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JINCT COT'JIACOBAHMIA

[Iporpamma coctaBieHa B coorBeTcTBUH ¢ TpeboBanusmu @I'OC BO no HanpapiieHHIO
noarotoBku 35.03.05 CagoBoactBo, nmpoduis JlekopaTuBHOE Ca0BOJICTBO, TA30HOBEICHHUE U
dnopucTuka.

Pa3zpaboTuuk, k.T.H., 1o1ieHT Xaiimykosa E.B.

[Iporpamma onoOpeHa Ha 3acegaHuu Kadeapbl TEXHOJOTHH MOJOKa M MOJOYHBIX
npoaykToB oT 24.01.2023 roaa, npoTtokon Ne 6.

3aB. kadenpoii, k.T.H., moreHT 3aberanosa [".H.

PabGouass mporpamma QUCHUILIMHBI COTJlacoBaHa Ha 3aceaHMM METOJIMYECKOM KOMHCCUU
TexHosorunueckoro gaxkynprera ot 16.02.2023 roaa, mpotokoin Ne 6.

[Ipencenarens MeToqMUYECKOW KOMUCCHH, K.T.H., 1o1eHT bypmaruna T. O.



1 Ieau u 3a1a49u AMCHUILIMHBI
Heas u3yvyeHuss AUCHUIIMHBI (OPMHUPOBAHHME y CTYACHTA 3HAHUH 00 OCOOEHHOCTSX
COCTaBa, CTPOCHUS, PU3NICCKUX U XUMHUYECKHX CBOWCTB OCHOBHBIX KIJIACCOB HEOPTaHMYECKHX
COCJIMHCHUH; pACIpPOCTPaHEHUS WX B TPUPOJC; BO3MOXKHOCTSIX WX HCIOJIB30BAHUS B
CaJIOBOJICTBE U COBEPIICHCTBOBAHUS TEXHOJIOTHH BBIPANUBAHUS IPOAYKIIMH CaOBOCTBA.
3agaun TUCHHUINJIHHBI:
® H3y4YCHHE OCHOBHBIX KJIACCOB HEOPTAHUYECKUX COCTMHCHUI;

o YCTAHOBJICHUE B3aUMOCBA3U MEXIY COCTaBOM, CTPYKTYpOM M  BO3MOXHBIMHU
MPEBPAIICHUSIMA HEOPTaHUYECKUX COCAMHEHHUI;

o M3yYEHHUE MCIIOIb30BaHNSI HEOPTAaHUIECKUX COSAMHEHH B CaJlOBOJICTBE;

o (hopMrpoBaHNE TPAKTUYECKOW OPHUEHTAIINH Ha CYIIECTBOBAHHE CBSI3M MEXIY CBONCTBAMH

HEOPraHWYECKUX COCIUHEHHM, KAUeCTBOM MPOIYKLIUHU CaJOBOJICTBA U 3J0POBbEM YEIIOBEKA;
e aHaiu3 U OOCYXIEHHE pe3ylbTaTOB JKCIEPUMEHTOB, 00paboTKa HX C IOMOUIBIO
COBPEMEHHOM BeIuMCIUTENbHOM TexHukH ([I19BM).

2 Mecto aucuumIuHbl B cTpykrype OOII

JuctunamHa «Heoprannyeckas XUMHUs» OTHOCHTCS K JIHUCHUILIMHAM 0a30BOM 4acTH
deaeparbHOTO TOCYIAPCTBEHHOIO 00pa30BaTEIBHOTO CTAHIAPTA BBICIIETO OOpa30BaHUS IIO0
HanpasneHuto noAarotoBku 35.03.05 «CagoBoactBo». MHAEGKC AMCHMILIUHBI MO Y4eOHOMY
wiany: b1.0.06.01.

OcBoenue yueOHOM aucuuruinabl «Heopranuyeckass Xumus» 0azupyercs Ha 3HAHHSIX U
YMEHHSIX, TOJTYYCHHBIX CTYJICHTAMH IMPH HM3YYCHHH MPEANICCTBYIOMUX ECTCCTBEHHOHAYYHBIX
JUCIUILIMH IIKOJIBHOTO Kypca: MaTeMaTuka, (pu3uka, XuMusi, ouonorusi, uHhopMaTUKa.

K duciay BXOAHBIX 3HAHHMIA, HABHIKOB W TOTOBHOCTEH CTYJCHTA, MPUCTYIAIONIETO K
M3YYEHUIO TUCHUIUINHBI « Heopranuueckas XUMHUsI», TOJKHBI OTHOCUTHCS:

— 3HaHWS OCHOBHBIX 3aKOHOB XMMHH U JAPYTUX €CTECTBEHHOHAYYHBIX TUCITUTLINH;

— HaBBIKM B TIOJTOTOBKE, OpPTaHW3aI[iH, BBINIOJHCHHH XHMHUYECKOTO JIaOOpPaTOPHOTO
HKCIIEPUMEHTA;

— TOTOBHOCTH HW3MEpATh, HAONIOAATh, AHAIU3UPOBATh M COCTABIATH OMHCAHUS
MIPOBOIMMBIX HCCIICTIOBAHUH.

Hucuunnuna «Heopranwdeckass XuMus» sBIseTcss 0a30BOM AJiA  MOCIEIYIOIIErO
W3YYCHUS JUCIUIUINH: «AHamutudeckas xumus» — b1.0.06.02, «Opranudeckas XuMUs» —
b51.0.06.03, «ITouBoBenenue ¢ ocHoBamu reorpagpuu nmous» - 51.0.13, moAroToBKH K UTOroBOH
TOCY/IapCTBEHHOW aTTecTalii. 3HAHWs, YMEHUS W HaBBIKU, (OopMHUpyeMble NaHHOW ydeOHOU
TUCIUIUIMHOM, SBJSIOTCS 0a30il g >PQPEKTUBHOTO MPOXOXKICHHSI TPOU3BOJCTBEHHOMN
MPAKTUKH, HAMUCAHUS KYPCOBOTO IMPOCKTA M BBHITYCKHOW KBATN(DUKAIIMOHHOW PaOOTHI.

3. [Ilnanupyemble pe3yJibTaThbl 00y4eHHs N0 JUCHUILIHHE (MOAYJII0)
[Iporiecc  m3ydeHUss JAUCUUIUIMHBI HampaBieH Ha (OPMHUPOBAHME  CIEIYIOLINX
komnereHnuil B cootBercTBUU ¢ ®I'OC BO 1o naHHOMY HampaBJIEHHUIO MOJATOTOBKHU:

Kox u HauMeHnoBanue Kon n HauMeHoBaHUe HHAUKATOPA T0CTHKEHUS
KOMIIEeTeHIINH KOMIIeTEeHIINH
OIIK-1. WNJI-1onx-1: 3HAET: OCHOBHBIEC 3aKOHBI XUMHH, JISXKAIIAE B OCHOBE

CriocobeH pemiaTh THUMOBBIC | arPOHOMMM, M CBOMCTBA HEOPraHMYECKUX  COEIMHEHHH,
3amaud  PO(EeCCHOHAIBHOMN | UCTIONB3YEMbIX B TEXHOJOTMHM  NPOM3BOJACTBA  MPOJYKTOB
pacTeHUEBOJCTBA;  BO3MOXKHOCTH  HMHTEPHET-PECYpCOB U
IIPOrpaMMHBIX IMPOJYKTOB IPU PEIIEHUH NPO(EeCcCHOHANBHBIX
3agau (Zoom, muardopma OTKpeITOe 00pa3oBaHUE, TEXHOIOTUN
HUCKYCCTBEHHOIO  MHTEJIEKTa —  O0JauHble  PELICHHS,
CCTCCTBCHHBIX HayK C | BupTyanbHas U IOMOJHEHHAS PEATbHOCTH ).

