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Pabouasi nporpamMma JuCUUIIMHbBI

3akperuieHHas Kadenpa Kadeapa ropsoro neiaa
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Pabouas mporpaMMa JUCIUTTITHHBI
Xumus

paspaborana B coorBerctBuu ¢ OC BO:

CaMOCTOSTEIIBHO YCTaHABIMBAEMbBIN 00Pa30BaTEbHEIN CTAHAAPT BBICIIETO 00Pa30BaHUs — YPOBCHb
crierranuTeTa (eaepatbHOr0 roCyAapCTBEHHOTO aBTOHOMHOTO 00pa30BaTEeIbHOTO YUPEKICHHS
BEICIIIEro 00pa3oBanus « HarmoHambHBIN HCCIeT0BATELCKAN TEXHOJIOTHIYCSCKHI YHUBEPCUTET
«MUCHUC» mo criermanbHocTH 21.05.04 TopHoe aeno (mipukas ot «02y» anpens 2021 r.

Ne 119 o0.B.)

Buvinyck 3:
om 2 anpens 2021 2. Ne 119 o.s.

CocraBieHna Ha OCHOBaHHH ydeOHoro turana 2025 roga Habopa:
20.03.01 Texnocdepnas 6e3o0nacHOCTb, be3onmacHOCTh TEXHOJIIOIMYECKUX MPOIIECCOB U TPOU3BOJICTB,
yrBepaennoro YueHbeIM coBeToM '@ HUTY «MUCHC» 27.06.2025 r., mporokos Ne5.
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TOPHOTIO Jiesia

Haumenoganue kageopsl

IIpoTtokon ot «11» urons 2025 r. Ne 7

3am. 3aB. kadenpoii I'J] I""M. Tapacenko

noonucs

«11» nrons 2025 r.

PykoBoautens OITOIT BO
JlonieHT kadenpsl TOpHOTO 1eia, K.2.H. J.B. Epmonaes
TOJIIHCH




1. IIEJIX OCBOEHUA

Hens qucnunInHbI — cHOPMHUPOBATH Y CTYICHTOB IMOHATHE 00 OCHOBHBIX 3aKOHOMEPHOCTSIX U MPOIECCaX XUMHUH;
HA OCHOBE TEOPCTUYECKHX U MPAKTHYCCKUX JAHHBIX PACCMOTPETh CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYCCKUX
COCTMHEHU, METO/IbI UX CUHTE3a, MPAKTHYCCKOE 3HAUCHHUE M 00JaCTH MPUMEHEHHS. 3aTI0KUTh OCHOBBI 3HAHHIA
HEOPTaHMYECKOW TEXHOJIOTMH, HAYYHTh IMOHMMATh W HCIIONB30BaTh B pacyeTax oOOIIHMe 3aKOHOMEPHOCTH
XMUMHUYCCKHUX PEAKIIUH, OCBOUTH COBPEMEHHBIC MTPEICTABIICHHS O CTPOCHHUH BEIICCTBA, 1aTh 3HAUCHUE XUMHUUCCKUX
CBOWCTB 3JIEMEHTOB B 3aBUCHMOCTH OT ITOJIOXKEHHsI B TIEPHOIUUECKOI CHCTEME.

3agaun QUCHUTIIIMHBI:

1. TlomyuuTh mpEACTAaBICHHE O TMpPOIEccaX W SBICHUSAX, MNPOMCXOJSAIIUX B MPUPOJAE, HCIOIB30BATh
BO3MOXKHOCTH COBPEMEHHBIX HAYYHBIX METOJOB [TO3HAHHS MPHUPOABI M PHUMEHSITh UX JUIsl PEIICHUs 3a]ad,
UMCIOIUX CCTECTBCHHOHAYYHOE COJCPKAHHE; TPEICTABICHHE O POIM XUMHH B TPOQPECCHOHATBHON
JIeSITEIbHOCTH.

