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pa3paborana B coorBercTBru ¢ OC BO:

noonucs

CaMOCTOSTEIBHO YCTaHABIMBACMbIN 00Pa30BaTEIbHBIN CTAHAAPT BBICIICIO 00pPa30BaHUs — YPOBEHB
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Ne 119 0.B.)

Buinyck 3:
om 2 anpena 2021 2. Ne 119 o.s.

CocraBnena Ha ocHOBaHHH yueOHoro TuiaHa 2024 roxa Habopa:
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Haumenosanue Kageopol

HaumeHosarue Kagheopol

noonuco

noonucw

A.A. Kazannes

H.0. Qamunua

A.A. Kazannes

H.0. @amunus



1. IIEJIM OCBOEHUA

Hens qucnumInHbI — cHOPMHUPOBATH Y CTYICHTOB MTOHATHE 00 OCHOBHBIX 3aKOHOMEPHOCTSX U MPOIIeCCaxX XUMHUU;
HA OCHOBE TCOPETUYECKUX M MPAKTHYCCKHUX JaHHBIX PACCMOTPETh CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYCCKHIX
COCITMHEHUH, METO/IBI UX CHHTE3a, MPAKTUICCKOS 3HAYCHUEC W O0JIACTH MPUMCHEHUS. 3aT0KUTh OCHOBBI 3HAHHI
HEOPTaHMYECKOW TEXHOJIOTUH, HAYYWTh MOHMMAaTh W HCIIOJh30BaTh B pacyeTrax oOOIIHME 3aKOHOMEPHOCTU
XMUMHUUYECKHUX PEaKIUii, OCBOUTH COBPEMEHHBIE PEICTABICHHS O CTPOSHHUH BEIIECTBA, AaTh 3HAUCHUE XUMHUYECKUX
CBOWCTB 3JIEMEHTOB B 3aBUCHMOCTH OT MOJIOXKEHUSI B IEPHOINUECKOMN CUCTEME.

3aaun QUCUUTIIMHBI:

1. Tlomy4uuTh mpPENCTAaBICHHE O TMpOIECcCaX U SBJICHUSAX, MPOUCXOAANIMX B TPUPOJEC, HCIOIH30BAThH
BO3MOXKHOCTH COBPEMEHHBIX HAYYHBIX METOJIOB [O3HAHHS MPUPOJIbI M MPUMEHSTh WX [UIS PELICHUS 3a/1a4,
UMCIOIUX CCTECTBCHHOHAYYHOE COJCP)KAHME; MPEICTABICHHE O POJIM XUMHH B TPO(ECCHOHAIBLHOU
JICSTEIILHOCTH.

2. V3yuuTh OCHOBHBIC XMMUYECKHUE SBJICHUS U 3aKOHBI XMMHUH, METO/[bl XUMHYECKOTO UCCIICIOBAHHUS; METO/IbI
PpaboTHI ¢ COBPEMEHHOW HAyYHOMW ammnapaTypoil ¥ BEIpaObOTaTh y CTYACHTOB HaualbHbBIC HABBIKU TPOBEICHHUS
9KCTIEPUMEHTAIBHBIX HAYYHBIX UCCICOBAHUN XUMUYECKUX SIBICHUI U OLCHKH MMOTPEIHOCTEH H3MEPEHH .

3. CdopmupoBarh yMeHHs PEIIaTh THIIOBBIC 33J@4d OCHOBHBIX Pa3[elOB XHMHH, HCIOJb30BaTh OCHOBHBIE
3HAHMS, MOJYYCHHbIC NPU HM3YyYCHHWH PA3[eliOB XMMHM K PEIICHHIO 3a/1ad, CBA3aHHBIX C peali3aluei
npodeccroHaNbHBIX (PYHKIMH; YMEHHUs pabOTHI B KOMaH/Ie TPH PEIICHUH Po(eCCHOHABHBIX 3a]1ad.

2. MECTO B CTPYKTYPE OBPA30BATEJbHOU NTPOI'PAMMBI

Yacte OIIOII BO (6a3oBasi, BapuaTHBHAs) | bazoBas

2.1 Tpebosanus k npedgapumenbHOU HOO20MOBKe 00YUaAIWUXCA —
npeduiecmsyrowue oucyuniunsvl (Mooyau), npaxmuxu u HUP

2.1.1 | Maremaruka 1

2.2 Jucyunaunvt (mooyau), npaxmuxu u HUP, 0111 Komopuix Heo0Xxo0umo 0cgoeHue 0aHHOU OUCYUNTUHBL —
nociedyrowue oucyuniunsl (Mooyau), npaxkmuxu u HUP

2.2.1 | I'eonocus

2.2.2 Duzuueckas Xumust

2.2.3 | Opeanuuecxas xumus

2.2.4 | Ocnoswvl obocawenuss npupoOHvIX UCKONAEMbIX

2.2.5 Dusuxal

2.2.6 | Payuonanvnoe npupodononsb3osanue

2.2.7 | Besonacnocms dcusneoesmenbHocmu

2.2.9 | ObocamumenvHble npoyeccol

2.2.10 | T'opHo-npomsluLiennas 3K0102ust

3. AHAUKATOPHI ®OPMUPOBAHHUA KOMITETEHIIA,
COBMEHIEHHBIE C PE3YJBTATAMM OBYYEHUS IO JUCIIUTIJIMHE

YK-1 CmnocoGeH ocymecTBJISATh KPUTHYECKHIT AHATU3 MPOLECCOB, CHCTEM, MPOGJIEMHBIX CUTYalHii HA
OCHOBE CHCTEMHOI'0 MOAX0/1A € HCMO0JIb30BAHNEM COOTBETCTBYIOIINX AHAJIMTHYECKHX, BLIYUCIUTEIBHBIX H
KCNEPUMEHTATBHBIX METOJ0B, BbIPA0ATHIBATH CTPATETHIO AeiCcTBHI

3HaTh: 3-1 TCOPETUYCCKHUE OCHOBBI MUCIIOJIb30BAHUA aHATUTUICCKUX, BBIYUCIIUTEIILHBIX U
OKCICPUMEHTAJIBHBIX METOA0B JII KPUTHYCCKOT'O aHaJIM3a IMPOoICCCOB.

3-2 OCHOBHEBIE MIPUHIUIIBI TPUMEHEHHUA CUCTEMHOT'O ToAX0Aa JId pCUICHUA
IOCTaBJICHHBIX 3a/1a4.

YMmerThb: Y-1 npuMeHsITh CUCTEMHBIN TTOAXO]1 ISl pelIeHHs] MOCTaBICHHBIX 3a/1a4.
Baagers B-1 BbIpabOTKH cTpaTeruu 1eHCTBUMA.
HABBLIKOM:

OIIK-1 CniocoGeH yYuTHIBAaTh COBPpeMeHHbIE TeHIeHIINN PA3BUTHSI TEXHHKH M TEXHOJIOTHI B 00J1acTH
TexHocdepHOii 0e301aCHOCTH, H3MEPHUTENbHOMH M BHIYHCIUTEIBLHON TEXHUKH, HHGOPMaMOHHBIX
TeXHOJIOTHii, IPHUMEHSATh 3HAHUS (PYHIAMEHTAJbLHBIX HAYK IIPH PelIeHUH THIIOBBIX 32/124 B 00J1aCTH
npogeccuoHaANbHOI 1esITeTbHOCTH, CBSI3AHHOM C 3allIMTON OKpY:Kalollell cpeabl U o0ecneyeHreM
0e30MaCHOCTH YeJI0BeKa

3HaTh: 3-1 TeopeTnvecKre OCHOBBI COBPEMEHHBIX TEHICHIMH Pa3BUTUS TEXHUKH U TEXHOJIOTHH
B 00nacTH TexHocepHoi 6e30macHoCTH

Ymern: V-1 nonp30BaThCsl N3MEPHUTENHHOMN M BBIYHUCIUTEIEHON TEXHUKHOM, COBPEMEHHBIMH
MH()OPMALIMOHHBIMU TEXHOJIOTUSIMU




Baagersn B-1 npuMeHeHus 3HaHUH (yHIAMCHTAIBHBIX HAyK IPU PEIICHIH TUITOBBIX 3a]1a4 B
HABBLIKOM: o0acT npoheCCHOHABHOM EATCIFHOCTH, CBI3aHHOM C 3alUTON OKPYKAIOIIECH CpEeIb
1 obecrieueHreM 0€30IaCHOCTH YeI0BEKa
4. CTPYKTYPA U COJEP)KXAHUE
Ko
| Hanmvenopanme pasnenoB u TeM | Ceme Kon-Bo Komnerennu | Jlurepatyp
3aHs IIpumeuanue
/BUL 3aHATHS/ CTp JacoB " a

THS
Pasgen 1 OcHOBHBIE TIOHATHSA U
3aKOHBI XUMUH

1.1 | BBenenue B OONIYIO XUMHUIO.

