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Pabouas mporpamma coctaBieHa ¢ y4yérom TpeOoBaHuii denepasbHOTO TOCYIApCTBEHHOTO
oOpazoBarenbHOro crangapra (mpukaz Ne 907 ot 07.08.2020) no cnenmanbroctr 18.05.01 Xumudeckas
TEXHOJIOTUSl JHEPrOHACHIIICHHBIX MAaTepUaloB M W3AEAMM Uil cnenuanu3anuu  «lIpombliuieHHas
0€30aCHOCTh ITPOU3BOJICTB SHEPrOHACHIIIEHHBIX MAaTEpUAIOB» Ha OCHOBAHMUHU Y4eOHBIX IJIAHOB Habopa
obyuaromuxcs 2021 rona.

Pa3paboTunk nporpaMmsi:

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

Pabouas mporpamma paccMoTpeHa U 000peHa Ha 3acemannu HeopraHW4ecKkobl XMMHUU HUMEHU
npodeccopa H.C. AxmeroBa, mpotokon ot 21.05.2021 r. Ne 6.
3aBenytrommii kageapoit  Coznacoséano A.M. Ky3HeroB

YTBEPXKXJIAEHO
Havansnuk nenrpa YMI] Ymeepiwcoaro JILA. Kuraepa



1. Ilesin ocBOeHUsI AUCHMUIIIMHBI

[lenssmMu ocBOEHUS AUCHUIIMHBI «OO01Iast U HEOPraHUUYECKask XUMUS SIBJISIOTCA:
a) hopmupoBaHue GyHIAMEHTAIBHON CUCTEMbl XUMUYECKHX 3HAHUN O B3aMMOCBSI3U MEXIY CTPOSHUEM
BEIIECTBA U €0 XMMUYECKHMH CBONCTBaMH,
0) oOy4enue criocobam MpUMEHEHHsI KBAHTOBO-MEXaHUYECKUX, CTPYKTYPHBIX, TEPMOAMHAMUYECKUX U
KMHETHUYECKUX MPEJCTaBICHUN 111 O0ObACHEHMS U MPEACKa3aHNUs OCHOBHBIX 3aKOHOMEPHOCTEH
IIPOTEKAHUs XUMUYECKUX PEAKLIUH,
B) PacKpbITHE CYIIHOCTH IIPOLIECCOB, IPOUCXOIALIMX B X0J1€ XUMUUYECKUX IPEBPALICHUN BEILECTB,
I') pa3BUTUE UHTEJUIEKTYaIbHBIX BO3MOXXHOCTEH U CTUJISI MBILIUIEHUS CTYJAEHTOB Yepe3 JEMOHCTPALUIO
POJIM XMMHHU B IIO3HAHUH 3aKOHOB ITPUPOJIbI U MaTEPUAIbHOM XKHU3HHU OOLIECTBA, B PEILIEHUH IJ100aIbHbIX
po0JIeM YeoBeYeCTBa: KyJIbTYphl, HAYKH, UCTOPHH, 00YCIOBICHHOCTH Pa3BUTUSI XUMUYECKON HAyKH
OTpeOHOCTSAMU NTPOU3BOACTBA U ObITA.

2. MecTo TUCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpamMMbl

Huctummaa «OOmas 1 HeoOpraHW4YecKass XUMHUS» OTHOCUTCA K oOszarenpHOU dactu OOIl u
dbopmupyer y obOywarouxcs no coenuanuizauud — «lIpombinuieHHas 0e30macHOCTh MPOU3BOJCTB
SHEPTOHACKIIICHHBIX MAaTEPUATIOB» HAOOP 3HAHUN, YMEHUH, HABBIKOB U KOMITETEHIIUMN.

Jlis yCcnemHoro OcBO€HUs MUCHUILUIUHBI «O0Iast 1 HeopraHudeckas XUMHUs» 00ydaromuiics 1Mo
cnenuanbHocTh 18.05.01 «Xumuueckass TEXHOJOTHS HSHEPrOHACBHIIIEHHBIX MAaTEpUaloB U HU3AEIHI»
JOJKEH OCBOUTH MaTepUal MPEeAIIeCTBYIOMINX AUCIUTLINH:

1. ®usnka ( MIKOJIBHBIN KypC )

Hucnunnuna «OO0masi 1 HeopraHudeckass XUMHsD SBIISETCS MPeIIIecTBYIONEH U HeoOXoauma

JUISl YCTIELITHOTO OCBOEHUSI MOCIIEIYIOIINX AUCIUIIINH:

1. Ananutudeckas XuMus U GU3UKO-XUMHUECKHUE METO/IbI aHAIHN3a

2. KOMITOHEHTBI SHEPTOHACKHIIIIEHHBIX MAaTEPHAJIOB: CTPOCHHE, CBOMCTBA, IPUMEHEHNE
3. O0mwasg xuMuyeckast TEXHOJIOT U

4. Opranuyeckas XuMus

5. ®uznyeckas XUMus

3. Komnerenuunu ody4aiomerocsi, popMupyemMbie B pe3y/ibTaTe 0CBOCHHS AU CHUIIINHBI

OIIK-2 Cnoco0eH HCIOab30BATh COBPEMEHHOE TEXHOJIOrHYecKoe H aHAJIMTHYecKoe 000pyA0BaHNe IPH NPOBeACHH T
HAYYHOT'0 U TEXHOJIOrHYeCKOr0 IKCIepruMeHTa, MPOBOAUTH 00pa0oTKY U aHAJU3 NMOJYy4YeHHBIX pe3yJbTAaTOB
OIIK-2.1. 3Haet ¢pyHIaMeHTaIBHBIC 3aKOHBI M IOHATHS XMMHU ¥ XUMHYIECKOH TEXHOJIOTHH, METOAUKY TIPOCKTHPOBAHUS
XMMHUKO-TEXHUYECKHX CUCTEM, HICTOYHUKH HAyYHO-TEXHOJIOTHYECKOi nHpopmannu B npodeccrnonanbsHoil chepe,
TEOPETHYECKNE OCHOBBI PA3JIMYHBIX METO/IOB aHAIH32