2. V3y4nTh OCHOBHBIC XUMHUYCCKHUE SBICHUSI U 3aKOHBI XUMHUH, METOBI XUMUYECKOTO HCCICIOBAHMUS; METOIBI
paboTHI ¢ COBPEMEHHOW HAYYHOMW amliapaTypoi U BEIpadOTaTh y CTYJCHTOB HaYaJ bHBIC HABBIKH MPOBEICHUS
OKCIICPUMEHTAJIbHBIX HAYYHBIX I/ICCHC}IOBaHHﬁ XUMUYECKHUX SBJIEHUH U OLCHKHU l'[OFpeHJHOCTeﬁ H3MepeHHﬁ.

3. CdopmupoBarh yMeHHs peLIaTh THIIOBBIE 33[a4d OCHOBHBIX Pa3[e/iOB XWMHH, HCIOIb30BaTh OCHOBHBIC
3HAHMS, TOJYYCHHbIC MPU HM3YyYCHUU Pa3/eliOB XMMHH K PEUICHHIO 3aJa4, CBS3aHHBIX C peanu3aiuen
npodeccroHanbHBIX (PYHKINH; yMEHHUs pabOThl B KOMaHJIe TTPH PEIICHUH MpoheCCHOHAIBHBIX 3a]1ad.

2. MECTO B CTPYKTYPE OBPA30BATEJIbHOU ITPOI'PAMMBbI

Yacte OIIOIT BO (6a3oBasi, BapuaTHBHAs) | bazoBas

2.1 Tpebosanus Kk npedsapumenbHol NOO2OMOBKe 00YUAIOWUXC —
npeduiecmayrouwue OUCYunIunbL (Mooyau), npaxmuxu u HUP

2.1.1 | Maremaruka 1

2.2 Jucyunaunvr (mooyau), npaxmuxu u HUP, 015 komopwix HeodX00umo oceoenue 0aHHOU OUCYUNTUHBL —
nocieoyrwue oucyuniunst (Mooyau), npaxmuxu u HUP

2.2.1 | I'eonozus

2.2.2 | Qusuveckas xumus

2.2.3 | Opeanuueckas xumust

2.2.4 | Ocnosbl 0602auenust NPUPOOHbIX UCKONACMBIX

2.25 | Qusuxal

2.2.6 | Payuonanvroe npupo0donoiv308anue

2.2.7 Bezonacnocms orcuznedesmenbHocmu

2.2.9 | ObocamumenvHbie npoyeccol

2.2.10 | T'opHo-npombiuiieHHas IKOA02USL

3. AHIUKATOPHI ®OPMUPOBAHWA KOMITETEHITA,
COBMEHNIEHHBIE C PE3YJIBTATAMHM OBYYEHMUS 11O JUCHUIIJIMHE

YK-1 CnocodeH ocylecTBAATh KPUTHUECKU aHAJIN3 MPOIECCOB, CHCTEM, MPOOJIEeMHBIX CUTYallUii HA
OCHOBE CHCTEMHOI0 MOJAX0/1a C HCMOJb30BAHHEM COOTBETCTBYIOIIMX AHAJUTHYECKUX, BHIYHCIUTEIBHBIX H
IKCIEPUMEHTAJIBHBIX METO0B, BIPA0ATHIBATH CTPATErHI0 A€l CTBUI

3HaTh: 3-1 TCOPETUYCCKNE OCHOBBI UCIIOJIb30BAHUA aHAJIUTUYCCKUX, BBIYUCIIUTCIbHBIX U
OKCIICPUMCHTAJIbHBIX METOAOB JIs1 KDUTUYCCKOI'O aHain3a IMpoLecCoOB.

3-2 OCHOBHEIE MPUHIHUIIBI TPUMCEHCHUA CUCTCMHOI'O IMOAXO0Aa AJI PCHICHUS
IIOCTABJICHHBIX 3a1a4.

