MUHUCTEPCTBO HAVKH U BBICIIET'O OBPA3BOBAHU S POCCUMCKOM ®EJIEPAIINN

OEJNEPAJBHOE I'OCYIJAPCTBEHHOE BIO/I’KETHOE OBPA30BATEJIBHOE
YYPEXKXJIEHUE BBICIHIEI'O OBPA30OBAHUSA
"PA3AHCKHUU I'OCYJAPCTBEHHBIN PAJJTUOTEXHUYECKHU YHUBEPCUTET
NMEHU B.®. YTKHHA"

COI'JTACOBAHO YTBEPXIAIO
3aB. BEIMYCKAIOIICH Kadeaphl

XUMHUA

paboyas nmporpaMma JUCIHUIIAHBI (MOTYIIs)

3akperurena 3a kadeapoi XuMUYeCKOH TeXHOJIOTHHU
Y4eOHblii man Jluuensuposanue 03.03.01 25 00.plx
03.03.01 Ilpuxnaguele MaTeMaTHKa U HHU3HKa
Kpanuduxanus O6akanaBp
dopma oOyueHHUs o4Hast
O061mas TpyIoeMKOCTh 4 3ET
PacnpenesieHne 4acoB JHCHHILIHHBI 0 ceMeCTpaM
Cemectp
(<Kypc>.<Cemectp 2(1.2)
Ha Kypce>) Hroro
Henens 16
Bun 3ansTuit vII PII I PIl
Jlexuin 32 32 32 32
JlaGopaTopHsble 16 16 16 16
Wnas koHTakTHas 0,25 10,25 0,25 10,25
pabora
Uroro ayn. 48,25 | 48,25 | 48,25 | 48,25
Konraxthas padora | 48,25 | 48,25 | 48,25 | 48,25
Cam. pabora 87 87 87 87
Yacel Ha KOHTPOJIb 8,75 |8,75 8,75 |8,75
HUrtoro 144 144 144 144

r. Psa3aun



[Iporpammy cocraBui(u):

cm. npen., Jlobanosa Jlapuca Heanoena

Pabouas nporpamMma JUCIUIITHHBL

Xumus

paspaborana B coorBeTcTBuM ¢ PI'OC BO:

®I'OC BO - 6akanaBpuat no HanpasieHuro moarorosku 03.03.01 Ipuknannsie MaTreMaTHka U pusnka (nprka3 MUHOOpPHAYKH
Poccun ot 07.08.2020 r. Ne 890)

COCTaBJIeHa Ha OCHOBAHUM y4eOHOrO IJIaHa:
03.03.01 INpuknagHpie MaTeMaTHKA U HUIUKA

YTBEPKIECHHOI0 y4€HBIM coBeTOM By3a oT 30.05.2025 mporokon Ne 13.

PaGouas nporpamma ono0peHa Ha 3aceaHum Kadeapsl

XHMMHYECKOI TEXHOJOI N

[Iporoxon ot 28.05.2025 . Ne 7
Cpok aevictBust nporpamMmsl: 20252029 yu.r.
3aB. kadenpoit Kopanenko Bukrop BacunbeBuu



Busuposanue PII/] a5t ucno/IHEHHsI B 04epeIHOM y4eOHOM roay

PaGouas mporpamma nepecMoTpeHa, 00Ccyx aeHa U 0100peHa st
ucronHenns B 2026-2027 yaeOHOM TOAy Ha 3aceIannn Kaheapsl
XHMHYECKOH TeXHOJIOTHH

IIporokom or 2026 . Ne

3aB. kadeapoi

Buzuposanue PIIJ] 115 ncnonHenusi B ouepeIHoM yueOHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CykIeHa U 000peHa s
ucnonHerus B 2027-2028 yueOHOM rojly Ha 3acefanuu Kadeapsl
XuMunueckoii TeXHOTOTHUH

[Iporokom ot 2027 1. Ne

3aB. kadeapoit

BuzupoBanue PIIJ] 115 ucrnonHenus B ouepeHoM y4eOHOM rogy
Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u 0Jo0peHa st
ucnonHeHus B 2028-2029 yueOHOM roay Ha 3aceJaHuu Kadeaphl

XuMH4YeCKOH TeXHOJIOT UM

[Iporokom ot 2028 1. Ne

3aB. kadeapoit

Busuposanue PII/] a5t ucno/iHeHNsI B 04epPeIHOM y4eOHOM roy

Pabouast mporpaMma mepecMoTpeHa, 00Cy Xk IeHa 1 0J00peHa ISt
ucronHenns B 2029-2030 yueOHOM ToAy Ha 3aceIaHnn Kaheapsl

XHMMHYECKOIi TEXHOJOI N

IIporokom or 2029r. Ne

3aB. kadenpoit




1. IEJIX OCBOEHUA JUCHUILJIUMHBI (MOAY JISA)

1.1 | Llenbro OCBOSHHS AUCUUILTHHBIL «XHUMUsD) SBISETCS (popMUpOBaHME 3HAHUIT TEOPETUUECKUX OCHOB XMMHUH U CBOMCTB
XUMHAYECKUX 3JIEMEHTOB, COSAMHEHUI 1 MaTepPHaJIOB Ha UX OCHOBE M YMEHHUS UX UCIIOJIb30BaTh B CBOEH
npo(heCCHOHATBHON IeSITEILHOCTH.

1.2 33.}13.‘{]4 JUCHUIUIMHBI: U3YYCHUC OCHOBHBIX 3aKOHOB XHMHUH, HpI/IOGpCTCHI/IC HaBBIKOB ITOCTAHOBKH U IIPOBCACHUA
J'Ia60paT0pHI>IX HCCHGHOB&HHﬁ; YMEHUS OIUCBIBATH PE3YIbTAThl ONBITOB U ICTIAaTh BbIBOABI; CITIOCOOHOCTH MPpUMCHATH
TCOPCTUYCCKHNC 3HAHUS B HpO(l)eCCPIOHaHLHOﬁ u HpaKTH‘IeCKOfI JACATCIIBHOCTHU CIICHUAIMCTA.

