabopatopHas
Xumust pabora;
2. | coenuHeHwuit d- 2 8 22 8 DK3aMeH
3JIEMEHTOB
Wroro o 2 18 36 18 36 | Jrsamen
ceMecTpy
5. Couepma}me JEKIIUOHHbBIX 3aHATHH 10 TEMaM
e MNupaukaTopel
. /_n Pasnmen nuCHMILIMHBL Yacer Tema JIEKIMOHHOIO 3aHATHUS JIOCTHKCHUS
KOMIICTCHI[UU
1 2 3 4 5
1. | Ctpoenue atoma u epuonuieckuii 3axon J[. 1. 2 BBenenne B tucIUIUInHY. OIlK-2.1
Menneneesa OCHOBBI KBAHTOBOM MEXaHUKH OIIK-2.2
OIIK-2.3
2. 2 Crpoenne aToma OIlK-2.1
OIIK-2.2
OIIK-2.3
3. | Xumudeckas CBs3b M arperaTHoe COCTOSTHHE 2 IIpupona xuMudeckoii cBs3u OIlK-2.1
OIIK-2.2
OIIK-2.3
4. 2 Teopus MoneKyISIp-HBIX OIlK-2.1
opOuTtanei OIIK-2.2
OIIK-2.3
5. 2 Teopus BalneHTHBIX CBs3EH OIlK-2.1
OIIK-2.2
OIIK-2.3
6. 2 ArperatHoe coctosiHue Bemecta | OINIK-2.1
OIIK-2.2
OIIK-2.3
7. | XUMHYECKHiA IpOIIecC 2 TepMoIuHAMUKA XUMHYECKUX OIlK-2.1
peaxmmii. 3akoH ['ecca OIIK-2.2
OIIK-2.3
8. 2 Hanpasnernue npotexanus OIlK-2.1
XUMHUYECKHUX PEaKIIHid. OIIK-2.2
OIIK-2.3
9. 2 XUMHYECKOe PaBHOBECHE OIlK-2.1
OIIK-2.2
OIIK-2.3
10. 2 XuMmuueckass KHHETHKA 1 ocHOBEI | OITK-2.1
KaTajim3a OIIK-2.2
OIIK-2.3
11. | Tumbl XUMHYECKHIX PEAKIIHIA 2 Peakiuu 6e3 u3aMeHeHUs OIIK-2.1
creneneit okucienus. ['mapomms | OIIK-2.2
OIIK-2.3
12. 2 OKHCIIHTENBHO- OIlK-2.1
BOCCTaHOBUTEJbHbBIE PEAKIIUNU OIIK-2.2
OIIK-2.3
13. 2 CraHJapTHbIE 2JIEKTPOIHbIE OIIK-2.1
MOTEHLIMAJIbl U HalpaBJeHUE OIIK-2.2
OBP OIIK-2.3
14. | Xumust COSIUHEHHUH S- U P-3JICMEHTOB 2 Bomopon u ero coequHeHMsI OIIK-2.1
OIIK-2.2
OIIK-2.3




No HupukaTopst
. /_n Paznen aucuuruHb Yacer Tema JeKIIMOHHOTO 3aHATHUS JTIOCTHYKCHUS
KOMIICTCHIINU
1 2 3 4 5
15. 4 l"amoreHsl U X coeAMHEHUS OIlK-2.1
OIIK-2.2
OIIK-2.3
16. 4 Kucnopon, cepa u ux OIlK-2.1
COEIUHEHUS OIIK-2.2
OIIK-2.3
17. 6 Azot, pochop n ux coenunerns | OIIK-2.1
OIIK-2.2
OIIK-2.3
18. 2 Yrnepon, KpeMHHUH U HX OIlK-2.1
COEIUHEHUS OIIK-2.2
OIIK-2.3
19. 2 Bop, anmromunmit 1 ux OIlK-2.1
COEMHEHUS OIIK-2.2
OIIK-2.3
20. | Xumust coequHeHu# d-371eMEHTOB 2 Oo1ue cBoiicTBa coenuHeHi d- OIlK-2.1
JJIEMEHTOB OIIK-2.2
OIIK-2.3
21. 3 KoMmmnekcHble coeTMHEHNS. OIIK-2.1
TMO u TBC OIIK-2.2
OIIK-2.3
22. 1 KucnoTHO-0CHOBHBIE CBOHCTBA OIlK-2.1
OKCHIIOB W THUAPOKCHIOB d- OI1IK-2.2
JIIEMEHTOB OIIK-2.3
23. 2 OKHCIUTENBHO- OIlK-2.1
BOCCTaHOBUTEJbHBIE PEAKLIUHU C OI1IK-2.2
ydacTHeM COeIMHeHM d- OIIK-2.3
METaJIIOB
BCET'O 54
6. Conep:kaHue NPaAKTHYECKNUX/CEMMHAPCKUX 3aHATHI
[TpoBeneHne NpakTUYECKUX/CEMUHAPCKUX 3aHATHI HE IPETyCMOTPEHO YUEOHBIM IJIAHOM
7. Coneprxxanue J1a00paTOPHBIX 3aHATHI
Mungukaro
pHI
Ne Paznen nucumuinebl Yacel Tema 3anarTus AOCTHOKCH
n/m us
KOMIIETEHI]
uu
1 2 3 4 6
1. | Crpoenne aToma u nepuoandeckuii 3akon J[. 1. 2 Texanka 0€30MaCHOCTH B XUMHUYIECKOM OIlK-2.1
Menneneena nmabopaTopun OIIK-2.2
OIIK-2.3
2. 2 DJIeKTpOHHBIC KOHPUTYPAIIMH aTOMOB 1 OIIK-2.1
HMOHOB OIlK-2.2
OIIK-2.3
3. 2 Crpykrypa nepuoandeckoit cucremst .M. | OIIK-2.1
MeHneneeBa 1 NEPUOJUYHOCTL CBOMCTB OIIK-2.2
XUMHUUYECKHX 3JIEMEHTOB OIIK-2.3
4. | Xumuyeckas CBS3b U arperaTHOE COCTOSIHHE 3 TMO Monexyn ¥ HOHOB 3JIEMEHTOB OIIK-2.1
MIEPBOTO U BTOPOTO TeproIa OIIK-2.2
OIIK-2.3
5. 3 TBC. IlpocTpaHcTBeHHAs KOHOUTYpAIUI OIlK-2.1
MOJIEKYJ H HOHOB OIIK-2.2
OIIK-2.3
6. 2 Pybexnas koHTposbHas Nel OIlK-2.1
OIIK-2.2