OIIK-2.2. YMeeT BEIOpaTh ONTUMAHHBIN METO]] aHAIN3a B 3aBUCHMOCTH OT OOBEKTa M IMOCTABICHHOW 3aa4H, a TAKKe
000CHOBATh CBOH BBIOOP,TPOBOINTH AaHAIN3 COSAMHEHHS C MCIOJIb30BAaHUEM XUMHUECKUX, AHATUTHIECKUX U (QH3UKO-
XUMHYECKHX METOJIOB Pa3paboTaTh TEXHOJIOTHIO XMMUIECKOH PEakIiH B X0/I¢ €€ JOTMIECKOT0 IPOSKTHPOBAHMS U
MOCTAaHOBKH TEXHOJIOTHMYECKOTO IKCIIEPHIMEHTA

OIIK-2.3. Braget MeTofaMi MaTeMaTHIECKOH CTaTHCTUKH JJIsI 00pabOTKH Pe3ynbTaTOB aKTUBHOTO M ITACCHBHOTO
9KCIIEPUMEHTa, HABBIKAMH MPOBEJICHNSI XUMUYECKOTO M (PM3UKO-XUMUYECKOT0 aHaAIIN3a, HHTEPIPETAINH TTOJTy4SHHBIX

PE3YIbTATOB, MIPECACTABIICHUSA PE3YJILTATOB aHAIM3a

B pesyabTare 0CBOCHHSI TUCHUIINHBI 00Y4AI0IIMIICS 10I/KEeH

3HATh:
- OCHOBHBIC XMMHNYCCKHUEC 3aKOHHBI,
- OCHOBHBIEC 3aKOHOMEPHOCTH MPOTEKAHNUSI XUMHUYECKHUX MTPOIIECCOB;

- CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKUX COCTMHEHUN



Ymern:

- OIIMCBHIBATh CBOMCTBA HEOPIaHUUYECKUX BEILECTB U UX IPUMEHEHUE HA OCHOBE KBAaHTOBO-
MEXaHUYECKUX, CTPYKTYPHBIX, TEPMOJUHAMUYECKUX U KUHETHYECKUX MIPEACTABICHMUI;

- OLICHMBAaTbh BO3MOYKHOCTb U YCJIIOBHS MPOTEKAHUS XUMUYECKHUX IIPOLIECCOB;

- OIPEIENIATh TEPMOAMHAMUYECKNE XapPAKTEPUCTUKN XUMUYECKUX PEAKLUI U KOHCTAHTBI PABHOBECHUS;
- IPUMEHATh OCHOBHBIE XMMUYECKUE 3aKOHBI, TEPMOJUHAMUYECKHE CIIPABOYHBIEC JAHHBIE U
KOJINYECTBEHHBIE COOTHOLICHNUS HEOPTaHMUECKOW XMMUU JIJIsl peIieHHsI TPO(ECCUOHATBHBIX 3a/1a4;

- PacCUMUTHIBATH TEPMOJUHAMUYECKHE XaPAKTEPUCTUKH MTPOLIECCOB /1151 0OOCHOBAHUS TEXHOJIOTHYECKUX
LIENIOYEK MOJIyYE€HUSI HEOPIraHUYECKUX BEILECTB;

- II0JIb30BATHCS CIPABOYHOM JINTEPATYPOI

Baanern:

- HaBBIKAMHU CAMOCTOSITENIbHON PabOThI € pa3IMyHBIMU UH(OPMAIIMOHHBIMU UCTOYHUKAMHU (Ha
OyMa)KHBIX M JIEKTPOHHBIX HOCUTEJISIX, B TOM YHCIIe, cpeaibl Internet) 00 OTAEIbHBIX ONpeeNeHusX,
HNOHATUSX U TEPMUHAX JJis OOBSCHEHUS UX IPUMEHEHUS B IPAKTUUECKUX CUTYalUsIX; PEIICHUs
TEOPETUYECKUX U MPAKTUYECKUX TUIIOBBIX U CUCTEMHBIX 3ajlay, CBSI3aHHBIX C MPOPECCHOHATBHON
JEATEIIBHOCTBIO

- HaBBIKaMU BBINOJIHEHMSI OCHOBHBIX XUMUYECKHUX OllepaLui;

- HaBBIKAMHU OOPAIICHUS C XUMHUECKUM BEIIECTBOM C COOJIIO/ICHIEM IPABUI TEXHUKH O€30MaCHOCTH;
- HaBBIKaMU 0(hOPMIICHHUS OTYETA 10 JIAOOPATOPHBIM pabOTaM: OMMMCAHUEM MTPOACTAHHOTO

HKCIIEPUMEHTa, 0Opa0OTKON 1 aHAJIM30M MOJYYEHHBIX PE3yJIbTaTOB

4. CTpyKTYypa M coJepKaHue TUCHUIINHBI
O61mas TpyA0EMKOCTh AUCHIUTIINHBI COCTABISAET 9 3a4eTHBIX equHuIl, 324 yaca.

Buer yueOHoM paboTHI (B 9acax) O11eHOYHEbIE
CpeIcTBa s
Ne Pazgen Ceme- N TaGona- 1P OBeﬂeI}M
/11 | JMCUMIUIMHBI CTp Jlexuus PAKTHHICCKHE abopa KCP CPC TeKyIeH H
3aHATHUS TOPHBIC POMEKY-
TOYHOM
aTTeCTAlNK
1 2 3 4 5 6 7 8 9
Crpoenne Kontponsnas
aToMa u pabora;
1. | nepuoamyeckmii 1 4 6 2 9 DK3aMeH
3axoH J1.W.
MenneneeBa
XuMudaeckast
2. | PR A 1 8 8 2 9
arperaTHoe
COCTOSTHUE
3 Xummueckuit 1 8 6 55 9 Kontponbnas
Tporecc pabora;
Tumbt JlabopaTopnas
4. | XUMHYECKHX 1 6 10 6,5 12 paborTa;
peaknui DKk3amMeH
Xumus
5. | coenuHeHMIA S- 1 10 6 2 6
1 P-2JIEMEHTOB
Wroro no 1 36 36 18 45 JK3aMeH
ceMecTpy