2. MECTO JJUCHUIIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA30OBATEJbHOM ITPOTPAMMBI

Huxin (pazgen) OIT: | B1.0

2.1 | TpeGoBaHusl K NpeABAPUTEIbHOI MOAT0OTOBKE 00y4aKIIEr OCs

2.1.1| 3HaTh XapaKTEPUCTUKH ITOBEJICHUS 3JIEKTPOHOB B aTOME M (hyHIaMEHTaJIbHBIC IPHHIHUIIBI U IIPABIIA ()OPMUPOBAHUS
3JIEKTPOHHBIX KOH(MUrypaluif MHOI'03JIEKTPOHHBIX aTOMOB;

2.1.2 | 3HaTh CTPOCHHUE U CTPYKTYPY MEPHOANYECKOil cuctembl dnemMenToB .M. Menneneea, nepuoAnIHOCTb CBOMCTB
XUMHNYCCKUX JJICMCHTOB U UX COC):[HHCHHﬁ;

2.1.3 | 3HaTh BUIBI U XapaKTEPUCTHKN XUMHUECKOI CBSI3H;

2.1.4 | 3HaTb OCHOBBI TEPMOXUMHU U DIEKTPOXUMUH;

2.1.5|3HaTh OCHOBHBIE TIOJIOKEHHSI TEOPHU PACTBOPOB CHIIBHBIX JIEKTPOJIMTOB, HEAJIEKTPOIUTOB, HOH-HOE TPOU3BEACHHE BOJIBI,
BOJIOPOAHBIN mokaszarens pH;

2.1.6 | YMeTh cocraBisTh OJICKTPOHHBIC KOH(i)I/IpraHI/II/I aTOMOB 3JICMCHTOB,

2.1.7| YMerb onpeaessTh TermioBbie 3QPeKThl XUMUIESCKUX PEaKIHii;

2.1.8| YMeTh paccuuTHIBATH OOBEMHEIE H BECOBBIC KOHIICHTPAINN PACTBOPOB;

2.1.9| YMerb paccuuThiBaTh BeninunHy pH pacTBopoB;

2.1.10 | YMeTb 3anuchiBaTh ypaBHEHUS THIPOIH3A CONCH;

2.1.11 | YMeTh cOoCTaBIATh YPABHEHHUS OKUCIIUTEIILHO-BOCCTAHOBHUTEIILHBIX PEaKIIHi;

2.1.12 Brnanetbs ocCHOBHBIMU npueMamMu u TEXHUKOMN BBITIOJTHEHUS OKCIIEPUMEHTOB 110 XUMHUH 06IIIGI>‘I u HGOpFaHI/I‘IeCKOfI;

2.1.13 | BnajeTs MeTOAaMH MPUTOTOBJIICHHSI PACTBOPOB 33IaHHON KOHIICHTPAIHH;

2.1.14 | BnaneTb cCOBpeMEHHONH HOMEHKIIATYPOH HEOPTraHUIECKUX COSTUHEHHH;

2.1.15 | Bnasets MeTogaMu paboThI C JIUTEPATYPHBIMH HCTOYHUKAMH U CIIPABOYHOM JIMTEPATYPOH MO0 XUMUH OOIIEH 1
HEOPraHU4ECKO.

2.2 | AncuuniMHbl (MOIYJIM) M MPAKTHKH, JUISI KOTOPHIX OCBOEHUE JAHHOH AUCHUILUIMHBI (MOIYJ/Is) HEOOXOIHMO KaK
npeauecTBymolee:

2.2.1 | ®du3nueckue OCHOBBI 3IEKTPOHUKH

2.2.2 | ®uznyeckue OCHOBBI MUKPO- U HAHOIJIEKTPOHHKH

2.2.3 | DnekTpoMarHuTHEIE TOJIST H BOJHBI

2.2.4 | BeimonHeHKe U 3alUTa BBITYCKHOH KBann(HUKAIMOHHONH paboThI

2.2.5 | Marepuanbl 2JIeKTPOHHOW TEXHUKH

2.2.6 | [IpousBoncTBEeHHAs IPAKTHKA

2.2.7 | llpepaumiuoMHast pakTHKa

2.2.8 | [IpepauIuioMHas paKTUKa

2.2.9 | I[Tpou3BOACTBEHHAS TIPAKTHKA

3. KOMIIETEHIIUY OBYYAIOLETOCSI, POPMHUPYEMBIE B PE3YJIbTATE OCBOEHUSI TUCIUATIINHBI
(MOJYJIST)

OIIK-1: CnocoGen npuMeHsTh pyHAaMEHTAJbHbIE 3HAHUSA, OJIy4YeHHbIE B 00J1aCTH (PU3UKO-MaTeMaTHYeCKUX U (MJIH)
€CTeCTBEeHHBIX HayK, H HCIOJIb30BATh UX B MPOeCCHOHATBHOM 1esiTeIbHOCTH, B TOM 4HcJIe B cdepe nmegarornyeckoit
JIeATeTbHOCTH

OIIK-1.1. [IpumensieT pyHaaMeHTATbHbIE 3HAHUS, NOTYy4YeHHbIE B 00J1acTH GU3UKO-MaTeMATHYeCKHUX HAYK H MCIOJb3yeT X
B Npo(ecCHOHAILHOM AesITeILHOCTH, B TOM YHCJIe B cepe meIarornyeckoii 1esTeJbHOCTH