YMeTs: VY-1 npUMeHsTh CUCTEMHBIN ITOIXO ISl PEeLISHHs NOCTABJICHHBIX 3a/1a4.
Baaners B-1 BBIpabOTKM CTpaTeruu AeHCTBUH.
HABBIKOM:

OIIK-1 CniocoGeH yYuTHIBATh COBPeMeHHbIE TeH/IeHIIMH PA3BUTHS TEXHUKH 1 TeXHOJOTHi B 00,1acTH
TexHoc(epHOH 0e301aCHOCTH, U3MEPHTEIbHON H BLIYHCINTEIbHO TeXHUKH, HHPOPMALMOHHBIX
TEeXHOJIOTHii, IPUMEHATDh 3HAHUSA (YHAAMEHTATbHBIX HAYK NPH PellIeHHH THIOBBIX 32/1a4 B 00J1aCTH
npogeccHOHAIBLHOI 1eATeJIbHOCTH, CBA3aHHOII ¢ 3aIUTON OKpYy:Kalolleii cpeabl U o0ecneyeHUEeM
0e30MaCHOCTH YeJI0BeKa

3HaTh: 3-1 TeopeTHyecKre OCHOBEI COBPEMEHHBIX TCHACHINN Pa3BUTHS TEXHUKH U TEXHOJIOTHI
B 005acTH TeXHOC(hepHOH Oe30IMacCHOCTH

YMeTh: V-1 nonb30BaTbcs U3MEPUTEILHOW W BEIYUCIUTEILHON TEXHUKHUOM, COBPEMEHHBIMH
HH(POPMAIMOHHBIMH TEXHOJIOTHIMHU




Baaners B-1 npuMeHeHus 3HaHUH (HyHIAMEHTAIBHBIX HAYK IPH PCIICHUH THUIIOBBIX 3a]1a4 B
HABBIKOM: o0nacT npoheCCHOHATBFHOMN ACATEIILHOCTH, CBA3aHHOW C 3alIUTOM OKPYKAIOMICH CpeIbl
U o0ecreueHneM 0e30IMacHOCTH YeJIOBEKA
4. CTPYKTYPA 1 COJEP’)KAHUE
Kon HanmvenoBanue pasznenoB u tem | Ceme Koin-Bo Komnerennu | Jlurepatyp
3aHs IIpumeuanue
/BUL 3aHATHS/ cTp 4acoB " a

THS
Pazmen 1 OcHOBHBIE TOHATHS H
3aKOHBI XUMUH

1.1 Beenenue B 00IIyH0 XUMHIO. VK-1 1101
OCHOBHBIE NOHATHS U TEPMHUHBI 1 2 OHK-'l 1’ 2’
obuei xumuu. OCHOBHBIE 1 3 '1
3aKOHBI O0IIel XUMUU. /IeKius/ )

1.2 Bakueiimme Kiaccel 1 VK-1, J1.1,J1
HOMEHKJIATypa HEOPraHUIECKHUX 1 2 OIIK-1 1.2.
COCITUHCHUM. /JeKims/ J13.1

1.3 | Pemenue 3a1a4 o XUMHH C
HCTIOJIb30BaHUEM 3aKOHOB
COXpaHEHHsI MacCCHhlI, VK-1 J1.1,J1
TTOCTOSTHCTBA COCTaBa, KPaTHBIX 1 2 OHK-EI. 1.2.
OTHOIIEHMH, 3aKOHA JI3.1,J1
JKBHMBAJICHTOB, 3aKOHA 3.3
00BEMHBIX OTHOIICHUH.

/mipakTHKa/

1.4 | Jlaboparopnas pabora Ne 1. VK-1 J1.1,]1
Baxneiimue kiaccel 1 2 OHK-'l 1.2.
HEOPraHUYECKUX COEAUHEHUMN. JI3.1,J1

34

1.5 | Jlaboparopnas pabora Ne 2. VK-1 J1.1,]1
OrpeneneHne MOJISIPHOM MaccChl 1 2 OHK-'l 1.2.
JKBHMBAJICHTA METAJIIA. JI3.1,J1

3.4
Pazmen 2. Ctpoenue aroma u
nepuoanueckuii 3akon [1.1.
1 14
Menneneesna .
XuMuyeckas CBsi3b

2.1 Pa3Burne mpeacTaBiacHUN 00 VK-1 11T
aToMe W €ro CTPOCHHUH. 1 2 OHK-’l 1 2i
PacnpenencHue 371€KTPOHOB B 3.1
aToMax. /JIeKims/ )

2.2 | Ilepnopnueckuii 3aKoH U
nepuoguueckas cucrema [.U.