Bub1 yaeOHo# paboThI (B Hacax) OrneHoYHbIE
CpeICTBa IS
Ne Paznen Cewme- n TaGona- nposeneimﬂ
/T JUCLUILIMHBI CTp Jlexuus PAKTHACCKHC abopa KCP CPC TeKyIeH 1
3aHATHSA TOpHBIE MIPOMEXKY-
TOYHOU
aTTeCTalNH
1 2 3 4 5 6 7 8 9
Xumus KontponbHas
1. | coenuHEHUH S- 2 10 14 10 14 paboTa;
U P-3JICMEHTOB JlabopaTopHas
Xumust pabora;
2. | coequnenuii d- 2 8 22 8 22 DK3aMeH
9JIEMEHTOB
Hroro no 2 18 36 18 36 | drzamen
cemMecTpy
5. Conep:kaHue JeKIMOHHBIX 3aHATHH M0 TeMaM
e MNupukaTopel
I /_n Paznen nucuuminHb Yacer TeMa NEKIIMOHHOTO 3aHATUS JOCTUXKECHUS
KOMITETCHITHH
1 2 3 4 5
1. | Crpoenue aToma u nepuoandeckuit 3akon J[. 1. 2 BBeneHue B AUCHUIUIUHY. OIlK-2.1
MeHneneena OCHOBBI KBAHTOBOI MEXaHUKH OIIK-2.2
2. 2 Crpoenue aToma OIlK-2.1
OIIK-2.2
3. | Xumudeckas CBs3b M arperaTHoe COCTOSTHHE 2 IIpupona xuMudeckoii cBs3u OIlK-2.1
OIIK-2.2
OI1K-2.3
4. 2 Teopus MOJEKYISIPHBIX OIlK-2.1
opbwuraneit OIIK-2.2
OIIK-2.3
5. 2 Teopus BaeHTHBIX CBs3EH OIlK-2.1
OIIK-2.2
OIIK-2.3
6. 2 ArperatHoe coctosiHue BemectBa | OIIK-2.1
OIIK-2.2
OIIK-2.3
7. | XuMu4yeckuit mporecc 2 TepMoauHaAMHUKa XUMUYECKUX OIIK-2.1
peakuuii. 3akoH ['ecca OIIK-2.2
8. 2 Hampasienue nporekanus OIlK-2.1
XUMHUYECKHUX PEaKIIHid. OIIK-2.2
9. 2 XuMHUECKoe paBHOBECHE OIlK-2.1
OIIK-2.2
10. 2 Xumuueckas KudeTuka ¥ ocHoBel | OTIK-2.1
KaTajmsa OIIK-2.2
11. | Tumbl XUMUYECKUX PEAKITHI 2 Peakuuu Oe3 nsMeHeHUs OIIK-2.1
creneneil okucienus. I'maponnz | OINK-2.2
12. 2 OKHCIIUTENBHO- OIIK-2.1
BOCCTAaHOBUTEJbHBIE PEAKIIUU OIIK-2.2
13. 2 CraHJapTHbIE 2JIEKTPOIHbIE OIIK-2.1
MOTEHLIMAJIbl U HalpaBJeHUE OIIK-2.2
OBP
14. | Xumus COeTUHEHUH S- U P-3JICMEHTOB 2 Bogopon u ero coeannenus OIIK-2.1
OIIK-2.2
OIIK-2.3
15. 4 ["ajtoreHs! ¥ UX COCIUHEHHUS OIIK-2.1
OIIK-2.2
16. 4 Kucnopon, cepa n ux OIlK-2.1
COEIMHEHUS OIIK-2.2
17. 6 Asort, dochop u ux coequrennst | OITK-2.1
OIIK-2.2
18. 2 VYriaepon, KpeMHHE U HX OIlK-2.1
COEIMHEHUS OIIK-2.2
19. 2 Bop, amoMuHAN U HX OIIK-2.1




e MunukaTopsr
I /;I Paznen pucuuniauHb Yacsl TeMa JIEKLIMOHHOTO 3aHATHS JIOCTUKEHUS
KOMTETEHITNH
1 2 3 4 5
COEIUHEHUS OIIK-2.2
20. | Xumus coenuHeHnii d-3I1EMEHTOB 2 OO61me cBoiicTBa coequHen i d- OIlK-2.1
JIIEMEHTOB OIIK-2.2
21. 3 KoMmnekcHble coeTMHEHMS. OIlK-2.1
TMO u TBC OIIK-2.2
22. 1 KucnoTHO-0CHOBHBIE CBOHCTBA OIlK-2.1
OKCHIIOB ¥ THIPOKCHIOB d- OIIK-2.2
9JIEMEHTOB
23. 2 OKHCIUTENBHO- OIlK-2.1
BOCCTaHOBHUTEJIbHBIE PEAKIINH C OIlK-2.2
yyacTueM coeuHeHui d-
METaIoB
BCEI'O 54
6. Cozlep)lca}me HpaKTI/I'leCKHX/CeMHHapCKHX 3aHATHI
HpOBeI[eHI/Ie HpaKTI/I‘IeCKI/IX/CCMI/IHapCKI/IX 3aHATHHN HE npeaAyCcMOTpPCHO y‘le6H]E>IM IIJIAaHOM
7. Coaepsxanue J1a00paTOPHBIX 3aHATHI
Munukato
pHI
Ne Pasnen nucHUILINHBL Yacel Tema 3anarTus AOCTHACH
n/m us
KOMIICTEHIT
uu
1 2 3 4 6
1. | Crpoenue aTroma u epuoandeckwii 3akoH /1. 11. 2 TexHuKa 0€30MaCHOCTH B XUMHUYIECKOM OIlK-2.1
Menneneea nabopaTopun OIlK-2.2
2. 2 DNEeKTPOHHBIC KOH(PUTYPALIUH aTOMOB U OIlK-2.1
HOHOB OIlK-2.2
OIIK-2.3
3. 2 Crpykrypa nepuoandeckoit cucremsl JJ.1. | OIIK-2.1
MeHnzeneeBa 1 IEPUOTUIHOCTH CBOMCTB OIlK-2.2
XUMHUYECKHX DJIEMEHTOB OIlK-2.3
4. | XuMu4ueckas CBsI3b M arperaTHOE COCTOSTHHE 3 TMO MoJeKy 1 HOHOB JIEMEHTOB OIlK-2.1
MIEPBOTO U BTOPOTO Teproia OIIK-2.2
OIIK-2.3
5. 3 TBC. IIpocrpancrBennast kondurypauus | OIIK-2.1
MOJIEKYJ © HOHOB OIIK-2.2
OIlK-2.3
6. 2 PyGesxnas korTponbHas Nel OIlK-2.1
OIlK-2.2
OIIK-2.3
7. | Xumu4eckuit mpouecc 2 TeroBo# 3¢ PeKT XUMHIECKOH peaKuu OIIK-2.1
OIIK-2.2
8. 2 IonsTue surponuu. Hanpasnexnue OIIK-2.1
XUMHYEeCcKOH peakiuu. Dueprus ['nb6ca OIIK-2.2
9. 2 XuMHUUECKOe PaBHOBECHE B TOMO- U OIIK-2.1
TeTepOTreHHBIX CHCTEMax OIlK-2.2
10. | Tumbl XUMHYCCKHUX PEAKIHI 4 Peaknum 6e3 n3MeHEHUs CTeTICHeH OIlK-2.1
okucienus. ['maponus. Koncranrta OIIK-2.2
THAPOIN3a
11. 4 OBP. MeTox 3/1eKTpOHHOTO OajaHca. OIIK-2.1
Hamnpasnenue OBP. OIlK-2.2
12. 2 PyGexxnas koHTpombHas Ne 2 OIlK-2.1
OIIK-2.2
13. | Xumust COEqUHEHHUH S- U P-3JICMEHTOB 4 Coeaunenus p-anemMeHToB VII rpynms OIlK-2.1
OIIK-2.2
OIIK-2.3
14. 2 Cepa u e€ coeiuHEHUS OIIK-2.1