OIIK-2.3




WNnnukarto

pHI
Ne Pasgen mucuuminHeL Yacel Tema 3ansaTus ACCTREREH
/o ust
KOMIIETEHII
U
1 2 3 4 6
7. | XuMudecKwii mporecc 2 TenmoBoit 3¢ ekt XUMHIECKON peaKITui OIlK-2.1
OIlK-2.2
OIIK-2.3
8. 2 [Monstue sHTporMu. Hanpasienue OIlK-2.1
XUMHYEeCKOH peakiun. DHeprus [ m60ca OIlK-2.2
OIIK-2.3
9. 2 XuMHYecKkoe paBHOBECHE B TOMO- H OIlK-2.1
TeTEePOTreHHBIX CHCTEMaX OIIK-2.2
OIIK-2.3
10. | Tumbl XUMHYCCKHUX PEAKIIHIA 4 Peakiuu 6e3 M3MeHEHUsI CTETICHEH OIlK-2.1
okucnenus. ['maponus. Koncranrta OIlK-2.2
THIPOJIN3a OIIK-2.3
11. 4 OBP. Meron 3nekTpoHHOTO OanaHca. OIlK-2.1
Hampasnenue OBP. OIlK-2.2
OIIK-2.3
12. 2 Py6GesxHast koHTposbHas Ne 2 OIlK-2.1
OIlK-2.2
OIIK-2.3
13. | Xumus coequHEHUH S- U p-3JIEMEHTOB 4 Coenunenns p-ameMerToB VII rpymimsr OIlK-2.1
OIlK-2.2
OIIK-2.3
14. 2 Cepa u e€ coeqHEHUL OIlK-2.1
OIlK-2.2
OIIK-2.3
15. 2 Kucnopon u ero coequueHust OIlK-2.1
OIIK-2.2
OIIK-2.3
16. 4 CoennHEHNS P-3JIEMEHTOB V TPYMIIBI OIlK-2.1
OIIK-2.2
OIIK-2.3
17. 2 CoenuHeHus p-371eMeHTOB [V rpymmsl OIlK-2.1
OIIK-2.2
OIIK-2.3
18. 2 Coenunenus p-anemMenTos I11 rpymms OIlK-2.1
OIlK-2.2
OIIK-2.3
19. 2 PyGesxnas korTponbHAs No3 OIlK-2.1
OIlK-2.2
OIIK-2.3
20. 2 [IpuroroBneHne pacTBOPOB OIlK-2.1
OIIK-2.2
OIIK-2.3
21. | Xumus coenuuenunii d->jeMeHToB 2 OO6mme 3aKOHOMEPHOCTH B CBOHCTBaxX d- OIIK-2.1
JIIEMEHTOB U UX COCIMHEHUI OIIK-2.2
OIIK-2.3
22, 4 Homenknatypa v yCTOHYMBOCTH OIlK-2.1
KOMIUIEKCHBIX COEAMHEHH, TTOTydYeHUE OIIK-2.2
KOMIUIEKCOB d-3IEMEHTOB B BOJHBIX OIIK-2.3
pacTBopax
23. 2 Omnmcanne KOMIUTEKCOB ¢ mo3unuii Teopun | OIIK-2.1
BaJICHTHBIX CBSI3€Hl. OIlK-2.2
OIIK-2.3
24. 4 Omnrcanne KOMIUIEKCOB ¢ mo3unuii Teopuit | OINK-2.1
KIT u MO. Okpacka KOMILIEKCOB OIIK-2.2
OIIK-2.3
25. 2 PacTBopenue d-meTaiioB B BOIHBIX OIIK-2.1
pacTBopax KHCIOT U Hiesiouen OIlK-2.2