OCHOBHEBIE NOHATHSA U TEPMUHBI VK-, JTLLJI
y p 1 2 OIK-1 1.2.
o0mieit xumun. OCHOBHEIE
o J13.1
3aKOHBI OOIIEH XUMUH. /JIeKIus/

1.2 Bakueiimme kiaccel 1 VK-1, J1.1,J1
HOMEHKJIATypa HEOPIraHUYECKUX 1 2 OIIK-1 1.2.
COEAUHEHUN. /meKuus/ JI3.1

1.3 Pemenue 3ama4 mo XuMuu ¢
HCIIOJIF30BaHNEM 3aKOHOB
COXpaHEHMsI MAcCCHhl, VK-1 J1.1,J1
ITOCTOSTHCTBA COCTaBa, KPATHBIX : 1.2.

. 1 2 OIIK-1
OTHOIIICHHUH, 3aKOHA JI3.1,J1
SKBHMBAJIEHTOB, 3aKOHA 3.3
00BEMHBIX OTHOILIEHHH.
/ipakThKa/

1.4 | Jlabopatopnas pabota Ne 1. VK-1 J1.1,J1
Baxkneiiniue kimaccel : 1.2.

. 1 2 OIIK-1
HEOPTaHMYECKUX COCAMHEHHMH. J3.1,J
3.4
1.5 | Jlabopatopnas pabota Ne 2. VK-1 J1.1,J1
OrnpeneneHre MOJISPHOM MacCChI ; 1.2,
1 2 OIIK-1
SKBHBaJICHTA METAJIJIA. JI3.1,J1
3.4
Paznen 2. Ctpoenue aroma u
nepuoauueckuii 3akon J.M.
1 14
Menzeneesa .
XuMHIECKast CBSI3b

2.1 PasButne mnpejcraBiieHHR 00

aToMe H erg f:[T OCHHUU VK-1, TLLJ
POCHIH. 1 2 OIIK-1 1.2.

Pacnpenenenue 31eKTpOHOB B 131

aTomax. /JIeKIus/ )

2.2 | Ilepriopnueckuii 3aKoH M
nepuoguueckas cucrema JI.1.

M .

HHeTr;uinzeT]za HC;[OBpeMeHHa}I VK-1, A1,
priperan 1 4 OIK-1 1.2.

MIEPUOINIECKOTO 3aKOHa U 131

MEPUOJUYECKON CHCTEMBI ’

XAMHYECKUX

3JIEMEHTOB. /HEKIAs/

2.3 [IpuHIUIBL 3aMOTHEHHS

opburaneii B aTomax.
KBaHTOBEIC uKClIa Kak
XapaKTepUCTHKH, VK-1 J1.1,J
OTIPEICNIAIONINE COCTOSTHHE : 1.2.

1 2 OIIK-1
9JIEKTpOHA B aTOMe, M X J3.1,1
¢bu3nyecKkuii CMbICI. 3.3
ONeKTpoHHBIE W TpadudecKue
(hopMyIIBI 2IEMEHTOB.
/TipakTHKa/

2.4 | KonrponbHas pabora Nel 1 2 YK-1, J1.1,J
/TipaKTHKa/ OIIK-1 1.2.




J13.1,J1

3.3
CCKON CBA3 OIK-1 1.2,
XapaKTCPUCTHUKH CBSI3U: JIJIMHA,
J13.1
SHEprus. /IeKius/
“2 | Teopm saremmmane eomsen K1 | ALLD
Pz Bae cpAse OIK-1 1.2,
(BC). Teopust MONEKYISIPHBIX
v J13.1
opOuTaNIeh./meKIus/
Pasgen 3 OOmrue
3aKOHOMEPHOCTH XMUMHYECKHUX
MIPOIIECCOB. DHEPreTHKa
XIMHUYECKHX TPOLIECCOB.
XuMmdecKkasi TepMOANHAMHKA
3.1 OO01Ke TOHATHS O CUCTEMAX.
STKJf;ITIie;Ii;}IcpHTHe u VK-1, a1,
30JHMPOBAMHRIC OIK-1 J1.2.1,J1
CUCTEeMBL. [ OMOTeHHbIC 1 31
reTeporeHHbIE '
CHUCTEMBL./JICeKIHs/
3.2 | IlepBoe u BTOpOE
YK-1,
HayaJl0 TEPMOJUHAMUKHU. JI1.1,
OIIK-1
Ionarue sHTpONUM U J1.2.1
SHTAJIBIINN./HEKIAS/
3.3 Pacuersl TerioBhIX
3¢ PEKTOB XUMUIECKUX 1.1
- VK-1, 11,71
P 3.0,
MPOTEKAIOIIUX TPOLIECCOB. 33
/mpakTHKa/ )
3.4 | JlabopatopHas pabota Ne3. J1.1,J1
M YK-1,
TemnoBoit a3 dexT 1.2,
o OIIK-1
XUMHUYECKUX PEaKIHi. J3.1,J
34
Pasnen 4 Xumnueckas
KHHETHKA. XUMHUYECKOe
paBHOBECHE
4.1 | OCHOBBl XHMHUYECKOU
KHHETHKH ¥ XUMHYECKOTO
e Coeens
LA OIK-1 121,71
KOJINYECTBEHHOE BBIPAKCHUE. 31
DaKTOpHI, BIHUAOIINE HA '
CKOPOCTh XUMHUYECKUX PEAKIIHIA.
/nexiusi/
4.2 | Heobpatumbie 1 0oOpaTUMBIE
XUMHUYECKHE PEaKI[HH.
XuMudeckoe paBHOBECHE.
YK-1,
KoHcTanTta XxuMuueckoro OIK-1 JI1.1,
paBHoBecus. Ilpunnun Jle- J1.2.1
Ilarense. Ionstue o
karanu3ze. Kataius3 roMoreHHbIi
U TeTEePOreHHBIN. ./TIeKIHsl/
4.3 | Pemienue 3aja4 o teme J1.1,J
YK-1,
«XuMHUYECKasT KHHETHKA» OITK-1 1.2.
/mpaxTuka/ J3.1,J1
3.3
4.4 | KonrponbHas pabota Ne2 VK-1, J1.1,]
OIIK-1 1.2.




J13.1,J1

3.3
45 | JlaboparopHas padota Ne 4. J1.1,]1
XuMmuueckast KHHETHKA H VK-1, 1.2.
XUMHYECKOE PaBHOBECUE. OIIK-1 J3.1,J
34
Pasnen 5. PactBopsl
51 Kﬂaccn(bnkacum ; VK-1, a1,
pactBopoB. Crioco0bl OIK-1 2.1, 01
BBIPKCHUS KOHIICHTPAIIUU 31
pPacTBOPOB. /JeKITHs/ '
5.2 | JlaboparopHas pabota Ne 5. J1.1,1
VK-1,
[IpuroroBneHme pacTBOPOB 1.2.
. OIIK-1
3aJaHHOI KOHIICHTPALINH . J3.1,J1
3.4
5.3 | JlaboparopHas pabota Ne 6. J1.1,1
VK-1,
OmnpeneneHne KOHIEHTPAIHN 1.2.
OIIK-1
PacTBOPOB THUTPOBAHHEM . J3.1,1
34
5.4 | IloHsTHe HIEaTbHOTO PacTBOpA. YK-1, J1.1,
Konnuratushele cBoiicTBa OIIK-1 JI.2.1,J1
pPAcTBOPOB. /JCKIHs/ 3.1
5.5 | Cnabble 31EKTPOIHTHL 3aKOH YK-1, J1.1,
pasbasneHus OcTBajbaa. OIIK-1 J.2.1,J1
/nexiusi/ 3.1
5.6 | Kpucrannuzanus u KumeHue J1.1,J
YK-1,
pactBopoB. Kpmockomus u OITK-1 1.2.
90yIHOCKOIHSL. /TIPaKTHKa/ J3.1,1
3.3
5.7 ?aCTBopH OMEKTPOIHUTOB. V-1, A1
€OpUsl DIIEKTPOIUTHIECKON OITK-1 12.1 01
JIVICCOTIHAITIH.
31
/mexuus/
5.8 | JlaboparopHas pabota Ne 7. J1.1,1
. YK-1,
Teopus 2IEKTPOTUTHUECKON 1.2.
OIIK-1
JIACCOLHAIIHH. J3.1,J]1
34
5.9 | Huccommanus Boasl. MoHHOE
J1.1,J1
MPOU3BEICHUE BO/IbI, YK-1, 12
BOJIOPOJIHBIN OIIK-1 1 3'1' 1
mokaszaremb. [ 'uaApoiIn3 colei. 3' 3’
. /mpaktuka/ '
5.10 | JlaGoparopnas paGora Ne 8 J1.1,1
o YK-1,
Tunponus coneit . OITK-1 1.2,
Jd3.1,1
34
Paznen 6. DnekTpoxumMuyeckue
MIPOIIECCHL.
6.1 | OxucauTensHo -
BOCCTAHOBHTEIJIbHBIC PEAKI[HH.
YK-1,
Tunel OKUCIUTENIBHO - JI1.1,
. OIIK-1
BOCCTAHOBHTENIFHBIX PEaKINii. J.2.1
Baxwneiiime okuciurend u
BOCCTAHOBHUTEH. /JIEKIMs/
6.2 | CocraBiieHue ypaBHEHHI
OKHUCITUTEIBHO - } A1,
BOCCTAaHOBUTEJIBHBIX PEaKIUH. VK-1, 12
MeTo/1bI 3I€KTPOHHOTO Oananca OIIK-1 B 3' l. B
U MOHHO- MOJIEKYJIIPHBIX 3' 3’