MengeneeBa. CoBpeMeHHast VK-1, 1101
VHTEPHPETALIA 1 4 OIIK-1 1.2?
TIEPHOANIECKOTO 3aKOHA 1 3.1
MIEPUOTNIECKON CHCTEMBI

XAMHAYECKUX

JIIEMEHTOB. /JISKIHsT/

2.3 TIpUHIUIIBL 3aMTOTHEHHS

opOuTayield B aromax.

KBaHTOBBIE UNCHAa KaK

XapaKTEePUCTHKU, VK-1 J1.1,]1
ONPEENAIONINE COCTOSTHIE 1 2 OHK-'l 1.2.
3JIEKTpOHA B aTOME, U HUX JI3.1,J1
(bu3nYecKuil CMBICI. 3.3
DICKTPOHHBIC M TpaQUUYCCKHUe

(hOpMYJIBI JIEMEHTOB.

/mpakTuka/

2.4 | KonrponbHas padora Nel 1 2 VK-1, J1.1, ]
/mpaKTHKa/ OIIK-1 1.2.




J13.1,01

3.3
COKON B3 OIK-1 1.2,
XapaKTEPUCTHKH CBS3U: JIIIHA, 3.1
SHEprus. /IeKius/ )
P ¢ cpase OIK-1 1.2,
(BC). Teopust MONEKYISPHBIX
v J3.1
opOuTaNIeh./neKIus/
Pazmen 3 O6mue
3aKOHOMEPHOCTH XHMHYECKUX
TIPOIIECCOB. DHEPreTHKa
XHUMHUYECKHUX MTPOIIECCOB.
XuMHU4ecKasi TepMOAMHAMUKA
3.1 OO1IKe MOHATHS O CUCTEMAX.
STKJ-E)I/II)ITI;;E;{i;II(pLITLIe u VK-1, A,
SOHMPOBEITHEIC OIK-1 721,71
cUCTeMBbL. | OMOTEeHHBIC U 31
reTepPOreHHbIE '
CHCTEMBL./JeKIus/
3.2 | IlepBoe u BTOpOE
YK-1,
HaJyaJl0 TEPMOJIUHAMUKH. JI1.1,
OIIK-1
IlonsTe sHTpONMM U J1.2.1
OHTAIBITHAN./TCKITUS/
3.3 PacueTsl TemIOBBIX
3(h(HeKTOB XUMHUECKUX .1
P VK-1, T1.1, 00
ca?\ZI(?SBgZI;::nLHo OTIK-1 L2.

P A3.0,0
MPOTEKAIIUX MPOLECCOB. 33
/mpakTHKa/ '

3.4 | JlabopatopHas pabora Ne3. J1.1, ]
M YK-1,
TemnoBoit a3 ekt 1.2.
o OIIK-1
XUMHUYECKUX PEaKIUil. JI3.1,J1
3.4
Pazmen 4 Xumuueckas
KHHETHUKA. XUMHYECKOE
paBHOBECHE
4,1 | OCHOBBI XHMHYECKOU
KAHETUKU U XUMHYECKOTO
Raeon: peasiu, Ee KL | AL
peariutiL. OIK-1 721,71
KOJINYECTBEHHOC BBIPAKCHUE. 31
®DakTophl, BIUAIOIINE Ha '
CKOPOCTh XUMHUYCCKUX PEAKIIUH.
/nexuust/
4.2 | Heobpartumble u oOpaTtumble
XUMHUYCCKHE PEaKIIHH.
XUMHYECKOE pPaBHOBECHE.
YK-1,
KoHcTanTa XMMHYECKOTO OIK-1 J1.1,
paBHOBecus. IIpunuun Jle- J1.2.1
IllaTtenve. [lonsatue o
katanuse. Katanus roMmoreHHbIN
Y TeTePOTeHHBIN. ./ IeKIws/
4.3 Pemenune 3ama4 mo reme J1.1,J1
YK-1,
«XUMHUYECKas KHHETHUKA OIK-1 1.2.
/mpakThKa/ J3.1,J1
3.3
4.4 | KonurposbHas pabora Ne2 YK-1, J1.1,]1
OIIK-1 1.2.