OIIK-2.3




WNnnukarto
pHI
Ne Pa3nen aucuuniauHb Yacol Tewma 3aHsTHS floCTIDREH
n/n ust
KOMIIETEHII
20y
1 2 3 4 6
26. 2 KucnorHo-ocHoBHEBIE cBOlicTBa okcunoB 1 | OIIK-2.1
THOPOKCUIOB d-3J€MEHTOB OIIK-2.2
OIIK-2.3
27. 4 OKHCIUTENEHO-BOCCTAHOBUTEIIBHBIE OIIK-2.1
peaKIuy C y9acTHeM COeAnHeHHH d- OIIK-2.2
METaJUIOB B Pa3IMYHBIX CTEIICHIX OIIK-2.3
OKHCJICHUSI
28. 2 Py6GesxHast koHTposbHAs Ne5 OIIK-2.1
OIIK-2.2
OIIK-2.3
BCEI'O 72
8. CamocrosiTesibHast padoTa
MNupaukaTopel
Ne TeMBlI, BRIHOCHMBIE Ha CAMOCTOSITEIILHYIO
i paboty Yacsl ®opma CPC JOCTHIKEHUS
KOMITCTEHIINU
1 2 3 5 6
1. | DnexktpoHHas 000I0UKa aTOMa 5 MMOJITOTOBKA K KOHTPOJBHOI padore, OIlK-2.1
MTOJITOTOBKA K IK3aMCHY OIlK-2.2
OIIK-2.3
2. | IlepnoaguIHOCTH CBOHCTB XMMHYECCKIX 4 MMOJITOTOBKA K KOHTPOJIBHOI padore, OIlK-2.1
3JIEMEHTOB MOJTOTOBKA K 3K3aMEHY OIlK-2.2
OIlK-2.3
3. | Hocrpoenue nuarpamm MO u cBolicTBa 5 MOJTOTOBKA K KOHTPOJIBHOM pabore, OIlK-2.1
JIByXaTOMHBIX MOJIEKYJI MOJTOTOBKA K K3aMEHY OIlK-2.2
OIlK-2.3
4. | Onpeaenenre CTPYKTYpPbl MOJIEKYJTT 4 MOJITOTOBKA K KOHTPOJIBHOU paboTe, OIlK-2.1
Mmetonom BC MOJTOTOBKA K K3aMEHY OIlK-2.2
OIIK-2.3
5. | Beraucnenue cTaHIapTHON SHTAIBIHH, 4 odopmIieHrEe 0TIETOB, TOATOTOBKA K OIlK-2.1
SHTPOIWH U dHepruu [ mbOca peakuuii. KOHTPOJIHHOH padoTe, IMOATOTOBKA K OIIK-2.2
OrnpeneneHye TEeIOTh THIpaTaluy COU nabopaTopHO paboTe, MOATOTOBKA K OIIK-2.3
9K3aMEHy
6. | XuMudaeckoe paBHOBECHE 3 MMOJITOTOBKA K KOHTPOJIBHOI padore, OIlK-2.1
MTOJITOTOBKA K IK3aMCHY OIlIK-2.2
OIIK-2.3
7. | XuMudeckas KHHETHKA 2 MTOJITOTOBKA K 9K3aMeHY, MpopaboTKa OIlK-2.1
TEOPETUIECKOr0 MaTepuaia OIIK-2.2
OIIK-2.3
8. | Tuaponus 6 odopmIieHre 0TIETOB, IOATOTOBKA K OIlK-2.1
KOHTPOJBHON paboTe, MOJATOTOBKA K OIIK-2.2
nabopaTopHoOi paboTe, MOATOTOBKA K OIIK-2.3
9K3aMeHy
9. | Cocrasnenne OBP 6 oopmiteHne 0TYETOB, MTOATOTOBKA K OIlK-2.1
KOHTPOJIBHOH padoTe, IMOATOTOBKA K OIIK-2.2
nabopaTopHOi paboTe, MOArOTOBKA K OIIK-2.3
9K3aMeHy
10. | Xumuyeckue cBoiictBa coequnenuii VII 6 odopmIieHrEe 0TIETOB, TIOATOTOBKA K OIIK-2.1
TPYTIIEI KOHTPOJILHOH paboTe, MoJIroToBKa K OIIK-2.2
nabopaTopHO# paboTe, MOArOTOBKA K OIIK-2.3
9K3aMeHy
11. | Xumus coeMHEHUH p-3JIEMEHTOB 12 oopmileHnEe OTYETOB, MOJIrOTOBKA K OIlK-2.1
KOHTPOJIbHOM padoTe, MOArOTOBKA K OIIK-2.2
nabopaTopHO# paboTe, MOArOTOBKA K OIIK-2.3
9K3aMEHY
12. | PacueT KOHIICHTPALUH PACTBOPEHHOIO 2 odopmicHHE OTIETOB, IOATOTOBKA K OIlK-2.1
BEIIIECTBA B PaCTBOPE KOHTPOJIbHOH padoTe, MOArOTOBKA K OIIK-2.2
J1ab0paTopHOii paboTe OIIK-2.3




