MMHUCTEPCTBO CEJIBCKOI'O XO3SIUCTBA POCCUMCKOUN ®EJEPALIN
(dbenepaibHOE TOCYAAPCTBEHHOE OI0KETHOE 00pPa30BaTEIBLHOE YUPEIKICHUE BBICIIIETO
oOpa3zoBanus «BoJOrocKas rocy1apcTBeHHAs MOJIOYHOXO3SIICTBECHHAST aKaIEMUST
umenu H.B. Bepemarunay

PaKyJIbTEeT TEXHOJOTMYECKHUI

Ka(bez[pa TEXHOJIOTHHU MOJIOKA U MOJIOYHBIX ITPOAYKTOB

PABOYAS ITIPOTPAMMA YYEBHOM JUCIHATLJIMHBI

HEOPT'AHUYECKASA XUMUA

HanpasJienune noarorosku 35.03.05 CagoBoacTBo
IIpoduab noaroroBku /[ekopaTuBHOE CaJ0BOJICTBO, TA30HOBEICHHE U (PIIOPHCTHKA

Kpaiunpukanus BbINycKHUKA 6akagaBp

Bosorma — Monoynoe
2025



JINCT COT'JIACOBAHMIA

[Iporpamma coctaBieHa B coorBeTcTBUU ¢ TpeboBanusimu GI'OC BO no HampaieHuto
noarotoBku 35.03.05 CamoBojactBo, npoduiasb JlekopaTuBHOE CaTOBOJCTBO, Fa30HOBEJACHUE U
dbaopucTuka.

Pa3zpaboTuuk, k.T.H., 1onieHT Xaiaykosa E.B.

[Iporpamma omoOpeHa Ha 3acenaHud Kadeapbl TEXHOJIOTHHM MOJIOKA U MOJOYHBIX
npoaykToB oT 20.02.25, npotokoin Ne 6.

.o 3aBen. xadeapoid, K.T.H., joueHT MaTteeeBa H.O.

Pabouast mporpamMma IUCHMIUIMHBI COTJIaCOBAaHA HA 3aCEJaHUU METOAWYECKOH KOMHCCHH
TexHojoruaeckoro ¢gaxkymnsrera ot 20.02.25, mporokon Ne 6.

[Ipencenarenp MeTOAUYECKON KOMUCCHUH, K.T.H., Ao1ieHT Heponosa E.1O.



1 Ieau u 3a1a49u AMCHUILIMHBI
Hens u3yveHuss AuCHUIUIMHBI (OPMHUPOBAHHWE y CTYACHTA 3HAHUH 00 OCOOEHHOCTSX
COCTaBa, CTPOCHUS, PU3NICCKUX U XUMHUYECKHX CBOWCTB OCHOBHBIX KJIACCOB HEOPTraHMYECKHX
COCJIMHCHUH; pACIpPOCTPaHEHUS WX B TPUPOJC; BO3MOXKHOCTSIX HUX HCIOJb30BAHUS B
Ca/IOBOJICTBE U COBEPIICHCTBOBAHUS TEXHOJIOTHH BBIPANMBAHUS IPOAYKIIMH CaJ0OBOICTBA.
3agaum TUCHMNJIMHBI:
® H3y4YeHHE OCHOBHBIX KJIACCOB HEOPTAHUYECKUX COCAMHCHU;

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

o M3yYEHHUE MCIIOIb30BaHNSI HEOPTAaHUIECKUX COSAMHEHH B CaJlOBOJICTBE;

o (hopMHpoBaHHE TIPAKTUYECKOW OPHUEHTAIINHM Ha CYIIECTBOBAHHE CBSI3HM MEXKIY CBOWHCTBAMH

HEOPraHWYECKUX COCIUHEHHM, KAUeCTBOM MPOIYKLIUHU CaJOBOJICTBA U 3J0POBbEM YEIIOBEKA;
e aHaiu3 U OOCYXIEHHE pe3ylbTaTOB SKCIEPUMEHTOB, 00pabOTKa HMX C IOMOUIBIO
COBpPEMEHHOM BeIuncauTeNbHOM Texuuku ([I19BM).

2 Mecto aucuumIuHbl B cTpyktype OOII

JuctunnuHa «Heopranuueckass XUMHUsS» OTHOCHTCS K JIHUCHUILIMHAM 0a30BOM YacTH
deaeparbHOTO TOCYIApCTBEHHOIO0 00pa30BaTEIBHOTO CTAHIAPTAa BBICIIETO OOpa30BaHUS II0
HanpasneHuto noAarotoBku 35.03.05 «CagoBoactBo». MHAEKC AMCHMILIUHBI MO Y4eOHOMY
wiany: b1.0.06.01.

OcBoenue yueOHOUM aucuuruinabl «Heopranuyeckas Xumus» 0azupyercs Ha 3HAHHSIX U
YMEHHSIX, TOJTYYCHHBIX CTYJISHTAMH IMPH HM3YYCHHH MPEANICCTBYIOMUX ECTCCTBEHHOHAYUHBIX
JTUCIUILIMH IIKOJIBHOTO Kypca: MaTeMaTuka, (pu3nka, XuMusi, ouonorusi, uHhopMaTHKa.

K duciay BXOAHBIX 3HAHHMIA, HABBIKOB W TOTOBHOCTEH CTYJCHTA, MPUCTYIAIOMIETO K
W3YYEHUIO TUCHUIUIMHBI « Heopranuueckas XUMHUsI, TOJKHBI OTHOCUTHCS:

— 3HaHMS OCHOBHBIX 3aKOHOB XMMHH U APYTUX €CTECTBEHHOHAYYHBIX TUCITUTLIVH;

— HaBBIKA B TIOJTOTOBKE, OpPTaHW3aIliH, BBITIOJHCHUH XHMHYECKOTO JIA00OPaTOPHOTO
HKCIIEPUMEHTA;

— TOTOBHOCTH HW3MEpATh, HAOMIOAATh, AHAIU3HPOBATH M COCTABIATH OMHCAHUS
MIPOBOIMMBIX HCCIICTIOBAHUH.

Hucuunnuna «Heopranwdeckass XuMus» sBIseTcss 0a30BOM AN MOCIEIYIOIIErO
W3YYCHUS JUCHUIDINH: «AHamutudeckas xumus» — b1.0.06.02, «Opranudeckas XuMHS» —
b51.0.06.03, «ITouBoBenenue c ocHoBamu reorpapuu mous» - 51.0.13, NoAroToBKM K UTOrOBOM
TOCY/IApCTBEHHOW aTTeCcTallii. 3HAHWs, YMEHUS W HaBBIKH, (OpMHUpyeMble NaHHOW ydeOHOU
TUCITUIIMHOM, SBJSIOTCS 0a30if g >PQPEKTUBHOTO MPOXOXKICHHUSI TPOU3BOJCTBEHHON
MIPAKTUKH, HAMUCAHUS KYPCOBOTO IMPOEKTA U BBHITYCKHOW KBATH(DUKAIIMOHHOW PaOOTHI.