MOJIypEAKIHH.
/TipaKTHKa/




6.3 | Konrponbnas pabora Nel.3 J1.1,J
YK-1, 12
OTIK-1 J13.1,11
3.3
6.4 | JlabopatopHas pabora Ne 9 J1.1,]1
VYK-1,
OKHCIHUTEIBHO - 1.2.
OIIK-1
BOCCTAaHOBUTEJIbHBIE PEAKLIUHU. JI3.1,J1
3.5
6.5 | OCHOBBI 3MEKTPOXHMUH.
CraHnmapTHBIC SJIEKTPOIHBIC VK-1,
. J1.1,
MMOTEHIMAJIbI, TaIbBAHUYECKHUI OIIK-1 121
AJEMEHT. DIIEKTPOIIU3. -
/nexius/

6.6 3JI6KTpOJ;I/I3 u FZ;IBBEIHPI‘-IGCKHPI V-1, A11,01
anemeHT. 3akoH Dapayes. OIK-1 12, 712.1
VYpasuenue Hepaera.

J13.2
/ipakThKa/

6.7 | JlabopatopHas padora Ne 10 YK-1,

DNeKTPOIHbIEC MOTSHIIUATIBL. OIIK-1 JI3.5

6.8 | JlaboparopHas pabora Nell. YK-1,
DIEeKTPOXUMHUIECKasi KOPPO3HsI OIIK-1 JI3.5
METAJLJIOB.

6.9 | JlabopatopHas pabora Nel2- VK-1,
13.21eKTpOoXUMHUYECKOE OIIK-1 JI3.5
MTOJTYYICHHUE JIATYHH B OPOH3BI
Paznen 7. KoopanHaunoHHbIe
COCIUHCHUS

7.1 Koopnunanuonssie J1.1,J1

VK-1,
COEqUHEHNS./TIEKIUsA/ OITK-1 1.2.
J22,J1
3.2

7.2 | KonrponbHas padota Ne2.1 YK-1, J1.1,J1

/mpakTHKa/ OIIK-1 1.2.
J122

7.3 Jlabopatopnas padorta Nel3. YK-1,

KomriekcHbie coeTMHEHUS OIIK-1 JI3.5
Paznen 8. Xumus 371€MEHTOB.

8.1 | OOmas xapakTepucTuka U

CBOIiCTBa HEMETAIJIOB. J1.1,J1
VK-1,

OcoOeHHOCTH 3TEKTPOHHOTO 1.2.
OIIK-1

CTPOEHUSI HEMETAJUIOB, UX J2.2,J1

MTOJIOXKCHHE B TIEPHOAHICCKOM 3.2

CHCTEME JIEMEHTOB. /JICKIIHs/

8.2 XUMHYECKHE CBOMCTBA J1.1,J1

HEMETaJIOB../IPaKTHKa/ VK-1, 1.2.
OIIK-1 J22,J1
3.2,
JI3.5
8.3 Perrenue 3amau./mpakTuka/ VK-1, J1.1,J1
OIIK-1 1.2.
22,11
3.2,
JI3.5

8.4 | JlaGoparopnas pabota Ne 14 VK-1, J1.1,1
Onpenenenre HEMETAIJIOB B X OIIK-1 1.2.
COETMHEHUSIX JI13.2,J1

3.5

8.5 | JlaGoparopHas pabora Ne 15. YK-1,

. J1.1,]1
XUMHYECKHE CBOMCTBA OIIK-1 12

TaJIOITCHOB




J3.2,]1

35

8.6 J1.1,]1
KontponbHas padora Ne2.2 YK-1, 1.2.

2 2 OIIK-1 22,1
3.2,
J13.5

8.6 | OOmas xapakTepucTuka U

CBOMCTBa METAJUIOB.

MeTtannnueckoe COCTOsIHUE

BEIIIeCTBAa: OCHOBHBIC IPU3HAKH,

30HHAs TEopus, VK-1 J1.1,J1
METaJUINIeCKast CBS3b. 2 4 OHK-EI. 1.2.
Oco0eHHOCTH 3TEKTPOHHOTO 22,71
CTPOCHUS aTOMOB, CIIOCOOHBIX K 3.2
00pa30BaHUI0 METAUTHYCCKON

CBSI3M; TIOJIOKCHUE ITHX

JJIEMEHTOB B TIEPUOMYCCKOU

cucTeMe. /nekuust/

8.7 OO011e XMMUYECKHUE CBOHCTBA T11.0
metaoB. [lonyuenue VK-1, 12 )'[’2 1
METAJUIOB 3IEKTPOIU30OM 2 4 OIIK-1 ’ Ji ) 2' ’
pacIuiaBoB u ’
pacTBOPOB./TPaKTHKA/ 3.2

8.8 | JlaboparopHas pabota Ne 16 VK-1, 12,71
XUMHIECKHEC CBOMCTBA 2 2 OIIK-1 2.1, J1
METAJIJIOB U UX COETUHEHUN 32J13.5

8.9 | JlabopatopHas pabora Ne 17 VK-1, 12,71
OnpefencHue )KeCTKOCTH BOJIBI 2 2 OIIK-1 2.1,J1

3.2J13.5

8.10 | OOmast xapakTepHCTHKa
aTOMOB JJIEMCHTOB U MPOCTHIX
BEIIIECTB, HAXOXKICHUEC B
npupoie. CrocoObl MOTy4YEeHUS
IICJIOYHBIX METAJIOB.

CBoiicTBa, Moiy4eHHe M VK-1 J1.1,J1
MIPUMEHECHAE OCHOBHBIX . 1.2.
COEIMHEHUN IIEJIOYHBIX 2 2 OIIK-1 J2.2,J1
METaJUIOB: THIPHIOB, 3.2
OKCHIIOB, THIPOKCH]IOB,

MIePOKCHIOB, coseid. KanuitHbie

ya00peHus. DJIeMEHThI TI1aBHOM

noarpynnsl II rpynmst.

/nexuus/

8.11 | DnemeHTHl MOOOYHBIX
MOTPYIII EPHOAMYCSCKON
CHUCTEMBI U HUX VK-1, 1 }_;’ 1
coequaeHUs. OcOOEHHOCTH 2 2 OIIK-1 1 2'2' it
ANEKTPOHHBIX CTPYKTYp d- © 3' 2’
f-aeMeHTOB, HAXOX/ICHUE B '
pupoze. /mexuus/

8.12 | Xumus aneMeHToB. Pemenue VK-1 J1.1,J
3aqad. /IpaKTuKa/ 2 2 OHK-EL 1.2,712.1,

122,
J13.2
4 CamocTtosTenbpHast paboTa 12 72
CTYJCHTA

4.1 | Pabota c IEKIIHOHHBIM 11T
MaTepHasioM, C YIeOHBIMH 1 5 VK-1 19 o
MTOCOOMSAMH U HIIEKTPOHHBIMH OHK-,l J'I '
HUCTOYHUKAMHU WH()OPMAIHH IS 5 = 137121




MIOJIrOTOBKY K BBIITOJTHEHUIO U
3amuTe J1abopaTopHBIX padoT.