OIIK-2.2




Munpukaro
pHI
Ne Paspen nucuuninusb Yacsl Tewma 3aHATUS frocTiien
n/m us
KOMIIETEHIT
uu
1 2 3 4 6
OIlK-2.3
15. 2 Kucnopon u ero coenuaeHUs OIlK-2.1
OIlK-2.2
OIIK-2.3
16. 4 CoenuHEeHUs P-3JIEMEHTOB V IpyMIIbI OIIK-2.1
OIlK-2.2
OIIK-2.3
17. 2 CoenuHeHus p-3neMeHToB [V rpymnmsl OIIK-2.1
OIlK-2.2
OIlK-2.3
18. 2 CoenuHenns p-anemenTtos 11 rpymms OIlK-2.1
OIlK-2.2
OIIK-2.3
19. 2 PyGesxnas korTponbHas N3 OIlK-2.1
OIlK-2.2
20. 2 [IpuroroBneHne pacTBOPOB OIlK-2.1
OIlK-2.2
OIIK-2.3
21. | Xumus coenuHeHni d-311€EMEHTOB 2 O01re 3aKOHOMEPHOCTH B CBOHCTBax d- OIlIK-2.1
9JIEMEHTOB M UX COEMHEHUI OIlK-2.2
OIIK-2.3
22. 4 HomeHnknatypa u ycTOMYHBOCTh OIIK-2.1
KOMIUICKCHBIX COEIMHEHUI, TOTy4deHne OIIK-2.2
KOMIUIEKCOB d-3JIEMEHTOB B BOJHBIX
pacTBopax
23. 2 Onucanue KOMILUIEKCOB ¢ no3unuii teopun | OIIK-2.1
BaJICHTHBIX CBsI3EH. OIlK-2.2
24, 4 OmnmcaHne KOMIUTEKCOB ¢ mo3unuii Teopuit | OINK-2.1
KIT u MO. Okpacka KOMIUICKCOB OIlK-2.2
25. 2 PactBopenune d-meTanmioB B BOIHBIX OIlK-2.1
pacTBopax KHCJIOT U IIeIoven OIlK-2.2
OIlK-2.3
26. 2 KucnorHo-ocHoBHBIE cBOlicTBa okcunoB U | OITK-2.1
THIPOKCUIOB d-32JI€MEHTOB OI1K-2.2
OIlK-2.3
27. 4 OKHCIUTENEHO-BOCCTAHOBUTEIILHBIE OIlK-2.1
peaKIMy C y4acTHeM COeAnHeHui d- OIIK-2.2
METaJJIOB B PA3JTUYHBIX CTEIEHIX OIIK-2.3
OKHCJICHUSI
28. 2 PyGexnas koHTponbHas NeS OIlK-2.1
OIlK-2.2
BCET'O 72
8. CamocrosiTesibHasi paboTa
HNupukaTopst
Ne TeMbl, BBIHOCHMBIE HAa CAMOCTOSITEIEHYIO
W paBoTy Yacsl ®opma CPC JOCTHKEHUS
KOMIETCHITHA
1 2 3 5 6
1. | DnexrpoHHas 000JI04Ka aTOMa 5 MOArOTOBKA K KOHTPOJILHOH pabore, OIlK-2.1
MOJITOTOBKA K DK3aMEHY OIIK-2.2
OIlK-2.3
2. | TleprogMYHOCTH CBOMCTB XMMUYECKHX 4 MOJITOTOBKA K KOHTPOJIBHOM padore, OIlK-2.1
3JIEMEHTOB MOJTOTOBKA K K3aMEHY OIlK-2.2
OIlK-2.3
3. | ocrpoenne auarpamm MO u cBOKCTBa 5 MMOATOTOBKA K KOHTPOJBHOM padoTe, OIlK-2.1
JBYXaTOMHBIX MOJICKYJT MOJTOTOBKA K K3aMEHY OIlK-2.2
OIIK-2.3
4. | OnpeneneHne CTPYKTYPbl MOJICKYJT 4 MTOITOTOBKA K KOHTPOJBHOM pabdoTe, OIIK-2.1