3. [lnanupyembie pe3yJabTaThl 00y4eHUs MO JUCHUILINHE (MOTYJIIO0)
[Iporiecc w3ydyeHuss AWCUMIUIMHBI HampaBieH Ha (OPMUPOBAHHE  CIEAYIOLIUX
komneTeHnuil B cootBercTBUU ¢ ®I'OC BO 1o jaHHOMY HanpaBJIEHHUIO MOATOTOBKH:

Kox u HauMeHnoBanue Kon n HauMeHOBaHUEe HHAUKATOPA 10CTUKEHUSI
KOMIIEeTeHIINH KOMIIeTEeHIINH
OIIK-1. WNJI-1onx-1: 3HAET: OCHOBHBIC 3aKOHBI XUMHH, JISXKAIIAE B OCHOBE

CriocobeH pemiaTh THUIOBBIE | arPOHOMMM, M CBOMCTBA HEOPraHMYECKUX  COEIWHEHHIH,
3amaud  PO(EeCCHOHAIBHOMN | UCTIONB3YEMbIX B TEXHOJOTMHM  NPOM3BOJACTBA  MPOJYKTOB
pacTeHUEeBOJICTBA;  BO3MOXKHOCTH  HMHTEPHET-PECYpCOB U
MPOTPAaMMHBIX TPOJYKTOB TPU PEIIeHHH TMPO(hecCHOHATBHBIX
3agad (Zoom, miuardopma OTKpeITOe 00pa30BaHUE, TEXHOIOTUN
HUCKYCCTBEHHOTO  HMHTEUIEKTa —  OOJIAYHbIE  PEUICHHS,
CCTCCTBCHHBIX HayK C | BupTyanbHas U JIOMOJHEHHAS PEATbHOCTB).

JACATCIIBHOCTH HAa  OCHOBEC
3HAHUI OCHOBHBIX 3aKOHOB
MAaTEMAaTHYCCKUX n




MMPUMCHCHUCM

UH(POPMALMOHHO-
KOMMYHHKAITHOHHBIX

TEXHOJIOTUH.

NJ-2onx-1: YMEET: HCTOJIB30BaTh 3aKOHBI XUMHUU W XUMHYCCKHE
CBOMCTBa HEOPraHMYECKUX COCIUHEHUU ISl PEeryJIMpOBaHUs,
yOpaBJICHUS U COBEPIICHCTBOBAHMUSI  TEXHOJOTHMYECKUX
MPOLIECCOB M APYTUX MPOPECCHOHATBHBIX 3a7a4; UCIIOIb30BATh
CHielMaJIu3upOBaHHble WH(OpPMAIMOHHBIE 0a3bl JTaHHBIX IS
IOWCKAa HEOPraHWYECKUX COEAUHEHHM, U3YYEHUsS UX CBOMCTB,
MpUMEHEHUsT B canoBojacTBe (Zoom, tuiargopma OTKpBITOE
oOpa3oBaHHMe, TEXHOJIIOTUM HMCKYCCTBEHHOTO WHTEIUICKTA —
oOJlayHbIC PEIICHMS, BUPTYaIbHas U JOTOJHEHHAS PEATBHOCTD)

NI-3onk-1: Bianeer: 3HAHUSIMU 0 MHOT'000pa3uu
HEOPTaHWYECKUX COCIMHEHUH, MOoJA00pa XUMHUYECKHX BEIICCTB
JUIS HCIIOJIb30BaHMSI B CaJIOBOJICTBE, IIPaBHWIIAMH pPabOThI ¢
XUMHYECKMMH BEIIECTBAMU M OOOpPYJIOBAaHHWEM XUMHUYECKOU
71a00paTopuK, METOJUKAMH HCIBITAHUHA 110  OIPEICICHHIO
HEOPTaHWYECKUX COCAMHCHHN B COCTAaBE CBHIPbS W TPOAYKTOB
pPacTCHHMEBOJCTBA C  HCIIOJB30BAaHMEM  HHGOPMAIMOHHO-
KOMMYHHKAITMOHHBIX TEXHOJIOTHI; HAaBBIKAMH HCITOJIb30BAHUS
WHTEPHET-PECYpPCOB, OPHUIMATBHBIX CAaTOB /I cOOpa 1 oOMeHa
nHpopManuerd TpH pelieHud Npo(EeCCHOHATBHBIX 3a1a4 ¢
npumenerreM cuctem Google, You Tube, Power Point, Zoom,
Miro, Mentimeter.

4. CTpyKTypa M coepsKaHNe U CHUILTHHBI
OOmmmii 00beM TUCHMIIIMHBI 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
[IpakTHyeckue 3aHITUA
JlaGopatopHble paboThI 34 34 8
CamocrosiTe/ibHas padoTa (Bcero) 12 12 47
HOJIFOTOBKA K 9K3aMEHY
KOHTPOJIb 9 9 9
Bua npoMexyTo4HOM aTTecTannu 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. Beedenue. Xumusa Kaxk Hayka o eeujecmee.
HOMEHKJIaTypa HEOPTaHWYECKUX COEAUHEHUM.

UHCTPYMEHTHl B OOYYEHUHU: CYIIHOCTb,

OCHOBHBIE 3aKOHBI
obmacte mnpumeHenust (Zoom, Miro,

XUMHUH.

Knaccudukamus u

Hudpossie
Kahoot,

Mentimeter). Ilonatue o xemounpopmaruke. L{udppoBeie HHCTPYMEHTH B XUMHH: CHUCTEMa
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 M NOAYpOBHsIM. [lepuoauyeckuil 3aKkoH W nepuoauueckas cucrema siaementon J[.U.
MenneneeBa. KoBanentHas cBsi3b. Meroasl BC. Curma-, nu-, fefbTa- CBsI3M, KPaTHBIE CBSI3H.
[TonmgpHoCTh M moJsIpU3yeMOCTh CBsA3U. [lomsgpHOocTh Mosiekys. Mcnosib30BaHUE TEXHOJIOTHM
KOMIIBIOTEPHON CUMYJISLIUU U JIONOJTHEHHON peaIbHOCTH Ha OCHOBE BUPTYaIbHOM J1abopaTopuu
(pecypesr https://orgchem.ru; www chemit.ru; www.virtulab.net; XuMuk.ru; https://pandia.ru

Pazoen 3. dnemenmuvt Xxumuueckoii mepmoouHamuku. Xumuueckana KUHEmuxka u
Xumuueckoe pagHogecue. DHEPreTHKAa XUMHUYECKUX IIpOLECCOB. BHyTpeHHSs sHeprus.
Ontanenusa. 3akoH ['ecca. Hampapnenme xummudeckux mporieccoB. DHTponwus. CBoOogHas
sHeprus ['m66ca. OCHOBHBIC TOHSATHS XHMHYECKOW KHUHETUKH. DaKTOphl, BIUSIONME Ha
CKOpPOCTh XMMHMYECKON pPEaKIMu: KOHIEHTPALUs BELIECTB, TEMIIEpAaTypa, SHEPIUsl aKTUBALIUH,
karanu3. HeoOpatumble n oOpaTuMble XMMHUYECKHE TMPOIECCHl. XMMHUYECKOE pPaBHOBECHE.
Biusinue n3MeHeHus: yClI0BUM peakuuu Ha Xxumudeckoe paBHoBecue. [Ipunnun Jle-Ilarense.
Hcrnonb3oBaHue TEXHOJIOTHM KOMIIBIOTEPHOM CUMYJIALIMM M JOINOJHEHHOM pEeaJbHOCTH Ha
OCHOBE BHpPTyaJbHOW Jsabopatopuu (pecypcsl  https://orgchem.ru;  www  chemit.ru;
www.virtulab.net; XuMuxk.ru; https://pandia.ru