NEITEILHOCTH Ha  OCHOBE
3HaHUH OCHOBHBIX 3aKOHOB
MaTEMaTUYECKUX "




MIPUMEHEHUEM
UH(POPMALMOHHO-
KOMMYHHUKAIIMOHHBIX
TEXHOJIOTH.

NJI-20mx-1: YMEET: HCTIOJIB30BaTh 3aKOHBI XHMUHW U XUMHUYCCKHUE
CBOMCTBa HEOPraHMYECKUX COCIMHEHUU ISl PEryIHpOBaHMUS,
yOpaBJICHUS U COBEpIUICHCTBOBAHMUS  TEXHOJIOTHMYECKUX
MPOLIECCOB M JAPYTUX MPOPECCHOHATBHBIX 3a7a4; UCIIOIb30BATh
CHielMaJIu3upOBaHHble WH(OpPMAIMOHHBIE 0a3bl JTaHHBIX IS
IOWCKAa HEOPraHWYECKUX COEAUHEHHM, U3YYEHUsS UX CBOMCTB,
MpUMEHEHUsT B canoBojacTBe (Zoom, tuiatrgopma OTKpBITOE
oOpa3oBaHHMe, TEXHOJIOTUM HMCKYCCTBEHHOTO WHTEIJICKTA —
oOJlayHbIC PEICHMS, BUPTYaIbHas U JOTOJHEHHAS PEATBHOCTD)

NI-3onk-1: Biapeer: 3HAHUSIMU 0 MHOT'000pa3uu
HEOPTaHWYECKUX COCIMHEHUH, MOoJA00pa XUMHUYECKHX BEIICCTB
JUIS HCIIOJIb30BaHMSI B CaJOBOJICTBE, IPaBWIIAMH pPabOThI ¢
XUMHUYCCKHMMH BEIIECTBAMU K OOOpPYIOBaHHWEM XUMHUYECCKOU
1a00paTopuM, METOJWKAMHU HCIBITAHUHA 110  OIPEICICHHIO
HEOPTaHWYECKUX COCAMHCHHN B COCTAaBE CBHIPhS W TPOAYKTOB
pPacTeHHMEBOJCTBA C  HCIIOJB30BaHHEM  HHGOPMAIMOHHO-
KOMMYHHKAITMOHHBIX TEXHOJOTHH; HaBBIKAMH HCITOJIb30BAHHUS
MHTEPHET-PECYpPCOB, OPHUIMATBHBIX CAalTOB /I cOOpa U oOMeHa
nHpopManuerd TpH pelieHud Npo(EeCCHOHATBHBIX 3a1a4 ¢
npumenerreM cuctem Google, You Tube, Power Point, Zoom,
Miro, Mentimeter.

4. CTpyKTYypa M cojiepKaHue TUCHUILTHHbI
OOmmii 00beM TUCHMIIINHEI COCTABIISIET 2 3aUETHBIE €TUHUIIEL.

4.1 CTpyKTypa IMCIHILIHHBI

dopma 00ydeHus
Bun yuebHoit paboTbl Bcero gacos
OYHO 3a04HO
AyauTOpHBbIE 3AHATHA (BCEIr0) 51 51 16
B mom uucne:
Jlekuun 17 17 8
[IpakTHueckue 3aHITUA
JlaGopatopHble paboThI 34 34 8
CamocrosiTe/ibHast padoTa (Bcero) 12 12 47
MOJIFOTOBKA K 9K3aMEHY
KOHTPOJIh 9 9 9
Bua npoMexyTo4HOM aTTecTalnu IK3aMeH JIK3aMeH JIK3aMeH
OO0m1as TpyI0€MKOCTb, YacChl 72 72 72
3au€THbIE €AMHULIBI 2 2 2

4.2 Conep:xkaHue pa3iesioB A1 CHUNIHHBI

Pazoen 1. Beeoenue.

Xumusn Kkax Hayka o eewjecmge. Kiaccuduxanus u

HOMCHKJIATypa HCOPTaHUYCCKUX COCIUHEHUIA. OCHOBHBIE 3aKOHBI XHMMHHU. ]_[I/I(I)pOBBIC

UHCTPYMEHTHl B OOYy4YEeHUU:

CYIIHOCTh, 00macTes mnpuMmeHenus (Zoom, Miro, Kahoot,

Mentimeter). Ilonarue o xemounpopmaruke. LludppoBeie HHCTPYMEHTHl B XMMHH: CHCTEMa
Chem Draw; Google Scholar; STN International.




Pazoen 2. Cmpoenue amoma, XumuuecKas ceéa3b U CHIPOEHUE MOAEKYA. ATOM.
Atomubie opOutanu. KBaHTOBBIe umciia. PacnpeneneHue SIEKTPOHOB MO DHEPTETHYCCKUM
YPOBHSIM U noaypoBHsM. Ilepuoanueckuii 3aKkoH U nepuoanyeckas cucrema aiemenTos J.U.
Menneneea. KoBanentHas cBs3b. Metoasl BC. Curma-, niu-, efibTa- CBSI3M, KPAaTHBIE CBSI3H.
[TonmgapHoCcTh M mossIpU3yeMOCTh CBsA3U. [lonsgpHOocTh Mosiekys. Mcnosib30BaHUE TEXHOJIOTHMA
KOMITBIOTEPHON CUMYIISLIUU U JIOMOJHEHHOW pealbHOCTH Ha OCHOBE BUPTYaIbHON JabopaTtopuun
(pecypesr https://orgchem.ru; www chemit.ru; www.virtulab.net; XuMuk.ru; https://pandia.ru

Pazoen 3. dnemenmovt xumuueckoii mepmoouHamuxu. Xumuueckas KUHemuka u
Xumuueckoe pagHogecue. DHEPreTHKAa XUMHUYECKUX IIpOLEcCOB. BHyTpeHHSs sHeprus.
Ontanenusa. 3akoH ['ecca. Hampapnenme xummudeckux mporieccoB. DHTponwus. CBoOogHas
sHeprus ['n66ca. OCHOBHBIC TOHSATHS XHUMHYECKOW KUHETUKH. DakTOpbl, BIUSIONME Ha
CKOpPOCTh XMMHMYECKON pEeaKIMu: KOHUEHTPALUs BEUIECTB, TEMIIEpPaTypa, SHEPIUsl aKTHUBALIUH,
karanu3. HeoOpatumble u oOpaTWMble XMMHUYECKHE TMPOIECCHl. XMMHUYECKOE pPaBHOBECHE.
Bnusinue n3MeHeHus: yClIoBUM peakuuu Ha xumudeckoe paBHoBecue. [Ipunnun Jle-llarenbe.
Hcnonb30BaHHE TEXHOJOTHA KOMIIBIOTEPHOW CUMYJILIMM M JOIOJIHEHHOW pPEaJbHOCTH Ha
OCHOBE BHpPTyaJbHOW Jsabopatopuu (pecypcel  https://orgchem.ru;  www  chemit.ru;
www.virtulab.net; XuMuxk.ru; https://pandia.ru

Pazoen 4. /Jucnepcuvie cucmemst. PactBoppl. OOmue npenctaBieHus. CrnocoOsbl
BBIPAKEHUSI COCTaBa pacTBOpa. PacTBOphl 3ieKTposnuTOB. 3akoH pazdamieHus OcTBaibla.
HNonnoe npousBenenune Bonabl. pH; pOH. I'mpponus cosneii. [IponsBeaeHue pacTBOPUMOCTH.
Kommnekcuble coenunenHus. CTpykTypa KOMIUIEKCOB, HOMEHKJIATypa, JHWCCOLMALUs,
XMMHMYECKasl CBA3b B KOMIUIEKCHBIX COeIMHEHUAX. Vcnonb30BaHue TEXHOIOTUN KOMIIBIOTEPHOU
CUMYJIILIMM W JONOJHEHHOW pPEaTbHOCTH Ha OCHOBE BUPTYaJbHOH JabopaTopuu (pecypchbl
https://orgchem.ru; www chemit.ru; www.virtulab.net; XuMuxk.ru; https://pandia.ru