HNupukatopsl
Ne TeMbl, BHIHOCHMBIE Ha CAMOCTOSITEIILHYIO
Yacel ®opma CPC JIOCTHKEHUS
n/n paborty
KOMITCTEHIINU
1 2 3 5 6
13. | O6mme cBoiicTBa d-31€MEHTOB. 10 odopmileHne 0TYETOB, MOJTOTOBKA K OIlK-2.1
Komruiekcubie coennuenust d-31eMeHToB KOHTPOJILHOH paboTe, MoIroToBKa K OIlK-2.2
nabopaTopHOii paboTe, MOArOTOBKA K OIIK-2.3
9K3aMEHy
14. | Xumus coenrHeHn d-3JIEMEHTOB 12 odopmIieHre 0TIETOB, IOATOTOBKA K OIlK-2.1
KOHTPOJHHOH paboTe, TOATOTOBKA K OIIK-2.2
nabopaTopHOi paboTe, MOArOTOBKA K OIIK-2.3
9K3aMEHy
BCEI'O 81
8.1 KoHTpoJIb caMOCTOSITE/IbHOI Pa00THI
MNupukaTopel
Ne TeMsl, BEIHOCHMBIE HA CAMOCTOSITENBHYIO
i paboty Yacsr ®opma KCP JTOCTIKEHUS
KOMITCTEHIINU
1 2 3 5 6
1. | CtpoeHue aToMa U IEPHOTNICCKAN 3aKOH 2 MpUEM dK3aMeHa, IPOBEpPKa OIlK-2.1
KOHTPOJIbHOW paboThI OIlK-2.2
OIlK-2.3
2. | Xumuyeckas CBsI3b M arperatHoe 2 IpUeM 3K3aMeHa, IPoBepKa OIlK-2.1
COCTOSIHHE KOHTPOJIbHOH pabOoThI OIlK-2.2
OIlK-2.3
3. | TepmoauHaAMUYECKUE PacueThl 4 npueM J1abopaTopHOM paboThl, mpueM OIlK-2.1
9K3aMeHa, MPOBEpPKa KOHTPOIbHON OIIK-2.2
paboThI OIlK-2.3
4. | XumMHuueckoe paBHOBECHE 1 IIPUEM DK3aMEHa, IPOBEPKa OIlK-2.1
KOHTPOJIHHOH paboThI OIIK-2.2
OIIK-2.3
5. | XuMnueckass KHHETHKA 0,5 IpHUeM 3K3aMcHa OIlK-2.1
OIIK-2.2
OIIK-2.3
6. | Peakmm 6e3 n3MeHEHHS CTETIeHEH 3 pueM JIabopaTopHOH paboTHI, IpHeM OIlK-2.1
OKHUCJIEHHS 9K3aMeHa, IPOBEPKa KOHTPOIbHON OIIK-2.2
paboThI OIlK-2.3
7. | OBP 3,5 npueM J1abopaTopHOM paboThI, mpueM OIlK-2.1
9K3aMeHa, MPOBEPKa KOHTPOIbHON OIIK-2.2
paboThI OIlK-2.3
8. | XMuueckue cBoicTBa COeAMHEHUIT P- 2 npueM J1abopaTopHOM paboThI, mpueM OIlK-2.1
3JIEMEHTOB 9K3aMeHa, IPOBEPKa KOHTPOIHHOI OIlK-2.2
paboThI OIlK-2.3
9. | Xumu4eckue CBOWCTBA COeTMHEHUH P- 8 npueM J1abopaTopHOM paboThI, mpHueM OIlK-2.1
3JIEMEHTOB 9K3aMeHa, IPOBEPKa KOHTPOIBHOI OIlK-2.2
paboTHI OIIK-2.3
10. | IIpuroToBieHne pacTBOPOB 2 nipueM J1abopaTopHoi paboTsl, mposepka | OINK-2.1
KOHTPOJILHOH paboThI OIIK-2.2
OIIK-2.3
11. | Xumudeckne cBOWCTBa coetuHeHui d- 8 pueM J1abopaTopHOi padoTHI, ITpHUeM OIlK-2.1
3JIEMEHTOB 9K3aMeHa, IPOBEPKa KOHTPOIbHOM OIIK-2.2
paboTsl OIIK-2.3
BCEI'O 36