Pazoen 4. /Jucnepcuvie cucmemsl. PactBoppl. OOmme mnpenctaBieHus. CrocoOsl
BBIPAKEHUSI COCTaBa pacTBOpa. PacTBOphl 3ieKTposnuTOB. 3akoH pazdamieHus OcTBaibla.
HNonnoe npoussenenune Bonbl. pH; pOH. I'maponus cosneit. [IponsBeneHue pacTBOPUMOCTH.
Kommnekcusle coenuHeHus. CTpykTypa KOMILIEKCOB, HOMEHKJIATypa, JUCCOLMAIMS,
XMMHMYECKasl CBA3b B KOMIUIEKCHBIX COeIMHEHUAX. Vcnonb30BaHue TEXHOIOTUNA 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 syeMeHThL. JnekTtponu3. Kopposuss meramnos. Hcnonb3oBanue
TEXHOJIOTMM KOMIIBIOTEPHOM CHMYJISIUU U JOIOJHEHHON PEAJIbHOCTU HAa OCHOBE BUPTYaJIbHOU
naboparopun (pecypenr https://orgchem.ru; www chemit.ru; www.virtulab.net; XuMuk.ru;
https://pandia.ru

Pazoen 6. Xumus snemenmos. S-31eMEHTHI, p-3JIeMeHThI, d-31emMenTsl. Vicrons3oBanue
TEXHOJIOTM KOMITBIOTEPHON CHUMYJISIIUM U JOTIOJHEHHON PEAJIbHOCTH HAa OCHOBE BUPTYaJIbHOU
naboparopun (pecypenr https://orgchem.ru; www chemit.ru; www.virtulab.net; XuMuk.ru;
https://pandia.ru

4.3. Pa3geanl AMCOUILINHLI 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, XUMUIECKast 3 5 2 10
CBSI3b M CTPOCHHUE MOJICKYI.
3 | DiaeMeHTHl XUMHUYECKOH 3 6 2 11
TEPMOIMHAMHUKH. XAMUYECKas
KHHETHKA U XUMHUYECKOE
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
(9K3aMeH)
Hroro: 17 34 12 9 72
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5. MaTpuna ¢popMupoBaHus KOMIETEHIUA MO JUCIUIINHE

No O6menpodeccruonaabHbIE OB1ICe KOHICCTBO
- Paznensl, TeMBI TUCHIUTIIHBI 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
KHUHETHKA U XUMHUYECKOe
paBHOBECHE.
4 | JlucnepcHbIE CUCTEMBI. + 1
5 | DIEKTPOXUMHUYECKHUE MPOLIECCHI. + 1
6 | XuMmus 2J€MEHTOB. + 1

6. O0pa3oBaTejibHbIe TEXHOJOTHHU

OO0beM ayIUTOpPHBIX 3aHATUN Bcero 51 4vacoB, B T.4. jJekuuu - 17 yacos, 1abopaTopHbIE
paboThI - 34 yaca.
26 yacoB (50%) — 3aHATHII B MHTEPAKTHUBHBIX OpMax OT 00bEMa ayIUTOPHBIX 3aHSTHIA.

Bun Hcnonb3yemblie
KommuecTBo
Cemectp|  3amsTus HaumenoBanue Tembl WHTEPAKTHBHBIC
4acoB
(JI, 113, JIP) o0pa3oBaTeNbHbIe TEXHOJIOTHUHI
1 1 XuMuueckas CBSI3b, [IpobneMHuas nexius. 2
CTPOEHUE MOJIEKYII. CutyanlMoHHBIE 3a/1a4H
1 JI XuMH4ecKast 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 CuryanvoHHbIE 33ja41 4
MIPOIIECCHI.
1 JIP JlucnepcHble CuCTeEMBbI CutyallnOHHBIE 337a41 4
1 JIP JlucnepcHble CUCTEMBI UccnenoBarenbckas pabora 2
1 DNEeKTPOXUMHUYECKUE
JIP p UccnenoBatensckas pabota 2
MIPOIIECCHI.
WUTOTO 26
7. Y4deOHO-MeTOAUMYECKOEe oO0ecriedyeHHe CAMOCTOSAATEIbHOI PadoThI

CTYACHTOB. OIICHO‘IHI)IC cpeacrea AJad TEKYIIEro KOHTPOJIA YyCHIEBA€MOCTH,
l'[pOMe)KyTO‘IHOﬁ aTrrecralum 1o uToraMm OCBOCHHUA JUCIHHUIIJINHBI

7.1 Buabl caMOCTOATEIbHOMH Pad0Thl, MOPSAJI0K UX BBINOJHEHUSA U KOHTPOJIS



Ne |  Pazpgen (Tema) Buast CPC IHopsiiok BBINOJTHEHUS Metoa
n/n| AUCHHUILVINHBI CPC KOHTPOJIA
Pabora ¢ J1eKIIHOHHBIM V CTHBL OIDOC
Bsenenue. Xumusa TToAroToBKa K MaTepHaIOM, OCHOBHOU U KOHTDOILH 251 ’
1 | xak Hayka o N JOTIOJTHUTEIILHOH P
KOHTPOJILHOHM padoTe . pabora,
BEIIECTBE. JTUTEPaTypou, UHTEPHET-
pecypea TECTUPOBAHUE
CIPOCHIE ATOMa IloaroroBka x Pabora ¢ J1eKIIMOHHBIM YcTHbIi onpoc,
xnﬁnqecxaﬂ CB;I;B KOHTPOJIbHOM MaTepuaioM, OCHOBHOUM 1 KOHTPOJIbHAS
2 pabote, pazbop JIOTIOTHATEILHOM pabora,
U CTPOCHUE o
MOTCKVIL CUTYallUOHHBIX JIUTEPATYPOMl, THTEPHET- TECTUPOBAHUE
Y 3a/1a4 pecypcamu
DJIEMEHTBI
o Pabora ¢ J1eKIIHOHHBIM .
XUMHUYECKON MATEDHALOM. OCHOBHOI 1 YcTHbIi onpoc,
tepmoauHamuku. | [logroroBka k I[or[o]joi HI/ITem’,Hoﬁ KOHTPOJIbHAS
3 | XuMuueckas KOHTPOJIHHOU N pabora,
JTUTEPaTypOu, UHTEPHET-
KHHETHKA U pabote €CYDCAMIL, TTOAFOTOBKA TECTUPOBAHUE
XUMHYECKOE peeyp >
otueTa 1o JIP
paBHOBECHE.
ITonroroska k JIP,
MHOJATrOTOBKA K Pabora ¢ JIeKIIHOHHBIM Ve THBLH ONDOC
KOHTPOJIBHOU MaTepuaioM, OCHOBHOU U <Ol OJH)Hapﬂ ’
4 JucnepcHbie pabore, pa3zbop JOIIOJIHUTEIILHOH a6(T)IT)a
CHUCTEMBI. CUTYallMOHHBIX JUTEPaTypOU, NHTEPHET- EeCTH Z)BaHI/Ie
3a/1a4, IOJAITOTOBKA K | pecypcaMu, MOArOTOBKA p
HCccIenoBaTeNLCcKkoil | ordera 1o JIP
pabote
IloaroroBka x
KOHTPOJIbHOU Pabora ¢ JTeKIIHOHHBIM TectupoBanue,
LK TDOXHMIEES pabore, pazbop MaTepuaioM, OCHOBHOU U YCTHBIH OTpoC,
5 e poueccm CUTYaLIMOHHBIX JIOTIOTHUTEIIbHOM KOHTpPOJIbHAS
p 3a/1a4, MOJATOTOBKA K | IUTEPATYpPOMl, UHTEPHET- pabora,
HCCIEA0BATENIbCKOM | pecypcaMu TECTUPOBAHUE
pabore
IloaroroBka k
Pab6oTa ¢ 1eKIHOHHBIM
TECTUPOBAHUIO, N
4360 MaTepuajioM, OCHOBHOM U Vernbi
Xumus p P JOIMOJHUTEIbHOMN
6 CUTYallMOHHBIX . orpoc,
DJIEMEHTOB JTUTEPaTypOM, UHTEPHET-
3aJ1a4, IOJITOTOBKA K pedepar
o pecypcaMi, MOArOTOBKA
nabopaTtopHoOi
otyera 1o JIP
pabote