Pazoen 5. Inexmpoxumuueckue npoueccol. OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIE
peakuuu. [anpBaHuueckue 31neMeHThI. InekTtponus. Kopposus meramnoB. Hcnonb3oBanue
TEXHOJIOTM KOMITBIOTEPHON CHMYJISILIUU U JOTOJHEHHON PEAIbHOCTH HAa OCHOBE BUPTYAJIbHOU
naboparopun (pecypent https://orgchem.ru; www chemit.ru; www.virtulab.net; XuMuk.ru;
https://pandia.ru

Pazoen 6. Xumusn snemenmos. S-3IeMEHTHI, p-31eMeHThI, d-351eMeHThI. Mcnonp30BaHme
TEXHOJIOTM KOMITBIOTEPHON CHMYJISILIUU U JOTOJHEHHON PEAIbHOCTH HAa OCHOBE BUPTYAJIbHOU
naboparopun (pecypent https://orgchem.ru; www chemit.ru; www.virtulab.net; XuMuk.ru;
https://pandia.ru

4.3. Pa3geanl IMCOUILINHLI H BUJ 3aHATHI

Ne Pasznen quCHUILINHBL Jlexkuun Hpakr. Jladop. CPC Konr- Bcero
/I 3aHATUSA | 3aHATHS poJb
1 | Beagenue. Xumus Kak HayKa o 2 5 2 9
BEIIECTBE.
2 | Ctpoenue aToMa, XUMHYECKast 3 5 2 10
CBSI3b M CTPOCHHUE MOJICKYJI.
3 | DiaeMeHTHl XUMHUYECKOH 3 6 2 11
TEPMOIMHAMHUKH. XAMUYECKas
KHHETHKA U XUMUYECKOE
paBHOBECHE.
4 | JlucriepcHbIE CHCTEMBI. 3 6 2 11
5 | DIeKTPOXUMHYECKHE TPOIIECCHI. 3 6 2 11
6 | XuMus >I1€MEHTOB. 3 6 2 11
[TpomesxyTouHas aTTecTalus 9 9
(7K3aMeH)
Hroro: 17 34 12 9 72
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5. MaTpuna ¢popMupoBaHus KOMIETEHIUA MO JUCIUIINHE

No O6menpodeccrnoHanbHbIE OB1ICe KOHICCTBO
- Paznensl, TeMBI TUCIUTIIIHBI KOMIICTCHITNH NG ——
OIlK-1
1 | Brexgenue. Xumus Kak HayKa o + 1
BEII[ECTBE.
2 | CtpoeHue atoma, XUMHUYECKAs + 1
CBSA3b U CTPOCHUE MOJIEKYJI.
3 | DineMeHThl XUMHYECKOU + 1
TEPMOJIMHAMHUKHU. XUMUYECKast
KHHETHKA U XUMHYECKOe
paBHOBECHE.
4 | JlucnepcHbIC CUCTEMBI. + 1
5 | DIEKTPOXUMHUYECKHUE MPOLIECCHI. + 1
6 | XuMus 2J€MEHTOB. + 1

6. O0pa3oBaTejibHbIe TEXHOJOTHHU
OO0beM ayIUTOpPHBIX 3aHATUN Bcero 51 4vacoB, B T.4. Jekuuu - 17 yacos, j1abopaTopHbIE
paboThI - 34 yaca.
26 yacoB (50%) — 3aHATHII B UHTEPAKTHUBHBIX (JOPMaX OT 00bEMa ayIUTOPHBIX 3aHSTHIA.

Bun Hcnonb3yemblie
KommuectBo
Cemectp|  3amsaTus HaumenoBanue Tembl WHTEPAKTHBHBIC
4acoB
(JI, 113, JIP) 00pa3oBaTellbHbIE TEXHOJIOTUU
1 1 XuMuueckas CBSI3b, [TpobnemHuas nexius. 2
CTPOEHHE MOJIEKYIL. CutyaniMoHHBIE 33]]a41
1 JI XUMHYecKast KHHETHKA [TpobnemHuas nexims 2
1 Konkypc pedepaTuBHbIX
JI XHUMHUS JIEMEHTOB ype pedep 6
JTIOKJIAZI0B
1 JI JlucniepcHble cuCTEMBI [TpobnemHas geKuus 2
1 DIIEKTPOXUMUYECKHIE
JI P [IpoGnemHuas nexuus 2
MIPOIIECCHI.
1 DNEeKTPOXUMHUYECKUE
JIP p CuryanoHHBIE 33/1a41 4
MIPOIIECCHI.
1 JIP JlucnepcHble CuCTeEMBbI CuTyallMOHHBIE 3aa4H 4
1 JIP JlucnepcHble CUCTEMBI UccnenoBarenbckas pabora 2
1 DIIEKTPOXUMUYECKHUE
JIP p HccnenoBatenbckas pabora 2
MIPOIIECCHI.
WUTOTO 26
7. Y4deOHO-MeTOAMYECKOEe oO0ecrieyeHHEe CAMOCTOSAATEIbHOI PadoThI

CTYACHTOB. OIICHO‘IHI)Ie cpeacrea AJadA TEKYIIEro KOHTPOJIA YyCIEeBaeMOCTH,
l'[pOMe)KyTO‘IHOﬁ aTrrecralum 1o uToraMm OCBOCHHUA JUCIHHUIIJINHBI

