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JINCT COTI'JIACOBAHMIA

[Iporpamma coctaBieHa B cootBeTcTBUU ¢ TpeboBanusmMu OI'OC BO no nampapiieHHnio
noarotoBku 35.03.05 CamoBoxactBo, npoduias JlekopaTuBHOE CaTOBOACTBO, Ta30HOBEICHUE U
¢opucTuka.

PazpaboTuuk, k.T.H., morieHT Xaitnykosa E.B.

[Iporpamma omoOpeHa Ha 3acemaHud Kadeapbl TEXHOJOTHM MOJIOKA M MOJIOYHBIX
npoaykToB oT 25.01.2024 roxa, npotokoi Ne 6.

3aB. kadeapoii, k.1.H., noueHt Heponona E.1O.

Pa60qa;1 nporpamMmma AUCHUIINIMHBI COIJIACOBaHa Ha 3aCCOaHUHN MGTOHHHGCKOﬁ KOMUCCHUHN
TexHojorundeckoro ¢akymnprera oT 15.02.2024 roxa, npotokoi Ne 6.

[Ipencenarens MeToquUYeCKOW KOMUCCHH, K.T.H., 1o1ieHT Heponosa E.1O.



1 Heam u 3aaa4u AUMCHUILIHHBI
Hens u3yyeHuss AUCHUIIMHBI (HOPMHUPOBAHHWE y CTYACHTA 3HAHUH 00 OCOOEHHOCTSX
CoCTaBa, CTPOCHUA, q)HSI/IquKI/IX U XUMHUYECKHUX CBOICTB OCHOBHBIX KJIACCOB HCOPTaHUYCCKUX
COCIMHCHUH; pACIpOCTPaHEHUs] WX B TPUPOJAC; BO3MOXKHOCTSIX WX HCIOJIb30BAHUSI B
CaIOBOACTBC U COBCPIICHCTBOBAHUS TCXHOJIOTHUU BbIpAallIUBAHUA ITPOAYKIIMU CaJOBOJICTBA.
3agaum TUCHMIJIMHBI:
® H3y4YeHHE OCHOBHBIX KJIIACCOB HEOPTAHUYECKUX COCTMHECHUI;

o YCTAHOBJICHUE B3aUMOCBSI3M MEXKIYy COCTaBOM, CTPYKTYpOH M BO3MOXHBIMHU
MIPEBPAILECHUSIMU HEOPTaHUYECKUX COCIMHEHMI;

o U3y4eHHE MCIOIb30BAHUS HEOPTaHNUECKUX COSTMHEHHUH B CaI0BOJICTBE;

o (dbopMupoBaHHE NPAKTUYECKONH OPHUEHTAIMH HA CYIIECTBOBAHHME CBSI3H MEXIY CBOWCTBAMH

HEOPraHWYECKUX COEJMHEHUM, KAYECTBOM MPOAYKIMHU CaJIOBOJICTBA U 3JOPOBHEM UEIIOBEKA;
e aHaMM3 W OOCYXIEHHE pe3yJbTaTOB JKCICPUMEHTOB, 00paboTKa WX C IOMOIIbIO
COBPEMEHHOU BhIYHCIUTENbHON TexHukU ([IDBM).

2 Mecto qucuuuinHbl B cTpykrype OOII

Hucrunnuaa «Heoprannueckass XUMHUs» OTHOCHTCS K JUCHUILIMHAM 0a30BOM YacTH
denepanbHOTO TOCYIapCTBEHHOTO OOpa30BaTENBHOIO CTaHAApTa BBICIIETO OOpPa30BAaHUS IO
HarnpaBieHuto moarotoBku 35.03.05 «CamoBoactBo». MHAEKC AWCIUIUIMHBI IO y4eOHOMY
wiany: b1.0.06.01.

OcBoenune yyeObHOU mucnuruimHbl «Heoprannyeckas Xxumus» 0azupyercs Ha 3HAHUSAX U
YMEHUSX, MOJYUYEHHBIX CTYACHTAaMHU MNPU WU3YyYEHUU MPEALIESCTBYIOLUIUX €CTECTBEHHOHAYUYHBIX
JTUCIIUTIIMH IIKOJIBHOTO Kypca: MaTeMaThka, Gu3nKa, XumMus, Onoaorus, nHpopmaTuka.

K unciny BXOAHBIX 3HAHWI, HABBIKOB M TOTOBHOCTEH CTYJEHTA, MPUCTYMAIONIETO K
M3YYEHUIO TUCIUIUTMHBI «Heoprannueckas XUMUS», TOKHBI OTHOCUTHCS:

— 3HaHM OCHOBHBIX 3aKOHOB XMMHH H JPYTUX €CTECTBEHHOHAYYHBIX TUCIHUILINH;

— HaBBIKM B TIOJTOTOBKE, OpraHU3allid, BBIMOJHEHUH XUMHUYECKOrO JIA00paTOPHOTO
AKCTIEPUMEHTA,

— TOTOBHOCTH W3MEpsATh, HAONIOAaTh, AaHAIM3WPOBATh M COCTABJISTH OMHCAHUS
MPOBOJIMMBIX MCCIICIOBAaHUN.

HNucrunmuaa «Heoprannyeckas XuMmusi» SBIseTCa 0a30BOM IS TOCIEAYIOIIETO
W3YYCHUS JUCUUIUINH: «AHamutudeckas xumus» — b1.0.06.02, «Opranudeckas Xumus») —
b1.0.06.03, «ITouBoBenenue ¢ ocHoBamu reorpaduu mous» - b1.0.13, moAroTOBKH K UTOTOBOM
TOCY/IapCTBEHHOW aTTecTalii. 3HaHWs, YMEHUS W HaBBIKHA, (OpPMUpPYEMbIC NaHHOU ydeOHOI
JTUCIUTIIMHOM, SABISIFOTCA  0a30i1 111 3(PGEKTUBHOTO TPOXOXKIEHUS MPOU3BOACTBEHHOMN
MPAKTUKHU, HAMMMUCAHUS KYPCOBOTO IMPOEKTA U BBITYCKHOW KBAIN()UKAIIMOHHOU PabOTHI.

3. [lnanupyembie pe3yJabTaThl 00y4eHHs MO JUCHUILINHE (MOIYJII0)
[Ipomiecc wW3yueHWs JUCHUIUIMHBI HampaBieH Ha (OpMUpOBaHUE  CIEAYIOIINX
koMmreteHuit B coorserctBuu ¢ GI'OC BO no nanHoMy HanpaBiI€HUIO MOATOTOBKH:

Kon m HanMeHOBaHMe Konx n HauMeHoOBaHNe HHAUKATOPA 10CTHKEHUS
KOMIIETEHIIMH KOMIIETEHIIMH
OIIK-1. WJI-1,5¢-1: 3HAET: OCHOBHBIC 3aKOHBI XMMHH, JICKAIIIE B OCHOBE

CrocobOeH pemiath THIOBBIE | arPOHOMUHM, W CBOMCTBA HEOPraHMYECKUX  COEAMHEHMIA,
3a7a9u  PO(ECCHOHANBHOM | HCTIONB3YEMBIX B TEXHOJOIMHM  NIPOM3BOJCTBA  NPOIYKTOB
pPacTeHHMEBOJCTBA;  BO3MOXXHOCTH  HMHTEPHET-PECYpPCOB U
IPOrPaAaMMHBIX TPOJYKTOB NPU pEIICHUH MNPO(EeCcCHOHATBHBIX
3amau (Zoom, miardopma OTKpBITOE 00pa3oBaHUE, TEXHOJIOTHH
HCKYCCTBCHHOI'O HUHTCIIJICKTAa - OGJ’I@.‘-IHBIG peuicHus,
CCTCCTBCHHRIX ~ HAyK C | BupryanbHas ¥ JIOIOJHEHHAS PEaIbHOCTB).