7.2 KoHTpOJIbHBbIE BONPOCHI /ISl CAMONPOBEPKH

Pa3nen (Tema)
AUCHUIIJINHBI

KoHTpobHBIE BONIPOCHI /151 CAMOINIPOBEPKH

Beenenne. Xumus
KakK HayKa o
BEIIECTBE

. 'a30BbI€ 3aKOHBKI.

N DN kAW~

. UcTopus pa3zBuTHs HEOPraHMYECKON XUMHH.

. IIpocToe BemecTno.

. Cl1oXHOE€ BEIIECTBO.

. HoMeHKkI1aTypa HEOpraHMYECKUX COCTUHEHUN.

. 3aKOH PKBUBAJICHTOB.
. IludpoBbie UHCTPYMEHTHl B OOYYEHHH: CYIIHOCTh, 0O0JACTh
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npumenenus (Zoom, Miro, Kahoot, Mentimeter).

8. Ilonarue o xeMouH(pOpMaTHKE.

9. Iudposeie uHCTpYMEeHTHI B XuMmuu: cucrema Chem Draw;
Google Scholar; STN International.

Ctpoenue aToma,
XUMHYECKasl CBA3b U
CTPOEHHE MOJIEKYIIL.

1. XuMuueckuil 31€MEeHT, OTHOCUTEIbHAsI aTOMHAs Macca.
2. OcHOBHBIE 3aKOHBI XUMUH: ABOTaJpO, SKBUBAJICHTOB.
3. CocraB aTOMa, aTOMHBIX $/1€p, KBAHTOBBIE YHCIIA.
4. Ilonstue xuMudeckol cBs3u. Kinaccudukamms.
5.XapakTepuCTUKN XMMHYECKOM CBSI3M: JJIMHA,
rudpuIU3anys, MPOCTPAHCTBEHHAS! KOH(UTYpaITHs.

IMOJIIPHOCTD,

DIIEMEHTHI 1. TepmoauHamMHUecKUe CUCTEMBI, KIaccUpUKaLUsL.
XUMHYECKON 2. TepMOXUMHUYECKHE PACUETHI.
TEPMOJIUHAMUKHU. 3. HanpaBieHue npoTekaHus XMUMHUYECKUX peakUui: SHTAIbIuUA,
Xumugeckas sHTponws, sHeprus 'nbocea.
KMHETHKA U 4. Xumuyeckas KHHETHKA, 3aKOH JIeHCTBYIOLUX Macc.
XUMUYECKOE 5. IlonsiTue o xumMuueckoM paBHoBecuu. KoHcTanTa paBHOBeCHS.
paBHOBECHE. 6. Cmeuienue paBHoBecus, nuHuun Jle-llarense.
1. llonsTus o pactBopax. CnocoObl BBIPRXEHUS COCTaBa
pacTBOpOB.
2. DJEeKTpoNUTHYECKas AUCCOLMALNS: CTEeHb, KOHCTAHTA.
3. OOMeHHBIC peaKIuu: YCIOBHS MPOTEKAHNUS.
Hucnepcusie .
CHCTEMEL 4. Nonnoe npousseaenue Boasl: pH, pOH.
5. 'mpponu3 conei: KOHCTAaHTa, CTENEHb.
6. ['eTeporeHHoe paBHOBECHE, IPOU3BEACHUE PACTBOPUMOCTH.
7. IlonsiTue O KOMIUIEKCHBIX COEJMHEHUSAX: HOMEHKJIATypa,
U30Mepusl, JUCCOLMALIUS.
1. Tlonarue 06 OBP: crenens okuciaeHus, IPOLUECCHl OKUCIECHUS U
BOCCTaHOBJICHUS.
2. Knaccugpukanus OBP.
DIIEKTPOXUMHUYECKHE
3. Pemienue OBP mMeTonoM a5eKTpoHHOTO OanaHca.
IIPOLIECCHI.

4. pemienne OBP HOHHO-3JIEKTPOHHBIM METOJIOM.
5. DIEKTpON3 PacTBOPOB U PACILIABOB.
. 3akonbl Dapanes.

XUMHUSA DJIEMEHTOB.

6
1. TlousATHE O S-3JIEMEHTAX: CTPOEHHE, XUMUIECKHUE CBONCTRA.
2. TlousTHe O p-3JIEMEHTaX: CTPOCHHE, XUMHUECKHE CBOMCTBA.
3. Tousrtue o d-3meMeHTaX: CTPOCHHE, XHMHUYECKHAE CBOMCTBA.
4. BUOreHHOE 3HAYEHHUE S-DIIEMEHTOB.
5. buoreHHoe 3HAYEHHE P-IJIEMEHTOB.
6. Buorennoe 3Hauenue d-31eMeHTOB.

7.3 Bonpochl AJ1sl IK3aMeHa

BOHpOCBI g MPOBCACHUA HpOMeXYTOqHOfI arreécTau IMpPEACTAaBJIICHBI B
CICAYIOLIECTO NICPCYUHS.

ook owdE

JI.1.MeHnneneena.

BUJIE

OcCHOBHBIE KJ1acChl HEOPraHUYECKUX COETUHEHUM.

Homenknarypa HeopraHmueckux COeqMHEHUH.

OcCHOBHbBIE KBaHTOBBIE YHCIIa, UX (PU3NYECKHUI CMBICII.