7.1 Buabl caMOCTOATEJbHOMH Pad0Thl, MOPSAJI0K HX BbINOJHEHUS H KOHTPOJIS

Ne
n/n

Pa3nen (Tema)
JMCIUTIJINHbI

Buanr CPC

IMopsinok BBINOJTHEHUS
CPC

Meton
KOHTPOJIA




Pabora ¢ 1eKIInOHHBIM o
. YcTHBIN ompoc,
Beenenue. Xumus MaTepHUalioM, OCHOBHOU U
ITonroroBka k N KOHTPOJIbHAS
KakK HayKa o N JOTIOJTHUTEIILHOH
KOHTPOJILHOM paboTe . pabora,
BEIIECTBE. JTUTEPaTypoOu, UHTEPHET-
TECTUPOBAHUE
pecypcamu
IloaroroBka x Pabora ¢ J1eKIIMOHHBIM YcTHbIi onpoc,
CtpoeHnue aToma, . N
KOHTPOJIbHOM MaTepuaioM, OCHOBHOM 1 KOHTPOJIbHAS
XHUMHUYECKAS CBA3D N
U CTDOGHIE pabote, pazbop IOIIOJIHUTEILHOM pabora,
Monglc . CUTYallUOHHBIX JIUTEPATYPOUl, THTEPHET- TECTUPOBAHUE
Y 3a/1a4 pecypcamu
DJIEMEHTBI
. Pabora ¢ J1eKIMOHHBIM .
XUMHUYECKOU N YcTHbli onpoc,
MaTepuaioM, OCHOBHOM 1
tepmoauHamuku. | [logroroska k N KOHTPOJIbHAS
o JIOIIOJIHUTEIILHOM
Xumugeckas KOHTPOJIbHOM N pabora,
JUTEPaTypOu, UHTEPHET-
KHHETHKA U pabote TECTUPOBAHUE
pecypcaMu, MOArOTOBKA
XUMHUYECKOE
otueTta 1o JIP
paBHOBECHE.
ITonroroska k JIP,
MHOATOTOBKA K Pabora ¢ J1eKIIHOHHBIM N
N . YcTHbIi onpoc,
KOHTPOJIbHOM MaTepuajioM, OCHOBHOM U
o KOHTPOJIbHAS
JucnepcHbie pabore, pa3zbop JOIIOJIHUTEIILHOH aGoTa
CUCTEMBL. CUTYaIIMOHHBIX JUTEPaTypOM, UHTEPHET- P ’
TECTUPOBAHUE
3a/1a4, IOJATOTOBKA K | pecypcaMu, MOArOTOBKA
HCCIIea0BaTebCKO | oTuera o JIP
pabote
IToaroroBka x
KOHTPOJIbHOU Pabora ¢ JTeKIIHOHHBIM TectupoBanue,
abore, pa3do MaTepHUajIoM, OCHOBHOH U CTHBII OIIpOC
DIEeKTPOXUMUIEC P > pasbop p P Y poc,
CUTYaLIMOHHBIX JOIIOJIHUTEIILHOM KOHTpPOJIbHAS
KHE TPOLIECCHI N
3a/1a4, MOATOTOBKA K | TUTEPATYpPOMl, UHTEPHET- pabora,
HCCIEeA0BATENIbCKOM | pecypcaMu TECTUPOBAHUE
pabore
IloaroroBka k
Pabora ¢ JTeKIIHOHHBIM
TECTUPOBAHUIO, o
MaTepuajioM, OCHOBHOU U 8
pa3bop . YcTHbIif
XuMus JOTIOJIHUTEIILHOH
CUTYaIIMOHHBIX . orpoc,
JJIEMEHTOB JTUTEPaTypOM, UHTEPHET-
3aJ1a4, IOJArOTOBKA K pedepar
o pecypcaMi, MOArOTOBKA
nabopaTtopHoOit
otueTta 1o JIP
pabote

7.2 KoHTpOJIbHBbIE BONPOCHI /ISl CAMONPOBEPKH

Pa3nen (Tema)
JAMCIUTJINHBI

KoHTpo/bHBIE BONIPOCHI AJIsI CAMONIPOBEPKHU

1. Uctopus pa3BUTHS HEOPTAHUYECKON XUMUHU.

2. IIpocToe BemiecTBO.

3. Ci1oXHO€ BEMIECTBO.

4. HomeHKIaTypa HEOPraHMYECKUX COSTUHEHUH.

5. I'a30BBI€ 3aKOHBI.

6. 3aK0OH PKBHUBAJICHTOB.
7. lludpoBble HHCTPYMEHTHI B OOYYCHHUU:
npumeHenus (Zoom, Miro, Kahoot, Mentimeter).
8. [TonsiTne 0 xemonHpOpMaTHKE.

BBenenune. Xumusa
KaK HayKa o
BEIIECTBE

CYIIHOCTh, 00JIacTh




9. Iludposrie uHCTpYMEHTHI B xuMuu: cucrema Chem Draw;
Google Scholar; STN International.

Ctpoenue aToma,
XUMHYECKasl CBA3b U
CTPOEHHE MOJIEKYIIL.

1. XuMuueckuil a1€MEeHT, OTHOCUTEIbHAs aTOMHAs Macca.

2. OcHOBHBIE 3aKOHBI XUMUH: ABOTaJpO, SKBUBAJICHTOB.

3. CocraB aTOMa, aTOMHBIX $/1€p, KBAHTOBbIE YHCJIA.

4. TlonsiTue xuMu4deckol cBs3u. Knaccudukamms.

5.XapaKkTepucTUKNM XMMHYECKOM CBSI3M: JJIMHA, MOJISIPHOCTH,
rudpuIM3anys, MPOCTPAHCTBEHHAS! KOH(MUTypaIlHs.

DIIEMEHTHI 1. TepmoauHamMHUeckue CUCTEMBI, KIacCUDUKaAIUS.
XUMHYECKON 2. TepMOXUMHUYECKHE PACUETHI.
TEPMOJIUHAMUKHU. 3. HanpaBienue npoTekaHUs XMMUYECKUX peakUUil: >HTaIbINS,
Xumuyeckas sHTponws, sHeprus 'nbocea.
KMHETHKA U 4. Xumuyeckas KHHETHKa, 3aKOH JEHCTBYIOIUX Macc.
XUMUYECKOE 5. IlonsTue o xumMuueckoM paBHoBecuu. KoHcTanTa paBHOBecCHS.
paBHOBECHE. 6. Cmeuienue paBHoBecus, nuHuun Jle-llarense.
1. [lonsTuss o pacrBopax. CnocoObl BBIPaXKEHUS COCTaBa
pacTBOpOB.
2. DJNEeKTpONUTUYECKas AUCCOLMALNS: CTeeHb, KOHCTAHTA.
3. OOMeHHBIEC peaKIuu: YCIOBHS MPOTEKAHNUS.
Hucnepchsle .
CHCTEMLL 4. Nonnoe npousseaenue Boasl: pH, pOH.
5. 'mpponu3 conei: KOHCTAaHTa, CTENEHb.
6. I'eTeporeHHoe paBHOBeCHUE, IPOU3BEACHUE PACTBOPUMOCTH.
7. IlonsiTME O KOMIUIEKCHBIX COEAMHEHHUSAX: HOMEHKJIATYpa,
U30Mepusl, JUCCOLMALIUS.
1. Tlonarue 06 OBP: crenens okuciaeHus, IPOLECCHl OKUCIECHUS U
BOCCTaHOBJICHUS.
2. Knaccugpukanus OBP.
DIIEKTPOXUMHUYECKHE
3. Pemienue OBP mMeTonoMm 31eKTpoHHOTO OanaHca.
IIPOLIECCHI.

4. pemienne OBP HOHHO-3JIEKTPOHHBIM METOJIOM.
5. DIEeKTpON3 PacTBOPOB U PACILIABOB.
. 3akonbl Dapanes.

XUMHUSA DJIEMEHTOB.
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1. TIoHsATHE O S-3JI€MEHTAxX: CTPOCHHE, XUMUYECKHUE CBONCTRA.
2. TloHsTHE O p-3JIEMEHTaX: CTPOCHHE, XUMHUECKHE CBOMCTBA.
3. Tousrtue o d-3meMeHTaX: CTPOCHHE, XHMHUYECKHAE CBOMCTRA.
4. BUOreHHOE 3HAYEHHUE S-DIIEMEHTOB.
5. buoreHHoe 3HAYEHHE P-IJIEMEHTOB.
6. Buorennoe 3Hauenue 0-31eMeHTOB.

7.3 Bonpocsl AJ1sl IK3aMeHa
BOHpOCBI A1 MPOBCACHUA HpOMe)I(YTO‘IHOfI arreécTalu MpPEACTAaBJIICHBI B BHUIAC

CICAYIOIIETO NICPCYUHS.

ook owdE

JI.1.MeHneneena.

OcHOBHBIE KJIacChl HEOPTaHUYECKUX COEIMHEHUM.

Homenknarypa HeopraHmueckux COeqMHEHUH.

OcCHOBHbBIE KBaHTOBBIE YHCIIa, UX (PU3NYECKHI CMBICIL.

Bunel xumudeckoi cBS3H, €€ OCHOBHBIE XapaKTEPUCTHKH.

DJEeKTPOHHBIE U 3JEKTPOHHO-Tpaduueckrue GopMyIIbl aTOMOB, HOHOB.