3HaTh

YMmerh

Baagern

OIIK-1.2. [IpumensieT pyHaaMeHTaTbHbIE 3HAHUS, OJTy4YeHHbIe B 00J1aCTH eCTeCTBEHHBIX HAYK, U HCMOJIb3yeT UX B
npo¢eccHOHATIBLHOM AesITeJJbHOCTH, B TOM YHcJIe B cpepe mexarorun4eckoii 1essTeJJbHOCTH




3HaTh
YMmerhb

Baagern

B pe3yibTaTte ocBOeHHMS JMCHUNIUHBI (MOAYJIs1) 00ydalommiicst K0KeH

3.1|3narb:
3.1.1 | ocHOBHBIE 3aKOHEI M TIOHATHS XUMHH;
3.1.2 | XMUIO 3JIEMEHTOB U OCHOBHBIC 3aKOHOMEPHOCTH MPOTEKAHUS XUMUUECKHUX PEaKIni;
3.1.3 | MeTOABI MATEMATHIECKOT'O M XUMHUYECKOTO aHAIH3a;
3.1.4 | oCHOBBI XUMHUYECKUX MPOLIECCOB COBPEMEHHOM TEXHOIOTHHU MPOU3BOJICTBA;
3.1.5 | cBolicTBa XMMHUUYECKUX >JIEMEHTOB U UX COCIMHEHUI.
3.2| Ymern:
3.2.1 | npUMEHSATh OCHOBHBIC 3aKOHBI U TIOHATHUS XMMHHU;
3.2.2 | mpuMeHsITh TeOpEeTHIECKUE U MPAKTHYECKUE 3HAHUS 110 XUMHH ITPH padoTe MO CHeHATLHOCTH.
3.3 | Baamern:
3.3.1| OCHOBHBIMH 3aKOHAMH U OHATUSAMHU XUMUHU TIPH paboTe O CIICIMaTbHOCTH;
3.3.2 | MeTomamMu MaTEeMaTHYECKOTrO U XMMUYECKOTO aHANN3a,;
3.3.3 | HaBBIKaMU aHATMUTUYECKOTO PEIICHUS] XUMUYECKHX 33/1a4 IPHMEHHUTEIBHO K 3a1a4aM IpodeCcCHOHATIBHON eSITEIbHOCTH.
4. CTPYKTYPA U COAEP)KAHUE JUCHUIIJINHBI (MO Y JIS)
Kon HaunmenoBanue pasnenoB u Tem /Buj 3ausitusi/ | Cemectp / | HacoB | Komneren- | Jluteparypa ®opma
3aHATHS Kvpe 1070 KOHTP 0Jist
Pa3gen 1. OcHOBHbIE MOHATHS U 3aKOHBI B
XHMHUH

11 3aKOHBI COXpPaHEHHSI U B3aUMOCBSI3H MacChl U 2 0 Tectupoanue.
SHEPIUH; CTEXHOMETPUYECKUE 3aKOHBI 1 3ammTa
ATOMHOMOJIEKYJISIPHBIE TIPE/ICTABIICHNS; n1abopaTOpHBIX
XUMHYECKUI SKBUBAJIIEHT, MOJICKYJISIPHBIE U pabot
aTOMHBIC MAacChl; CTPOSHHE aToMa; KBaHTOBBIE
YHCiIa; NEPUOMYECKUN 3aKOH U TIePHOINYECKast
cucrema J[.M,MeHnaeneeBa; n3MEHEHHE CBOMCTB
XUMHYECKUX 31eMeHTOB. /Tema/

1.2 3aKOHBI COXpPAHEHHSI U B3aUMOCBSI3H MACChl U 2 6 OIlK-1.1-3 JI1.1J11.3 TecrupoBanue
SHEPIUH; CTEXUOMETPUICCKUE 3aKOHBI 1 OIlK-1.1-Y J1.4
ATOMHOMOJIEKYJISIPHBIE PEACTaBICHHUS; OIlK-1.1-B JI1.5712.1
XMMHYECKUI DKBUBAJICHT, MOJIEKYIISPHBIE U OIlK-1.2-3 J12.3J12.4
aTOMHBIE MACChl; CTPOEHUE aTOMa; KBAaHTOBBIE OIIK-1.2-V | 13233 54
YHCITa; EPUOIMUCCKHIN 3aKOH U TIEPHONYCCKast OIlK-1.2-B 35
cucreMa J|.M,MeHnneneera; n3aMEHEHHE CBOHWCTB
XMMHUYECKHUX 3JI1eMeHTOB. /JIek/

13 Homenxnarypa HeopraHU4eCKUX COSIUHEHHH. 2 4 OIIK-1.1-3 JI1.1J11.3 3amura
OCHOBHEBIE KJTaCChI HEOPTAHUIECKUX COCTUHEHUHA OIlK-1.1-Y JI1.4 11a00paTOPHBIX
Crpoenue aroma /J1a6/ OIlK-1.1-B JI1.5712.1 pabor B BUIIE

OIIK-1.2-3 J12.2J12.3 Tecra
OIIK-1.2-Y J12.4J13.1
OIIK-1.2-B JI3.5
2102233 54
35

1.4 N3yuenue koHCIEKTa JEKIMH U PEKOMEHAYEMOMN 2 11 OIIK-1.1-3 JI1.1J11.3 TecrupoBanue

nurepatypsl. [loaroroska k 3auery /Cp/ OIIK-1.1-¥Y JI1.4
OIIK-1.1-B JI1.5J12.1
OIIK-1.2-3 J12.2J12.3
OIIK-1.2-¥Y J12.4
OIIK-1.2-B | 313233 54