Bunpl xumudeckoi cBs3H, €€ OCHOBHBIE XapaKTEPUCTHKH.

DJEeKTPOHHBIE U 3JEKTPOHHO-Tpaduueckrue GopMyIibl aTOMOB, HOHOB.

. XapakTepucThKa XHMHUYECKOro 3JIeMEeHTa Mo mnosoxeHuto llepuoanueckoil tabnwuie

7. OnpeﬂeneHHe KOBAJICHTHOCTH, CTCIICHU OKHCJICHHS aTOMOB B COCJMHCHUAX.




8. ITlomspHOCTB, MOISIPU3YEMOCTH MOJIEKYI.
9. TepMoXuMHUYECKHE PACUEThI: SHTAJBINSA, YHTPOIHUS, SHEpTHs [ noO6Ca.
10. Pacuer HampaBieHHUS MPOTEKAHUS XUMUYECKUX PEaKIUi.
11. Pacyet caMOnpoOu3BOIBHOIO MPOTEKAHUS PEAKIUH.
12. PacueT KOHCTaHTBHI PAaBHOBECHS.
13. Pacuer paBHOBECHBIX KOHIIEHTPALIHA.
14. Pacuet MaccoBO# J0JIM BEILIECTBA B pacTBOPE.
15. Pacyet MonsipHOI KOHLIEHTPALMU, MOJIAPHON KOHIEHTPALMU YKBUBAJICHTA.
16. Pacuer creneHu, KOHCTAHTBI TUCCOIMALINY.
17. Omnpenenenue peakuu cpeibl CoNei IEKTPOIUTOB MOCIIE THIPOIH3A.
18. Pacuer npousBeneHHs pacCTBOPUMOCTH, MOJIIPHOI pacTBOPUMOCTH.
19. Pacuer pH u pOH.
20. YpaBHeHUE TUCCONMANNN KOMIUIEKCHBIX COSIMHECHUN.
21. PacueT KOHCTaHThI HECTOMKOCTH KOMIUIEKCHBIX COEAMHEHUH.
22. Pemenue OBP mMeTom0M 31€KTpOHHOTO OaiaHca.
23. Pemenue OBP meTonoM nomypeakiium.
24. PacdeTr MOJNPHON MacChl SKBUBAJICHTA OKUCIHUTENS U BOCCTAHOBUTEIIS.
25. KonuvecTBeHHBIE paCUEThl SJEKTPOXUMHUECKUX MPOIIECCOB.
26. XUMHUYECKUE PEaKIHH S-JIEMEHTOB.
27. XUMHUYECKHE PEeaKIuu P-2JICMEHTOB.
28. Xumuueckue peakiuu d-371eMEHTOB.
29. IludpoBble UHCTPYMEHTHl B OOYYEHHH: CYIIHOCTh, 00JacTh mpumeHeHus (Zoom, Miro,
Kahoot, Mentimeter).
30.  TlonsTue o xemonH(pOpPMaATHKE.
31. OOmas xapakrepucTuka ONU(POBBIX MHCTPYMEHTOB B XuMuu: cuctema Chem Draw;
Google Scholar; STN International.

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

8.1 OcHoBHas JuTEpaTypa:

1. I'apminH, Anatonuii [lerpoBuu.  OOmiass v HeopraHuuyeckas XHMHS B CXEMax,
pHCYHKaX, TabInIaX, XUMUYECKUX peakusax [DneKTpoHHbIN pecypc] : yueOHoe mocodue / A. I1.
[apmuH. - 2-e u31., UCTp. U JOM. - DiekTpoH.naH. - Mocksa : UHOPA-M, 2021. - 304 c. -
(Bricmiee oOpa3oBaHHue: bakanaspuar). - Buemnsis CChLJIKA!
http://znanium.com/catalog/document?id=361783

2. Banog, Butanuii I'eoprueBud. OCHOBBI XUMHH [ DJICKTPOHHBIN pecypc]| : yaeOHHK /
B. I'. UBanos, O. H. I'eBa. - Onekrpon.nau. - M. : KYPC : UHOPA-M, 2019. - 560 c. -
Bremnsts ceputka: http://znanium.com/go.php?id=1022478

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

4. MapteiHoBa, Tatesina BuktopoBHa. Heopranudeckass XxuMus [DIEKTpOHHBIN pecypc] :
yuebHuk / T. B. MaptsinoBa, 1. . Cynonuukas, 0. C. Areesa. - Dnektpon.naH. - M. : Uudpa-
M, 2018. - 336 c. - (Boicmiee oOpa3oBanue - bakamaBpuar). -  BHemHss ccbuika:
http://znanium.com/go.php?id=940420

5. Heoprannueckass XuMusi [ DJIeKTPOHHBINH pecypc] : 3aJauHUK JUIsl CTYA., 00yd. 10 Hamp.
moarot. 19.03.03  «IIpoaykTel TWUTAaHUS IKUBOTHOTO TPOUCXOXKICHUS, 15.03.02
«TexHomornueckue MamuHbl u obopyaoBanue», 35.03.04 - Arponomus, 35.03.05 -
CanoBonctBo / Mun-Bo cen. xo3-Ba P®, Bonoroackas 'MXA, Kad. texnomorun Monoka u
MOJIOUHBIX MPOAYKTOB ; [cocT. E. B. XaiinykoBa]. - DnekTpoH. aaH. - Bonorga ; Mosodnoe :
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BI'MXA, 2018. - 36 c. - Cucrem. TtpeboBanusi: Adobe Reader BuemHss ccbuika:
https://molochnoe.ru/ebs/notes/1711/download

6. Ilyrunues, Jmutpuii Huxonmaesmu. CTpoeHHe M CBOHCTBa MPOCTHIX BELIECTB.
bnaropoansie ra3el [DnexkTpoHHBI pecypc| : yueOHoe mocoome / JI. H. Ilyrunues, H. M.
[TytunneB. - Onektpon.gan. - M. : HUuadpa-M, 2017. - 261 c. - (Bsicmiee oOpa3oBaHue -
bakanaBpuar). - Buemnss cebuika: http://znanium.com/go.php?1d=850920

7. XannykoBa, Enena BsuecnaBoBHa. Heopranmueckas xumusi [DJIeKTpOHHBIA pecypc] :
METOJA. yKa3. s CTyd., o0yd. mo Hamp. moarot. 19.03.03 «IIpoaykTsl mUTaHUS >KUBOTHOTO
MPOUCXOXKACHUSY, MPOPMIh: «TeXHONOTHsI MOJOKAa W MOJOYHBIX TPOAYKTOB», YPOBEHb —
OakamaBpuar u 15.03.02 «TexHonmoruueckue MamMHBI W 00OpyIOBaHHUE», NPODUIIL
«TexHoNmorn4yecknue MalvHBI U 000pyAOBaHUE», YpoBeHb — OakamaBpuat / E. B. Xaiimykosa ;
Mun-Bo cen. xo3-Ba P®, Bonoroackas 'MXA, Kad. xuMm. u ¢usuku. - DIEKTPOH. JaH. -
Bosorna ; Monounoe : BIMXA, 2016. - 81 c. - Cucrem. tpeboBanus: Adobe Reader