9. Ucnosib30BaHUE PEHTUHIOBOI CUCTEMbI OLIEHKH 3HAHUI
[Ipu omeHKe pe3ynbTaTOB AEATEIHLHOCTH OOYyYaIolIUMXCS B paMKaxX JUCHHUIUTUHBI «OOmmas u
HEOPraHWYeCcKas: XHUMHS» HCIOIb3YETCsS pPEUTHUHTOBas cHCTeMa. MakKCHUMalbHO€ W MHUHHUMAJIbHOE
KOJMYECTBO OalUIOB MO pa3jMYHbIM BUAaM y4eOHOW paboThl omucanHo B «llomoxkeHnn o OamibHO-
PEHTHHTOBOM CHCTEME OIICHKH 3HAHHK CTYICHTOB U o0OecIieueHus kKauecTBa yueoHoro npoieccay PI'bOY
BO KHUTY.
PeliTunroBas oneHka (GpopmMupyeTcs Ha OCHOBaHMHM TEKYIIEro W MPOMEKYTOYHOIO KOHTPOJS. 3a
KOHTPOJBbHBIE TOUYKH CTYACHT MOXKET MOJTYYUTh MUHUMAIbHOE U MAKCUMAIIbHOE KOJIMYECTBO OAIIIOB (CM.
Ta0IUILY).




OueHovHbIE CpeICTBA Kou-Bo MuH.0a/1710B Makc.0a/1710B

1-ii cemecTp

KontpoasHas pabora 2 30 48
Jlaboparopras paboTa 4 6 12
Ok3aMeH 1 24 40
HTtoro 60 100
2-ii cemecTp

KoHTpoapHas padora 3 23 33
Jlaboparopras paboTa 9 13 27
Ok3aMeH 1 24 40
HTtoro 60 100

10. OueHouyHble CcpeacTBa ISl TEKYUIEr0 KOHTPOJISL YCHEeBAEMOCTH, NPOMEKYTOYHOMI

aTrreCTanuu 1Mo uToraM OCBOCHUA JTUCHUIIJIMHBI

OHGHO‘IHLIG cpeacTtBa ajil IMPOBEACHHA TCKYHICTO KOHTPOJA YCIIEBAEMOCTH, HpOMCH(YTOqHOfI
aTTeCTallMd U UTOrOBOM aTTEeCTallUuH pa3pa6aTHBa10Tc;1 COTJIACHO ITOJIOKEHHI0 0 DOHAAX OICHOYHBIX
CpCeaCTB, paCCMATpUBAKOTCA KaK COCTaBHasA 4acCTb pa6oqel71 IIporpaMmbl " O(i)OpMHSIIOTCH OTACIbHBIM

AOKYMCHTOM.

11. I/IH(l)OpMaIII/IOHHO-MeTO)II/I‘leCKOC o0ecneuyeHue JAUCHHUIIIMHBI

11.1. OcHoBHas JiuTEpaTypa

HpI/I HU3YUYCHUNU OUCHUILIIWHBL <<O6IIIa$I U HCOPraHU4YCCKasls XHMUSA» B KaUCCTBC OCHOBHBIX

MCTOYHHUKOB MH(POPMALIMN PEKOMEHAYETCS UCIOIb30BATh CIAEAYIOILYIO JIUTEPATypy:

OcHOBHbIE HCTOYHUKH nmbopMaunn

KosmuecTBo 3K3eMILISIPOB

A. B. CyBopos, A. b. Hukonbckuii, O61mas u
Heopranunueckas xumus B 2 T [[Ipouee] : Mockaa :
FOpaiir, 2016

https://urait.ru/bcode/384671
Pexxum noctyna: no noanucke KHUTY

H.II. Mudraxosa, T.I1. [Terposa, O6mias u
Heopranuyeckas Xumus [ YueOHuk] yueoO.
nocooue: Kazans : U3g-so KHUTY, 2018

111 sk3. YHUIL] ®I'BOY BO «KHUTY»

H.II. Mudtaxosa, T.I1. [Terposa, O6mas u
HeopraHuydeckas XuMusi. Teopust v mpakTuka

[Yuebnuk] yue6. nocobue: Kazanb : U3a-Bo
KHUTY, 2019

246 sx3. YHUL] ®I'BOY BO «KHUTY»

H. C. AxmeroB, O611ast 1 HeOpraHudecKask XUMHUs
[DneKTpOHHBIN pecypc]| yueOHUK Ui BY30B:
Cankr-IlerepOypr : Jlans, 2021

https://e.lanbook.com/book/153910
Pexum nocryna: no noanucke KHUTY

11.2. lonoiHuTeAbHAS JIUTEPaTypa

B kadectBe JOMONMHUTEIBHBIX HCTOYHHUKOB I/IH(I)OpMaI_II/II/I PCKOMCHAYCTCA  HUCIIOJIB30BATh

CIIEYIOIYIO JIUTEPATYpPY:

JonoJIHUTeIbHBIE HCTOYHUKH HH(OPMALMHU

KoanuecTBo 3K3eMILIsIpOB

H. C. AxmeroB, M. K. A3uzosa, JI. U. bageiruna,
JIaGopaTopHble U CEMUHAPCKHE 3aHATHS 110
o011elt 1 HeOPraHWYECKON XUMHUH [ DIEKTPOHHBIN
pecype] : Cankr-IletepOypr : Jlanp, 2021

https://e.lanbook.com/book/168686
Pexum nocryna: no noanucke KHUTY

H.C. AxmetoB, M K. A3uzona, JI.W. bagsiruna,
JIaGopaTopHble U CEMUHAPCKUE 3aHATHS 1O
oOuieit u Heopranuueckoil xumuu [JlabopartopHbie
paboThI] yued. mocobue I CTy. YH-TOB, XHM.-
TEXHOJIOT. U nej. By30B: M. : Beicmi. mik., 2002

879 sx3. YHUILL ®TBOY BO «KHUTVY»

H. . ITaBnos, OOmias 1 HeopraHuYeCKast XUMHUsI
[YueOHuuk] yueO. 1i1st cTyn. By30B, 00y4. IO Harp.
MOATOTOBKH OaKaJIaBpOB U MarucTpoOB
"TTomurpadus”, "Meramnyprus", "Xum.
TexHonorus u onorexuonorusa”, "TexHomorus

90 sx3. YHUL] ®I'EOY BO «KHUTY»




U3JEINH TEKCTUWILH. U JIETKOU
npomsiiieHHOCcTH", "MarepuanoBeieHIE U
TEXHOJIOTHSI HOBBIX MaTepuainoB", "TexHomorus
IIPOAYKTOB NUTaHus", "3ammra oKpyx. cpeabl':
M. : JIpoda, 2002

A. B. CyBopos, A. b. Hukonsckuii, O6mas u https://urait.ru/bcode/384671
Heopraamueckas xumus B 2 T [[Ipouee] YueObuuk | Pexxum gocrymna: mo mogmucke KHUTY

Jlnia akanemudeckoro 6akanaBpuara: Mocksa :
Opaiit, 2016

11.3. DyIeKTpOHHBIE HCTOYHUKH HH(pOpMaH
[pu n3yuennn nucunmumabl «OO0IIas 1 HeoOpraHMUecKas XUMUSD) MPEAYCMOTPEHO HCIIOIb30BaHNE
3JIEKTPOHHBIX NCTOYHUKOB MH(POPMALIUH:

. Dnexrponnslii karamor YHUL] KHUTY: Pexxum nocryma: http://ruslan.kstu.ru/

. OBC «Jlanp»:Pexxum gocryma: https://e.lanbook.com

. O6pazoBarenpHas miaTdopma «tOpaiity: Pexxum gocryma: https://urait.ru/

. OBC «Znanium.com»: Pexwum nocryna: http://znanium.com/

. OBC YuuBepcurerckas 6ubmuoreka omnaiin: Pexxum mocryna: http://biblioclub.ru/
. OBC IPRbooks: Pexxum gocryma: http://www.iprbookshop.ru/

. OBC BOOK .ru : Pexxum mocryna: https:// www.book.ru/

. Hayunas snextponnas 6ubnuoreka https://elibrary.ru/
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11.4. Ilpodeccunonasibabie 0a3bl JaHHBIX M MHGOPMAIHOHHBIE CIIPABOYHbIC CHCTEMbI

1. HanimoHanbHbIH MHCTUTYT CTAaHIAPTOB U TeXHOJIOTHH?. — JlocTyn cBOOOIHBIN: https://www.nist.gov/
2. XKypnaunsl o xumun — Jloctyn cBoboausIii: http://www.abc.chemistry.bsu.by/free-journals/j.html

3. lleHTp maHHBIX GOTOSAECPHBIX IKCIICPUMEHTOB. PeNsIioHHbIe 0a3bl JAHHBIX 110 ATOMHBIM SIIPaM |
snepabM peakuusim (JIASJ] OSIIBAS) — Joctyn cBoOoansrit: http://cdfe.sinp.msu.ru/

ba3p1 JaHHBIX:

Wiley Online Library: https://onlinelibrary.wiley.com/
Springer Nature: https://link.springer.com/

zbMath : https://zbmath.org/

I/IH(bOpMaL[I/IOHHBIe CIIPaBOYHBIC CUCTCMBbI

CrpaBouno-nipaBoBas cuctema «I’APAHT» Jloctyn cBoOoHBINH: www.garant.ru
CrnpaBouno-npaBoBas cucreMa «Koncynbrantlntoc» Jloctyn cBoO6o HBIN: Www.consultant.ru