122,01
3.1,

J132, 1
3.3,
134,11
35
4.2 | PaboTa ¢ ICKIIMOHHBIM J1.1,]1
MaTepualioM, ¢ y4eOHbIMU 5 1.2,
TOCOOMSAMH U HIIEKTPOHHBIMH JI
HMCTOYHUKAMHU HH()OPMAIIH IS 1.3J1.2.1,
MTOJITOTOBKH K MPAaKTHIECKUM VK-1, J22,J1
3aHATHSIM. OIIK-1 3.1,
J32,J1
15 33,
JN34,]1
35
4.3 BrinonseHue noMairHero J1.1,J1
3aJJaHMs 1.2,
3 |
1.3J1.2.1,
VK-1, J22,J1
OIIK-1 3.1,
J32,J1
3.3,
3 J134,J1
35
4.4 | PaboTa ¢ 31eKTpOHHBIM J1.1,J
pecypcom LMS Canvas 5 1.2,
JI
Oh | a2,
J22,J1
5 31,
J32,J1
3.3,
4.4 Pa6GoTa ¢ neKIHOHHBIM
MaTepHaJiOM, C YICOHBIMH
MTOCOOMSMU U DNIEKTPOHHBIMH
HUCTOYHUKAMU HH()OPMAIHH IS
U3yYEHHsI BOIPOCOB,
BBIHECEHHBIX Ha
CaMOCTOSTEIILHOE U3yUCHHE.
=  (CBs3b CBOMCTB J1.1,J1
3JIEMEHTA C €ro 1.2,
IIOJIOKEHHEM B JI
NEePUOIUYECKON 1.3J1.2.1,
CHUCTEME. VK-1, J12.2,
= l3meHeHuEe BeTUYHH 16 OIIK-1 JI3.1,
paanycoB, SHEprui J13.2,
HOHM3AIUH, CPOJCTBA JI13.3,
K DJICKTPOHY U J13.4,
3JIEKTPOOTPHUIIATEIHLHO JI3.5

CTH aTOMOB C POCTOM
3apsIoB X sIEp.

=  Krnaccupukaus
KOOpAMHAIMOHHBIX
COEIUHEHUI.

= Homenknarypa
KOMILIEKCHBIX
COEIMHEHUI




= DIEKTPOJIUTHYECKAS
JIACCOLHALIHS
KOMILIEKCHBIX
COCIMHEHUI.
Koncranra
HECTOMKOCTH.

=  3HaueHue
KOMIIICKCHBIX
COEIMHEHUH.

*  HHauBunyanbHbIE
JIOMAaITHUE 3aJJaHus 110
BOIIpOCaM
HEOPTaHUYECKOU
XHMHH.

Konrpons 1 18

5. ®OHJ ONEHOYHBIX MATEPHUAJIOB

S.IKOHTI)OJ'II)HI)IC BOIIPOCHI 1JIA CaAMOCTOSITEIbHOM MOATOTOBKH K IK3aM€EHY.

w N

10.
11.
12.
13.

14.
15.
16.
17.

18.
19.
20.
21.
22.
23.
24,
25.
26.
217.

Marepuans! 1Js ouenku 3Hanmii (YK-1, OITK-1)

Ilepeuens 6onpocoe onsa npomexrcymounol ammecmayuu (SK3amMer)

OCHOBHBIE TIOHATHS XUMHUH: aTOM, MOJIEKYJa, XHUMIUECKIH AIIEMEHT, IIPOTOH, HEUTPOH, HIEKTPOH.
W3oTomsl, amoTpomus.

Crexuomerpusi. OCHOBHBIE 3aKOHBI CTEXHOMETPHH.

3aKOoH NOCTOSIHCTBA cOCTaBa. [laqbTOHUIBI U OEPTOILIIHIBI.

AToMHasi Macca, OTHOCHTETIbHASI aTOMHAs Macca, CBA3b MEX/y aTOMHON M MOJISIPHOM Maccoi.
MounekymnsipHas macca. Monbs. MoisipHas Macca.

Uucno ABoraapo. CBs3b MEXAY KOJIUIECTBOM BEIIECTBA, MACCOM, 00EMOM, U YHCIIOM aTOMOB.
VYpasuenne Menaeneea-Kiaiinepona.

DOKBUBAJICHT. 3aKOH HKBUBAJIEHTOB. 3HAUEHUS IKBUBAJIEHTOB BOJOPOJIAa M KUCIOPOA.

MomnsipHas Macca SKBHBAJICHTa, MOJIIPHBIH 00heM SKBUBAICHTAa. JKBUBAJICHT KUCIOTHI, OCHOBAHMUS,
COITH.

3akoH ABorazpo. CneacTBus U3 3aKOHa ABOTazipo.

Crpoenne aroma: Mozenb ToMIcoHa, TUIaHeTapHAast MOJeNb aToMa Pesepdopaa.

Crpoenne aroma: moctynaTel bopa, Mmogens aroma o bopy.

KBaHTOBOMEXaHMUYECKas MOJIETh CTPOCHHUS aTOMa. XapaKTePUCTHKA KBAHTOBBIX YHCEIL.

Ipunmun [Maymu. [TpaBuno Xynna. [Ipuannn Hanmensei sHepruu (mpasuio KiegkoBckoro).
DNEeKTPOHHAs CTPYKTypa IHEPreTUIECKUX MOAYPOBHEH B 3aBUCUMOCTH OT HaXOKJIEHUS dJIEMEHTA B
NIEPUOJUYECKON CUCTEME.

XapaKkTepuCTHKa XUMHYCCKOMN CBSI3U. G-, TT- U O- CBA3b.

KoBanenTHas, HOHHAs, MeTaJUTMUECKast U BOJOPOIHAS CBA3b.

CuctemMa, BHIBI CHCTEM.

[MapameTpsl cocTostHUS, QYHKIS COCTOSIHHS, HOPMaJbHEIC U CTaHAApPTHHIC yciaoBus. HyneBoit 3akoH
TEPMOAUHAMHUKH.

[epBEIit 3aKOH TEPMOAMHAMUKY, MTOHATHE 00 YHTAIBITNH.

3akon ['ecca. 3akoH Kupxrodda.

TennoeMkocTb. DK30TEpMUUECKUE U FHIOTEPMUUECKUE MIPOLECCHI.

Bropoii 3akoH TepMoanHaMHUKH. CaMOIIPOM3BOJIBHBIE U HECAMOIIPOM3BOJIBHEIC ITPOIECCHl. DHTPOTIHS.
CobOomHas saeprus [ m66ca. Hanpasnenue nmpoTekanus mporecca.

dusndeckuii cMpici dHepruu ['n60ca (BpIBeCTH U3 onpezesieHus ). Temneparypa Hayajia peakiluy.
3aKoH AEHCTBYIOMHMX Macc (BBIBOJ (pOPMYIIB).

3akoH HeﬁCTByIOLHHX MaccC Jist TOMOT€HHBIX U T€TCPOTCHHBIX CUCTEM.

XHUMHUYECKOE PaBHOBECHE.

Cwmemienue pasaoBecus (npunmi Jle-I1larense). [TosicHuTe Ha KOHKPETHOM IIpUMeEpE It TOMO(Ba3HBIX
ra30BbIX pPeakIuil u rerepodasHbIX.




28. CkopocTb XMMHYECKO# peakiuy. KoHcTaHTa CKOPOCTH XUMHYECKOH peaKiny.

29. Ilpasuno Baur-T'odda. TemneparypHslii KOOQPUIHEHT CKOPOCTH XUMUYECKON PEaKLINH.

30. dakTopsl, BIMAIOIINE HA CKOPOCTh XUMHUYECKOH PEaKIuy.

31. CkopocTbh TOMOTEHHOW Y I€TepOreHHOMN PEaKIIUH.

32. CnocoObl BBIpa)KeHHs COCTaBa PACTBOPOB.

33. MonHoe mpousBeneHHE BOJBI, BOJIOPOIHBIN ITOKA3aTEIb.

34. Twugpomus comeit.

35. Kpunockonmueckas u 30yIITHOCKOTTIECKast TOCTOSTHHBIE.

36. AKTHBHOCTH M KOO(Q(QHUINEHT aKTUBHOCTH.

37. T'mnpomnms coneit. Buapl runpponmsa. [10SCHUTE Ha KOHKPETHOM MIpAMEpE.

38. OKHCIUTENHHO-BOCCTAHOBHUTENBHBIE peakiny. OKNUCICHNE W BOCCTaHOBIEHHE. OKUCIUTENN U
BOCCTaHOBUTEIIH.

39. CreneHp OKHCIIEHHS, IPABUIIA JUIS ONPE/ICIICHHS CTEICHN OKUCIICHUS.

40. Knaccudukarys OKHCINTEIbHO-BOCCTAHOBUTEIBHBIX PEaKLHii (TPUBEANTE IPUMEPBI).

5.2. IlepeyeHb padoT, BHINOJIHSIEMbIX [0 JUCHUIJIHHE

B TMCPBOM CEMECTPEC BBINTOJIHACTCA 3 Ay AUTOPHBIC KOHTPOJIbHBIC paGOTbI, BO BTOPOM CEMECTPC BLIITOJHACTCA 2
Ay JUTOPHBIC KOHTPOJIbHBIC pa6OTLI M OJJTHO JOMAIIHCEC 3aJaHUC.