JCATCIIBHOCTU Ha OCHOBC
3HAaHUH OCHOBHEIX 3aKOHOB
MaTeEMaTUYECKUX u




MMPUMCHCHUCM

UH(POPMALIMOHHO-
KOMMYHHKAITHOHHBIX

TEXHOJIOTUH.

N2 onk-1: YMEET: UCIIOIB30BaTh 3aKOHBI XUMHH M XUMHUYCCKHE
CBOMCTBa HEOPraHMYECKUX COCIWHEHUU JJIsi PEryIHpOBaHMUS,
YOpaBJICHUSI U COBEPUICHCTBOBAHUS  TEXHOJOTHYECKUX
MPOLIECCOB M APYTUX MPOPECCHOHATBHBIX 3aJa4; UCIIOJIb30BATh
CrienuaaIu3upoBaHHble WH(OpPMAIMOHHBIE 0a3bl JaHHBIX IS
MOWCKa HEOPraHWYECKUX COEAUHEHHM, U3YYEHUS] UX CBONCTB,
MpUMEHEHUsT B cagoBOoACTBe (Zoom, miardgopma OTKpBITOE
o0Opa3oBaHHMe, TEXHOJIIOTUH HMCKYCCTBEHHOTO WHTEIUIEKTa —
oOJayHbIC PEIICHMS, BUPTYaIbHas U JOTOJHEHHAS PEATbHOCTD )

NJT-3 k-1 Bianeer: 3HAHUSIMH 0 MHOT000pa3uu
HEOPTraHMYECKUX COEAMHEHHH, 1Moadopa XMMUYECKHUX BEIIECTB
IUIE WCTIOJNIB30BaHUSI B CaJOBOJACTBE, INPABWJIAMH pPabOTHI C
XUMHWYCCKUMHU BEIIECTBAMU U O60py2[OBaHI/IeM XHUMHYECKOHU
nabopaTopuy, METOJWKAMHU HCIBITAHUH 10  ONPEICICHUI0
HEOPraHWYECKUX COEAUHEHHU B COCTAaBE ChIPbS U MNPOIYKTOB
pacTeHUEeBOACTBA C  HWCIOJB30BAHMEM  WH(POPMAIMOHHO-
KOMMYHHUKAIIUOHHBIX TGXHOHOFHﬁ; HaBbIKaMHU HCIIOJIb30BaHUA
MHTEPHET-PECypPCOB, OPHUIMATBHBIX CAaUTOB I cOopa 1 oOMeHa
nHpopManueld Npu pemeHuH TPO(PECCHOHATBHBIX 3a1ady C
npumenenneM cucrem Google, You Tube, Power Point, Zoom,
Miro, Mentimeter.

4. CTpyKTYypa u cojiepKaHue TUCHMILTHHbI
OOmmumii 00beM OUCHMIIINHBI COCTABIISACT 2 3aUETHBIE €UHMIIEL.

4.1 CTpyKTypa IUCHHUILIHHBI

®opma o0yueHHs
Bun yueGHOM paboThI Bcero uacos
OYHO 3209HO
AyIUTOpPHBbIE 3aHATUA (BCET0) 51 51 16
B mom uucne:
Jleknun 17 17 8
[IpakTyeckue 3aHATUA
JlabopaTopHblie paboThI 34 34 8
CamocTosiTesibHast padoTa (Bcero) 12 12 47
MOJATOTOBKA K 3K3aMEHY
KOHTPOJIb 9 9 9
Bug npomexxyTo4HOH aTtTrecTanuu JK3aMeH K3aMeH JK3aMeH
OO6mast Tpy10EMKOCTb, YaChI 72 72 72
3a4€THBIE €UHULIBI 2 2 2

4.2 Conep:kanue pa3ie/ioB 1M CIUTINHBI
Pazoen 1. Beeoenue. Xumusa Kak Hayka o eeujecmee.
HOMEHKJIaTypa HEOPraHMYEeCKUX COEIUHEHUM.

UHCTPYMEHTBl B OOYYEHHH: CYLIHOCTb,

OCHOBHBIE 3aKOHBI
obnmacte mnpumenenus (Zoom, Miro, Kahoot,

XHUMUH.

Knaccudukanus u
Hudpossie

Mentimeter). [Tonstue o xemomndopmaruke. [{udpoBsie HHCTPYMEHTBI B XMMHUH: CHCTEMa
Chem Draw; Google Scholar; STN International.



Pazoen 2. Cmpoenue amoma, Xumuueckas cea3b U CHMPOEHUE MOJeKya. ATOM.
Atomubie opOutanm. KBaHTOoBBIe umcna. PacmpeneneHue 37I€KTPOHOB MO JHEPTETHUYECKUM
YPOBHSM M MOAYpOBHsM. [lepuoanueckuil 3akoH U nepuoguyeckas cucreMa sjnemMeHToB J[.M.
MenpneneeBa. KoBanentHas cBsa3b. Meronsl BC. Curma-, nu-, nenpra- CBSI3U, KPaTHBIE CBSI3H.
[TosstprOoCTh M TMONsIpU3yeEMOCTh CBs3U. [lomsipHOCTh MOJekyn. Mcnosib30BaHUE TEXHOJIOTHM
KOMIIBIOTEPHON CUMYIIALIMM U AOMOJIHEHHOM pealbHOCTH Ha OCHOBE BUPTYalbHON JabopaTtopuu
(pecypcsr https://orgchem.ru; www chemit.ru; www.virtulab.net; XuMuk.ru; https://pandia.ru

Pazoen 3. dnemenmuvt Xumuyeckou mepmoouHamuxu. Xumuueckas KUHemuka u
Xumuyeckoe paeHogecue. DHEPreTUKA XUMUYECKUX MPOIECCOB. BHyTpeHHss sHeprus.
Ontanenug. 3akoH ['ecca. Hampamnenuwe xumuueckux mporeccoB. DHTpomnus. CBoOomHas
sHeprus ['mb66ca. OCHOBHBIE TOHITHS XUMHUYECKON KHHETHKU. DaKTOphl, BIHSIONINE HA
CKOpPOCTh XMMHMYECKOW PEaKUMU: KOHLEHTPALUS BEIIECTB, TEMIIEPATYpa, SHEPrUs aKTUBALUH,
karanu3. HeoOpatumple M OOpaTuMble XHMHUYECKHE MPOIECCHl. XHMHYECKOE PaBHOBECHE.
BrnusiHne u3MeHeHusl yClIOBUM peaknuy Ha XxuMmudeckoe paBHoBecue. [Ipunumn Jle-Illarense.
Hcnonp30BaHue TEXHOJIOTMM KOMIIBIOTEPHOM CHMYJISIUMM M JOIOJHEHHOM pEaJbHOCTH Ha
OCHOBE BHpPTyalbHOW jaboparopun  (pecypewl  https://orgchem.ru;  www  chemit.ru;
www.virtulab.net; XuMuk.ru; https://pandia.ru

Pazoen 4. Jlucnepcuvie cucmemst. PactBopel. OOmme mpeactaBieHus. CrocoOb
BBIPKEHHSI COCTaBa pacTBopa. PacTBOpHI 3MEKTPOIUTOB. 3akoH paszbasienus OcTBayba.
Nonnoe npoussenenune Boasl. pH; pOH. I'maponu3 coneit. [IlpousBeneHue pacTBOPUMOCTH.
Komnnekcusie coenuHeHus. CTpykTypa KOMIUIEKCOB, HOMEHKJIATypa, JAMCCOIMALUS,
XMMHMYECKasl CBA3b B KOMIUIEKCHBIX COEAUHEHUX. Vcnonp30BaHne TEXHOIOTUH KOMIIBIOTEPHOU
CUMYJISIIIUU M JIOTIOJJHEHHOW pEealhbHOCTH HAa OCHOBE BUPTYAIBHON J1abopaTopuu (pecypchl
https://orgchem.ru; www chemit.ru; www.virtulab.net; XuMuxk.ru; https://pandia.ru