TeMBI, BBIHOCHUMBIC Ha CAMOCTOATCIBHYIO

MunukaTopsl

Yacer ®dopma CPC JIOCTIKEHUS
/11 paboty
KOMITCTEHIIHU
1 2 3 5 6
meronom BC MOJITOTOBKA K K3aMEHY OIIK-2.2
5. | Beuncnenne cTaHgapTHON SHTATBIIHIH, 4 odopmIIeHHE OTYETOB, TOATOTOBKA K OIlK-2.1
SHTpOINH 1 Hepruu ['mbb6ca peakuii. KOHTPOJIBHOH padoTe, MOATOTOBKA K OIIK-2.2
OmnpenesneHne TEIUIOTH THAPATAIIUH COITH nmabopaTopHOi paboTe, MOATOTOBKA K
9K3aMEHY
6. | Xummuyeckoe paBHOBECHE 3 MOJITOTOBKA K KOHTPOJIBHOH padore, OIlK-2.1
MOJTOTOBKA K 3K3aMEHY OIlK-2.2
7. | Xumuyeckasi KHHETHKA 2 MOJIrOTOBKA K 9K3aMeHy, NpopaboTKa OIlK-2.1
TEOPETUYECKOT0 MaTepuana OIIK-2.2
8. | Tunponus 6 odopmileHrEe OTYETOB, ITOATOTOBKA K OIlK-2.1
KOHTPOJILHOM paboTe, MOroTOBKa K OIlK-2.2
nabopaTopHoOi paboTe, MOATOTOBKA K
9K3aMeHy
9. | CocraBienne OBP 6 odopmileHrEe OTYETOB, ITOATOTOBKA K OIlK-2.1
KOHTPOJIBHOH padoTe, MOATOTOBKA K OIIK-2.2
nabopaTopHOH paboTe, MOATOTOBKA K
9K3aMEHY
10. | Xumuueckue cBoicTBa coenuuennii VII 6 odopmIIeHHE OTYETOB, TOATOTOBKA K OIlK-2.1
TPYIIITBI KOHTPOJBHOH padoTe, MOATOTOBKA K OIIK-2.2
nmabopaTopHOii paboTe, MOATOTOBKA K OIIK-2.3
9K3aMEHY
11. | Xumus coequHEHUH p-3JIEMEHTOB 12 odopmIIeHHE OTYETOB, TOATOTOBKA K OIlK-2.1
KOHTPOJIbHON paboTe, MOJAr0TOBKA K OIIK-2.2
nabopaTopHOi paboTe, MOArOTOBKA K OIIK-2.3
9K3aMEeHY
12. | Pacyer KOHIIEHTpaLMK PACTBOPEHHOTO 2 odopmileHre 0TYETOB, ITOATOTOBKA K OIlK-2.1
BEIIIeCTBa B pacTBOpe KOHTPOJIbHOH paboTe, MOATOTOBKA K OIlK-2.2
n1a00paTOpHOI paboTte OIIK-2.3
13. | OG6mue cBoiicTBa d-21€MEHTOB. 10 odopmiieHre 0TYETOB, ITOATOTOBKA K OIlK-2.1
KomrmekcHsle coennuenns d-31eMeHTOB KOHTPOJBHOI paboTe, MOATOTOBKA K OIlIK-2.2
nabopaTopHOi paboTe, MOATOTOBKA K
9K3aMEHY
14. | Xumus coennHeHni d-31eMEHTOB 12 odopmIIeHHE OTYETOB, TOATOTOBKA K OIlK-2.1
KOHTPOJBHOH padoTe, MOATOTOBKA K OIIK-2.2
nmabopaTopHOii paboTe, MOATOTOBKA K OIIK-2.3
9K3aMEHY
BCEI'O 81
8.1 KonTpoasb camocTosiTe1bHON PadoThI
MNupukaTopsl
Ne TeMmbl, BBIHOCHMBIE HAa CAMOCTOSITEIbHYIO
i pabory Yacsl ®opma KCP JOCTHKEHUS
KOMITETEHIIMU
1 2 3 5 6
1. | CtpoeHne aToMa U IEPHOANIECKUN 3aKOH 2 IIpUEM 3K3aMeHa, IPOBEpKa OIlK-2.1
KOHTPOJIBHON pabOThI OIIK-2.2
OIlK-2.3
2. | Xumuyeckas cBs3b M arperatHoe 2 IIPHEM 3K3aMEeHa, TPOBEpKa OIlK-2.1
COCTOSIHHE KOHTPOJIBHOI pabOoTHI OIlK-2.2
3. | TepmogrHAMHUYECKUE PACUETHI 4 mpreM 1abopaTopHOil paboThI, IpreM OIlK-2.1
9K3aMeHa, IPOBepKa KOHTPOJIBHOM OIIK-2.2
paboTsl
4. | Xummnueckoe paBHOBECHE 1 IpHUEM dK3aMEHa, IPOBEpKa OIlK-2.1
KOHTPOJILHOM PaboTHI OIIK-2.2
5. | XuMnueckass KHHETHUKA 0,5 MIpUEM dK3aMeHa OIIK-2.1
OIIK-2.2
6. | Peakiun 6e3 M3MeHEeHNUs cTerneHen 3 npueM JIabopaTopHOil paboTHI, IpUEM OIlK-2.1
OKHUCJICHHS 9K3aMeHa, NPOBEpKa KOHTPOIBHOM OIIK-2.2
paboTHI OIIK-2.3
7. | OBP 3,5 npueM J1abopaTopHOil paboThI, IpUEM OIlK-2.1
9K3aMeHa, IPOBEepKa KOHTPOIBHOM OIIK-2.2
padoThI OIIK-2.3
8. | Xmuueckue cBOMCTBA COCAMHEHHI P- 2 npreM J1abopaTOpHOil pabOThI, TPUEM OIIK-2.1




MunukaTopsl
Ne Tembl, BEIHOCUMBIE HAa CAMOCTOSITENBHYIO
Yacer ®dopma KCP JIOCTIKEHUS
/11 paboty
KOMITCTEHIIHU
1 2 3 5 6
JJIEMEHTOB 9K3aMeHa, IpOoBepKa KOHTPOIBHOM OIIK-2.2
paboThI OIIK-2.3
9. | XuMH4ecKue CBOMCTBA COeTNHEHHUHN P- 8 npreM J1abopaTopHOil paboThI, IpreM OIlK-2.1
JJIEMEHTOB 9K3aMeHa, IpOBepKa KOHTPOIBHOM OIIK-2.2
paboThI OIIK-2.3
10. | [IpuroroBneHme pacTBOPOB 2 npreM nabopaTopHoii padotel, mpoBepka | OIIK-2.1
KOHTPOJILHOH PaboThI OIlK-2.2
OIlK-2.3
11. | Xumuyeckue cBOMCTBa coelMHEeHuH d- 8 npueM J1abopaTopHOit paboTHI, pUEM OIlK-2.1
9JIEMEHTOB 9K3aMeHa, IPOBEPKa KOHTPOIbHON OIlK-2.2
paboTHI OIIK-2.3
BCEI'O 36

9. Ucnosib30BaHUE PEHTHUHIOBOI CHCTEMbI OIIEHKH 3HAHWI

[Ipu oueHKe pe3yabTaTOB MEATEIBHOCTH OOYYAIOMIMXCS B paMKax IUCHUIUIMHBI «OOmas u
HEOpraHWYeCKas XHUMHS» UCHOIb3YyeTCsl pEHUTHHroBas cucTeMa. MakcuManbHOE M MHHHMAIbHOE
KOJIMYECTBO OaJUIOB IO pa3jMYHBIM BUAaM y4eOHOH paboThl ommcano B «[lonokenmn o OamibHO-
PEUTHHIOBOM CHUCTEME OLIGHKH 3HAHUI CTYAEHTOB W OOecledyeHHsl KadecTBa yueOHOro mporeccay
®I'bOY BO KHUTY.