KoHTpo1bHBIe BONPOCHI 1151 TEKYIIEro KOHTPOJIS YCIeBaeMOCTH

Ilepeuens éonpocoe 0na mexkywezo konmpons ycnesaemocmu.(YK-1, OTIK-1)

3axoH dapanes. 3akoH Heprera

OJEeKTPOM3: ero BUABI, YCIOBHS NPOTEKAHUS.

DNEKTPOIN3 PacIIaBOB U 00JACTH €ro MPUMEHEHHUS

DNEeKTPOIU3 PaCTBOPOB U 00JIACTH €ro NPUMEHEHUS

Knaccugukarms 31eKTpoIoB.

Haxoxxnerne B npupoie, MpUMEHEHHE M METOBI IIOTYICHHS MIETOYHBIX METAJLIOB

Haxoxxnerne B mpupoe, MpUMeHEHHE U METO I TIOTYICeHHUS MEII0YHO3EMETbHBIX METAIIOB

Haxoxxnerne B mpupo/ie, MpuMEHEHHE ¥ METOIBI TIOTYYCHHUS TaIOTEHOB H BOAOPOAA

Haxoxxnerne B npupo/ie, MpUMEHEHUE M METOBI IIOTYYEHHS SJIEMEHTOB TIOATPYIIEI Oopa

0. HaxoxneHue B pupoJie, IPUMEHEHHUE M METOIBI IIOTYICHHUS YTIIIepo1a, KpeMHHS U TepMaHUs

1. HaXO)KILeHPIe B IIpyupoaec, MpUMEHCHUEC U METO/IbI TOJTYYCHH O0JI0OBA U CBUHIIA

12. HaxoxxJeHue B IpUpoJie, IPUMEHEHHE ¥ METO/IbI TIOJTyYSHHUS SJIEMEHTOB TIOATPYIIIBI a30Ta U UX
COEJIUHEHU .

13. JlabopaTopHOE ¥ MPOMBIIUICHHOE TOyYCHUE U IIPUMEHEHHE a30THOM KUCIOThI. XHMMUYESCKHE CBOUCTBA
A30THOM KHUCIIOTHI

14. HaxoxaeHue B PUPOJIE, MPUMEHEHHE U METO/IbI TIOJIYUYCHHUS KHCIOPOa CEPhI U CEIICHA.

15. JlabopaTtopHOE M MPOMBIIUICHHOE TTOy9IeHUE U IPUMECHEHUE CEPHOM KUCIOTH. XUMUUECKHE CBOICTBa
CEPHOU KHCIIOTHI.

16. HaxoxxneHue B Ipupo/ie, MPUMEHEHIE U METOIBI TOJTYYCHUS METAILIOB OATPYIIIBI METU U IIHKA.

17. HaxoxxneHue B IpUpOJIE, IPUMEHEHHIE U METO/IBI TIOTYYICHUS METAIDIOB CEMEUCTRA JKelle3a

18. HaxoxxneHue B Ipupojie, MPUMEHEHHE M METOIBI TIOTYYCHHUS METAIUIOB CEMEHCTBA TUTATHHEI

19. HaxoxxneHue B pupoie, MPUMEHEHHE M METOIBI IIOJTYYCHHUS TUTaHa, BAaHAIU, XpOMa U MapraHIia.

20 HaXO)K)IeHI/Ie B IIpUupoaec, MpUMEHCHUEC U METO/IbI TOJTYYCHU A Ba)KHEHIIINX JJAHTAHON 0B U AKTUHOUIOB.

RPpoo~NoorwhE

Ocy1ecTBUTh pSA MpeBpalieHUH. 3anucaTh YpaBHEHUS COOTBETCTBYIOIIUX PEAKLIUIA. .
PbBr, — HBr — Br, — KBrO3z — HBrO3; — FeBrs;

Cl, —» HC1 —- KC1 — C1,; — BaCl,; — HCI1;

Cl; — KCIO3 — KCI1O4 — HCIO4 — ClO; — HCIOs.

S — H3S — NayS — NayS, — SO, — S;

SOz — NaHSO3 — Na2803 — NazSO4 — NaHSO4 — Na28207;
KMnOs — Oz — Nay0; — H0; — I;

NaH803 — N328205 — NaHSO3 ad NazSOg i Na28203 — Na28405.
NHz; — N2 — NO — NO2 — KNO3 — Oy;

Cag(PO4)2 — P;s — H3PO4 — (ZnOH)3PO4 — Zn(H2PO4)2 —>Zn3(PO)2;
0. P4 — CasP2 — PH3 — P4O19 — Ca3(PO4)2 — Ca(H2PO4)2;

11. HNO3 — NH3 — (NH4)2CI'207 — N2 — NasN — NH4NO:s.

12. CO; — COClz; — COz — C — Al14C3 — CHy;

13. Si— NazSi03 — H4SiO4 — Si10, — SiCly — KzSiOa;

14. CO, — NH4HC03 — BaCO3 —» CO, —» CO — COBI‘z;

BOoOo~NOGO~WNE




15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
3L
32.
33.
34.
35.
36.
37.
38.
39.
40.

RN AN

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31
32.
33.

Pb — Pb(OH)z — Pb02 — Pb304 d PbClz — Hz[PbClﬁ];

Al —» Na3AI03 — A1203 — [AI(OH)2]2304 — AlClg;
Na3[AI(OH)6] - A12(304)3 — Al,03 — Al(OH)g — A1203;
Al(N03)3 — Al1Cl; — Na3[A|(OH)6] — Al(OH)3 — A1,S3;
Al - AIN — Al(NO3)3 — Al - KAIO; — A1,0s.

Na — NaH — NaOH — NaHCO3; — Na,CO3; — NaOH;

K — KO; — K20; — K20 — KHSO4 — KC1.

Fe — FeCl, — Fe(OH)z — Fe(OH)3 — NayFeO,

Na,FeO; — FC(OH)3 — NaFeO,; — Fe(OH)3 — Fe;,03 — FeO;
FesO4 — Fe — FeClz — FeS — FE(NO3)3.

KMnO4 — MnO; — MnC1l, - HMnO4 — KMnO4;

KMnO4 — MnSO4 — MnCO3 — MnO — NazMnO4;

NaMnO4 — NaMnO4 — Na;MnO4 — MnO; — Na,MnOg.
Cr(NO3); — Cr(OH)z — K3[Cr(OH)s] — K3sClO3 — Cr(H2PO4)3 — CrPOq;
Cr03 — KoCrO4 — KoCr07 — Cra(S04)3 — K3[Cr(OH)g];

Cr SO4 — Cr2(SO4)3 — K2CrO4 — CrO3 — Cr20s.

KMnO;— MnSO; — Mn(OH)2 - MnO — Mn

S0O2 — NapSO3 — NaHSO3; — NaS03; — CaSO3; — SOa.

CuCl; —» CuCl —» [CU(NH3)2 1Cl —> CU(NO?,)Z — Cu

CO; — C — CO — CO, — Ca(HCOgz); — CaCl,.

Fe —» FeC|2 —> FEC|3 —> FE(OH)g — Fey03

SiO, — Na,SiO3 — H,Si03 — Si0; — Si — SiOs.

Cu — Cu(NOs3)2 — CuO — CuCl; — Cu (OH); —» CuO

N; — NH; — (NH4)HPO4 — CaHPO4 — Ca(HzPO4)2 — H3PO,.
Mn — MnCl; - KoMnO4 — MnSO4 — Mn

(NH4)2SO4 — NH4Cl — NH3 — NH4H;PO4 — NH3 — NH4NO3

3aKOHYUThH YpaBHEHUS PEAKIIHil.