35
Pazgen 2. O6uue 3aK0HOMEPHOCTH MPOTEKAHUS
XHMHUYECKHX MPOIecCOoB




2.1 DHepreTudeckue 3PPEKThl XUMHUCCKUX PEaKIIU; 0 YcrHBIN onpoc.
TEPMOXUMUYECKHIE 3aKOHbI; TEPMOIUHAMUIECKHUE 3amuTa
(hyHKLIMM U TTapaMeTpPbl; CKOPOCTh XUMUYECKHX 11a00paTOPHBIX
peaxIuii; 3aKoH IeiCcTBUs Macc; IpaBuio BaHT- pabor
T'odda; sHeprus akTuBanmy; ypaBHeHne Appe-

HHUYCa; KaTalln3; XUMHYECKOe PaBHOBECHE
00paTUMBIX peakiuii; npuHuun Jie
larense. /Tema/

2.2 OHeprerudeckue 3PGEeKTbl XUMHUECKUX PEaKInii; 4 OIlK-1.1-3 JI1.1J11.3 VYcerHbll onpoc
TEPMOXVUMHYECKUE 3aKOHBI; TEPMOIUHAMUYECKHE OIIK-1.1-Y JI1.4
(hYHKLIMH U TTApaMEeTPhI; CKOPOCTh XUMUYECKHX OIlK-1.1-B JI1.5J12.1
peaximii; 3aKOH JAeHCTBHS Macc; paBuiio BaHT- OIlK-1.2-3 J2.3712.4
Todda; sHEprus akTuBayy; ypaBHeHue Appe- OIIK-1.2-Y | 513233 54
HHMYCa; KaTaJIu3; XUMHUYECKOE PaBHOBECHE OIK-1.2-B 35
obpatumbix peakuuii; npuaimn Jle Hlarense. /Jlex/

2.3 CKOpOCTh XUMHUYECKHX PEaKIMi 1 XMMHUYECKOE 2 OIlK-1.1-3 JI1.1J11.3 3amura
paBHOBecue. Beruncnenue TemioBbix 3¢ HEeKToB u OIlK-1.1-y JI1.4 71a00paTOPHBIX
OnpeieJICHUE BO3MOXKHOCTH CaMOIIPOU3BOIBHOTO OIlK-1.1-B JI1.5J12.1 pabor
MPOTEKAaHUS XUMHUYECKHUX peakiuii /J1a6/ OIlK-1.2-3 J12.2 J12.3

OIIK-1.2-Y J12.4J13.4
OIIK-1.2-B | 2122 33 54
35

24 N3y4yenne koHCIEKTa JIEKIUI ¥ pEKOMEHTYEMOMN 11 OIIK-1.1-3 JI1.1J11.2 VYcerHbli onpoc

nureparypsl. [Toaroroeka k 3auetry /Cp/ OIlK-1.1-Y JI1.3J11.4
OIIK-1.1-B JI1.5J12.1
OIlK-1.2-3 J12.2J12.3
OIIK-1.2-Y J12.4
OIIK-1.2-B | D1 2223 54

35

Paznen 3. PacTBopsb! M Apyrue gucnepcHbie

CHCTEMBI

3.1 OO11Me TTOHATHS 0 PACTBOPAX M AUCIIEPCHBIX 0 TectupoBanue.
CHCTEMaXx; CIIOCOOBI BBIPa)KEHUs KOHIIEHTPAIIUH; 3amura
(hazoBbIe npeBpalleHus B pacTBOpax; 11a00paTOpHBIX
EKTPOIUTHIECKAs! AUCCOIHMAIINS; CBOWCTBA pabot
PacTBOPOB 3JIEKTPOIUTOB; BOIOPOTHEIH
IO0Ka3aTesb; TUAPOIN3 CONEi; TBEpAbIe PacTBOPEI,
reTepOreHHbIe TUCTICPCHBIC cucTeMbl. /Tema/

3.2 OO1ye NOHATHUSL O PACTBOPax U AUCIIEPCHBIX 4 OIIK-1.1-3 JI1.1JI11.3 TecrupoBanue
CHCTEeMaXx; CIIOCOOBI BEIPAKEHUSI KOHIICHTPALIUTL OIIK-1.1-Y JI1.4
(hazoBbIe MpeBpalleHus B pacTBOpax; OIlK-1.1-B JI1.5J12.1
ANEKTPOIIUTHYECKAS U CCOLMAIINS; CBOUCTBA OIlK-1.2-3 J2.3712.4
PacTBOPOB BJIEKTPOIUTOB; BOJOPOTHBIN OIIK-1.2-Y | 3132 33 54
MOKa3aTellb; THIPOIN3 COJIEH; TBEPABIE PACTBOPHI; OIIK-1.2-B 35
reTepOreHHbIe IUCTICPCHBIE CUCTEMBI. /JIek/

3.3 PactBopsl. ['maponus. DneKTpoiauTuiecKas 2 OIlK-1.1-3 JI1.1J11.3 3amura
Jqucconuanys /J1a6/ OIIK-1.1-Y JI1.4 11a00paTOPHBIX

OIIK-1.1-B JI1.5J12.1 pabot B BUzIC
OIIK-1.2-3 JI2.2J12.3 TecTa
OIIK-1.2-Y J12.4J13.4
OIIK-1.2-B JI3.5
0103233 D4
35
34 N3y4yenne koHCIEKTa JIEKINI ¥ pEKOMEHTYEMOMN 11 OIIK-1.1-3 JI1.1J11.3 Tecruposanune
nureparypsl. [Toaroroeka k 3auety /Cp/ OIlK-1.1-Y J1.4
OIIK-1.1-B JI1.5J12.1
OIlK-1.2-3 J12.2J12.3
OIlK-1.2-Y J12.4
OIIK-1.2-B | D122 33 54
35