Pazoen 5. Inekmpoxumuueckue npoyeccvl. OKUCTUTEIbHO-BOCCTAHOBUTEIbHbBIC
peakiuu. ['ambBaHMYECKUE 3JIEMEHTHI. JnekTpoiu3. Kopposus meramnos. Mcnonb3oBaHue
TEXHOJIOTMM KOMIIBIOTEPHON CHUMYJISIUU U JOIOJHEHHON PEAJIbHOCTH HA OCHOBE BUPTYaJIbHOU
naboparopun (pecypcest https://orgchem.ru; www chemit.ru; www.virtulab.net; XuMuk.ru;
https://pandia.ru

Pazoen 6. Xumus snemenmos. S-371€MEHTHI, p-3iieMeHTHI, 0-37eMeHTHI. Vcmonb30Banue
TEXHOJIOTMM KOMIIBIOTEPHOU CHUMYJISIUU U JOIOJHEHHON PEAJIbHOCTH HA OCHOBE BUPTYaJIbHOU
naboparopun (pecypcest https://orgchem.ru; www chemit.ru; www.virtulab.net; XuMuk.ru;
https://pandia.ru

4.3. Pa3znenanl IMCOUIIIMHLI U BU 3aHATHI

Ne Paznen nucnuniInHb Jlexuuu Hpakr. Jlabop. CPC Konr- Bcero
n/n 3aHIATHS | 3aHATHUS poIb
1 | Beenenue. Xumus Kak HayKa o 2 5 2 9
BEIIECTBE.
2 | CtpoeHue aToMa, XUMHUYECKast 3 5 2 10
CBSI3b M CTPOCHHUE MOJIEKYJI.
3 | DIeMeHThl XUMHYECKON 3 6 2 11
TEPMOIUHAMHUKH. XUMHUYCCKas
KHHETUKA U XUMHYECKOE
paBHOBECHE.
4 | JlucepcHbIE CHCTEMBI. 3 6 2 11
S | DAEKTPOXHUMHUUYECCKUE TPOIICCCHI. 3 6 2 11
6 | XuMmus 3JeMEHTOB. 3 6 2 11
[TpomesxyTouHas aTTecTalus 9 9
(9K3aMeH)
Hroro: 17 34 12 9 72
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5. MaTpuna popMupoOBaHUA KOMIIETEHIMI M0 JMCHUIIMHE

No O6menpodeccrnoHanbHbIE O6iiee KOTHHECTEO
- Paznensl, TeMbl TUCHIUTIIHBI KOMTICTCHIINH KOMITETEHII
OI1K-1
1 | Bregenue. XumMus Kaxk Hayka o + 1
BEI[ECTBE.
2 | CtpoeHue aToma, XUMUYECKas + 1
CBSA3b U CTPOEHHE MOJIEKYIL.
3 | DneMeHThl XUMHYECKOM + 1
TePMOJAMHAMUKU. XUMUYECKASI
KHHETHKA U XUMHUYECKOe
paBHOBECHE.
4 | JlucnepcHbIE CUCTEMBI. + 1
S5 | DIEKTPOXHUMHUYECKUE TPOIECCHI. + 1
6 | XuMus 2J1€MEHTOB. + 1

6. O0pa3oBaTejibHbIEe TEXHOJIOTHH
O0bem aynuTOpHBIX 3aHATHH Bcero 51 wacoB, B T.4. Jekuuu - 17 yacos, nmabopaTopHbIe

paboTsl - 34 Jaca.

26 gacoB (50%) — 3aHATHI1 B MHTEPAKTHUBHBIX OpMax OT 00bEMa ayIUTOPHBIX 3aHSITHIA.

Bun Hcnonb3yemblie
Konuuectso
Cemectp| 3aHsTHA HaunmeHnoBaune TeMbl WHTEPAKTUBHbBIC
4acoB
(JI, I13, JIP) 00pasoBaTenbHbIC TEXHOJIOTUN
1 1 XuMuueckas CBSI3b, [TpobnemHuas nekuus. 2
CTPOCHHE MOJICKYIL. CurtyalnmoHHBIC 337291
1 JI XUMHYeCKast KHHETHKA [TpoGnemHas nexius 2
1 Koukypc pedepatuBHbBIX
JI XUMHUA DJIIEMEHTOB ype pedep 6
JIOKJIAI0B
1 JI JlucriepcHbIe CUCTEMBI [TpobGnemHuas nexmms 2
1 DIEKTPOXUMUYECKUE
JI P [TpoGnemHuas nexius 2
MIPOIIECCHI.
1 DIEKTPOXUMHUUECKUE
JIP p CuryanuoHHbIe 3a7a4u 4
MPOIIECCHI.
1 JIP JlucriepcHbIE CHCTEMBI CurtyalnmoHHBIC 3a7a91 4
1 JIP JlucnepcHble cUCTEMBI HccnenoBaTenbckas paboTa 2
1 DIEKTPOXUMHUUECKUE
JIP p UccnenoBarenbckas pabora 2
MPOIIECCHI.
HATOTO 26

7. YdeOHO-MeTOAHMYECKOE

o0ecrieueHue

CAMOCTOAATEILHOH  PpPadoThI

CTYACHTOB. OueHovHbIe cpeacrea Jisd TEKYILIECro KOHTPOJHA YCII€EBA€MOCTH,
leOMC)KyTO‘IHOﬁ aTTeCTAallMi IO UTOIr'aM OCBOCHUA NUCIHUIIJINHbBI