PeliTunroBas onenka Gopmupyercs Ha OCHOBAaHMM TEKYILEro U MPOMEKYTOYHOTO KOHTPOJA. 3a
KOHTPOJIbHBIC TOUYKH CTYACHT MOXKET IMOJIYYUTh MHHUMAJILHOE U MAKCUMAIILHOE KOJIMYECTBO OAIIOB (CM.
Tadnumny).

OueHOYHBIE CPEICTBA Koa-Bo MuH.0a/1110B Makc.0a/1110B

1-ii cemecTp

KoHnTposnbHas pabora 2 30 48
Jlaboparopnas pabota 4 6 12
DK3aMeH 1 24 40
HTtoro 60 100
2-ii cemecTp

KoHnTposnbHas pabora 3 23 33
Jlaboparopnas pabota 9 13 27
DK3aMeH 1 24 40
HTtoro 60 100

10. OueHouHble cpeacTBa IS TeKYLIEr0o KOHTPOJS YCIeBA€MOCTH, INPOMeEKYTOYHOI
aTTeCcTally 110 HTOIaM OCBOCHHS JMCIHIIIHHbI
OneHouHbIE cpencTBa ISl MPOBEACHMSI TEKYIIETO KOHTPOJIS YCIEBAEMOCTH, IMPOMEKYTOUHOM
aTTeCTallid M MTOTOBOW aTTECTAllMM pa3padaThIBalOTCA COTJIACHO MOJIOKEHHI0 0 POHJaxX OLIEHOYHBIX
CPEICTB, pacCMaTPUBAIOTCA KaK COCTaBHAas 4acTh paboyeil mporpaMMbl U OQOPMIISIOTCS OTIEIbHBIM
JIOKYMEHTOM.

11. UudopmannonHo-MeToAuYecKOE 00ecnedeHne JUCIUIINHBI

11.1. OcHoBHas JuTEpaTypa

[Tpn wu3ydeHun naucuuIUMHbL «OOINas W HEOpraHWYecKas XUMHUS» B KaueCTBE OCHOBHBIX
HMCTOYHHKOB WH()OpPMAIUU PEKOMEHAYETCS NCII0Ih30BaTh CIAEAYIONIYIO TUTEPATYPY:

OcHoBHbIC HICTOYHMKH HH(pOpManun

KosmnuecTBo 3K3eMILISIpOB

A. B. CyBopos, A. b. Hukonsckuii, O0Omas u
Heopranuueckas xumus B 2 T [[Ipouee] : Mocksa :
IOpaiir, 2016

https://urait.ru/bcode/384671
Pexum nocryna: no noanucke KHUTY

H.II. Mudraxona, T.I1. [TerpoBa, O6mias u
HeopraHnuyeckas Xumus [ YueOHuk] yueoO.
nocooue: Kazans : U3g-80 KHUTY, 2018

111 sk3. YHUILL ®TBOY BO «KKHUTY»

H.III. Mudtaxosa, T.I1. Ilerpoa, O6mas u
HEOpraHu4yeckast Xumus. Teopus U IpakTUKa

246 >k3. YHUIL ®I'BOY BO «KHUTY»




[YueOnuk] yueb. mocobue: Kazans : 3n-Bo

KHUTY, 2019
H. C. Axmeros, M. K. Azu3zosa, JI. . bagsiruna, | https://e.lanbook.com/book/168686
JIaGopaTopHble U CEMUHAPCKUE 3aHATHS IO Pexum nocryna: no noanucke KHUTY

o011ell 1 HeOPraHWYECKON XUMHUH [ DIEKTPOHHBIN
pecypce] : Cankr-IlerepOypr : Jlans, 2021

11.2. lonoHuTEIBHAS IUTEPATYPA
B kayecTBe [JOMONHUTENIBHBIX MCTOUYHHUKOB HMHGPOPMAIUM PEKOMEHAYETCS HCIOJIb30BaTh
CJIEYIOIYIO JINTEPATYpPY:

JlonmosiHUTE/IbHBbIE HCTOYHUKH HHpOpMaIMU KoJsnyecTBOo 3K3eMILISIPOB
H. . [TaBnoB, O01Iast U HEOPraHUYECKAsT XHUMHSI 90 sx3. YHUL] ®I'BOY BO «KHUTVY »
[Yuebnuk] yuel. nist cTya. By30B, 00ydY. IO HATIp.
MOJITOTOBKH 0aKallaBpOB U MarkuCTPOB
"I[Monmurpadus", "Meramnyprus", "Xum.
TEXHOJI0THs U OnotexHoorus", "TexHomorus
W3JEIUN TEKCTUIIbH. U JIETKOX
npoMslnieHHocTH", "MarepuanoBeieHue u
TEXHOJIOTHSI HOBBIX MaTepuaioB", "TexHomorus
MIPOJIYKTOB NuTaHus", "3ammra oKpyx. cpesbl':
M. : JIpoda, 2002
H. C. Axmeros, O0mas u Heopranudeckas xumus | https://e.lanbook.com/book/153910
[DneKTpOHHBIN pecypc]| yueOHUK Ui BY30B: Pexum nocryna: no noanucke KHUTY
Cankr-IlerepOypr : Jlans, 2021

11.3. DyileKTpOHHBIE HCTOYHUKHU HH(OPMaLUH
Ilpu w3yuenun jucuuiuiMHbl  «OOImass W HEOpraHWyeckas XUMHsS» IPELyCMOTPEHO
WCTIOJIb30BaHUE JIEKTPOHHBIX HCTOYHIKOB WH(POPMAIINN:

. OnextponnsbIil katajgor YHUL KHUTY: Pexxum noctyna: http://ruslan.kstu.ru/

. OBC «Jlanb»:Pexum nocryna: https://e.lanbook.com

. O6pazoBarenbHas maatpopma «HOpaiit»: Pexxum noctyna: https://urait.ru/

. OBC «Znanium.comy»: PexxuMm poctyna: http://znanium.com/

. OBC YuuBepcuteTckas Oubnuoreka onnait: Pexxum nocryma: http://biblioclub.ru/
. OBC IPRbooks: Pexxum gocryma: http://www.iprbookshop.ru/