. XapakTepucTHKa XHMHYECKOro 3JIeMEHTa Mo mnosoxeHuto llepuoanueckoil tabnwuie

7. OmnpezneneHne KOBAICHTHOCTH, CTETICHH OKUCIICHUS aTOMOB B COSIMHEHHUSIX.
8. ITlonmspHOCTB, MOISPU3YEMOCTH MOJIEKYI.
9. TepMoOXuMHUYECKHE PACUETHI: SHTAIBINSA, YHTPOIHUS, SHEpTHs [ noo6Ca.




10. Pacuer HampaBieHUS MPOTEKAHHUS XUMUYECKUX PEaKIUil.
11. Pacdet camMONpOM3BOILHOTO MIPOTEKAHUS PEAKIIUU.
12. PacueT KOHCTaHTBHI PAaBHOBECHS.
13. Pacuer paBHOBECHBIX KOHILIEHTPALIUH.
14. Pacuer maccoBO# JJ0JIM BEILIECTBA B pacTBOPE.
15. Pacuet MoNsIpHOI KOHLIEHTpALMU, MOJIAPHON KOHIEHTPALMU YKBUBAJICHTA.
16. Pacuer creneHu, KOHCTAHTHI TUCCOIUALINY.
17. Omnpenenenuie peakuu cpebl COIEH 3IEKTPOIUTOB MOCIE THIPOIHU3A.
18. Pacuer npousBeneHHs pacTBOPUMOCTH, MOJISIPHOIM pacTBOPUMOCTH.
19. Pacuer pH u pOH.
20. YpaBHeHUE IUCCONMANNN KOMIUIEKCHBIX COSMHECHUN.
21. PacueT KOHCTaHThI HECTOMKOCTH KOMIUIEKCHBIX COEAMHEHUH.
22. Pemenue OBP MeTom0M 31€KTpOHHOTO OaiaHca.
23. Pemenue OBP meTonoM nomypeakiium.
24. Pacder MOJIPHON MacChl SKBUBAJICHTA OKUCIIUTENS U BOCCTAHOBUTEIIS.
25. KonudecTBEeHHBIE pacueThl 3JEKTPOXUMHUYECKUX MPOIIECCOB.
26. XUMHUYECKUE PEAKIIH S-IIEMEHTOB.
27. XUMHUYECKHE PEaKIMu P-3JICMEHTOB.
28. Xumuueckue peakiuu d-3J1eMEHTOB.
29. LludpoBble UHCTPYMEHTHl B OOYYEHHH: CYIIHOCTh, 00JacTh mpuMmeHeHus (Zoom, Miro,
Kahoot, Mentimeter).
30.  TlonsaTtue o xemonH(pOPMATHKE.
31. OOmas xapakrepucTuka NU(PPOBBIX HHCTPYMEHTOB B XMMuu: cucremMa Chem Draw;
Google Scholar; STN International.

8. YueOHO-MeTOAMYECKOe U HHPOPMALIMOHHOE o0ecnevyeHne TN CIUIINHBI
(MoayJin)

8.1 OcHoBHas JuTEpaTypa:

1. I'apminH, Anatonuii [lerpoBuu.  OOmiass M HeopraHuuyeckas XHMHS B CXEMax,
pHCYHKaX, Ta0JIMILAX, XUMUYECKUX peaklusaxX [ DIeKTpoHHBIN pecypc] : yuebHoe nocobue / A. II.
[apmuH. - 2-e u31., UCTp. U JOM. - DiekTpoH.naH. - Mocksa : UHOPA-M, 2021. - 304 c. -
(Boiciiee oOpa3oBaHue: bakanaspuar). - Buemnnss CCBUIKA:
http://znanium.com/catalog/document?id=361783

2. VBanog, Burtanuii ['eoprueBud. OCHOBBI XUMUU [ DJIEKTPOHHBINA pecypc] : yueOHUK /
B. I'. UBanos, O. H. I'eBa. - Onekrpon.naun. - M. : KYPC : UHOPA-M, 2019. - 560 c. -
Buemnsts ceputka: http://znanium.com/go.php?id=1022478

3. MHWudopmamuonnsie TexHomoruu. baszoBblii  kypc: yueOHuk/  A.B.Koctiok,
C.A.bobGonen, A.B.®neronro, A.K.UepHbix.-2-¢ u3.,crep.-Cankr-IlerepOypr: Jlans, 2019.-
604 c.- ISBN 9978-5-8114-4065-8.-Tekct: anexkTpoHHbII// JlaHb: DIeKTPOHHO-OMOIMOTEUHKAS
cucrema.- URL: https:// e.lanbook.com/book/ 114686

4. MapteiHoBa, Tatesina BuktopoBHa. Heopranmdeckass XxuMus [DIEKTPOHHBIN pecypc] :
yuebHuk / T. B. MapteinoBa, 1. U. Cynonuukas, 1O. C. Areesa. - DnektpoH.naH. - M. : Uudpa-
M, 2018. - 336 c. - (Boicmiee oOpa3oBanue - bakanaBpuar). -  BHemHsst ccbuika:
http://znanium.com/go.php?id=940420

5. Heoprannueckass XuMusi [ DJIeKTPOHHBIN pecypc] : 3aJauHUK JUIs CTYA., 00yd. 1O Hamp.
moaror. 19.03.03  «IIpoaykTsl NWUTaHWUA KUBOTHOTO  IPOUCXOKICHU, 15.03.02
«TexHomornueckue MamuHbl H obopyaoBanue», 35.03.04 - Arponomus, 35.03.05 -
CanoBonctBo / Mun-Bo cen. xo3-Ba P®, Bonoroackas 'MXA, Kad. texnomorun Mosoka u
MOJIOUHBIX MPOAYKTOB ; [cocT. E. B. XaiinykoBa]. - Dnekrpon. naH. - Bonorga ; MonovHoe :
BI'MXA, 2018. - 36 c. - Cucrem. tpeboBanus: Adobe Reader Buemmss ccbuika:
https://molochnoe.ru/ebs/notes/1711/download



http://znanium.com/catalog/document?id=361783
http://znanium.com/go.php?id=1022478
http://znanium.com/go.php?id=940420
https://molochnoe.ru/ebs/notes/1711/download

6. Ilyrunues, Jmutpuii HuxonmaeBmu. CTpoeHHe UM CBOHCTBa MPOCTHIX BELIECTB.
bnaropoansie rasel [DnexkTpoHHBId pecypc| : yuebHoe mocoome / JI. H. Ilyrunues, H. M.
[Tytunnes. - Onekrpon.gan. - M. : Mudppa-M, 2017. - 261 c. - (Bsicmee oGpa3oBanue -
BakanaBpuar). - Buemnss cepuika: http://znanium.com/go.php?id=850920

7. XannykoBa, Enena BsuecnaBoBHa. Heopranmwueckas xumusi [D1eKTpOHHBIA pecypc] :
METOJA. yKa3. s CTyd., oOyd. mo Hamp. moarot. 19.03.03 «IIpoaykTsl mUTaHUS >KUBOTHOTO
MPOUCXOXKACHUSY, TMPOPWIh: «TEXHONOTHsI MOJOKAa W MOJOYHBIX MPOAYKTOB», YPOBEHb —
OakamaBpuar u 15.03.02 «TexHoJmOorMUYeCKHEe MaIIMHBI W 000pyIOBaHHE», NPODUIH
«TexHoNmorn4yecknue MalvHBI U 000pyAOBaHUE», YpoBeHb — OakamaBpuat / E. B. Xaiimykosa ;
Mun-Bo cen. xo3-Ba P®, Bonoroackas 'MXA, Kad. xum. u ¢usuku. - DIEKTPOH. JaH. -
Bosorna ; Monounoe : BIMXA, 2016. - 81 c. - Cucrem. tpeboBanus: Adobe Reader