Pasznen 4. OkucianTeIbHO-BOCCTAHOBHUTEIbHbBIE
U JIEKTPOXHMHYECKHE TPOIeCcChl




4.1 T'ereporeHHbIC OKHCIUTEILHO-BOCCTAHOBUTEIIBHBIC 0 TecrupoBanue.
PEaKLiy U IEKTPOXUMUIECKHE TPOLIECCHI; 3aKOHBI 3amuTa
®dapanes; ranpBaHnyeckue 3aeMeHTol; 3J1C; 11a00paTOPHBIX
CTaHAAPTHBIA BOJOPOAHBIA MOTEHIIUAI U PSIIT pabor
HaIpsHKEHUST; YJIEKTPOIIU3 PACTBOPOB U PACILIABOB,;

KOPPO3HsI METAJUIOB U 3aIlUTa OT KOPPO3HH;
MPAKTHIECKOE MMPUMEHEHHUE HIIEKTPOX UMUIECKIX
npoueccos. /Tema/

4.2 T'eTeporennsle OKHCANTENBPHO-BOCCTAHOBUTEIBHBIE 4 OIIK-1.1-3 JI1.1J11.3 TecrupoBanne
PEaKINH U AIIEKTPOXUMHUIECKHE TIPOIECCHI; 3aKOHBI OIlK-1.1-Y JI1.4
®dapayes; ranpBannueckue snemenTsl; JJC; OIIK-1.1-B JI1.5J12.1
CTaHJAPTHBIM BOAOPOIHBIN MOTEHIMAT U P OIlK-1.2-3 JI2.3 J12.4
HAaIpPSDKEHUS; SJIEKTPOJIU3 PACTBOPOB M PACILIABOB; OIIK-1.2-Y | 313233 54
KOppO3Us METAJUIOB U 3alllUTa OT KOPPO3HH; OIIK-1.2-B 35
MIPAaKTHIECKOE IPUMEHEHHE IEKTPOX UMHIECKUX
mporieccos. /JIex/

4.3 OKHUCIUTENbHO-BOCCTAHOBUTEIIHHBIC 2 OIlK-1.1-3 JI1.1J11.3 3amura
peakiuy /J1a6/ OIIK-1.1-Y JI1.4 11ab0paToOpHBIX

OIIK-1.1-B JI1.5J12.1 pabort B BUJIE
OIIK-1.2-3 J12.2J12.3 Tecra
OIIK-1.2-Y JI12.4J13.5
OIIK-1.2-B | D1 952 33 54

35

4.4 M3yueHre KOHCIIEKTa JICKIIUH 1 PEKOMEHIYeMOH 11 OIlK-1.1-3 JI.1 J11.2 TecrupoBanue

nureparypsbl. [Tonroroeka k 3auety /Cp/ OIlK-1.1-Y J1.3J11.4
OIIK-1.1-B JI1.5712.1
OIIK-1.2-3 JI2.2 J12.3
OIIK-1.2-Y 2.4
OIIK-1.2-B | D1 2233 54
35
Pasnen 5. Xumnueckasi cBSI3b

5.1 Xumudeckast CBsI3b U BAJICHTHOCTH JJIEMEHTOB; 0 YcrHBIN onpoc.
BU/IbI XUMUYECKOM CBSI3U; OCHOBHBIE 3ammra
MPE/ICTAaBICHUS O KOBAJICHTHOH CBSI3H; METOJ 71a00paTOPHBIX
BaJICHTHBIX CBS3€i; METOJl MOJICKYJISIPHBIX pabor
opoOwuTaneii; ruopuau3anus; 0COOEHHOCTH
KPHCTAJUTHYECKOTO CTPOEHUS BeecTB. /Tema/

5.2 XvMudeckasi CBsI3b U BAJIEGHTHOCTh 3JIEMEHTOB; 4 OIlK-1.1-3 JIT.1 JI1.3 VYerubli ompoc
BU/Ibl XUMHUYECKON CBSI3H; OCHOBHbBIC OIIK-1.1-Y J11.4
MPEJCTAaBICHUS O KOBAJICHTHOU CBA3U; METOJ OIlK-1.1-B JI1.5J12.1
BaJICHTHBIX CBSI3€W; METOJ MOJEKYIISPHBIX OIlK-1.2-3 JI2.3J12.4
opOuTaneit,; rudpuan3anus; 0COOCHHOCTH OIlK-1.2-Y | 513233 54
KPHCTAJUTMYECKOTO CTPOCHHUS BelecTB. /JIek/ OIlK-1.2-B 35

5.3 Xumunueckas cBs3b /J1ad/ 2 OIIK-1.1-3 JI1.1 J11.3 Samura

OIlK-1.1-Y JI1.4 11a00paTOPHBIX
OIIK-1.1-B JI1.5J12.1 pabot
OIIK-1.2-3 J12.2J12.3
OIIK-1.2-Y J12.4713.5
OIIK-1.2-B | D1 9233 54

35

5.4 M3yueHre KOHCIIEKTa JICKIIUH 1 PEKOMEHIYeMOH 11 OIlK-1.1-3 JI1.1J11.3 YcrHbii onpoc

nurepatypsl. [loaroroska k 3auery /Cp/ OIIK-1.1-¥Y JI1.4
OIIK-1.1-B JI1.5J12.1
OIIK-1.2-3 J12.2J12.3
OIIK-1.2-Y J12.4
OIIK-1.2-B | 212233 54
35
Pa3gen 6. Xumusi MmeTalIoB
6.1 OO11re CBOMCTBAa METAJLIOB U CILIABOB; 0 VYcrHbiii onpoc.