a) I + HNOs3 (xonm.) — 6) HC1O3 + HC1 — B) KoCr207 + Kl + H2SO4(paz6.)—

a) I, + H,S (p-p) — 6) Kl + H,0O, + H,SO4 — B) Clo+ 1, + Ba(OH)z —

a) Cl, + KI + KOH — 6) HCIO4 + P,05 — B) CaOCl; + HC1 —

a) HC1 + PbO; — 0) HCIO3 + P + H2O — B) FeSo + O, —

a) S +NaOH — 6) H,S + SO, — B) Naz;S +S —

a) NaBr + HzSO; (kouir.) — 6) H2SO4 (konir.; pas6.) + Fe, Al, Cu, Zn — B) H2SO4 (koHi.; pas36.) + C, P, I,
N

a) NazS;03+ Cly, I, —  6) HaS + KoCr,O7 + HC1 — B) SO2 + KMnO4 + H,O —

a) NazSO3 + K3S + HaSO4 — 6) SO2 + NO2 — B) As;Sz + HNO3 + H,O —

a) Se + NaOH — 06) Al,Tez + H:O — B) HoS + HNO3; —

a) Na,SeO3 + HI — 6) NayS;04 + K,Cr,07 + HSO4 — B) K,S,0g + FeSO, —

a) H>0, + Nal — 6) Na,O, + NaBr + H,SO; — B) Na,O, + NaBr + H,SO4 —

a) H,0; + Ko,Cr,0O7; + HC1 — 6) H,0;, + As,S3 + NaOH — B) Na,SO3; + KMnO4 + H,SO4 —
a) TeO, + KOH — 6) PoO; + HNO3; — B) TeO, + H2O, + H,O —

a) O3+ CrCls + KOH — 6) Li + N, — B) MgsN, + H.O —

a) HNO; + H,O2 — 6) HNO; + H2S — B) KNO; + K2Cr07 + HaSO4 —

a) KNO; + Kl + H,SOs — 6) NO2 + H;O —  B) N2O4 + Ca(OH), —

a) NoHs + O2 — 6) NH4C1 + CuO — B) HNOs(komnt.) + Cu, Ag, Zn, Fe, Al, Mg —

a) HNOs(pa36.) + Cu, Ag, Zn, Fe, Al, Mg — 6) Sb,0s + KOH + H,0O — B) H3PO3 + AgNO3 + H,0 —
a) HsPO4 + CaCl, — 6) PHz + KMnO4 + H,SO4 — 8) HNO3 + CuzS —

a) NaOH + H,0 + Si (C,Sn,Pb) —» 6) NaOH + H,0; + Ge — B) MnSO4 + PbO; + H,SOs —
a) Sn + KOH + H,0 — 6) SiO2 + HF — B) SnCl, + NaBiO3 + HC1 —

a) GeCly + O, + NaOH + H,0 — 6) Pb + KOH + H,O — B) PbS + H,0, —

a) BoHe + NaH — 6) Na[BH4] + H,O — B) NayB407 + H,SO4 + H.O —

a) Al + KOH + H,O — 6) Al+ NaOH pacnnas) — B) Al + NaNO3 + NaOH + H,0 —

a) A1,03 + K2CO3 — 6) A1,03 + KOH + H,0 —  B) Nas[Al(OH)g] + CO—

a) Al12(SO4)3 + Na,CO3 + H,O — 6) A1(OH)sz + A12(S04)3 — B) A12S3 + KOHms6mmor) + H2O —
a) HCIO4 + P,Os —  6) H202 + KoCr,07 + HC1 —  B) CaOCl; + HC1 —

a) KNO; + K,Cr,07 + H,SO4 — 6) NO2 + H:O —  B) KI + H202 + HSO4 —

a) NaBr + H;SO4 (koni.) —  6) NaSeOs + HI —  B) Na2S;04 + KoCr07 + HoSO4 —

a) Na2O + HSOs —  6) NapO2 + HaSO4 (p) — B) BaO2 + KMnO4 + HSOs—

a) NH4C1 + Mg(OH), — 6) BeC1; + KOH — B) Be + KOH + H,O —

a) Fe+ O, + HO — 0) Fe(OH), + O2 + Ho O — B) FeSO4 + O, + H0 —

a) FeS0O, + KBrOs + H,SO4 — 6) Co(OH)3z + HC1 — B) Ni(OH)3 + HC1 —




34.
35.
36.
37.
38.
39.
40.

a) FeClz + KI — 0) Fe(OH)3 + Cl> + KOH — B) FeS, + HNO3 (konir.) —

a) KoFeO4 + HoO — 6) KoFeO4 + HC1 (KOHH.) — B) KoFeO4 + HNO3 —

a) Ks[Fe(CN)s] + KMnO4 + H: O — 6) MnC1; + Br, + KOH — B) MnSQO4 + NaBiO3 + H,SOs—
a) MnO; + PbO, + HNO; — 6) MnO; + KI + H,SO4 — 8) KMnO4 + SO; + HSO4 —

a) KMnO4 + K3S + KOH —  6) KMnQO4 + FeSO4 + H,O —  B) KMNnO4 + C3Hs(OH)3 + HaSOs—
a) KMnO4 + H,0, + HoSO4 — 6) KMnQOs + MnCl, + H,O — B) KoMnO4 + H.O —

a) K,Cr,07 + HC1 — 6) CrCl1s + Na,S + H,O — B) Mo + HNO3; —

3aBepUINTh ypaBHEHUS PEaKIH.

1. AI+C_)...Fe+HZSOA(p336)_) .. WO3+H,—>...
2. K+H;—...Ca+HCl> ... ZnO+ H,SOs—...
3. Ca+C—...Fe+ HNO3pas — ... CuSO4+KOH —...
4. Fe+0;—... Ag + HNOswomy— ... ZN(OH)2 + NaOHp-py— ...
5. Ca+H:—... Au+HNO3om) + HClom) — ... FeCla+ KOH —...
6. W+ 0O, —... Fe+HSO4— ... Al+ CuSOs—>...
7. Mn+Cl; >...Zn+H;S0s4— ... Fe;O3+ CO —...
8. Cr+ 02—... Pt+ HNO3y + HClg— ... Zn(OH)2 + HSOs—> ...
9. Os+ 0;—... Al+ HNO3(koun) = ... Sc203+ Mg —...
t

10 AI + N2 —_> ... Fe+ HNO3(k) —> ... ZHO + KOH(pacnnaB)—>...
11. Hg+S—)...Ni+stO4(p336)—> ...K+H0—...
12. Nb+ 0O, —>... Pb+ HNOS(pagG) — ... Cr,03+ Al—...
13. Mg+ N, _* ... Cu + HNO3ou) = ... ZnS+ 0y — ..

t
14. V + 0y —>... Mn + H2SOuspass) = ... HgS+ O —> ...

t
15. Na+H; —>... Pb+ HzSO4(K0Hu) —_— ... FC(OH)3+ HCl —...
16. Fe + Cly —... Au+ H2SeOusqomy —> ... CaHz + HXO —-...
17. Na+ Oz —... Mg+ H2SO4pass) —... MoOz+ Ho —...
t

18. Ba+ H; —... Ca + HNO3(ouy —... Fe+ H:Op —> ...
19. Mo+ 0O, —... Zn+HN03(K0Hu)—>...Na+ H,O —...
20. Fe+Cl, —»...Na+ H2504(p336) —>...Sn+ KOH(paCTBOp)—>...

5.3 OueHouyHble MaTEPUAJIbI (OLIEHOYHBbIE CPEICTBA), MCIOJIb3yeMBble J1JIsl IK3aMeHa

SKSaMeHaHI/IOHHHﬁ OMJIET BKJIIOYAET B ceOs 2 TCOPETUYCCKUX BOIIPOCA U3 YCTAHOBJIICHHOI'O NIEPEYHA U 3 3aJa4uun

10 TeMaM, U3J10XKEHHBIM B 4 pazaene nanHou PIIJI.
Bunets! xpaHsaTcs Ha kadeape ¥ yTBep KISHBI 3aBSIYIOIINM Kadeapoit

5.4 MeToauka olleHKH Pe3yJIbTATOB 00y4eHusl 0 JMCUHMILIMHE (MoayJ/10, npakTuke, HUP)

o Tpe6OBaHI/I$[ K OIICHHUBaHHUIO B COOTBETCTBHH C y‘I€6HLIM IJIAHOM: DK3aMCH B IIECPBOM CEMECTPEC, 3a4€T BO

BTOPOM CEMECTpPC.

o Cucrema OLICHMBAHUs, UCIIOJIb3yEMas NPeroAaBaTejieM JIst TCKyLHeﬁ OLICHKH YCIICBACMOCTH - OaJIbHO-

pEHTHHrOBas:
1 cemectp

OunennBanue padoThl CTYAEeHTA B 1 ceMecTpe.