. OBC BOOK.ru : Pesxxum nocryna: https://www.book.ru/

. Hayunas snextponHas 6ubamnoteka https://elibrary.ru/
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11.4. IlpodeccuonasibHbie 6a3bl JaHHBIX U MHGOPMAIHOHHBIE CIIPABOYHbIE CHCTEMbI
ba3el janHEIX

Scopus JlocTym cBOOOIHBIN: WWW.SCOpUS.cOm
Web of Science loctyn cBoboaHBIN: apps.webofknowledge.com

[IpodeccrnonansHbie 6a3bl TaHHBIX:

1. HauroHanpHBIH MHCTUTYT CTaHIAPTOB U TexHoJoruu?. — Jloctyn cBoOoaubI: https://www.nist.gov/
2. Xypuans! mo xumuu — Jloctyn cBoboubIi: http://www.abc.chemistry.bsu.by/free-journals/j.html

3. Lentp maHHbIX (HOTOSAEPHBIX IKCICPUMEHTOB. PelsiinOHHbIC 0a3bl JaHHBIX 10 ATOMHBIM SAPaM U
snepHbIM peakiusam (JIAS ] OOTIBASA) — Hoctyn cBoboaubIi: http://cdfe.sinp.msu.ru/



WNudopmanoHHblie ClIpaBOYHbIE CHCTEMBbI

CnpaBouno-npaBoBas cuctema «['’APAHT» Jloctyn cBoOOIHBIN: www.garant.ru
CrpaBouno-npaBoBas cucrema «Koncynsrantllmrocy Jloctyn cBoboanbIi: www.consultant.ru

12. MaTepI/IaJILHO-TeXHI/I‘ICCKOC odecrneuyeHue AUCHHUILIIMHBI

JInnen3npoBaHHOE MPOTrpaMMHOE 0OecTieueHre U CBOOOIHO PAacIIpoCTpaHsIeMoe IPOorpaMMHOE
o0ecrieueHre, B TOM YHCIIe OTEYECTBEHHOTO IIPON3BOJICTBA, HCIOJIb3yeMOe B y4eOHOM IpoIiecce MpH
OCBOCHUMU JUCHUITIIINHBI ((061113,51 1 HCOPraHUYCCKAA XUMUS):

Oducurie u nenoseie nporpammbl: ABBYY FineReader 9.0 nmpod;
Odwucnsle u aenoseie mporpammbl: MS Office 2007 Russian;
Oducusie u genossie nporpammer: MS Office 2007 Professional Russian;
Oducubie u aenossie mporpammbl: MS Office 2010-2016 Standard
Apxusatop 7 Zip
brnoxnot Notepad
SAunexc bpaysep
5. JIuneH3upoBaHHOE MTPOrPaMMHOE 00ecTieueHIE U CBOOOTHO pacpOCTPAHIEMOE ITPOTPAMMHOE
o0ecrieyeHre, UCIoIb3yeMOe B yUeOHOM MPOLIECCe MPH OCBOSHUH AUCUUIUTNHBI «O0mas u
HEOPraHUYECKask XUMUS.

Kareropus 110 HaumenoBanue JIniieH3MOHHBINH JOTOBOP, COrJallieHUue

Odmucueie n genoseie mporpammbl: MS Office 2007 Russian ot 16.10.2008 nuuen3us Ne 44684779;
OducHsie u aenossie mporpammer: MS Office 2007 Professional Russian ot 16.10.2008 numensus Ne
44684779;

Oducusie u nenoeie mporpammbl: MS Office 2010-2016 Standard ot 08.11.2016 Ne 16/2189/b;

HononuurensHoe [10 nocrynHoe no OecriaTHOM noanucke ot Microsoft

Oducusle u nenoseie nporpammsl: Microsoft Office 365 Bepcust st cTyneHToB
OducHsie u aenossie nporpammsel: Microsoft Office 365 Bepcus i npenoaBaTeneit
[1O ans komnexkTuBHOM paboTel Microsoft Teams

Xumus 8-11 knacc. BupryanbsHast nabopaTtopus
VY4eOHble ayIUTOPUH [T IPOBEICHUS YUEOHBIX 3aHATHIL:

a) JlekunoHHble ayauTopus, paccuntanHas 200 CTyZAEHTOB, OCHAIIIEHHAs MPE3EHTALMOHHON TEXHUKOH
(3KkpaH, HOYTOYK), UMEIOTCSI KOMITJIEKT 3JIEKTPOHHBIX MPE3eHTAIMN U HarJIsAHbIE TOCOOUS:
1. O6pa3ipl anMasoB (CTpasbl).

. Yroms.

. I'padur.

. XJ10p.

. bpom.

. Von.

. Kpemnwuii.

. Cepa.

9. Kpucraini ropHoro xpycrais.

10. O6pa3zern 3amasaHOTO SO3.

11. Oneym.

12. O6pa3uer metasioB Na, K, Mg, Al, Sb, Pb, Sn.

13. O6pa3iel MeTamioB d-3JIeMEeHTOB.
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14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

Ob6ecdochopenHas KoCTb.

OO0pa3sIbl CTEKOI.

Haceimennsiit pactsop Pbl2.

O06pa3zer THXO0OKeaHCKOM KoHKperuu (Mn).
Kpucrann CuSOA4.

[TocepeOpsinas komba.

Kpucrann duxpomara aMMOHUSI.

Kpucrann kBacros.

OO0pa3ubl MHHEPAJIOB.

[TnatuHOBas ceTka.

Mopenu mapocTep:KHEBBIE:

. Monenb BeH2 (nuneiinas).

. Mogens BF3 (TpeyronbHas).

. Monens CH4 (Terpasap).

. Mogens NH3 (tetpasp).

. Mogens H20 (TeTpasmp).

. Mogens PCI15 (TpuronansHast Ounupamusa).
. Monens CIF3 (T-o0pa3Has).

. Mopens SF6 (oxTasap).

. Mognens IF5 (kBampaTHas nupamuma).

. Mopens IF7 (nenraronanpHas Ounupamuia).
. Monemns P4.

. Monens rpadura.

. Monenp anmasa.

. Monens cepsl (3urzaroodpasHas).

. Mopnenb cepsl (KOpoHa).