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

8. XaiinmykoBa, Enena BsiuecnaBoBHa. Heopranmdeckast xumus [DIEKTpOHHBIN pecypce] :
METOIWY. yKa3. i CTyA., o0yd. mo Hamp. moxaro. 35.03.04 «ArpoHomus», Hpoduis:
«ArpoHomus», ypoBeHb — OakanaBpuar u 35.03.05 «CanoBoactBo», npoduis «/lekoparuBHoe
CaJIOBOJICTBO U JIaHMIIa(THHIN nu3aifH», ypoBeHb — OakanaBpuat / E. B. XaiinykoBa ; MuH-Bo
cen. xo3-Ba P®, Bomoroackas ITMXA, Kad. xum. u ¢usuku. - DiekrpoH. naH. - Bosorna ;
Mosounoe : BITMXA, 2016. - 89 c. - Cucrem. tpeboBanus: Adobe Reader

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

8.2 JlonosiHuTeIbHAS JIUTEPATypa:

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

2. Banos, Buranuii ['eoprueBny.OCHOBBI XUMUU [ DNEKTPOHHBIN pecypc] : yueOHuK / B.
I'. Banos, O. H. I'eBa. - DnektpoH. naH. - M. : KYPC : UTHOPA-M, 2014. - 560 c. - Bruemnss
ccpuika: http://znanium.com/go.php?1d=421658

3. I'munka, Hukonaii JleonnaoBud. 3agaun U ynpaxHeHUs MO oOmeil xuMuu : yyeOHo-
MpaKTH4. 1ocobue Juisi 6akalaBpoB : JUISl CTY[. [0 €CTECTBEHHO-HAyYHBbIM Hampasi. U CHeEll. :
[coBpemennsii kypc] / H. JI. I'munka ; mox pen. B. A. Ilonkosa, A. B. babkosa. - 14-e uzn. - M.
: FOpaiiT, 2014. - 236, [1] c. - (bakanasp) (YMO BO pexomenyer)

4. bnank, T. Jl.Heopranuueckas Xumus. OKOJOTHYECKOE 3HAYCHHE XUMHYECKHX
ANIEMEHTOB [DJIeKTpOHHBIN pecypc]| : yuebnoe nocodbue / T. JI. bnank, H. b. PenkoBa ; M-Bo
cenbckoro xo3-a Poc. ®denepanuu, Bomoroackas I'MXA. - DnektpoH. gaH. - Bomoraa ;
Monounoe : BIMXA, 2015. - 135 c. - Cucrem. tpeboBanusi: Adobe Reader Buemnnsisi ccpika:
https://molochnoe.ru/ebs/notes/763/download

5. Xumusa. Xumusi HeOpraHuueckas. XUMHS aHaTUTUYECKas [DJIEKTPOHHBIN pecypc]| :
METOJI. YKa3. JUIi caMOCT. paOOThI U 3aJlaH. K BBITIOJNH. KOHTPOJBbH. pabaThl /Ui CTYy[. 3a04H.
oTnen. WHXK. ¢dak-ta, Pak-B arpOHOMHUU H JI€C.X03., BET.MEA. M OHMOTEXHOJ. W TEXHOJIOTHY.
daxkynbT. / M-Bo cenbckoro xo3-Ba Poc. ®deneparun, Bomoroackas 'MXA ; [coct.: U. C.
[Tomstackas, A. JI. HoBokmranosa]. - DnekTpoH. naH. - Bonoraa ; Monounoe : BIMXA, 2015. -
97 c. - Cucrewm. TpeOOBaHUS: Adobe Reader Buemmnss CCBUIKa!
https://molochnoe.ru/ebs/notes/720/download

8.3. IlepeyeHbr HWH(POPMANMOHHBLIX TEXHOJIOTHIl, HMCHOJb3yeMbIX B OOyYeHHUH,
BKJIIOYAsl IepedYeHb IPOrpaMMHOI0 odecrniedeHus: ¥ HMHGOPMAIMOHHBIX CIPABOYHBIX
CUCTEM:

B kauecTBe IMporpaMMHOTO obecnieyeHus HCIOJIB3YIOTCA HNpPOrpaMMBL: OINICPAMOHHBIC
cuctembl Microsoft Windows 10, Microsoft Windows Professional 8 Pro, Microsoft Windows
Professional/ Starter, Microsoft Windows XP, oducusie makers: Microsoft Office Professional

10


https://molochnoe.ru/ebs/notes/1711/download
https://molochnoe.ru/ebs/notes/1089/download
https://molochnoe.ru/ebs/notes/641/download
https://molochnoe.ru/ebs/notes/720/download

Plus 2003/2007/2010, Microsoft Office Standart 2013, AutuBupyc Kaspersky Endpoint Security
U1 Ou3Heca.

OnekTpoHHas wH(pOpPMAIMOHHO-00pa3oBarenbHas cpena DPIBOY BO Bosmorojackas
'MXA.

HNudopMmannoHHble CIPABOYHbIE CHCTEMbI

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

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

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

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

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

IIpodeccuonanbublie 6a3bl JAHHBIX

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

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

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

— Poccuiickas Axkanemusi Hayk, OTKpBITBI JOCTYN K Hay4HBIM >KypHallaM — PEXUM
nocryna: http://www.ras.ru (OTKpbITBI TOCTYII)

— OdunuanpHblii callT MuHHCTEpPCTBa cellbekoro xo3saicTBa Poccuiickoit denepanun —
pexxum goctyna: http://mex.ru/ (OTKpsITBIH TOCTYI)

JIEeKTPOHHBIEe OM0JINOTeYHbIe CUCTEMbI:

O OnekTpoHHBIH Oubmmoreunslii karamor Web HWPBUC — pexum pgocryna:
https://molochnoe.ru/cgi-
bin/irbis64r_14/cqgiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC

o OBC JIAHD — pexxum noctymna: https://e.lanbook.com/

o OBC Znanium.com — pexum gocrtymna: https://new.znanium.com/

o DBC IOPAUT — pexum nocryma: https://urait.ru/

o O9BC POLPRED.COM: http://www.polpred.com/

O ONeKTpOoHHas oubnuorexa M3J1aTEBCKOTO LEHTpa «AKazneMus»:
https://www.academia-moscow.ru/elibrary/ (komnekuus CITO)

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

9 MaTepuajbHO-TeXHHYECKOE o0ecTedeHue N CINIIMHBI

CranmapTHO 00OpY/IOBAaHHBIC JICKIIMOHHBIC AyAUTOPHUU IS MPOBEICHHS WHTEPAKTHBHBIX
JISKIIMA: BHIIEOTPOEKTOP, IKpaH HacTteHHbI. @oun HJI xademppl TeXHOTOTMHM MOIOKa U
MOJIOYHBIX MTPOAYKTOB.

Jns wsydeHus aucumiuiuHbel  «Heopranumdeckas Xumus» umeercs Jaboparopus,
OCHAIIlEeHHAasi HE0OXOAUMBIM 000pyI0BaHUEM, TPUOOPAMHU U PEAKTUBAMHU.