Buemrnsis cepuika: https://molochnoe.ru/ebs/notes/1089/download

8. XaiinmykoBa, Enena BsiuecnaBoBHa. Heopranmdeckast xumus [DIEKTpOHHBIN pecypce] :
METOIWY. YyKa3. AJsi CTyA., o0yd. mo Hamp. moxaro. 35.03.04 «ArpoHomus», mnpodub:
«ArpoHOMHUS», ypoBeHb — OakamaBpuar u 35.03.05 «CanoBoactBoy», nmpodpmib «/lekopaTuBHOE
CaJIOBOJICTBO U JIaHMIIAa(THHIN nu3aiiH», ypoBeHb — OakanaBpuat / E. B. XaitnykoBa ; MuH-Bo
cen. xo3-Ba P®, Bomoroackas TMXA, Kad. xum. u ¢usuku. - DiekrpoH. naH. - Bosorna ;
Mosounoe : BITMXA, 2016. - 89 c. - Cucrem. TpeboBanus: Adobe Reader

Buemnmnsis ceputka: https://molochnoe.ru/ebs/notes/641/download

8.2 /lonosinuTeIbHAS JIMTEPATYypa:

1. UsanoB, B. I'.Heopranmueckas xumus. Kpatkuii kypc [DnekTpoHHBIH pecypc] :
yuebnoe nocobue / B. I'. UBanos, O. H. I'eBa. - Dnekrpon. nan. - M. : KYPC : UHOPA-M,
2014. - 256 c. - Buemnss cepiika: http://znanium.com/go.php?id=458932

2. Banos, Buranuii ['eoprueBny. OCHOBBI XUMUU [ DIIEKTPOHHBIN pecypc] : yueOHuK / B.
I'. IBanog, O. H. I'ea. - DnekrpoH. nan. - M. : KYPC : UHOPA-M, 2014. - 560 c. - Buemmnss
ccpuika: http://znanium.com/go.php?1d=421658

3. I'munka, Hukonaii JleonnaoBud. 3agaun U ynpaxkHeHUs MO oOmieil xuMuu : yueOHo-
MpaKTH4. 1ocobue Juis O0akajlaBpoB : JUIsl CTYI. IO €CTECTBEHHO-HAyYHBbIM Hampasi. U CHeEll. :
[coBpemennsiii kypc] / H. JI. ['munka ; mox pen. B. A. Ilonkosa, A. B. babkosa. - 14-e uzn. - M.
: FOpaiiT, 2014. - 236, [1] c. - (bakanasp) (YMO BO pexomennyer)

4. bnank, T. Jl.Heopranuyeckas Xumus. OIKOJOTHYECKOE 3HAYCHHE XHUMHUYECKHUX
AIIEMEHTOB [DJIeKTpOHHBIN pecypc] : yuebnoe nocodbue / T. JI. bnank, H. b. PenkoBa ; M-Bo
cenbckoro xo3-a Poc. ®denepanuun, Bomoroackas I'MXA. - Dnektpon. gaH. - Bomorapa ;
Monounoe : BIMXA, 2015. - 135 c. - Cucrem. tpeboBanus: Adobe Reader Buemnsisi ccpika:
https://molochnoe.ru/ebs/notes/763/download

5. Xumusa. Xumusi HeOpranuueckas. XUMHS aHaTUTUYECKas [DJIEKTPOHHBIN pecypc] :
METOJI. YKa3. Ui CaMOCT. paOOThI M 3aJlaH. K BBITIOJNH. KOHTPOJIbH. padarhl IJIs CTY[A. 3a0YH.
oTnen. WHXK. ¢dak-ta, Pak-B arpOHOMHUU H JI€C.X03., BET.MEA. M OHMOTEXHOJ. W TEXHOJIOTHY.
daxkynbT. / M-Bo cenbckoro xo3-Ba Poc. ®denepamnuu, Bomoroackas 'MXA ; [coct.: U. C.
[Tonstackas, A. JI. HoBokmranosa]. - DnexTpoH. naH. - Bomoraa ; Monounoe : BIMXA, 2015. -
97 c. - Cucrem. TpeOOBaHUS: Adobe Reader Buemmnss CCBUIKa!
https://molochnoe.ru/ebs/notes/720/download

8.3. IlepeyeHbr HWHMPOPMANMOHHBLIX TEXHOJIOTHIl, HMCHOJb3yeMbIX B OOyYeHHH,
BKJIIOYAsl IepedYeHb IPOrpaMMHOrO0 odecrnedeHus:i ¥ HMHGOPMANMOHHBIX CIPABOYHBIX
CUCTEM:

B kaudectBe IporpaMMHOIO o0ecrieyeHus HCIOJIB3YIOTCA NpPOIrpaMMBIL: OICPAlMOHHBIC
cucremsr Microsoft Windows 10, Microsoft Windows Professional 8 Pro, Microsoft Windows
Professional/ Starter, Microsoft Windows XP, oduchsie makers: Microsoft Office Professional
Plus 2003/2007/2010, Microsoft Office Standart 2013, AutuBupyc Kaspersky Endpoint Security
JUIS OU3HECA.
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https://molochnoe.ru/ebs/notes/1089/download
https://molochnoe.ru/ebs/notes/641/download
https://molochnoe.ru/ebs/notes/720/download

DOnekTpoHHass wH(pOpMaMOHHO-00pa3oBarenbHas cpena DPI'BOY BO Bomoroackas
I'MXA.

HNudopMmanuoHHble CIPABOYHbIE CHCTEMbI

— EnuHoe OKHO JjocTynma K 00pa3oBaTeNbHBIM _pecypcaM — PEXHUM JIOCTyHa:
http://window.edu.ru/

— UIIC «Koncynprantllroc» — pexxum gocryma: http://www.consultant.ru/

— Unrepdakc - LleHTp pacKpbITHS KOPIOPATUBHOW WHQPOPMALUU (CEPBEP PACKPHITHS
uH(opMalmmn) — pexuM jgocryna: https://www.e-disclosure.ru/

—  Hudopmanmonno-npaBoBoii  mopran [TAPAHT.RU —  pexum  gocryma:
http://www.garant.ru/

— ABTOMaTH3MpOBaHHas CripaBoyvHas cucteMa «Cenbxo3TexHuka» (Web-Bepcust) - pexxum
noctym: http://gtnexam.ru/

IIpodeccuonanbubie 6a3bl JAHHBIX

— Hayunas onextponnas Oubmuorexka eLIBRARY.RU — pexum nocryna:
http://elibrary.ru

— Haykomerpuueckas 6a3a JaHHBIX SCOPUS: 0a3za naHHBIX pedepaToB W LUTUPOBAHUS —
pexxum poctyma: https://www.scopus.com/customer/profile/display.uri

— Odurmaneupii cadt deaepanbHON CIIy:KObI TOCYJApPCTBEHHOW CTAaTUCTUKU — PEXKUM
nocryna: https://rosstat.gov.ru/ (OTKpbITHIi AOCTYIT)

— Poccuiickas Axkanemusi Hayk, OTKpBITBIH JOCTYNl K Hay4YHBIM JKypHallaM — PEXUM
nocryna: http://www.ras.ru (OTKpbITBIA TOCTYII)

— OdurmanpHeii callT MuHHCTEpPCTBA CelbCKOro Xo3siicTBa Poccuiickoit denepanun —
pexxum goctyma: http://mex.ru/ (OTKpsITBIH TOCTYI)

DJIeKTPOHHbIE OMOJIMOTEeYHbIE CUCTEMbI:

O OnexkTpoHHBIH Oubmuoreunniii karanor Web WPBUC — pexum npocryma:
https://molochnoe.ru/cgi-
bin/irbis64r_14/cqiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC

o OBC JIAHD — pexxum noctyma: https://e.lanbook.com/
3BC Znanium.com — pexxum jgocrtyna: https://new.znanium.com/

JBC IOPAUT — pexum moctyna: https://urait.ru/

3BC POLPRED.COM: http://www.polpred.com/

OneKTpoHHas oubnuorexa U3J1aTEBCKOTO LEHTpa «AKaneMus»:
https://www.academia-moscow.ru/elibrary/ (komnekuus CITO)

o DOBC ®I'bOY BO Bonoroackas TMXA — pexxum nocryma: https://molochnoe.ru/ebs/

©)
@)
©)
@)

9 MaTepuajabHO-TeXHHYECKOE o0ecTedeHue AU CIUTIIMHBI

CranmapTHO 00OpYIOBaHHBIC JICKIIMOHHBIC AyJIUTOPHH VISl MPOBEJACHUS WHTEPAKTHBHBIX
JIEKIIMA: BHICOTPOEKTOP, IKpaH HacTeHHbIM. @oun HJI xademppl TexHOIOTMHM MOIOKA U
MOJIOYHBIX MTPOAYKTOB.

Jns wsydenus aucumiuiuHel  «Heopranumdeckas Xumus» umeercs Jaboparopus,
OCHAIIleHHasi HE0OXOAUMBIM 000pyI0BaHHEM, TPUOOPAMU U PEAKTHUBAMH.

PeakTusbl [Tpubopsl
CepHasl KHCII0Ta OBITOBOM XOJIOAMIBHUK
a30THAas KUCIIOTa INEKTPOIUIUTKA

IITATUB METATUINYECKUN
TEPMOMETP PTYTHBII
BOJAHAs OaHsI METAIUINYECKAs

OapuToBas BoJa
cynbdar menu
€IKUN HAaTp

agkrwpnE
IS
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6. WHIUKATOPHI: eHondranenH, 6. mecuanas OaHs
JAaKMYC, YHUBEpcaIbHast 7. dapdopoBas cTynka, HIECTUK
HWHJIUKaTOpHast Oymara ¢ TyOycom 8. mpobupka Ha 10-1 5em’

7. Hox 9. mamoyka CTEKISHHAas

8. XJIOPU HATPUS 10. BopoHKa CTEKJISTHHAS

9. COJISIHasl KUCJIO0Ta 11. 6ymara puabTpoBasbHAS

10. arerar CBHHIA 12. «xumenkm

11. cynbdar Kanus 13. maneTka

12. XJIOPU KaJTbITUs 14. mpubop 1151 JIEKTPOIN3a

13. HUTpAT aMMOHUS 15. kpucraimuzarop

14. aMMHaK 16. MepHBIN TUIMHAD

15. XJIOpUJT AJTFOMUHHUS 17. nunerka

16. HUTpAaT cepedpa

OBECIIEYEHUWE OBPA30OBAHMUS 1151 JIUL C OB3

s obecnieueHust 0Opa3oBaHUs MHBAJIUAOB M JIML C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU
3JI0POBBsSI peaIn3alus AUCIUILUINHBI MOKET OCYIIECTBISATHCS B aJalTHPOBAHHOM BHJE, UCXOMS
U3 UHAUBUAYAIBHBIX ICUXO(U3MYECKHMX OCOOEHHOCTEM M MO JIMYHOMY 3asiBJICHUIO
00y4aromerocsi, B 4aCTH CO3JaHHs CIICIIMAIbHBIX YCIOBUH.

B cneumanbHble ycIOBHS MOTYT BXOAMTB: IPEAOCTABJICHHE OTIEIBbHOM ayIuTOpHH,
HEOOXOMMBIX TEXHUYECKUX CPEJCTB, MPUCYTCTBHE ACCUCTEHTA, OKA3bIBAIOIIETO HEOOXOAMMYIO
TEXHUYECKYIO TIOMOIIb, BBIOOP (POPMBI Npe0CTaBICHNU UHCTPYKIMU MO MOPSAAKY MPOBEACHUS
TEKYIIETO KOHTPOJS M TPOMEXKYTOYHOH aTTECTAalldd, WCIIONBb30BAaHUE CIEIHUATBHBIX
TEXHUYECKUX CPEJICTB, IPEIOCTAaBICHUE NTepephIBa AJIs IpUeMa UL, JIEKapCTB U JIp.

Jlnist Il ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI TIPEAYCMOTpPEHA OpTraHU3aIUs
KOHCYJIbTAIIMH C MCIIOJIb30BaHUEM JIEKTPOHHOM MOYTHI.

VY4eOHO-MeTOIUYECKNE MaTepuaibl JJIsl CaMOCTOSITENIbHOM paboThl 00ydarommxcs W3
YHCiIa MHBAIK/IOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMHU 3710poBbsi (OB3) npenocTasistorcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHWYCHUSM UX 37I0POBbSI U BOCHIPUATHS HH)OPMAIIIH:

JUist T ¢ HapyIIEHUSIMH 3pEHMSL:

— B ieyaTHOM (popme yBeIMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHoOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUnist a1 ¢ HapyIIEHUSIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B TIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yJaromuxcs.

12



10. KapTa koMneTeHIMA TUCUUIIIHHBI

Heoprannyeckas xumusi (Hanpasiienne noarorosku 35.03.05 CagoBoacTso)

Lenb qUCIUTUIMHBL

- C(l)OpMI/IpOBaTB Y CTYACHTOB 3HAHUA 00 0cOOEHHOCTIX cocCTaBa, CTPOCHUAI, (bl/IBI/I‘ICCKI/IX A XUMHYECKHX CBOMCTB
OCHOBHBIX KJIACCOB HCOPTaHUYCCKUX COCHHHCHHﬁ; pacnpoCTpaHCHud UX B IMIPUPOAC; BO3MOXHOCTIAX HUX
HCITI0JIB30BAHMA B CaJOBOACTBE M COBCPIICHCTBOBAHUA TEXHOJIOTHHW BhIpAIIMBAHUA IIPOAYKIIMHN CaJOBOACTBA.

3amauu JUCIUILINHGI

®  U3yYCHHE OCHOBHBIX KJIACCOB HEOPTAHMUYECKUX COCTUHCHHIA,

®  YCTaHOBJICHHWE B3aMMOCBSI3U MEXKJIy COCTAaBOM, CTPYKTYPOU M BO3MOXKHBIMHU IPEBPAIIECHUSIMH HEOPTAaHHIECKUX
COCJIMHEHU;

®  U3yYCHHUE UCIOJIH30BaHUS HEOPTAHUYICCKUX COCTMHEHUH B CaJIOBOJICTBE;

(dhopMUpOBaHHE TPAKTHYECKON OPUEHTAIIMH HAa CYIICCTBOBAHUE CBS3M MEXIY CBOMCTBAMH HEOPTaHUYECKHX

COCTMHEHUH, KAa4eCTBOM IPOIYKIIUHU CAJIOBOJICTBA U 3JJOPOBHEM UECIIOBEKA,;

e aHanmu3 U OOCYXIEHHE pe3yJIbTaTOB OSKCIEPUMEHTOB, 00paboTka HUX ¢ TIOMOMIbIO COBPEMEHHOU
BBIYMCIUTENbHON TeXHUKU ([IDBM).