7.1 Buabl caMmoCTOSATEJIbHOM Pad0Thl, NOPSAIOK UX BHINOJHEHUSI 1 KOHTPOJISI

Ne | Pazpgen (Tema)
n/n| AUCHUIJINHBI

Bunnr CPC

IHopsinok BbINOJHEHUS
CPC

Meton
KOHTPOJISA




Pabora ¢ 1eKIMOHHBIM Y eTHBI Olboc
Bsenenue. Xumus MaTepuaJoM, OCHOBHOU U poc,
[ToaroroBka k . KOHTPOJIbHAS
KakK HayKa o . JIOTIOJTHUTEIbHOMN
KOHTPOJBHOU paboTe . pabora,
BEILIECTBE. JTUTEPATypPOM, UHTEPHET-
pecypeami TECTUPOBAHUE
CIPOCHIE ATOMa IToaroroBka k Pabora ¢ 1eKIMOHHBIM YcrHbIii onpoc,
xnﬁnqecxaﬂ CBH:;B KOHTPOJIbHOU MaTepuaioM, OCHOBHOM 1 KOHTPOJIbHAS
pabote, pazbop JIOTIOTHUTEITLHOM pabora,
U CTpOEHUE N
MOTCKVII CUTYaLIMOHHBIX JUTEPATYpPOU, NHTEPHET- TECTUPOBAHUE
Y 3a1a4 pecypcamu
DJIEMEHThI
. Pabora ¢ IeKIHOHHBIM .
XUMUYECKOU MATCDHATOM. OCHOBHOM 1 VYerHbI onpoc,
tepmoauHamMuku. | [logroroBka k zlonoIJ)IHHTen;,Hoﬁ KOHTPOJIbHAS
Xumunyeckas KOHTPOJIBHOU N paborta,
JUTEPATYpPOU, NHTEPHET-
KUHETUKA U pabote €CYDCAMIL, TTO/TOTOBKA TECTUPOBAHUE
XHMHUYECKOe peeyp ’
otuera 1o JIP
paBHOBECHE.
IToaroroska kx JIP,
MMOATOTOBKA K Pabora ¢ 1eKIMOHHBIM V CTHBIH OHDOC
KOHTPOJIBHOU MaTepuaJIoM, OCHOBHOU U KOHT OJ'IBH&Il)SI ’
HucnepcHbie pabore, pa3zbop JIOTIOJTHUTEITLHOM a6o¥a
CHUCTEMBL. CUTYaLIMOHHBIX JTUTEPATYpPOM, UHTEPHET- IT) ccTI ;)BaHI/Ie
3a/1a4, IOArOTOBKA K | peCypcaMu, MOATOTOBKA P
HCCIIEIOBATENBCKOW | oTyeTa 1o JIP
pabore
[Toaroroska k
KOHTPOJIbHOU PaboTa ¢ nekImoHHBIM TectupoBanue,
S EKTDOX HMIIEC paborte, pa3z6op MaTepHajoM, OCHOBHOM 1 YCTHBIN OIPOC,
e I IZ) Hecch! CUTYaIIMOHHBIX JIOTIOJTHUTEIBHOMN KOHTPOJIbHAS
p 3a/1a4, IOJATOTOBKA K | JIUTEPATYPOU, UHTEPHET- pabora,
HCCIIEN0BATENBCKON | pecypcaMu TECTUPOBAHUE
pabote
IToaroroBka x
Pabora ¢ 1eKIInOHHBIM
TECTUPOBAHUIO, .
a360p MaTepuaioM, OCHOBHOU U V eTHEL
Xumus p JNOIIOJHATEIbHOMN
CUTYaLIMOHHBIX . orpoc,
3JIEMEHTOB JTUTEPATypPOi, UHTEPHET-
3a/1a4, MOJIF0OTOBKA K pedepar
. pecypcamu, MoAroToBKa
nabopaTopHOI
otyera no JIP
pabore

7.2 KoHTpoOJIbHBbIE BONPOCHI JIJIsi CAMONPOBEPKH

Pa3nen (Tema)
AUCHUILIUHBI

KoHTpo/bHBIE BONIPOCHI AJIs1 CAMONIPOBEPKH

1. Mcropus pa3BUTHSI HEOPTAHUUECKOW XUMUHU.

2. IIpoctoe BemiecTBo.

3. CnoxHO€ BELIECTBO.

4. HomeHknaTypa HEOpPraHM4eCKUX COCTUHEHUM.

5. I'a30BBIE 3aKOHBI.

6. 3aKOH PKBUBAJICHTOB.
7. ludpoBble HHCTPYMEHTH B OOYYCHHH:
npumenenus (Zoom, Miro, Kahoot, Mentimeter).
8. Ilonstue o xeMouH(pOpMaTHUKeE.

BBenenue. Xumus
KakK HayKa o
BEILIECTBE

CYIIHOCTh, OO0JACTh




9. IludpoBsie umHCTpyMEHTHI B xumuH: cucrema Chem Draw;
Google Scholar; STN International.

CtpoeHnue aToma,
XUMHUYECCKas CBA3b U
CTPOEHUE MOJIEKYIL.

1. XuMuuecKkui 3JIEMEHT, OTHOCUTEIbHAs aTOMHas Macca.

2. OCHOBHBIE 3aKOHBI XUMUU: ABOTaJpO, IKBUBAJIECHTOB.

3. CocTaB aToMa, aTOMHBIX 5/Iep, KBAHTOBBIEC YKCIIA.

4. IlonsiTue xuMuueckou cBsa3u. Knaccuduxarus.

5.XapakTepuUCTUKH XUMHUYECKOW CBS3HM: JJIMHA, TIOJSPHOCTb,
ruOpuan3anms, IPOCTPAaHCTBEHHAs KOH(UTypaIusl.

DIIEMEHTHI 1. TepmoauHamMH4ecKHe CUCTEMBI, KJIaCCU(PUKAIMS.
XUMHUYECKOU 2. TepMOXUMUYECKHE PACUETHI.
TEPMOJIUHAMUKH. 3. HanpaBieHue npoTekaHuss XMMHUYECKUX PpEaKLUH: SHTAJIbINSA,
Xumuueckas sHTponus, sHeprus [ uboea.
KMHETHKA U 4. XuMunyeckasi KHHETHKA, 3aKOH JIEHCTBYIOIIMX Macc.
XUMUYECKOE 5. Ilonsatue o xumuueckom paBHoBecuu. KoHcranTa paBHOBecHs.
paBHOBECHE. 6. Cmemenue paBHoBecust, nuHiun Jle-Ilarense.
1. [Tonsatuss o pactBopax. CmnocoObl BBIPAKEHUS COCTaBa
pacTBOpPOB.
2. DNEeKTpONUTUYECKas AUCCOIMALMS: CTEIIEHb, KOHCTAHTA.
3. OOMeHHbIe peakuu: yCIOBHS MPOTEKAHHUSL.
HucnepcHsie .
HCTEMLL 4. Nonnoe npousBenenue soas: pH, pOH.
5. I'mpponn3s conei: KOHCTAaHTa, CTENEHb.
6. I'eTeporeHHoe paBHOBeCHUE, IPOU3BEACHUE PACTBOPHUMOCTH.
7. IlonsiTHE O KOMIUJIEKCHBIX COEIUHEHUSX: HOMEHKIIATypa,
U30Mepus, JUCCOLMALIUSL.
1. [Tousite 06 OBP: cTenenb OKHUCIEHUS, TPOLECCHl OKUCICHUS U
BOCCTaHOBJICHUS.
2. Knaccugukanus OBP.
DNEeKTPOXUMHUUECKUE
. Pemenne OBP meTomoMm snekTpoHHOTO OanaHca.
IIPOLIECCHI.

. peienre OBP nMOHHO-3JIEKTPOHHBIM METOOM.
. DIEKTPOIU3 paCTBOPOB U PACIIABOB.
. 3akonsl Dapanes.

XUMHUA DIIEMEHTOB.

[TonATHE O S-3IEMEHTAX: CTPOECHUE, XUMHYECKHE CBOIMCTBA.
IToHsTHE O p-2II€MEHTaX: CTPOCHUE, XMMUYECKUE CBOUCTBA.
[Tousitre o d-3;meMeHTax: CTPOEHHE, XUMHUYCCKHE CBOMCTBA.
buorenHnoe 3HaueHue S-3J1€MEHTOB.
bruorenHoe 3HaueHuE P-3JI€MEHTOB.
buorenHoe 3HaueHue d-371eMEHTOB.

DOTAWN OO0 AW

7.3 Bonmpocsl 1J151 3K3aMeHa
BOHpOCBI AJIL TPOBCACHUA HpOMe)KyTO‘-IHOI\/'I arreCrallu TIMpCACTaBJICHBI B BHUIC

CJIETYIOIIETO MePEeyHs:

ok wdE

J.1.Menneneena.

OCHOBHBIE KJ1aCCHI HEOPTaHNYECKUX COCIUHEHUM.

HomeHkitaTypa HEOPraHM4EeCKUX COCUHEHUN.

OCHOBHBIE KBaHTOBBIE YKCIIa, UX (PU3UUECKUI CMBICII.

Buapl XuMUYECKOM CBSA3U, €€ OCHOBHBIE XapaKTEPUCTUKH.

DJNEKTPOHHBIE U 2JIEKTPOHHO-Tpaduueckrue GopMyJibl aTOMOB, HOHOB.