J13.1,01

3.3
4,5 | JIaboparopHas pabota Ne 4. J1.1,J1
XuMHuUecKas KMHETHKA U VK-1, 1.2.
XUMHYECKOE PABHOBECUE. OIIK-1 JI3.1,]1
34
Paznen 5. PactBopsl
5.1 Knaccnq)nxagms{ ; VK-L, 11
pactBopoB. CriocoObI OTK-1 12,101
BBIPAKCHUS KOHIICHTPAIUU 31
pacTBOPOB. /JIeKius/ )
5.2 | JlJaboparopHas pabora Ne 5. J1.1,J1
YK-1,
[IpuroroBicHE PaCTBOPOB 1.2.
. OIIK-1
3aJIaHHOW KOHIIEHTPAIINH . JI3.1,J1
3.4
5.3 | Jlaboparopnas paborta Ne 6. J1.1,J1
YK-1,
OrnpeneneHne KOHIEHTPAIAN 1.2.
OIIK-1
pacTBOPOB TUTPOBAHHEM . JI3.1,J1
34
54 [TonsTHE HaEANTBHOTO PAcTBOPA. VK-1, J1.1,
KomnnuratuBHele cBoiicTBa OIIK-1 JL2.1,J1
pPacTBOPOB. /JeKIHs/ 3.1
5.5 | Crnabple 3MEKTPONHTHL. 3aKOH YK-1, J1.1,
pa3baenenns OcTBamnbia. OIIK-1 JL2.1,J1
/nexius/ 3.1
5.6 Kpucramnuszaius ¥ KureHue J1.1,J1
YK-1,
pactBopoB. Kpuockonus u OIK-1 1.2.
30YyIMOCKOMHS. /TIpaKTHKa/ JI3.1,J1
3.3
5.7 giZTBOpBaI ZneszonHTzz. » VK-L, A1
P DIIEKTPOIATHIECKON OIK-1 121,01
JIUCCOITHAIINH.
3.1
/nexuus/
5.8 | Jlaboparopnas pabora Ne 7. J1.1,J1
N YK-1,
Teopust aNeKTPONUTUIECKOM 1.2.
OIIK-1
JUCCOIMAIMH. JI3.1,J1
34
5.9 Jucconuanusa Boabl. MoHHOE
J1.1, ]
NIPOU3BEICHUE BO/JIbI, YK-1,
. 1.2.
BOJIOPOJIHBIN OIIK-1 3.1 01
nokasareib. ['uaponaus coseil. 3’ 3’
. /mpakTuka/ '
5.10 | JlaGopaTopnas paboTa Ne 8 J1.1,J1
o YK-1,
T'uaponus cosneii . OIK-1 1.2.
J3.1,J1
3.4
Paznmen 6. DiekTpoXuMHUIECKHE
MIPOIIECCHI.
6.1 | OxucauTenIHHO -
BOCCTAHOBHTEIIEHBIC PEAKIIHH.
YK-1,
Tunbel OKUCIUTENBHO - JI1.1,
. OIIK-1
BOCCTAaHOBUTEIIbHBIX PEAKLUM. J1.2.1
BaxHele OKHUCIHUTEIN U
BOCCTAHOBHTEIIH. /JICKIUs/
6.2 | CocraBneHue ypaBHEHUI
OKUCITUTEIIHHO - § T1.1,71
BOCCTaHOBHTEIIbHBIX PEaKIUil. VYK-1, 12
MeTo/pl 2JIEKTPOHHOrO Gananca OIIK-1 T 3' 1' T
1 HOHHO- MOJIEKYJISIPHBIX 3' 3’