Bcero gacos 3a Yuciio 3aHITHI bannos 3a IMoxcuer Cymma
ceMecTp 3aHATHE 0aJIoB
Jlexmmn 36 18 0,5 0,5*18 9
IIpaktuueckue 18 6 3aHATHM 1S 2 2*6 12
3aHATHUS pOpadoOTKU
MPAaKTUIECKUX
BOIIPOCOB
3 1714 HalMCaHUsA 5(3a 5*3 15
KOHTPOJIbHBIX BBITIOJTHEHHY IO
pabot KOHTPOJIBHYIO
pabory u3 5
3aJ1aHHi)
JlabopaTopHsbie 18 9 3aHATHIL, HA 3 baua 3a 8*3 24
paboThI KOTOPBIX BBINOJIHEHHY IO




BEITIOJTHSCTCS § TTOJTHOCTBIO
pabor 1ab0paTopHyIO
paboty
MakcuMaabHOE Yrciio 6ayioB 3a 1cemecTp 60
OuneHnBanye padoThl CTY/IEHTA BO 2 ceMecTpe.
Bcero yacos 3a Yucno 3aHsaTuii bannos 3a Iloacuer Cymma
CceMeCTp 3aHATHE OayioB
Jlexmmn 18 9 1 1*9 9
IIpakTuueckue 18 7 3aHATHI 1151 2 2*7 14
3aHATHUSL MpOpadoOTKU
MPAKTUICCKUX
BOIIPOCOB
2 U1 HaMCaHus 6 6*2 12
KOHTPOJIbHBIX
pabot
JlabopaTopHsbie 18 9 3aHATHIL, HA 3 basuia 3a 8*3 24
paboTh! KOTOPBIX BBIIIOJIHEHHY IO
BBITIONHSIETCS 8 MIOJTHOCTBIO
pabot 1ab0paTOPHYIO
pabory
Brimonnenue 6 CamocTosaTenbHast 11 GamnoB 3a 11 11
JIOMAIITHETO pa6ora (1) BBITIOJTHEHHOE
3aIaHus JIOMAIITHEee
3aJaHue
YyacTue B - - 10 10
Hay4YHBIX
KOH(epeHIHsX
ITomors B - - no 10 10
TOJITOTOBKE
NPOBEACHUS
71a00paTOPHBIX
pabort 1o
nporpamMme
JTUCLUTIINHBI
IToaroroska - - o 10 10
Mpe3eHTalnun
0 U3y4aeMBIM
TeMaM
MaxkcuMaabHOE YHCIIo 0aLIoB 3a 2 ceMecTp 100

o VcnoBue JA0IyCKa K 5K3aMCHY IO JUCHUIITIMHC — HAJININEC HC MCHEC 40 6amioB CeMeCTpOBOﬁ pa6OTBI
o MCTO,I[I/IKa pacyeTa OICHKH Ha DK3aMCHEC.

OrtBeTt Ha 3k3aMeHe oneHuBaeTcs B 40 6ayutos: 1o 10 6ayuoB 3a OTBET HA TEOPETHUECKHIE BOIIPOCHI U 10
30 6ayuT0B 32 OTBETHI Ha MPAaKTHUECKHE 3a1aHus. KpuTepun onpeieseHus OLIEHOK Ha SK3aMEHE H3JI0KEHBI
B pazzgene 5 [lomoxeHuns o mpoMexxyTodHO# arrecranuu cryaeHToB ®IAOY BO HUTY «MUCuC» (I1
239.09-14)

e VYcioBue MONyYeHHS 3a9eTa BO 2 CEMECTPE MO TUCIUIUIMHE — HaTn4re He MeHee 60 6auioB ceMecTpoBOi

paboThI.




6. YA EBHO-METOINYECKOE I THOOPMAIIMOHHOE OBECHEYEHHUE JUCIHUIIJINHBI

6.1. PekomMenayemas qureparypa

6.1.1 OcHoBHas TUTEpaTypa

O6o03Ha ABTOpBI, 3ariaBue buoauorexa HU3pareancTs
YeHHe COCTABUTEJIH 0, TO/1
J1.1 Koposura H.B O6m1ast xumust: y4ue0. moco0. I'® HUTY «MUCHUCH M. : Beicmas

mkoua, 2004.
—557c.
J1.2 mmnaka H.JL. O6mrast xumust: yae6. moco0. book.ru Mocksa :
AIIEKTPOHHO-ONOIMOTeUHAS KuoPyc,
cucremMa 2023. — 749
https://book.ru/book/947684| c¢.— ISBN
TeKcCT : AMeKTPOHHBIH. 978-5-406-
11166-6. —
URL:
JI1.3 Immnaka HJL., 3a1auu ¥ yIpaKHEHHs TI0 book.ru — Mockga :
AnexkceeBa T.E., oOmrelt XxuMuH. : yaeOHOe AIIEKTPOHHO-ONOIMOTeUHAS KuoPyc,
[Tnarynosa H.b mocobue: yue6. mocod. / H.JL cucremMa 2022. — 240
XpunyHosa T.E. I'nuHka; mox pen. https://book.ru/book/943675| c.— ISBN
B.U.PabunOBHYa, X.M. TeKcCT : AMeKTPOHHBIH. 978-5-406-
Py6unotii . — 23-e m3n., ucnp . 09793-9. —
- URL
6.1.2 JlonosiHuTEAbHAS JIUTEPATYypa

0O003Ha ABTOpBI, 3ariaBue buoanoreka HN3aaTeancTB
yeHHe COCTABUTEJIH 0, TO1
J2.1 ComosbeBa C.H., Xumust : [IpakTukym book.ru CraBpomnons :

Cepos A.B. 3JIEKTPOHHO-OMOMHoTeuHas | CeBepo-
cucrema Kagxasckuit
https://book.ru/book/9445 | benepanbHbIit
01 YHHUBEPCHTET,
TekcT : 2NeKTPOHHBIMH. 2018. — 111
c.— URL..
J2.2 3arines, O.C. 3amayu ¥ BOMPOCHI IO XUMUH: I'd HUTY «MUCHC», M. : Xumus,
VYu4eb. mocoo. YHUBEpPCUTETCKAs 1985.-304
oubmmoreka ONLINE c.
http://biblioclub.ru/index.p
hp?page=book&id=12956
3
6.1.3 MeToauueckue MaTepUaIbl
0O603Hau ABTODBHI, 3arnaBue bubaunoreka M3narenscTBO
eHHe COCTaBUTEIH , ToJ1
J13.1 Kpaxt JL.H., OBLIAS XUMU I'd HUTY «MUCUC» I'® HUTY
UnusapuH A.B., Kypc nexinit «MUCuCp,
3naposa E.P., ITonesa 2018
E.A.
J13.2 Kpaxt JL.H., HEOPI'AHUYECKAS I'd HUTY «MUCHUC» I'® HUTY
Yuusapus A.B., XUMUA «MUCuCp,
3naposa E.P., [Tonesa Kypc nexunit 2018
E.A.
J133 Kpaxt JL.H., OBIIAS XM I'® HUTY «MUCUC» I'® HUTY
Uuuapus A.B., [IpaxkTukym «MHUCuCp,
3naposa E.P., Ilonesa 2018
E.A.
JI13.4 Kpaxt JLH., OO1as XuMus I'd HUTY «MUCHUC» I'd HUTY
Uuusapun A.B., JlabopaTopHBIii IPAKTUKYM «MHUCuCp,
3naposa E.P., Ilonesa 2018

E.A.



https://book.ru/extrasearch?author=%D0%93%D0%BB%D0%B8%D0%BD%D0%BA%D0%B0+%D0%9D.%D0%9B.
https://book.ru/extrasearch?author=%D0%93%D0%BB%D0%B8%D0%BD%D0%BA%D0%B0+%D0%9D.%D0%9B.
https://book.ru/extrasearch?author=%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B5%D0%B5%D0%B2%D0%B0+%D0%A2.%D0%95.
https://book.ru/extrasearch?author=%D0%A5%D1%80%D0%B8%D0%BF%D1%83%D0%BD%D0%BE%D0%B2%D0%B0+%D0%A2.%D0%95.
http://biblioclub.ru/index.php?page=book&id=129563
http://biblioclub.ru/index.php?page=book&id=129563
http://biblioclub.ru/index.php?page=book&id=129563

J13.5

KpaxTt JI.H., Heopranudaeckast Xumust I'd HUTY «MUCHC» I'® HUTY
Yuusapus A.B., JlabopaTopHBII IPAKTUKYM «MUCuCp,
3maposa E.P., I[Tonesa 2018
E.A.

6.2. [lepeyenn pecypcoB MHGOPMAIMOHHO-TEJIEKOMMYHUKALMOHHOI ceTn « MHTEepHET»

6.3. [lepeyeHb NPOrpaMMHOr0 odeceYeHus

II1

Office Professional Plus 2016

12

WINHOME 10 RUS OLP NL Acdmc Legalization GetGen

6.4. Hepeqem, I/lH(l)OpMaIIl/IOHHLIX CIIPABOYHBIX CUCTEM U leO(l)eCCl/IOHaJII)HI)IX 0a3 JAHHBIX

7. MATEPUAJIBHO-TEXHUYECKOE OBECIEYEHUE JUCHUILTAHBI
(MOJY.JISI, MIPAKTUKH, HUP)

7.1 Jlekumonnas ayautopus Ne 416. Mcnonezyemoe o0opyqoBaHKe: KOMIBIOTEp ¢ ycTaHOBIEHHbIM 110
Windows Professional 10, Office Professional Plus 2016, npoexTop, 9kpaH.
7.2 Jlabopatopus "Xumust". aya. 418. Aynuropust s npoBeneHus JabOpaTOPHBIX paboT U

[IPAKTUYECKUX 3aHATUH.