. XapakTepuCTUKa XWMHYECKOTo 3JIeMEHTa Mo mnojoxkeHuio [lepuoandeckoit tadiuie

7. OmnpeneneHue KOBAJICHTHOCTH, CTEIICHH OKUCIICHUS aTOMOB B COSIMHEHHSIX.
8. IlomapHOCTH, MONIAPU3YEMOCTh MOJICKYIL.
9. TepMOXUMHUYECKUE pacyeThl: SHTANIBIINS, SHTPONHUS, SHeprus [ uboca.




10. Pacuer HanpaBieHHs NIPOTEKAHUS XUMUYECKUX PEAKIIHi.
11. Pacdet camONpOM3BOJIBLHOTO MTPOTEKAHUS PEAKIIUH.
12. PacyeT KOHCTaHTBI PAaBHOBECHS.
13. Pacyet paBHOBECHBIX KOHIICHTpAIUH.
14. Pacuer maccoBO# J0JIM BEILIECTBA B pacTBOPE.
15. Pacdet MOsIpHOM KOHIIEHTPAIIMH, MOJISIPHOM KOHIICHTPAIIMHA SKBUBAJICHTA.
16. Pacuer creneHu, KOHCTAHTHI TUCCOLUAIINH.
17. OmnpeneneHue peakuu cpebl Coeil 3MEKTPOIUTOB MOCIIE THIPOIN3A.
18. Pacuer npousBeneHHs paCTBOPUMOCTH, MOJIIPHON paCTBOPUMOCTH.
19. Pacuer pH u pOH.
20. YpaBHEHHE TUCCONMAINN KOMIUIEKCHBIX COSTMHEHUN.
21. Pacuer KOHCTaHTBI HECTOMKOCTH KOMIUIEKCHBIX COEIUHEHUN.
22. Pemenue OBP MeTomoM 31eKTpoHHOTO OanaHca.
23. Pemenue OBP meTonom momypeakium.
24. PacueT MOJSPHOUN MacChl KBUBAJICHTA OKUCIUTENSI U BOCCTAHOBUTEIIS.
25. KonudecTBeHHbIE pacUeThl 3JEKTPOXUMHUECKHUX MPOIIECCOB.
26. XUMHUYECKUE PEaKIMH S-3JIEMEHTOB.
27. XuMHUYECKHE peaKIuu P-3JICMEHTOB.
28. Xumunueckue peakiuu d-3IeMEHTOB.
29. [ludpoBsie MHCTPYMEHTH B OOYYEHHMH: CYIIHOCTbH, 00JacTh mpuMmeHeHus (Zoom, Miro,
Kahoot, Mentimeter).
30.  TlonsTue o xemonH(pOpPMaTHKE.
31. OOmas xapakTepucTUKa HU(PPOBBIX MHCTPYMEHTOB B Xumuu: cucreMa Chem Draw;
Google Scholar; STN International.

8. YueOHO-MeTOAMYECKOe U HHPOPMALMOHHOE o0ecnevyeHre TUCIUIINHBI
(MoayJin)

8.1 OcHoBHas uTEpaTypa:

1. T'apmmn, Anaronuii [lerpoBuu.  OOmass u HeopraHudeckas XUMHS B CXeMax,
pHUCYHKaX, TaOJIUIIaX, XUMHUYECKUX PEAKIUIX [ DIEKTPOHHBIN pecypc] : yueOHoe mocoodue / A. I1.
lapmun. - 2-e u3a., ucnp. u Jom. - DnekTpoH.naH. - Mocksa : UHOPA-M, 2021. - 304 c. -
(Beicmiee obOpa3oBaHue: bakanaspwuar). - Buemass CCBIIKA:
http://znanium.com/catalog/document?id=361783

2. IBanoB, Butanuii ['eoprueBud. OCHOBBI XUMHH [ DIEKTPOHHBIN pecypc] : yueOHHK /
B. T'. UBanosg, O. H. I'ea. - Dnektpon.gan. - M. : KYPC : UHOPA-M, 2019. - 560 c. -
Buemnss cepuika: http://znanium.com/go.php?id=1022478

3. Hudopmanmonneie TexHoJoruu. bazomeiii  kypce: y4ueOnumk/  A.B.KocTiok,
C.A.bo6onen, A.B.®neronto, A.K.UepHbix.-2-¢ u3g.,crep.-Cankr-IlerepOypr: Jlans, 2019.-
604 c.- ISBN 9978-5-8114-4065-8.-Tekct: snexkTpoHHBIN// JlaHb: DIEKTPOHHO-OMOINOTECUHKAS
cucrema.- URL: https:// e.lanbook.com/book/ 114686

4. MaptbeiHoBa, TatessHa BuktopoBHa. Heoprannueckass xumus [DIeKTpOHHBIN pecypc] :
yuebnuk / T. B. MapteinoBa, . Y. Cynonunkas, 1O. C. Areesa. - DnexTpon.nas. - M. : Uadpa-
M, 2018. - 336 c. - (Beicmiee oOpa3oBanue - bakamaBpuar). -  BHemHss cchuiKa:
http://znanium.com/go.php?id=940420

5. Heoprannueckast xumust [ DJIEKTPOHHBIN pecypc| : 3aJa4HHK IJIs CTY[., 00yd. MO Harp.
noarot. 19.03.03  «IIpoaykThl TNUTaHUS KUBOTHOTO  IPOUCXOXKICHUS, 15.03.02
«TexHonornyeckue MamuHbl W oOopymoBanue», 35.03.04 - Arponomms, 35.03.05 -
CamoBoncTBo / MuH-Bo cen. xo3-Ba P®, Bonoroackas ['MXA, Kad. TexHomoruu Moioka u
MOJIOYHBIX TPoayKToB ; [cocT. E. B. XaiinykoBa]. - OnektpoH. naH. - Bosoraa ; MonouHoe :
BI'MXA, 2018. - 36 c. - Cucrem. TtpeboBanusi: Adobe Reader BuemHsst 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 HuxonmaeBumu. CTpoeHHE M CBOHCTBa MPOCTBHIX BEIIECTB.
bnaropoansie rasel [OnexkTpoHHBI pecypc| : yuebHoe mocooume / JI. H. Ilyrunues, H. M.
[lytunnes. - Dnekrpon.gaH. - M. : Hudpa-M, 2017. - 261 c. - (Beicuiee oOpa3oBanue -
bakanaBpwuar). - BuemHss cebuika: http://znanium.com/go.php?1d=850920

7. XanngykoBa, Enena BsauecnaBoBHa. Heopranmueckass xumusi [DneKTpoHHBIA pecypc] :
METOJA. yKa3. s CcTyA., oOyd. mo Hamp. moarot. 19.03.03 «IIpoaykTsl mUTaHUS >KUBOTHOTO
MPOUCXOXKACHUSY, TPOGMIh: «TEeXHONTOTHS MOJOKAa M MOJOYHBIX MPOIAYKTOB», YPOBEHb —
OakamaBpuar u 15.03.02 «TexHomornueckwe MalmMHBI W 000pyIOBaHUE», NPODUIH
«TexHomornyeckue MaluHbl ¥ 000pyAOBaHHE», YpoBeHb — OakanaBpuat / E. B. Xaiinykosa ;
Mun-Bo cen. xo3-Ba P®, Bonoroackas 'MXA, Kad. xuMm. u ¢uszuku. - DIEKTpPOH. JaH. -
Bosorna ; Monounoe : BITMXA, 2016. - 81 c. - Cuctem. TpeboBanus: Adobe Reader