(huznUecKkue CBOWMCTBA METAIIJIOB; XUMHYECKHE
CBOICTBa METaJIOB; (PU3UKO-XUMHUECKHUI aHAIIN3
MeTaJUTMYEeCKUX CriaBoB; /Tema/

3amuTa
11a00paTOpPHBIX
pabot




6.2 OO0I11Ke CBOMCTBA METAIOB U CIUIABOB; 4 OIIK-1.1-3 JI1.1 J11.3 YcrHBIN onpoc
(hu3nUecKue CBOWMCTBA METAIIJIOB; XUMHYECKHE OIlK-1.1-Y J1.4
CBOMCTBa METAJUIOB; (DU3UKO-XMMHUYECKUI aHAIIN3 OIlK-1.1-B JI1.5J12.1
METaJJIMYECKHX CIIaBoB; /JIek/ OIIK-1.2-3 J12.3J12.4
OIIK-1.2-Y | D132 33 24
OIIK-1.2-B 35
6.3 CaoiictBa MeTamoB. Kopposus /J1a6/ 2 OIIK-1.1-3 JI1.1JI1.3 3amuTa
OIIK-1.1-Y JI1.4 1a00paTOpHBIX
OIIK-1.1-B JI1.5J12.1 pabor
OIIK-1.2-3 J12.2J12.3
OIIK-1.2-¥Y J12.4J13.2
OIIK-1.2-B JI3.3
3102233 54
35
6.4 W3y4enne KOHCIIEKTA JEKIHUH H PEKOMEHIYEMOM 11 OIIK-1.1-3 JI1.1J11.3 YcrHsIi onpoc
nureparypsbl. [Tonroroeka k 3auety /Cp/ OIlK-1.1-Y J1.4
OIIK-1.1-B JI1.5712.1
OIIK-1.2-3 JI2.2 J12.3
OIIK-1.2-Y J12.4
OIIK-1.2-B | 313233 54
35
Paspnen 7. Xumusi HemeTaJJIOB
7.1 duznyeckre ¥ XMMHUYECKUE CBOMCTBA HEMETAIIOB; 0 YcTHBIN onpoc.
YTIIEpO/, CBOMCTBA YIiIepoJa 1 €ro COeTUHEHHH, 3amura
MONTyYIeHHE U MPUMEHEHHE KapOOHATOB; KPEMHHIA; 11a00paTOPHBIX
MONTYTTPOBOHUKOBBIE CBONCTBA KPEMHUS,; pabor
CHJIMKATBI, THAPOCUIIAKATEI U
amoMocriInKkaTel; /Tema/
7.2 duznueckre U XMMUYECKUE CBOMCTBA HEMETAJIOB; 4 OIlK-1.1-3 JIT.1 JI1.3 VYerublii onpoc
YIJIepO/JI, CBOMCTBA YIIepoJa U €ro COeIMHEHHUM, OIlK-1.1-y JI1.4
TOJTyYeHUE U PUMEHEHNE KapOOHATOB; KPEMHUIA; OIlK-1.1-B JI1.5J12.1
TIONTYTIPOBOTHUKOBBIE CBOMCTBA KPEMHHUS; OIlK-1.2-3 JI2.3J12.4
CHJIMKATBI, THAPOCUITHKATHI U OIIK-1.2-Y | 513233 54
aTIOMOCHIIHKATEI;, /JIex/ OIIK-1.2-B 25
7.3 Kommtekcusie coequnenus /J1a6/ 2 OIIK-1.1-3 JI1.1 J11.3 Samura
OIIK-1.1-Y JI1.4 1abopaTOPHBIX
OIIK-1.1-B JI1.5J12.1 pabot
OIIK-1.2-3 J12.2J12.3
OIIK-1.2-Y 2.4
OIIK-1.2-B | 313233 54
35
7.4 N3y4yenne KOHCTIEKTa JEKLUHUH 1 PEKOMEHIYEMOM 11 OIIK-1.1-3 JI1.1JI11.3 YerHsblii onpoc
nurepatypsl. [loaroroska k 3auery /Cp/ OIIK-1.1-¥Y JI11.4
OIIK-1.1-B JI1.5J12.1
OIIK-1.2-3 J12.2J12.3
OIIK-1.2-Y J12.4
OIIK-1.2-B | 313233 54
35
Pa3gen 8. OcHOBBI OpraHNYecKOi XUMHH
8.1 Knaccudukaius u cBOiCTBa OpraHUIeCKUX 0 VYcrHbiii onpoc.

COCIMHEHHM; H30MEPHST; OCHOBHBIC KJIACCHI
OPraHMYECKHX COCANHCHMIT; peaKIuu
HOJTHMEPH3AIUH ¥ NOJIHKOHACHCALIIH;
0COOEHHOCTH CTPOEHHMS ITOJTUMEPOB; (HH3UKO-
XHMHYECKHE CBOICTBA MOJINMEPOB;
KOHCTPYKLMOHHbIC TTIOJIUMEPHBIE
Mmarepuansl. /Tema/