PeakTuBbl [Tpubopsl
1. CepHasi KUCI0Ta 1. OBITOBOI XOJOIMILHUK
2. a30THas KUCJIOTa 2. DSJEKTPOILIUTKA
3. OapuToBas BoJa 3. IITaTUB METAIUTHYECKUN
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4, cynbdar menu 4. TepMOMETp PTYTHBIN

5. €K1 HATp 5. BopasgHasg OaHs MeTaLIMYECKast

6. WHIUKATOPBI: GeHondranenH, 6. mecuanas OaHs
JAaKMYC, YHUBEpCcalbHas 7. ¢dapdopoBas cTynka, HIECTUK
WHJIWKaTOpHast Oymara ¢ TyOycom 8. mpobupka Ha 10-1 5em’

1. ron 9. manouka CTeKIsTHHAs

8. XJIOPU HATPUS 10. BopoHKa CTEKJISTHHAS

9. COJISIHasl KUCJIOTa 11. 6ymara puapTpoBasIbHAS

10. arerar CBHHIA 12. «xumenkm»

11. cynbdar Kanus 13. maneTka

12. XJIOPUI KaJTbITUs 14. mpubop 1151 JIEKTPOIN3a

13. HUTPAT AMMOHUSA 15. kpucraimuzarop

14. aMMHUaK 16. MepHBIN TUIMHAD

15. XJIOpUJT AJTFOMUHHUS 17. nunerka

16. HUTpAT cepedpa

OBECIIEYEHUWE OBPA30OBAHMUSA 115 JIUL C OB3

Jlna obecniedyenus: 00pa30BaHUsa MHBAIUIOB U JIUI[ C OTPAHUYCHHBIMU BO3MOXHOCTSMU
3I0POBbBsI peaIn3alus AUCIUIUIMHBI MOKET OCYIIECTBISTHCS B alaITHPOBAHHOM BHJE, MUCXOMS
U3 HHJIUBUIYaJbHBIX TCUXO(PU3UYECKUX OCOOCHHOCTEM M MO JIMYHOMY 3asBICHUIO
00y4aromerocsi, B 4aCTH CO3JaHMs CIICIIHATIbHBIX YCIOBUH.

B crmenuanbHble yCIOBHS MOTYT BXOIUTh: MPEAOCTaBICHHE OTAEIbHOW ayauTOpHUU,
HEOOXOMMBIX TEXHUYECKHUX CPEJICTB, IPUCYTCTBUE ACCHCTEHTA, OKA3hIBAIOIIETO HEOOXOIUMYIO
TEXHUUYECKYIO MOMOIIb, BBIOOpP (hOPMBI IIPEIOCTABICHUSI HHCTPYKIUHU MO MOPSAKY MPOBEICHUS
TEKYIIETO KOHTPOJS M TPOMEXKYTOYHOW aTTECTallid, WCIOIb30BaHUE CIEIHaIbHBIX
TEXHUYECKUX CPEJICTB, IPEIOCTABICHUE MTepephIBa JJIs IpHUeMa MUIIH, JIEKapCTB U JIp.

Jlnist I ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0OPOBBSI TIPEAYCMOTPEHA OpTraHU3aIUs
KOHCYJIbTAIlMH C UCIIOJIb30BAaHUEM JIEKTPOHHOM MOYTHI.

Y4yeOHO-METOANYECKHUE MaTepuajbl I CaMOCTOATEILHONW pabOThl O0YyYaloOlIUXCs W3
YHCIIa MHBAIK/IOB U JIUI] C OTPAaHUYEHHBIMHU BO3MOXKHOCTSIMHU 3/10poBbs (OB3) npenocTasistorcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHWYCHUSM MX 37I0POBbS U BOCHIPUATHS HH()OPMAIIIH:

Jlnist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

— B IieyaTHOU (popme yBeTMUEHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIist AL ¢ HapyHIEHUsIMHU CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist Ta1 ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO anmnapaTta:

— B TIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yJaromuxcs.
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10. KapTa koMneTeHIMA TUCUUIIIHHBI

Heoprannyeckas xumusi (Hanpasiienne noarorosku 35.03.05 CagoBoacTso)

Lenb qUCIUTUIMHBL

- C(i)OpMI/IpOBaTB Y CTYACHTOB 3HAHUA 00 0cOOEHHOCTIX coCTaBa, CTPOCHU, (bI/I3I/I‘ICCKI/IX A XHMHYECKHX CBOMCTB
OCHOBHBIX KJIACCOB HCOPTaHUYCCKUX COCHHHCHHﬁ; pacrpoCTpaHCHusd HUX B I[IPUPOAC; BO3MOXHOCTIAX HUX
HCII0JIB30BAHMA B CaJOBOACTBE M COBCPIICHCTBOBAHUSA TEXHOJIOTHHW BhIpAIIMBAHUA IIPOAYKIIMHN CaJOBOACTBA.

3amauu JUCIUILINHGI

®  U3yYCHHE OCHOBHBIX KJIACCOB HEOPTAHMUYECKUX COCAMHCHHUIA;

®  YCTaHOBJICHHWE B3aMMOCBSI3U MEXKJY COCTABOM, CTPYKTYPOU ¥ BO3MOKHBIMH TPEBPAIICHUSIMIA HEOPTaHNICSCKUX
COCJIMHEHM;

®  U3y4YCHHUE UCIOJIH30BAaHUS HEOPTAaHUICCKUX COCTMHEHUN B CaJIOBOJICTBE;

(dbopMUpOBaHHE TPAKTHYECKON OPHEHTAIIMH Ha CYIICCTBOBAHUE CBS3M MEXIY CBOMCTBAMH HEOPTaHHMYECKHX

COCTMHEHUH, KAaUeCTBOM IMPOIYKIIUHU CaJIOBOJICTBA U 3/IOPOBHEM YEIIOBEKA,

e aHanmM3 U OOCYXIEHHE pe3yJIbTaTOB OSKCIEPUMEHTOB, 00paboTka UX ¢ TIOMOMIIbIO COBPEMEHHOU
BbIUKCINTENbHON TexHuku (II19BM).