12. MarepuajJibHO-TeXHHYECKOe oOecredeHue TN CIUTIIUHbI

JIutieH3upOBaHHOE MPOTrPaMMHOE 0OecIieueHe U CBOOOHO PacpoCTPaHAEMOE TPOrPaAMMHOE
o0ecrnieueHne, B TOM YHCIIe OTEYECTBEHHOT'O IIPOU3BOJICTBA, HCIOJIB3YeMOE B y4EOHOM IpOIIecce Mpu
OCBOCHHU JUCIUTUTNHBI «O01I1asi 1 HEOPTaHUYECKAsT XUMUSD):

Oducnsie u aenoseie mporpammbl: ABBY'Y FineReader 9.0 npod;
Oducurie u nenoseie nporpammbl: MS Office 2007 Russian;

Odwucnsie u aenoseie mporpammbl: MS Office 2007 Professional Russian;
Oduchblie u nenossie mporpammbl: MS Office 2010-2016 Standard



Apxusarop 7 Zip
brnokuot Notepad
Sunexc bpaysep

ITO nns xomtekTUBHOM padoThl Microsoft Teams
Xumus 8-11 kimace. BupryanbHas adoparopust
VY4eOHble ayAUTOPUHU JUI TPOBEICHUS YUEOHBIX 3aHITHIA:

a) Jlekimmonnsle aynutopusi, paccuntannas 200 cTy1eHTOB, OCHAIICHHAs TTPE3EHTAIIMOHHON TEXHUKOM
(3kpaH, HOYTOYK), UIMEIOTCSI KOMILJIEKT 3JIEKTPOHHBIX MTPE3ECHTAIMIA U HATJISAHBIE TIOCOOHUS:
1. OGpa3ipl anMa3oB (CTpassbl).

. Yroms.

. I'pacur.

. XJ1op.

. bpom.

. Yon.

. Kpemuuii.

. Cepa.

9. Kpucrani ropHoro xpycrais.

10. O6pazen 3anasuHoro SO3.

11. Oneym.

12. O6pasnsr metasos Na, K, Mg, Al, Sb, Pb, Sn.
13. O6pa3iel MeTaioB d-371€MEHTOB.

14. O6echochoperHast KOCTb.

15. O6pa3isl cTEKOI.

16. Haceimmenssiit pactsop Pbl2.

17. Obpazen THXOOKeaHCKOH KOHKperuu (Mn).
18. Kpucramn CuSO4.

19. TlocepeOpsinas kosba.

20. Kpucramn Guxpomara aMMOHHSL.

21. Kpucrami KBac1osB.

22. Ob6pa31bl MUHEPAJIOB.

23. [InaTuHOBas ceTKa.

Mopenu mapocTep:KHEBBIE:

1. Monens BeH2 (nmuueiinast).

. Monens BF3 (TpeyronbHas).

. Mogens CH4 (tetpasap).

. Mogens NH3 (TeTpasmp).

. Monens H20 (terpasmp).

. Monens PCI5 (TpuronansHas bunupamuia).

. Monens CIF3 (T-o0pa3Has).

. Monenb SF6 (oxTasap).

9. Monens IF5 (kBagpaTHas nupaMua).

10. Monens IF7 (menTaroHanpHast OUMUpaMua).
11. Mopens P4.

12. Monens rpadura.

13. Mopenb anmasa.

14. Monenb cepsl (3ur3aroodpasHasi).

15. Mogensb cepbl (KOpOHa).

16. Monens Si02.

17. Pemmerka NaCl.

18. Pemerka NaCl (TuioTHast ynakoBka).

19. O6beMHOLIEHTPUPOBAHHAS PEIETKA.

20. O0BeMHOIIEHTPUPOBAaHHAS (IJTIOTHAS YITAKOBKA).
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21. I'paHenieHTpUpOBaHHas pEIIETKA.

22. I'paHenieHTpupOBaHHas (MIJIOTHAs YIIaKOBKA).

23. I'ekcaroHajibHas penieTka.

24. I'ekcaroHanpHas (IJIOTHAs YIIAaKOBKA).

25. Mopenb OOpHHUTpHUIA.

26. Mopenb ypana.

27. Mopenb S opourany.

28. Mopenb Px opOurany.

29. Mopenb dz2 opOurany.

30. Monenb dx2 —y2 opOuTanm.

31. Moaens dxy opOuTanu.

32. Moaenb CTpYKTYpHI JIbJIA.

33. Mogenn ceeHa.

34. Mopnens Temypa.

35. bopo3oH.

36. Mogenb Topus.

37. Mogens BropiuTta ( ZnS).

[TpuGopsr:

. Anmnapat Kunmna.

. Ipubop s snexrpommsa H20.

. [Ipubop Mapra.

. Ceersiuecs: TpyOKH C HHEPTHBIMU Ta3aMH.

. Karonnsie myuu (6abouka).

. Ipubop s snexrponmsa NaCl.

. Tepmockor.

. 'anpBaHMYECKUI AIIEMEHT.

. YcranoBka 1 nudy3un Bogopoa yepe3 MOpUCThIN CTaKaH.
10. CnuproBka.