8.2 Knaccudukaiys u cBOMCTBa OpraHUIEeCKUX 2 2 OIlK-1.1-3 JI1.1J11.3 YcrHBIN onpoc
COC/IMHEHUI; U30MEPHsI; OCHOBHBIE KJIACCHI OIIK-1.1-Y JI1.4
OpPraHUYECKUX COCTUHEHUI; peaKkIuu OIlK-1.1-B JI1.5J12.1
MOJIMMEPHU3ALNHN U TIOIMKOHICHCALINH; OIIK-1.2-3 J2.3J12.4
0COOCHHOCTH CTPOSHHS MOIUMEPOB; (PHU3UKO- OIIK-1.2-Y | 313233 54
XHUMUYECKHE CBOMCTBA TIOIMMEPOB; OIlK-1.2-B 25
KOHCTPYKIMOHHBIC MOJTMMEPHbIC MaTepuaibl. /JIex/
8.3 M3yueHne KOHCIEKTa JIEKIMH U PEKOMEHIYeMOn 2 10 OIIK-1.1-3 JI1.1J11.3 YcrHbiii onpoc
mureparypsl. [loaroroska k 3auery /Cp/ OIIK-1.1-Y JI1.4
OIIK-1.1-B JI1.5J12.1
OIIK-1.2-3 J12.2J12.3
OIIK-1.2-Y 2.4
OIIK-1.2-B | D1 22323 54
35
Paznen 9. [IpomexyTounasi aTTecTanus
9.1 3auet /Tema/ 2 0
9.2 TTonrororka k 3auety /3a0/ 2 8,75 OIIK-1.1-3 JI1.1 J11.2
OIIK-1.1-¥Y JI1.3J11.4
OIIK-1.1-B JI1.5712.1
OIIK-1.2-3 JI2.2 J12.3
OIIK-1.2-Y J12.4J13.1
OIIK-1.2-B JI3.2J13.3
JI3.4J13.5
0103233 24
35
9.3 TIpuem 3auera /KP/ 2 0,25 OIIK-1.1-3 JI1.5 VCTHBIN OTBET,
OIIK-1.1-Y 24 35 o
OIlK-1.1-B YTBEPKIACHHBIM
OIlK-1.2-3 oueTam,
OIlK-1.2-y chopMyaupoBaH
OIIK-1.2-B HBIM C YU4ETOM
coziepKaHus
yueOHOM
JACIUTUTAHBL

5. OHEHOYHBIE MATEPHAJIBI ITO JUCHHUITJIMHE (MOAYJIIO)

@®oHJ OLICHOYHBIX CPEACTB NMpuBeleH B [IpunokeHnu k pabodei mporpaMme AUCUUILIMHEL (CM. TOKYMEHT «OIeHOYHbIE MaTepHaIbl

0 IUCIMIUTHHE «XUMHUS»).

6. YHAEBHO-METO/MYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE TUCIUIIJIMHBI (MOAY JIST)

6.1. Pexomennyemasi 1urepatrypa

6.1.1. OcHoBHas JuTepaTypa

Ne ABTOpBI, COCTaBUTEIHN 3arnaBue WznarensctBo, | KommuecrBo/
oz Ha3BaHue ObC
JI1.1 |IIaBnos H. H. OO1mast 1 HeOpraHUueCcKas XUMUS CaHkr- 978-5-8114-
IlerepOypr: 1196-2,
Jlams, 2011, 496 | http://e.lanboo
c. k.com/books/e
lement.php?
pll_cid=25&p
11_id=4034
JI1.2 | Tapxos K. IO. OO6u1as 1 Heopranuueckast Xumusi. OKHCIUTENBHO- CaHkT- 978-5-8114-
BOCCTAaHOBUTEJIbHBIC PEAKIIMK U XUMHYECKOE paBHOBECHE. IerepOypr: 3302-5,
COOpHHK 3aaHHi U BAPHAHTOB : y4eOHOE TocoOue Jlanb, 2019, 80 | https://e.lanbo
c. ok.com/book/1

11891




Ne ABTOpEI, COCTaBUTEIHN 3arnaBue UsparenscrBo, | Kommuectso/
ros Ha3BaHue ObC
JI1.3 | Axmertor H. C. OO011ast ¥ HEOpraHUUECKask XUMHUS © YISOHHK CaHKT- 978-5-8114-

IetepOypr: 4698-8,

Jlans, 2020, 744 | https://e.lanbo

c. ok.com/book/1
30476

JI1.4 | Koposun H.B. Oomas xumus : yueo. M.: Boicn. mik., | 978-5-06-

2008, 557c. 004403-4, 1

JI1.5 | Xaiinykoga, E. B. O61m1as xuMus : yueOHoe mocobue Mocksa: Aii [Tu | 978-5-4497-

Ap Menua, 2561-5,

2024, 90 c. https://www.ip
rbookshop.ru/
136256.html

6.1.2. JlonoiHUTeIbHAA JUTEPATYpPa
Ne ABTOpEI, COCTaBUTEIHN 3arnaBue WsparenscrBo, | Kommuectso/
roj Ha3BaHue ObC
JI2.1 |Tapumn A.IL OO1mas 1 HeopraHuuecKas XUMHS B CXeMaX, PUCYHKaX, CIIG.: [Tutep, 978-5-459-
TaOJIUIAaX, XUMUYECKUX PEaKIHsX : yueO. mocodue 2011, 285c. 00309-3, 1
JI2.2 | Omneitnuxos H.H., Xumusi. AIropuTMbl peneHus 3axad. TecTsl : yued. mocobue M.: 978-5-397-
Mypasbesa ['.I1. JIMBPOKOM, 010924, 1
2010, 245 c.
J12.3 | Tperynos B.P., IlapeBa | Xumus : yue6. nocobue Ps3ann, 2013, 1
AB. 80c.
JI2.4 | T'munka H.JL Oomas xumus : yaed. mocodue M.: KHOPVYC, |978-5-406-
2012, 746c. 02149-1,1
6.1.3. Meronuueckue pa3padoTku
Ne ABTOpBI, COCTaBUTEIH 3arnaBue W3zpatenscrBo, | Komuuecto/
roj Ha3BaHue ObC
JI3.1 | Tperynos B.P., IlapeBa | Xumus.BBeneHue B XuMHUECKHii MPAaKTHKYM,HOMEHKIIATYypa Pszans, 2004, 1
A.B., Epmaxosa JI.IL., XUMHYECKUX COENNHEHUH : MeTox. yKas. 20c.
Kyrosa H.®.
JI3.2 | Tperynos B.P., Llapea | Xumust: anexkrpornu3. Kopposus u 3ammra METaIIoB OT Ps3ann, 2005, 1
A.B., Epmaxoga JI.IT. Koppo3uu : MeTton. ykas.k j1a0.pa0. 20c.
JI3.3 | Tperynos B.P., llapeBa | Xumus pamuomarepuaioB. MeTauibl TOOOYHBIX MTOATPYIIIL. Psi3anb, 2008, 1

A.B., Epmaxosa JI.IL.,
Kyrosas H.®.