Buemnsis ceputka: https://molochnoe.ru/ebs/notes/1089/download

8. XaiinykoBa, Enena BsuecnaBoBHa. Heopranmdeckass xumusi [DIEKTPOHHBIN pecypc] :
METOAWY. yKa3. IJs CTyd., o0yd. mo Hamp. moaro. 35.03.04 «ArpoHOMHUs», NTPOPUIIE:
«ArpoHOMUS», ypoBeHb — OakanaBpuar u 35.03.05 «CanoBoacTBoy, nmpoduib «JlekopaTuBHOE
CaJI0BOJICTBO W JaHAIMA(THBIA TU3aitH», ypoBeHb — OakanaBpuar / E. B. XaliaykoBa ; MuH-BO
cen. xo3-Ba P®, Bonoroackas 'MXA, Kad. xum. u ¢usuku. - DiekTpoH. aaH. - Bomoraa ;
Mosounoe : BITMXA, 2016. - 89 c. - Cucrem. TpeboBanus: Adobe Reader

Buemnss cepuika: https://molochnoe.ru/ebs/notes/641/download

8.2 JlonoiHuTE/IBHAS JIMTEPATYypa:

1. UganoB, B. I''Heopranmueckas xumms. KpaTkuii kypc [DaeKTpoHHBIH pecypc] :
yuebHnoe nocobue / B. I'. Banos, O. H. I'eBa. - Dnextpon. gan. - M. : KYPC : UH®PA-M,
2014. - 256 c. - Buemnss cebuika: http://znanium.com/go.php?id=458932

2. Banos, Buranmii ['eoprueBunu.OcHOBBI XUMUU [DNEKTPOHHBIN pecypc] : yueOHuK / B.
I'. UBanog, O. H. I'eBa. - DnekTpoH. aaH. - M. : KYPC : UHOPA-M, 2014. - 560 c. - Buemmusas
ccpiika: http://znanium.com/go.php?id=421658

3. I'muaka, Hukonaii Jleonuaosu4. 3agaun u yrnpaxHEHUs MO OOIIEH XUMHUU : yuyeOHO-
MPAaKTUY. MocoOue Juisi OaKalaBpoB : JUIS CTY[. MO €CTECTBEHHO-HAYYHBIM HAMPaBJ. U CIEIl. :
[coBpemennsiit kypc] / H. JI. I'nmunka ; mox pen. B. A. Ilonkosa, A. B. ba0Gkosa. - 14-¢ uza. - M.
: FOpaiit, 2014. - 236, [1] c. - (bakanasp) (YMO BO pekomenayer)

4. bmank, T. Jl.Heopranuueckas Xumusa. OIKOJOTMYECKOE 3HAYCHHE XUMHUYECKUX
AIIEMEHTOB [DNEKTpOHHBIN pecype]| : yaebHoe mocodue / T. JI. bnank, H. b. PeixoBa ; M-Bo
cenbckoro xo3-Ba Poc. @epepanuu, Bomoronckas 'MXA. - DnektpoH. naH. - Bosoraa ;
Monounoe : BIMXA, 2015. - 135 c. - Cucrem. TpeboBanus: Adobe Reader Buemnsist ccpuika:
https://molochnoe.ru/ebs/notes/763/download

5. Xumus. Xumusi Heopranudeckas. XUMHsl aHaTUTUYeCKass [DJIEKTPOHHBIN pecypc] :
METOJI. YKa3. Ul caMOCT. paOOThl M 3a/laH. K BBIMIOJIH. KOHTPOJIbH. padarhl s CTYA. 3a0YH.
oTnen. WHXK. ¢ak-Ta, Gak-B arpOHOMHUHU M JIEC.X03., BET.MEI. U OMOTEXHON. U TEXHOJOTHHY.
dakynsT. / M-Bo cenbckoro xo3-Ba Poc. ®@eneparuu, Bomoroackas 'MXA ; [coct.: U. C.
[Tonsuckas, A. JI. HoBokimanoBa]. - OnekTpoH. aad. - Bonoraa ; Monounoe : BIMXA, 2015. -
97 C. - Cucrewm. TpeOOBaHUS: Adobe Reader Buemnsist CCBUIKA!
https://molochnoe.ru/ebs/notes/720/download

8.3. IlepeueHb HMH(POPMALMOHHBIX TEXHOJIOTUH, HCHOJAb3yeMbIX B OO0Y4YeHHH,
BKJIIOYASl TepeYeHb MPOrpaMMHOr0 oodecrneyeHUsi M HHGPOPMAUMOHHBIX CHPABOYHBIX
cucTem:

B kadecTBe mporpamMmMHOTO 00€CIeUeHUs HCIOIL3YIOTCS MPOrpaMMBbl: OINEparliOHHBIC
cucrembl Microsoft Windows 10, Microsoft Windows Professional 8 Pro, Microsoft Windows
Professional/ Starter, Microsoft Windows XP, oducusie makers: Microsoft Office Professional
Plus 2003/2007/2010, Microsoft Office Standart 2013, AutuBupyc Kaspersky Endpoint Security
1A Ou3Heca.
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DnexkTpoHHass wWHQOpMAIMOHHO-00pa3oBarenbHas cpena DPIBOY BO Bomorojackas
I'MXA.

NudopMannoHHble CIPABOYHbIE CHCTEMBI

— EpmHoe oKkHO gocTyma K 00pa3oBaTeNbHBIM _pecypcaM — pPEXUM JOCTyma:
http://window.edu.ru/

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

— Nutepdakc - LleHTp packphITUS KOpHOpaTHBHON WH(OpMaIuu (cepBep pacKpHITUS
uH(popMaIumn) — pexuM jgocryna: https://www.e-disclosure.ru/

—  Hadopmammonno-npaBoBori  mopran [TAPAHT.RU -  pexum  mgoctyma:
http://www.garant.ru/

— ABTOMaTH3MpOBaHHAs cripaBovHas cucteMa «Cebxo3TexHukay (Web-sepcust) - pesxxum
noctym: http://gtnexam.ru/

IIpodeccnonanbubie 6a3bl JAHHBIX

— Hayunas osnektponnas Oubmmoreka €eLIBRARY.RU - pexum pgocryna:
http://elibrary.ru

— Haykomerpuueckas 6a3za maHHbIX SCOPUS: 0a3a maHHBIX pedepaToB U MUTHPOBAHMS —
pexxum poctyma: https://www.scopus.com/customer/profile/display.uri

— Odummaneapiii calt denepanbHOM CIY)OBI TOCYIAPCTBEHHON CTAaTHUCTUKH — PEKHUM
nocryna: https://rosstat.gov.ru/ (OTKpbITHII 1OCTYIT)

— Poccuiickas Axkagemuss Hayk, OTKpBITBIM JOCTYNl K HAy4YHBIM JKypHajgaM — PEXKUM
nocryna: http://www.ras.ru (OTKpBITBIN AOCTYI)

— OdurmaneHeii cailT MuHHCTEpPCTBA CENbCKOTO X03s1icTBa Poccuiickoit denepanuu —
pexxum poctymna: http://mex.ru/ (OTKpBITBIN TOCTYI)

JIEKTPOHHBbIE OMOJIMOTEYHbIE CUCTEMBbI:

O DnexkTpoHHBIM OubOmMoTeuHwlii karagor Web HWPBUC - pexum pocryna:
https://molochnoe.ru/cgi-
bin/irbis64r_14/cqiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC

0 DOBC JIAHb - pexxum gocryna: https://e.lanbook.com/

0 DOBC Znanium.com — pexuM goctyma: https://new.znanium.com/

0 DBC FOPAUT - pexum poctyna: https:/urait.ru/

0 OBC POLPRED.COM: http://www.polpred.com/

O DnexTpoHHas oubmoreka HM3]1aTEIbCKOIO LIEHTpa «AKageMUsI».
https://www.academia-moscow.ru/elibrary/ (xomnekuus CI1O)

0 DOBC ®I'bOY BO Bomnoroackas IMXA — pexum nocryma: https://molochnoe.ru/ebs/

9 MaTepuajabHO-TeXHUYECKOE o0ecnieyeHue U CHUILTHHBI

CranmapTHo 000pYyJOBAaHHBIE JIEKIIMOHHBIE ayAMTOPUH IS NMPOBEACHHUS HHTEPAKTUBHBIX
JIEKIMA: BHJICOMPOCKTOp, SKpaH HacTeHHbIH. Dona HJl kadeappl TEXHOIOTMHM MOJOKA H
MOJIOYHBIX ITPOYKTOB.