11. IlpoToH.

12. BeinpssMuTenb.

13. JlaTep i npoToHa.

14. Becnl.

15. Habop pa3HoBecoB.

16. Cnaige! nist mpotoHa o teme "[lepuonnueckas cuctema', "Crpoenue atoma".
Tabmuim:

[Tepuonnueckas cucrema anementoB .11 Menneneena.
CBoiicTBa NPOCTHIX BEIIECTB:

1. IITOTHOCTH MPOCTHIX BELIECTB.

2. Temneparypa miaBieHUs MPOCTHIX BELIECTB.

3. CraHmapTHas SHTPOMUS MTPOCTHIX BEIIECTB.

4. CtangapTHbIE AJIEKTPOIHBIE MOTEHIIMAJIBI MPOCTHIX BEIIECTB B BOJJHOM PACTBOPE.
5. CraHzapTHbIE 31eKTpoaHbIE TOTeHIHATBI E0298 HEKOTOPBIX OKHUCINUTEIHHO-BOCCTAHOBUTEIBHBIX
CUCTEM B BOJHBIX PacTBOpax.

6. CrangapTHble U300apHbIe MOTEHIMAIBI 00pa30BaHUS HEKOTOPBIX BEIIECTB.

0NN DN KW

Ne)

0) lns mpoBeneHus 1abopaTOPHBIX padOT UCTIONB3YIOTCS 4 mabopaTopuu odmiei miomaapio 400 kB.
METPOB, OCHAIIIEHHBIE MKa(aMH BHITSHKHON BEHTUJISIIMN, CYIIUILHBIMU TIEYaMH, BOJIOCTPYHHBIMU
HacocaMu, 3JIEKTPOHHBIMU U TEXHOXUMUYECKUMH Becamu, Kajopumerpamu, pH-metpamu u 1.1.

B) JIBa mucruielinbix knacca (/1-217, 222a), ucronb3yeMble IS MPOBEACHUS KOHTPOJIS pabOTHI CTYIEHTOB
W CaMOCTOSITeNIbHOU paboThl, ocHamieHbl 20 komneroTepamu AMD PhenomlIIx4 955/4Gb/500Gb/Benq
19.5 ¢ BO3MOKHOCTBIO TIOJKITIOUEHHUS K ceTU «IHTepHET», KOTOpbhle 00ECTIeUeHbI JOCTYIIOM B
3NEKTPOHHYI0 HHpopManmonnyto cpeny KHUTY;

JInneH3upoBaHHOE MPOTPAMMHOE 00ECTIeueHIE  CBOOOTHO PacpOCTpaHsIEMOe TPOrPaMMHOE
obecrieueHure, UCIoJIb3yeMoe B Y4EOHOM IpoIiecce



1. Onepanuonnas cucrema OpenSUSE

2. bpaysep Firefox mns nocryna B UKC KHUTY MOODLE u k 06pa3oBareibHbIM pecypcaM B CETH
MHTEPHET.

3. OcducHsriii maker LibreOffice

4. OBS Studio

13. O6pa3oBarTesibHbIE TEXHOJIOTUH

KonnyecTBo 4acoB 3aHATHI, MPOBOAMMBIX B MHTEPAKTHBHBIX (OpMax B y4eOHOM Ipoliecce Mo
mucuuiuinHe «OO0mast 1 HeopraHuyeckasi XUMHs COCTaBIseT 54 .

B mnpouecce ocBoenust aucuuiuimHbl «OOIIas ¥ HEOpPraHUYecKass XHMHUS» HCIIOJIb3YIOTCS
ciieayromue o0pa3oBaTesIbHbIe TEXHOJIOTHHU:
-MHdopManiioHHbIe TEXHOIOTHUU: CHCTEMa JUCTAaHIIMOHHOTO 00y4yeHus U KouTposs 3Hannit MOODLE,
JOCTYH uepe3 100anbHyro ceTh MIHTepHET K HOpMaTUBHBIM M 3aKOHOJIATEIbHBIM aKTaM, JIEKTPOHHBIM
OUOIMOTEYHBIM pecypcaM, MaTEHTHBIHN MOUCK;
-TpaguOHHBIE TEXHOIOTUU: UHIUBUAYaJIbHAs pa0oTa - IOATOTOBKA OTYETA 110 MPOJeIaHHON
nabopaTopHOii paboTe, MOArOTOBKA K KOHTPOJIBHOM padoTe, COCTaBIeHHE KOHCIIEKTA JICKIINH;
-MIHTepaKkTUBHBIE TEXHOJIOIMU: paboTa y JTOCKH, CAMOCTOATENbHAs paboTa B KOMaH/I€; 3allyUTa OT4eTa 110
pojIeTIaHHOM TabopaTopHOil paboTe, IUCKyccus, KOMaHaHAas padoTa Mo PyKOBOJCTBOM IPETOAaBaTes,
peleHre NpoOJEeMHbBIX CUTYalUH.