[TonyueHue ranpBaHONOKPHITHIA. CBOWCTBA aTFOMUHUS : METOI.
yKa3. K 1a0. paboram

12¢.




Ne ABTOpEI, COCTaBUTEIHN 3arnaBue UsparenscrBo, | Kommuectso/
YOI HazBanue DbC
JI3.4 | Lapesa A.B., Xumust. Knnetrka, KOJUTOWIHBIC CUCTEMBI : METO/. YKa3. K J1al. Pazans, 2009, 1
Tperynos B.P., paboram 16¢.
Epmaxkosa JLIL
JI3.5 | Crproukosa FO.M., Xumus. OCHOBBI cTpoeHUs BeriecTBa. OKUCITUTETBHO- Psi3anb, 2017, 1
Epmaxkosa JLII., BOCCTaHOBUTEJIbHBIE PEAKLUH : METO/. YKa3. K J1ab. paboram 32c.
IToms O.C.

6.2. Ilepeuens pecypcoB HH(OPMALMOHHO-TeJeKOMMYHUKANIMOHHOM ceTn "UHTepHeT"

€| OneKTpOoHHO-0MOINOoTEeUHas cucTeMa «JIaHby, pexkxuM ocTyla — ¢ J1toooro komneto-tepa PI'PTY 6e3 napons. — URL:
https://e.lanbook.com/

22 OnexTpoHHOo-OuONMHoTeuHas cucreMa «[PRbooksy, pexxum nocrymna — ¢ mo6oro kom-netorepa PIPTY 6e3 mapons, u3 cetu
unTepHer 1o maponto. — URL: https://iprbookshop.ru /

93 | Onexrponnas 6ubnuorexa PI'PTY, pexum nocryna ¢ modoro komnstotrepa PIPTY, u3 cetu unrepuer 6e3 napons. — URL:
http://elib.rsreu.ru/

24 | Cucrema mucranionHnoro ooydenust PTPTY Ha 6a3e Moodle [arnekTpoHHEI# pecypc]. - PexxuM qoctyma: mo naposiro. -
https://cdo.rsreu.ru/

D5 | EmuHOe OKHO MOCTYyIa K 00pa30BaTeNIbHBIM PECypcaM, PexnM I0cTyma: mo mapomto.  -http://window.edu.ru /

6.3 Ilepeyenb MporpaMMHOro0 ofecrevyeHusi 1 MHPOPMANMOHHBIX CIPABOYHBIX CHCTEM

6.3.1 Hepe‘leﬂb JIMIEH3HOHHOT 0 U CBODOIHO pPacnpocTpaHsieMoro nporpaMMHoOro 06ecnellemm, B TOM 4YuCJI¢
OTE€YECTBEHHOI'0 IIPOM3BOACTBA

HanmeHnoBanue Onucanne
OnepanuonHas cuctema Windows KommMmepueckast TuiieH3ust
Kaspersky Endpoint Security Kommepueckas THLIEH3Hs
Adobe Acrobat Reader Csobonnoe I10
OpenOffice Cso6ognoe 1O
Microsoft Visio Kommepueckas THICH3HS
Microsoft Office Kommepueckas THICH3Hs
SMathStudio Csob6oanoe 110

6.3.2 Ilepeyenb MHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JJUCIUIIJIMHBI (MOAYJIST)

326 y4eOHO-aIMHUHUCTPATHBHBIN KOPIYC. yueOHas 1ab0-paTopusi, OCHAIEHHAS J1a00paTOPHBIM 000PYyIOBAHHEM,
MOMEIIICHHE ISl XpaHeHus yueOHoro odbopynoBanus [Tanens LCD Philips,

MapKepHasi 10CKa,

MECTO 15 IperoaBa-Teis, ocHameHHoe kommnblorepoMm (Intel Core 15/4Gb), BeITsKHBIE MIKadBI,

1 quctusitop A2-4-02 “OMO”, Habop 1a60paTOpHOIL OCY bl A1l MHAUBUIYaIbHONU paOoThl, pEAKTUBBI, HEOOXOJUMbIE
JUTSL BBITIOJTHEHHST pador,

mkad cymmabHbiii SNOL 58/350 LFN,

Becsl OHAUS PA 214, ananutudeckue ¢ MOBEPKO,

Becbl OHAUS TA 152 B kOMILIEKTe ¢ Tupei

8. METOOAUYECKHUE MATEPHUAJIBI 1O JUCIUIIJIMHE (MO Y JIIO)

Meroauueckue yka3aHus npuBeaeHs! B [Ipunoskennu k paboueil mporpaMme JUCHUILINHEL (CM. JOKYMEHT «MY «XuMus»)

Onepatop 340 000 "KomnaHus "TeHzop" —
JIOKYMEHT MOZAMUCAH 3IEKTPOHHOW MOAMNMUCHIO

noannCcAHO ®reoy BO "PrPTY", PIPTY, KoBaneHko Buktop 20.06.25 18:40 (MSK) MpocTas noagnucb
3ABEAYHOLLMM BacunbeBuy, 3aBeaytowmii kadeapon XT

KA®EAPHI

noanncAHO ®reoy BO "PrPTy", PrPTY, /iutenHos Bnagnmmp 23.06.25 16:56 (MSK) MNpocTas nognucb
3ABEAYIOLLMM leopruesuy, 3aBeaytowmii kadeaport MH3J1

BbIMYCKAIOLLIEN

KA®E/[PbI