Jns  wusydenus aucuummuinHel «Heopranumdeckas XuMus» uMeeTcss Jlaboparopus,
OCHaIlleHHasi He0OOXOJMMbIM 000pyIOBaHUEM, TPUOOPAMU U PEAKTUBAMHU.

PeakTussl ITpuGopsl
CepHasi KUCIIOoTa OBITOBOM XOJIOIUIBHUK
a30THas KUCJIOTa ANEKTPOILIUTKA

IITATUB METAJUINYECKUHI
TEPMOMETP PTYTHBIN
BOJsiHAasA OaHs METAJUTNUECKAS

OapuToBas BoJia
cynbdar menu
€K1 HATP

arwDE
arwDE
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6. WHIUKATOPHI: eHondTanenH, 6. mecuanas O6aHs
JAaKMYC, YHUBEpCaJIbHas 7. dapdopoBas cTynka, MeCTHUK
WHJIWKaTOpHas Oymara ¢ TyOycom 8. mpoOupka Ha 10-15¢cm°

7. Hox 9. majouka CTeKJITHHAs

8. XJIOPU HATPUS 10. BopoHKa CcTEeKIISTHHAS

9. COJISIHasl KUCJIOTa 11. 6ymara ¢puibTpoBaNbHas

10. arerar CBHHIIA 12. «kumenkm»

11. cynbdar Kanus 13. maneTka

12. XJIOPHU KaJTbITUS 14. mpubop 1y1s AIEKTPOIN3a

13. HUTpAT aMMOHUS 15. kpucrannuzarop

14. aMMHaK 16. MepHBIN TUITUHID

15. XJIOpUJT AJTFOMUHHUS 17. nunerka

16. HUTpAaT cepedpa

OBECIHEYEHME OBPA30OBAHUSA JJIA JIML C OB3

Jlnst obecrieueHnss 0O0pa30BaHMS MHBAIMAOB U JIAI] C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMU
3JI0POBbsI peaIn3alusl AUCLHUILUINHBI MOYKET OCYIIECTBIATHCS B aJalTUPOBAHHOM BHJE, UCXOI
U3 HMHIUBHUIYAJbHBIX TICHXO(QHU3MUECKHX OCOOEHHOCTEH M TO JMYHOMY 3asBICHHIO
00y4aromerocs, B 4aCTU CO3JIaHMsI CIICIIHATIbHBIX YCIOBUH.

B cnenuanbHbIE YCIIOBHS MOTYT BXOAWTB: IPEIOCTABICHUE OTICIBHON ayIUTOPHH,
HEOOXO/MMBIX TEXHUYECKUX CPEJCTB, MPUCYTCTBUE ACCUCTEHTA, OKA3bIBAIOIIET0 HEOOXOIUMYIO
TEXHHYECKYIO TTOMOIIb, BEIOOP (OPMBI NMPEJOCTABICHNS MHCTPYKINHU TI0 TOPSAAKY IMPOBEICHUS
TEKYIIET0 KOHTPOJS M TPOMEKYTOUYHOW AaTTeCTallid, HWCIOJIb30BAHUE  CIEIHATBHBIX
TEXHHYECKHUX CPEJCTB, MPEJOCTABICHUE MIEPEPhIBA ISl TPUEMa MUY, JIEKapCTB U JP.

JUist A1l ¢ OrpaHUMYEHHBIMH BO3MOXHOCTSIMH 3/10POBBSI MIPEIYCMOTPEHA OpraHHU3alus
KOHCYJBTAIMH C HCIOIb30BaHUEM JIEKTPOHHOM MOYTHI.

Y4eOHO-MeTOIMYeCKUe MaTepHalibl JUIsl CaMOCTOSITEIbHONW pPabOThl OOYYaroUIMXCs U3
YHCIIa MHBAJIHM/OB U JIMII C OTPAHUYEHHBIMH BO3MOXKHOCTSIMHU 3710poBbst (OB3) mpenocrasistorces
B opMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM HX 37I0POBbS M BOCHPUATHS UH(DOPMAITIH:

JU7st UL ¢ HapyIICHUSIMH 3PEHUS:

— B [1€4aTHON (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe PIIEKTPOHHOTO TOKYMEHTA.

JUnist U1 ¢ HapyIIEHUsIMH CITyXa:

— B IIeYaTHOU ¢opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JUst UL ¢ HapyIISHUSIMH OTIOPHO-/IBUTATEIIBLHOTO anlapara:

— B I1e4aTHoi (opme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIaHHBIN TIepeyeHb MOXET OBbIThb KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTa
oOydJaronuxcs.
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10. KapTa koMneTeHIMA TUCUUIIIMHBI

Heoprannyeckasi xumusi (HanpasJienue noaroroBku 35.03.05 CagoBoacTso)

Llenp AUCITUIIIUHEL

— chopMHpOBaTh y CTYJICHTOB 3HAHHS 00 OCOOCHHOCTSX COCTaBa, CTPOEHUS, (PU3MUYECKUX W XUMHUYECKHX CBONCTB
OCHOBHBIX KJIACCOB HEOPTaHWYECKUX COCAMHCHWIA, pACHpPOCTpAHEHUS UX B TPUPOJE; BO3MOXKHOCTIX HX
WCTIOJIB30BaHUs B CaJIOBOJICTBE M COBEPIICHCTBOBAHUS TEXHOJIOTUY BBIPANIMBAHUS IPOIYKIIMH CaJI0OBOJICTBA.

3amauy JUCLUILIHHEI

® U3yYCHHE OCHOBHBIX KJIACCOB HEOPTAHMUYECKUX COCIUHECHHUIA,

®  YCTaHOBJICHHE B3aUMOCBSI3U MEXIY COCTABOM, CTPYKTYPOU ¥ BO3MOKHBIMH MPEBPAIICHUSIMHA HEOPTAaHUIECKIX
COCIUHCHMI,

®  U3y4YCHHUE UCTOJIH30BaHUS HEOPTAHUYECKUX COCMHEHUN B CaIOBOJICTBE;

dbopMUpOBaHHE MPAKTHYECKON OPUEHTAIIMHM HAa CYIIECTBOBAHUE CBS3M MEXIY CBOMCTBAMH HEOPTaHMYECKHX

COETMHEHUH, KAaueCTBOM MPOAYKIIUHU CAIOBOJICTBA U 3[JOPOBHEM UEITOBEKA;

e aHaMM3 W OOCYXIEHHE pPe3yIbTaTOB JKCIEPUMEHTOB, 0OpabOTKa HMX C TIOMOIIBIO COBPEMEHHOMN
BBIYHCIUTENbHON TeXHUKU ([I9BM).