B npornecce ocBoeHMs JaHHOM TUCHUTIIUHBI CTYACHT GOPMHUPYET U IEMOHCTPUPYET CICAYIOIINE

Ob6menpodeccnoHanbHble KOMIIETEHITUN

Komnerenuuu ITepeueHpr KOMIIOHEHTOB TexHonoruu dopma Crynenu ypoBHEN OCBOEHUS
Nupexc | @opmynnpoBka (TutaHupyeMbie pe3yabTaThl 00yUueHus) | GOpMUPOBAHUS OLIEHOYHOTO KOMIIETEHIINU
CpeICTBa

OIIK-1 | Cnocoben  pemathb | M/-1ouk-1: 3HAET: OCHOBHBIE 3aKoOHBI | Jlekuuu TectupoBanue IToporossrii
THIIOBbIE 3a/a4M | XUMUH, JeKalye B OCHOBE (yAoBJIETBOPHUTEIbHBIN)
npogeccHOHATbHOM arpoOHOMUMH, " cBoiictBa | JJabopaTtopHble KontponbHast | 3HaeT OCHOBHBIE 3aKOHBI XMMMHH,
NAeATEeJbHOCTH HA | HEOPTaHUYECKUX COEIMHEHUH, | 3aHATHUSA pabota JeKallie B OCHOBE CaJl0OBOJICTBA,
OCHOBE 3HAHUM | UCIIOJIB3YEMBIX B TEXHOJIOTUHN U  CBOMCTBA  HEOPraHWYECKUX
OCHOBHBIX  3aKOHOB | IIPOM3BOJCTBA npoaykToB | CaMocTosTENbHASA | YCTHBIM OTBET | COEUHEHUM, HCIOIb3yEMBIX B
MaTeMaTHYeCKUX W | paCTEHHEBO/ICTBA, BO3MOXXHOCTH | paboTa MIPOU3BOJICTBE MPOAYKIINH
€CTeCTBEHHBIX HAYK C | MHTEPHET-PECYPCOB M NPOTrPaMMHBIX Ca/I0BOJICTBA; BO3MO>KHOCTH
NpUMeHeHHeM MPOJYKTOB npu pemenuu | IHTepakTUBHBIE HWHTEPHET-PECYPCOB u
HH(OPMALITOHHO- npodecCHOHANIBHBIX  3a7ad  (Zoom, | 3aHATHSA IPOrPaMMHBIX  MPOAYKTOB  IpHU
KOMMYHUKANMOHHBIX | mnatdpopma OTKpeiToe 00pa3zoBaHUe, pelieHun podecCHOHABHBIX
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TEeXHOJIOTUM.

TEXHOJIOTHHI HMCKYCCTBEHHOT'O
UHTEIJIEKTa — OOJIauHble pEIICHuUs,
BUpTYaJbHAas Hu JIOTIOJIHEHHAS
PEaNbHOCTD).

N-20mk-1: YMeerT: HCIIOJIb30BaTh

3aKOHbl ~XMMHHM M XHUMHYECKUE
CBOMCTBa HEOpraHMYeCcKuX
COCAMHEHUN AN PEeryJIupoBaHus,
yIOpaBiICHUS U  COBEPIICHCTBOBAHUS
TEXHOJOTMYECKHX MPOLIECCOB U IPYTUX
PO eCCHOHATBHBIX 3aj1ad4;
cHenualn3upoBaHHbIE
UHpOpPMaLlMOHHbIE 0a3bl JAHHBIX IS
MOKCKAa HEOPTraHWYECKHX COEIMHEHUH,
U3y4eHHs] MX CBOMICTB, MPUMEHEHHs B
canoBojctBe  (Zoom,  miardopma
OTtkpbiTOE 00pa3zoBaHME, TEXHOJIOTUU
HCKYCCTBEHHOI'O MHTEIJIEKTa -
oOyauHble pelIeHus, BHUPTyajdbHas U
JIOTIOTHEHHAS PEaIbHOCTb ).

UA-3nc-1: Bmageer: 3HaHuAMH O

3a/1a4 (Zoom, miatdopma
OTkpbITOC oOpa3oBanue,
TEXHOJIOTHH HCKYCCTBEHHOTO
MHTEJUIEKTa — 00JIauHbIe PELICHHUS,
BUpTyaJdbHas ¥  JIONIOJHEHHAs
peaIbHOCTB).

IIponBunyTHIN

(xopo1uo)
YMeer HUCIOJB30BAaTH  3aKOHBI
XAMHA W XUMHYECKHE CBOICTBA
HEOPTraHWYECKUX COCIMHCHHUM ISt
pEeTYJIIMpPOBAHUS, VYIPABICHUS U
COBEPILICHCTBOBAHUS
TEXHOJOTHYECKHX TIPOIECCOB U
JIPYTHX npodeccCHoHaTBbHBIX
3ajad4, CTCTIMATU3UPOBAHHBIC
uH(pOpMaIlMOHHBIE 0a3bl JaHHBIX
JUIST  TIOMCKAa  HEOPTaHUYECKHX

COCIMHEHU, HU3y4YECHUS ux
CBOMCTB, IIPUMEHEHHUS B
canoBoAcTBe (Zoom, miardopma
OTtkpbiTOE oOpa3oBaHue,
TEXHOJIOTMH HCKYCCTBEHHOTO

UHTEIIJIEKTa — 00JIayHbIe pPeLeHus,
BUPTyaJllbHasT W  JIONOJHEHHAas
PEAIbHOCTb).

Bricoxkunit
(oTJIM4YHO)
Baaneer 3HAHUIMU 0
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MHOT000pa3uu HEOPraHUYECKUX
COeIMHEHUH, 1oadopa XUMHYECKHUX
BEUIECTB  JUIsl  KCIOJNb30BaHUS B
arpOHOMUU, TMpaBWIAMU pPabOTHI C
XUMHUYECKUMHU BElIECTBAMHU u
000opy1I0BaHEM XUMUYECKON
1abopaTopuu, METOJIMKAMHU HUCIIBITAHUN
0  ONpPEICIICHUIO HEOPTraHUYCeCKHX
COCMHEHUI B COCTaBe CBIPbI U
MIPOYKTOB PacCTCHHEBOICTBA c
MPUMEHEHUEM nHGOPMAIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTHA;
HABbIKAMHU HCIOJb30BaHUS WHTEPHET-
pecypcoB, OQPUITMAIBHBIX CAHUTOB IS
coopa m oOMeHa wuHpopmaluenn mnpu
perieHnn podecCHoHANBHBIX 3a/1ad ¢
npumeneHneM cucrem Google, You
Tube, Power Point, Zoom, Miro,
Mentimeter..

MHOFOO6pa3I/II/I HCOpPraHN4YCCKUX

COCIMHECHUH, noabopa
XUMHAYECCKHX BEIIIECTB ISt
UCTIOJIb30BaHUSI B CaJOBOJCTBE,
npaBUIaMU paboTHI c
XUMHWYCCKUMUAU BeIIECTBaAaMH n
000pyI0BaHUEM XUMHYECKON
nabopaTopuu, METOANKAMHU

HUCIIBITAaHHUI 10 OIIPCACIICHUIO
HEOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ B
COCTaBC NMpPOAYKIHNH CaAOBOJACTBA,
MCTOJaMH MaTeMaTU4ICCKOIo
aHalJIu3a u MOACIINPOBAHUA,
IMPOBCACHUA TCOPCTUUCCKUX u

IKCIEPUMEHTATBHBIX
HCCJICIOBaHUM, 3HAYUMBbIX B
Oynymeit npodeccuoHanbHOI
NESTEIIbHOCTH, HaBBIKAMHU
UCTIOJIb30BaHUS UHTEPHET-
pecypcoB, OQUIIUATBHBIX CaWTOB
JUTSt cbopa u oOMeHa

uHbopMaluel  MpU  pELICHUH
npoecCHOHANBHBIX  337a4y  C
npumeHneHneM cucteM  Google,
You Tube, Power Point, Zoom,
Miro, Mentimeter.
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