. Mogens SiO2.

. Pemnerka NaCl.

. Pemmerka NaCl (roTHast ynakoBka).

. OOBbEeMHOIIEHTPUPOBAHHAS PEIIETKA.

. O6beMHOIIEHTpUPOBaHHas (TUIOTHAs YIIaKOBKa).
. 'panenieHTpupoBaHHas penieTka.

. 'panenienTpupoBanHas (MJIO0THAs YIIaKOBKA).
. l'excaronanpHas pemieTka.

. 'excaronanpHast (IMJI0THAs yIIaKOBKa).

. Monens GopHuUTpHIA.

. Monens ypana.

. Mogens S opburanu.

. Mopenb Px opOuranu.

. Mogens dz2 opburanu.

. Monens dx2 —y2 opOuranu.

. Mogens dxy opOuTanu.

. Mopenb CTpyKTypHI JIbJA.

. Mogens cenena.

. Moaens Temnypa.

. bopo3oH.

. Moaens Topusi.

. Monens Bropuura ( ZnS).

[Tpubopsr:

~N N RN

. Anmapar Kumnma.

. [Ipubop mis snexrponuza H20.

. ITpubop Mapa.

. CBersmuecs TpyOKU ¢ MHEPTHBIMU ra3aMH.
. Karonneie myuu (6abouka).

. [Ipubop mis snexrposmsa NaCl.

. Tepmockor.



8. 'aibBaHUYECKUI TIEMEHT.

9. YcranoBka mis qudy3un Bogopoia yepe3 MOpUCThIN CTaKaH.

10. CniuproBka.

11. IIpoTon.

12. BeinpssMuTensb.

13. Jlatep st mpoTOHa.

14. Becnl.

15. Habop pa3HoBecoB.

16. Cnaiinel u1s npotoHa no teme "llepuoanueckas cucrema", "Crpoenue aroma".
TaOmuup:

IIepnonnueckas cucrema siemenToB /[ Menneneesa.

CBoiicTBa NPOCTHIX BEILIECTB:

1. II1O0THOCTD MPOCTHIX BEIIECTB.

2. Temneparypa IU1aBJI€HUs TPOCTHIX BEIIECTB.

3. CranaapTHast SHTPOMHS MPOCTHIX BEILIECTB.

4. CranapTHbIE 3JEKTPOAHbIEC TOTEHIIUANBI POCTHIX BELIECTB B BOJHOM PacTBOpE.
5. CranaaptHble 351eKTpoaHbIe oTeHraabl E0298 HEKOTOPhIX OKUCINTEIbHO-BOCCTAHOBUTEIIBHBIX
CHCTEM B BOAHBIX pACTBOpax.

6. CranmaptHbie 1300apHbIC TOTEHIMATIBI 00pa30BaHHUS HEKOTOPHIX BEIIECTB.

6) s mpoBeneHus 1abopaTOpHBIX padOT UCHOIB3YIOTCs 4 1abopaTopuu odmiei miomaapio 400 kB.
METpPOB, OCHAIICHHBIE MKa(paMH BBITSKHOW BEHTUISIIIH, CYIITIIBHBIMU TI€YaMH, BOJOCTPYHHBIMH
HACOCaMH, 3JICKTPOHHBIMH U TEXHOXUMHUYCCKHMMH BECAMHU, KalopuMeTpamu, pH-mMeTpamu u T.11.

B) /IBa nucruieitnbix kiacca ([-217, 222a), ucnonb3yemsle 1711 IPOBEJAEHUS KOHTPOJIS paboOThI CTYIEHTOB
¥ CaMOCTOSITeNILHOM paboThl, ocHameHb! 20 kommnbioTepamu AMD PhenomlIx4 955/4Gb/500Gb/Benq
19.5 ¢ BO3MOKHOCTBIO NOJKIIOUEHUS K ceTH «/HTepHET», KOTOpble 00ecreueHb! JOCTYIIOM B
ANEKTPOHHYIO HH(popmannoHHyto cpeny KHUTY;

JIuueH3upoBaHHOE POrpaMMHOE oOecredeHrne U CBOOOIHO paclpoCTpaHsieMoe MPOrpaMMHOE
oOecrieueHre, UCIoJIb3yeMoe B Y4EOHOM IpoIIecce

1. Onepaunonnas cucrema OpenSUSE

2. bpaysep Firefox nns noctyna 8 MKC KHUTY MOODLE u k o6pa3oBareibHbIM pecypcam B CETH
UHTEpHET.

3. OducHsrit maket LibreOffice

4. OBS Studio

13. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

KonmvecTBo 4acoB 3aHATHI, MPOBOAMMBIX B MHTEPAKTHBHBIX (OpPMax B y4eOHOM IpoIliecce IO
mucuuiuinHe «OO0mas 1 HeopraHuyeckasi XUMHs» COCTaBIseT 54 .

B mpomecce ocBoeHmss mucnuiminHbBl «OO0Imas W HEOPraHWYeCKas XHUMUS» HCHOIb3YIOTCS
clieayromnme o0pa3oBaTesIbHbIe TEXHOIOTHHU:
-MHpopmanoHHbIe TEXHOJIOTHH: CUCTEMA AUCTaHIIMOHHOT0 o0yueHus: 1 kKoHTpos 3Hanuit MOODLE,
JOCTYH uepe3 r100anbHyto ceTh IHTepHeT K HOPMaTHUBHBIM M 3aKOHOJIATENIbHBIM aKTaM, JIEKTPOHHBIM
OMOIMOTEYHBIM pecypcaM, aTeHTHBIH MOUCK;
-TpaauioHHBIE TEXHOJIOTUN: HHIUBUAYaJIbHas paboTa - MOATrOTOBKA OTYETA 110 MPOIeIaHHON
nmabopaTopHoOi paboTe, MOJIr0TOBKA K KOHTPOJIBHON paboTe, COCTaBIICHNE KOHCTICKTA JICKIINA;
-MIHTepaKkTUBHBIE TEXHOJOTHH: padoTa y JTOCKH, CAMOCTOATENIbHAs paboTa B KOMaH/Ie; 3allluTa OT4eTa Mo
MPpoJIeTTaHHOM JTa0OpaTOpPHOM paboTe, TUCKYCCHUsI, KOMaHIHas paboTa Mo pyKOBOJACTBOM IperogaBaTes,
peleHre NpoOIEeMHBIX CUTYaIUH.