B mporiecce ocBoeHUs JaHHON NUCHUTUIMHBI CTYACHT (POPMHUPYET U AEMOHCTPUPYET CICTYIOIINE

O6menpodeccnoHaaIbHbIE KOMIETEHITUN

Komnereniuu IlepeueHb KOMIIOHEHTOB TexHonoruu ®dopma CryneHu ypoBHEH OCBOCHHUS
WNunekc | @opmynupoBka (rmaHupyeMbie pe3yabTaThl 00ydeHus) | GOpMUPOBAHUS OIICHOYHOT'O KOMITETEHIIUHT
CpeacTBa

OIIK-1 | Cnocoben pemiath | MA-1,4-1: 3HaeT: OCHOBHBIE 3aKOHBI | Jlexuun TectupoBanue IHoporossIiii
THIIOBBIE 3a]a44 | XUMUH, JeXKalue B OCHOBE (YynoBJ1eTBOPUTEIBbHBIN)
npogeccuoHaNbHOMI arpoHOMUMY, 51 cBoiicTBa | JJabopaTopHbie KonTponbHast | 3HaeT OCHOBHbBIE 3aKOHBI XUMHH,
JesiITeJIbHOCTH HA | HEOPTaHUYECKUX COEIMHEHUH, | 3aHATHUS pabora JeKalMe B OCHOBE Ca/lOBOJICTBA,
OCHOBe 3HAHMH | UCTIOJIb3yEeMbIX B TEXHOJIOTHH U  CBOWCTBA  HEOPraHUYECKUX
OCHOBHBIX  3aKOHOB | IIPOM3BOJCTBA npoayKToB | CaMOCTOSITENbHAS | Y CTHBIM OTBET | COCIMHEHMM, HCIIOIb3YEMBIX B
MaTeMaTH4YeCKMX M | pACTEHHEBOJICTBA; BO3MOXXHOCTH | paboTa MIPOU3BOJICTBE MPOIYKLIUH
€CTEeCTBEHHBIX HAYK C | UHTEPHET-PECYPCOB M IPOTrPAMMHBIX Ca/IoBOJICTBA,; BO3MOKHOCTH
NpUMEeHEeHHeM MPOJIYKTOB npu pemienuu | UHTepakTUBHBIE HMHTEPHET-PECYPCOB u
HHGOPMAIHOHHO- npodeccuoHanbHbIX  3a1a4  (Zoom, | 3aHATHUS MPOrpaMMHBIX TPOAYKTOB IpHU
KOMMYHHMKAIIMOHHBIX | ratgopma OTKpbITOe 00pa3oBaHue, perieHnun po(hecCHOHATBHBIX
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TEeXHOJIOTUH.

TEXHOJIOTHHI HCKYCCTBEHHOT'O
HUHTCIIJICKTA — O6HaquIe peuicHu,
BUPTYaJbHast u JIOTIOTHEHHAS
peaIbHOCTB).

N-2 o1 VwMmeer: HUCII0b30BaTh
3aKOHBI XUMHU M XHMUYECKHE
CBOICTBA HEOPraHUYECKUX
COCIMHCHUN M1 PETyJIHpPOBaHUS,
yIpaBICHUS W COBEPIICHCTBOBAHUS
TEXHOJIOTUYECKHX MPOIIECCOB U IPYTHX
npodeccHoHATBHBIX 3aJa4;
CHeIHaIM3UPOBaHHBIC
nH(popManmoHHbIe 0a3bl JAHHBIX IS
MOMCKA HEOPTaHWYECKHX COCIMHCHHM,
W3Y4YEHUsI WX CBOMCTB, NMPUMEHCHHUsS B
cagoBojictBe  (Zoom,  tuiatdopma
OTtkpbiTOe 00pa3oBaHWEe, TEXHOJOTUH
HCKYCCTBEHHOT'O HMHTEILJICKTa -
oOJauHble pelIeHHs, BUpPTyalbHas U
JIOTIOJTHEHHAS PEAJIBHOCTD ).

UA-3onc-1: Briaaeer: 3HaHMSIMH O

3ama4 (Zoom, miatdopma
OTkpsITOE oOpazoBaHue,
TEXHOJIOTUU HCKYCCTBEHHOT'O
HUHTCIIJICKTA — O6Ha‘IHBI€ peuicHus,
BUpPTyajbHasT U  JOIOJIHEHHAs
peanbHOCTB).

IIpoaBuHYTHIM
(xopomo)

YMeer UCHONIB30BaTh  3aKOHBI
XUMHH W XUMHYECKHE CBOMCTBa
HEOPraHUYECKUX COCAMHEHUU AJist
pETyIUpOBaHMsI, yIpaBICHUS U
COBEpIICHCTBOBAHUS
TEXHOJIOTUYECKMX TPOIECCOB U
TPYTUX poeCCHOHATTBHBIX
3ajay; CTIEINAIM3UPOBAHHBIE
nHpopMannoHHbIe 0a3bl JTaHHBIX
JUIS  TIOMCKAa  HEOPraHMYeCKHX
COCITMHCHH, WU3yYCHUS ux
CBONCTB, [IPUMEHEHHUS B
cagoBojicTBe (Zoom, mmatdopma
OTkpbITOE oOpazoBaHue,
TEXHOJIOTUU HCKYCCTBEHHOT'O
WHTEJUIEKTa — O0JIaYyHbIe PEIICHUS,
BUpTyajbHasT U  JOIOJIHEHHAs
peanbHOCTB).

Bruicoknii
(oTAM4YHO)
Baaneer 3HAHUSIMH 0
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MHOT000pa3uu HEOPTraHUYECKUX
COCAMHEHUH, MOoa00pa XMMHUYECKHUX
BEIICCTB  JUISI  WCIOJB30BaHUA B
arpoOHOMMHU, MpaBUIaAMU paboOTHl €
XUMHYECKIMH BEIIECTBAMHU u
o0opynoBaHueM XUMHUYECKON
1abopaTopHuu, METOAMKAMHU UCTIBITAHUN
10  OMNpPEICIICHUI0  HEOPraHUYCCKUX
COCMHEHUH B COCTaBE CHIPbI U
POJYKTOB pacTEeHUCBOICTBA c
IpUMEHEHHEM UH(POPMAIIMOHHO-
KOMMYHHUKAIlTHOHHBIX TEXHOJIOTHUH,
HaBBIKAMU HCIIOJIH30BAHUSI WHTECPHET-
pecypcoB, OQUIIMAIBHBIX CANUTOB IS
coopa m oOmena wuHboOpmanuen npu
petieHrr MPO(ECCHOHANBHBIX 3a/1a4 C
npuMeHeHneM cuctem Google, You
Tube, Power Point, Zoom, Miro,
Mentimeter..

MHOT0O0pa3suu  HEOpraHMYEeCKHX

COCJIMHEHHH, noxbopa
XUMHAYECKHX BEIICCTB TSt
UCTIOJB30BaHUSI B  CallOBOJCTBE,
MpaBUIaMu paboThl c
XUMUYECKUMH  BEIIECTBAMHU U
o0opyIoBaHUEM XUMUYECKON
nabopaTopuH, METOJIMKAMHU

WCIBITAHUH 1O  OMNpPEAEIICHUIO
HEOPraHWYECKUX COCIMHEHUN B
COCTaBE MPOAYKLUHU CaJOBOJICTBA;
METOJIaMH1 MaTeMaTUYECKOTO
aHanM3a U MOJEIMPOBaHMUS,
MPOBEICHUSI  TEOPETUYECKUX U

AKCIIEPUMEHTATBHBIX
HCCHGHOBaHHﬁ, 3HAYUMBIX B
Oymymei npodeCCuOHATBHON
ACATCIIbHOCTH, HaBbIKaMU
WCTIOJIh30BAHUS UHTEPHET-
pecypcoB, O(UIIMAIBLHBIX CANTOB
TUTS cbopa u oOmeHa

uHbopMalnMeli  TpuU  pEUICHUU
npoeCCHOHAIBHBIX ~ 3alad  C
npuMeHeHneM cucteM  Google,
You Tube, Power Point, Zoom,
Miro, Mentimeter.
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