Hcnons3yemoe obopyoBaHue:

1. Ixa¢ cymmipaenii LHIC-40-02 CITY moz. 2204 (40 1., +50...+200C, mpuHYyAUT. KOHBEKII., KaMmepa
W3 HEPX.CTalM) — 2 IIT.;

2. [leus anmexTpokaMepHas 3yooTexHmuecKas i HarpeBa uTeiHbIX popMm DKIIC-10 mo TY 9452-
005-00141798-2000 (M01.4005) — 1 mmT.;

3. Becwr BJI-124 (HIIB 120 r, quckpetrocts 0,0001, ximacc Tognoctr | CiennansHbIN, BHETITHSSA
KaInOpOBKa), aHAIUTUYECKUE — 2 IIT.;

4. Becwt BJIT3-310T(B) (HIIB 310 r, muckpernocts 0,01 1, kmacc Tounoctu 11 Beicokuit,
BHYTPEHHSS KAINOPOBKA) TEXHHUECKUE JabOpaTOpHbIe — 2 IIT.;

5. Aanon-4100 pH-metp — 2 mrt.;

6. Banst BogsHas WB-2 (2-x mectHas), Stegler — 1 mir.;

7. Pedppakromerp "Komnakr" yueOHsblii (ananor UP®-45462M) — 1 wir.;

8. Tepmopeakrop HT-170 XIIK, Tagler — 1 m.;

9. Memanka marautHas MM-135 (6e3 mogorpesa, 1o 3000 00./MuH., o 10 i1, d=135 mm), Tagler — 6
IIT.;

10. Axops mis MmarauTHOHM Memanku Z 60 60*9, droporuract, opan — 5 mr.;

11. Hentpudyra CM-12-06 (6 mpobupok x15mi, 4500 06/Mun) nadoparopHas — 1 miT.;

12. ®orometp dotornektpuueckuit KOK-3-"30M3" mo TY 9443-001-07516244-2005 B
ucnonuennn: KOK-3-01-"30M3" — 1 mir.;

13. Habop mia KOK ms onpenenenus sxeneza HBX — 1 mr.;

14. Habop mia KOK nnsg onpenenenus meau — 1 mr.;

15. Tlnura ITH-4030MK HarpeBartesbHas (MeTasiokepamMudeckoe mokpeitue, 300¥400 MM, 110
+350°C), Tagler — 2 wir.;

16. Dnexrpog C-10601/7 K 80.7 (ananor 9CJI-43-07 CP, 3CJI-63-07 CP) — 2 mrt;

17. Cuekrpodoromerp cepuu 10 mo TY 9443-001-5627822-2009, monens: [13-5400Y D (4-x mo3wi.
KroBetomepxatens, apt. 200.04.0031) — 1 mr.;

18. unupst Turenpabie 150 MM — 3 1T,

19. llunupst TurenpHbie 220 MM — 3 TIT.;

20. Apeomerp AOH-1 1240-1300 — 1 mmt.;

21. Apeomerp AOH-1 1300-1360 — 1 mrt.;

22. Apeomerp AOH-1 1360-1420 — 1 mt.;

23. Apeomerp AOH-1 1480-1540 — 1 wt.;

24. Apeomerp AOH-1 1540-1600 — 1 mt.;

25. Apeomerp AOH-1 1600-1660 — 1 mit.;

26. Apeomerp AOH-1 1660-1720 — 1 mt.;

27. Apeomerp AOH-1 1720-1780 — 1 mrt.;

28. Apeomerp AOH-1 1780-1840 — 1 mrt.;

29. Apeomerp AOH-1 700-760 — 1 mr;

30. Apeomerp AOH-1 700-760 — 1 mr.;

31. Apeomerp AOH-1 760-820 — 1 mr.;

32. Apeomerp AOH-1 820-880 — 1 mir.;




33. Apeomerp AOH-1 880-940 — 1 mr.;

34. Apeomerp AOH-1 940-1000 — 1 mwir,;

35. Apeomerp AOH-2 1080-1160 — 1 mit.;

36. Apeomerp AOH-2 1160-1240 — 1 mrt.;

37. Apeomerp AOH-2 1240-1320 — 1 mwrt.;

38. Apeomerp AOH-2 1320-1400 — 1 mrt.;

39. Apeomerp AOH-2 1400-1480 — 1 mt.;

40. Apeomerp AOH-2 1480-1570 — 1 mt.;

41. Apeomerp AOH-2 1570-1660 — 1 mT.;

42. Apeometrp AOH-2 1660-1750 — 1 mT.;

43. Apeomerp AOH-2 1750-1840 — 1 mT.;

44. Apeomerp AOH-3 1000-1400 — 1 mT.;

45. Apeometp AOH-3 1300-1800 — 1 mrt.;

46. Apeometp AOH-4 1000-1800 — 1 mrt.;

47. Apeometp AOH-4 700-1000 — 1 wr.;

48. bunuctuisatop 53-4 — 1 mir.;

49. Konbonarpesarens KH-250 — 1 mir.;

50. Kon6onarpesarens KH-500 — 1 mT.;

51. Cromuk mogbeMHbIH TabopaTopHbid MeTaumaeckuit HB-150 (150*150 mm) — 2 mT.;

52. ltatu ans mpobupok yHUBepcanpHbIi LIITY -«KPOHT» mo TY 9452-037-11769436-2010 — 10
IMIT.;

53. lo3arop munetounbii 1-kananpHblii "Texuo" no TY 9443-009-33189998-2009 (F1 1-10 Mk,
mexanud., AT1OI1-1-1-10, Jleamuner, apt. 4641042N) — 1 mr.;

54. lo3atop nmuneTounbii 1-kanansHbiii "TexHo" mo TY 9443-009-33189998-2009 (F1 1-10 mu,
Mexanuu., JIITOI1-1-1000-10000, Jlennumner, apt. 4641122N) — 1 mT.;

55. HakoHeYHUK MOJIMMEPHBIN OAHOPA30BHIH K o3aTopaM nuneToyHsM HIT-"Tepmo ®umep
Caitentudux" no TY 9398-004-33189998-2007 (1-10 mu. 1-xananbueiil 401ut/yin., 6e3 GuabTpa,
Jlennumner, apt. 9402152) — 10 ynaxk.;

56. Jlozatop muneTouHbli 1-kanansHbii "TexHo" mo TY 9443-009-33189998-2009 (F1 0,5-5 m,
mexanud., ATTIOI1-1-500-5000, JIernumer, apt. 4641112N) — 1 mT.;

57. HakoHeYHUK NOJUMEPHBIN 0AHOPa30BbIi K fo3aTopaM nunetouyHsiM HIT-"Tepmo dumep
Caitentuduk" no TY 9398-004-33189998-2007 (0,5-5 mu. 1-kananesHeIit/100 . B yi1., 6€3 GuabTpa,
Jleammmner, apt.9402052) — 5 ymaxk.;

58. llItarus-mMuuu 3-MecT. 111 1o3aTopoB Jlennuner, apt.9420320 — 1 wr.

Kommsiotep ¢ ycranoienusiM 110 Windows Professional 10, Office Professional Plus 2016,

8. METOAUYECKUE YKA3ZAHUA JJIA OBYYAIOIIUXCA IO U3YYEHUIO JUCHUITJIMHBI

JJis ycnemrHoro 0CBOCHUS TUCIUILTHHEI "XuMus" oOydaronieMycst He00X0AuMO:

1.
2.
3.

TTocemaTs Bce BUABI 3aHATHHA.

CBOEBPEMEHHO 3apErnCTPUPOBATHCS HA PEKOMEHIOBaHHBIE 3JIEKTPOHHBIE PECYPCHI.

ITpn BO3HMKHOBEHUH JIIOOBIX BOIIPOCOB 110 COAEPKAHUIO Kypca M OpraHu3alyi paboThl CBOEBPEMEHHO
oOpamarbcs K IpenoaBaTeto (B 9ackl OUYHBIX KOHCYIbTanui, yepe3 MS Teams nwimm LMS Canvas).
OTueTsI 10 MPAKTHYECKUM U JIAOOPAaTOPHBIM paboTaM peKOMEHAYETCs BINOJIHATE C UCIIONIb30BaHneM MS
Office, nomyckaercsi BBINOIHATh B PYKOITUCHOM BHJIE.

AXTHBHO paboTaTh ¢ Hay4HbIMHU Oa3zamu B ceTr MIHTEpHeT.

KauecTBeHHOE OCBOCHUE AMCIMIUIMHBI BO3MOYKHO TOJILKO MPU CUCTEMAaTHUECKON CaMOCTOSITENIbHOM paboTe,
YTO MOAJCPKUBACTCS] CUCTEMOI TEKyIIeH aTTeCTaIuH.
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