B npornecce ocBoeHMs TaHHOM TUCHUTIIUHBI CTYACHT (OPMUPYET U IEMOHCTPUPYET CIETYIONINE

Ob6menpodeccnoHanbHble KOMIIETEHITUU

Komnerenimu [TepeueHb KOMIIOHEHTOB TexHonmoruu ®opma Crymnenu ypoBHeH 0CBOEHHUS
Nupexc | @opmynnpoBka (TuTaHupyembie pe3yabTaThl 00yueHus) | GOpMUPOBAHUS OLIEHOYHOTO KOMITETECHIUU
CpeICTBa

OIIK-1 | Cnocoben  pematb | M-1o4k-1: 3HAaET: OCHOBHBIE 3aKoHBI | Jlekuuu TectupoBanue IToporossrii
THIIOBBIE 3a/a4M | XUMUH, aexalue B OCHOBE (Y10oBJ1eTBOPHUTEIbLHBIN)
npogeccHOHATbHOM arpoOHOMUMH, " cBoiictBa | JJabopaTtopHble KonTponbHast | 3HaeT OCHOBHBIE 3aKOHBI XMMMHH,
NAesITeIbHOCTH HA | HEOPTaHUYECKUX COEJMHEHUH, | 3aHATUS pabota Jexalue B OCHOBE CaJl0OBOJICTBA,
OCHOBe 3HAHMI | UCIIOJIb3YEMBIX B TEXHOJIOTUT W CBOHCTBA  HEOPTaHMUYECKUX
OCHOBHBIX  3aKOHOB | IPOU3BOJCTBA npoaykToB | CamocTosiTeNbHas | YCTHBIN OTBET | COEMUHEHUH, HCHOJNb3YEMBIX B
MaTeMAaTH4YeCKMX M | pACTEHUEBOJCTBA; BO3MOXXHOCTH | paboTa MTPOU3BOJICTBE TIPOTYKITHH
€CTeCTBEHHBIX HAYK C | MHTEPHET-PECYPCOB M NPOTrPaMMHBIX CaJI0BOJICTBA, BO3MO>KHOCTH
NpUMeHeHHeM MPOJYKTOB npu pemennn | UHTEpakTUBHBIC WHTEPHET-PECYpPCOB u
HH(POPMAITOHHO- npodecCHOHANbHBIX  3a1ad  (Zoom, | 3aHATHSA NPOrpaMMHBIX  MPOJYKTOB HpHU
KOMMYHUKANMOHHBIX | muatdpopma OTKpeiToe 00pa3zoBaHUe, pereHun podeCCHOHATHHBIX
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TEeXHOJIOTUM.

TEXHOJIOTUH UCKYCCTBEHHOTO
UHTEJJIEKTa — OOJIauHble pEIICHUs,
BUPTYyaJIbHasI u JIONIOJTHEHHAs
PEaNbHOCTD).

NA-2o0k-1:  YMeeT: HCIIOJIb30BaTh
3aKOHbl ~XMMHHM M XHUMHYECKUE
CBOMCTBA HEOPraHUYECKHUX

COCAMHEHUN AN PEryJIupoBaHus,
yIpaBJICHUS H  COBEPIICHCTBOBAHUS
TEXHOJIOTUYECKUX MPOLIECCOB U IPYTUX
PO eCCHOHAIBHBIX 3ajad;
CHeLHaIu3upOBaHHbIE
UHPOPMALMOHHBIE 0a3bl MAHHBIX IS
IIOUCKAa HEOPraHMYEeCKHX COEIMHEHUH,
U3y4eHHs] X CBOICTB, NMPUMEHEHHS B
canoBojctBe  (Zoom,  muiardopma
OTkpbITOE 00pa3oBaHUE, TEXHOJOTHUHU
UCKYCCTBEHHOT'O MHTEJUIEKTa —
oOjauHble pelIeHHs, BHUpTyajdbHas U
JIOTIOJTHEHHAs PEAIbHOCTb ).

UA-3onc1: Bnageer: 3HaHUAMH O
MHOT000pa3uu HEOpPraHUYECKUX
COoeMHEHUH, moadopa XUMHYECKUX
BEIISCTB I HCIOJIL30BAaHUSA B
arpOHOMHUU, TpaBWIaMU pabOTHIl C
XUMHYECKUMHA BEIECCTBAMU i
o0opynoBaHueM XUMHYECKOH
nabopaTOpUn, METOIUKAMH HCTIBITAHUHA
[0  OMNPENEICHUID HEOPraHUYECKHUX
COCIMHEHUN B COCTaB€ CBHIPbI H

3a/1a4 (Zoom, matdopma
OTtkpbiTOE oOpa3oBaHue,
TEXHOJIOTHH UCKYCCTBEHHOTO
MHTEIUIEKTa — 00JIauHbIe PELICHHUS,
BUPTyaJbHAass ¥  JIOTIOJIHCHHAs
peanbHOCTB).

IIponBunyTHIN

(xopo1uo)
YMeer HCIOJB30BAaTh  3aKOHBI
XAMHA W XUMHYECKHE CBOICTBA
HEOPTraHWYECKUX COCIUHECHUM IS
pEeTYJIMPOBAHMS, YIPABICHUS U
COBEPIIICHCTBOBAHUS
TEXHOJOTHYECKHX TIPOIECCOB U
JIPYTHUX npodeccuoHaNbHBIX
3ajad4, CTCTIMATU3UPOBAHHBIC
uH(GOpMaIMOHHBIE 0a3bl JaHHBIX
JUIST  TIOUCKAa  HEOPTaHUYECKHX

COCIMHEHU, H3y4ECHUS ux
CBONCTB, IIPUMEHEHHUS B
canoBojicTBe (Zoom, miatdopma
OTtkpbiTOE oOpa3zoBaHue,
TEXHOJIOTHH HCKYCCTBEHHOI'O

MHTEJJIEKTa — O0JIauyHbIe PEIICHNUs,
BUpTyaJbHass W  JOIOJIHEHHAas
PEaIbHOCTb ).

Bricoxkunit
(oTaM4HO)
Baaneer 3HAHUIMU 0

14




IMPOAYKTOB pacTCHUECBOACTBA C
IIPUMEHEHUEM UHPOPMAITMOHHO-
KOMMYHHKalITMOHHBIX TEXHOJIOTUU ;
HaBBIKAMHU HCITIOJIb30BAHHUA I/IHTepHeT-
pecypcoB, OQUIIMATBHBIX CAUTOB IS
coopa m oOmena wunpopmanuein npu
pereHny npodecCHOHaNBHBIX 3a7a4 ¢
npuMeHenneM cuctem Google, You
Tube, Power Point, Zoom, Miro,
Mentimeter..

MHOFOO6pa3I/II/I HEOPraHN4YCCKUX

COCTMHEHUH, noxbopa
XUMHAYECKHX BEIIIECTB JUTs
WCIOJB30BAHUS B  CallOBOJICTBE,
npaBUIaMU paboThI c
XUMHUYCCKUMU BeIIIECTBAMHU u
00opyI0BaHUEM XUMHAYECKON
nabopaTopuu, METOANKAMHU

UCIIBITAHUN 10  ONpPENEJICHUIO
HEOPraHWYECKUX COCIUHEHUN B
COCTaBe MPOAYKLHUHU CaJOBOJICTBA;
METOJaMHU MAaTeMaTU4ECKOTO
aHalM3a W MOJIEIMPOBaHMUS,
MPOBEJICHUSI  TEOPETUYECKUX U

IKCIEPUMEHTAIBHBIX
HCCJICIOBaHUM, 3HAYUMBbIX B
Oymymieit npodeccuoHaNbHOMI
NESTSIIbHOCTH, HaBBIKAMHU
UCIIOJIb30BaHUS UHTEPHET-
pecypcoB, OQUIIMATBHBIX CaWTOB
JUTSt cbopa u oOMeHa

nHpopManMel  MpU  pelIeHUU
npoecCHOHANBHBIX  33/ady  C
npumenenreM cuctem  Google,
You Tube, Power Point, Zoom,
Miro, Mentimeter.
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