I0JIypEaKLHH.
/mpakTuka/




6.3 | Konrponbnas pabora Nel.3 VK-L, J i;, J
OTIK-1 J3.1,11
3.3
6.4 | JlaboparopHas pabora Ne 9 J1.1,J1
YK-1,
OKHCITUTENBHO - 1.2.
OIIK-1
BOCCTAHOBUTEJIbHBIE PEAKIIHHU. J13.1,J1
3.5
6.5 | OCHOBBI JIEKTPOXUMHUH.
CraHgapTHBIE SJIEKTPOTHBIC VYK-1,
. J1.1,
MMOTEHIMAJIbI, TAIbBAHUYECKHU I OIIK-1 2.1
9JIEMEHT. DJIEKTPOJIN3. -
/nexnus/

6.6 QHCKTpOIéPIS u F(E;IBBaHI/I‘{CCKI/II/I VKL, T1101
anemenT. 3akoH Dapayes. OTK-1 12,7121
VYpasuenue HepHcTa.

132
/pakThKa/

6.7 | Jlabopatopnas padora Ne 10 YK-1,

DIEeKTPOIHBIEC MOTEHIIUATIBL. OIIK-1 JI3.5

6.8 | JlaboparopHas pabora Nell. YK-1,
DneKTpoXuMHUYEeCcKast KOPPO3Ust OIIK-1 J13.5
METaJIJIOB.

6.9 | Jlaboparopnas pabora Nel2- VK-1,
13.2neKkTpoXuMHIIecKoe OIIK-1 J3.5
MOJTy4eHHE JIATYHH ¥ OPOH3BI
Paznen 7. KoopauHauroHnHbie
COCAMHEHUSI

7.1 Koopaunnanmonusie J1.1,J1

YK-1,
COCMHEHUS./IeKIs/ OIK-1 1.2.
J12.2,J1
3.2

7.2 | Konrponbnas pabora Ne2.1 YK-1, J1.1,]1

/mpakThKa/ OIIK-1 1.2.
J12.2

7.3 JlabopaTopnas pabota Nel3. YK-1,

KomMrnekcHbie coenuHeHust OIIK-1 JI3.5
Paznen 8. Xumust oieMeHTOB.

8.1 | OOmas xapakTepucTuka U

CBOMCTBa HEMETAJLIOB. J1.1,J1
YK-1,

OCOOCHHOCTH 3JICKTPOHHOTO 1.2.
OIIK-1

CTPOCHUSI HEMETAaJUIOB, UX J22,J1

TTOJIOKCHHE B TIEPHOINIECKOMN 3.2

CHCTEME DJICMEHTOB. /IeKuus/

8.2 | XuMmuuecKue CBOMCTBa J1.1,J1

HEMETAJLUIOB../IPaKTHKa/ VK-1, 1.2.
OIIK-1 J12.2,J1
3.2,
J13.5
8.3 | Pemenwue 3amgau./mpakTuka/ YK-1, J1.1,J1
OIIK-1 1.2.
J22, 71
3.2,
J13.5

8.4 | JlaGopartopnas pabora Ne 14 YK-1, J1.1,J1
OrnpenesneHre HEMETAIOB B X OIIK-1 1.2.
COEIMHEHUSIX J13.2,]1

3.5

8.5 | Jlaboparopnas pabora Ne 15. VK-1,

. J1.1,J1
XuMHI4YeCcKue CBOICTBa OIIK-1 19

TaJJOTCHOB




J13.2,]1

3.5
8.6 J1.1,J1
Konrponbnas padora Ne2.2 YK-1, 1.2.
2 2 OIIK-1 J12.2,J1
3.2,
J13.5
8.6 | OOmas xapakTepucTuka U
CBOMCTBa METAJUIOB.
MeTtannuueckoe COCTOsTHUE
BEIIIECTBA: OCHOBHBIC IIPU3HAKH,
30HHAsT TEOPHS, J1.1,J1
YK-1,
METaTHYeCKasi CBS3b. 2 4 OIK-1 1.2.
Oco0eHHOCTH IIEKTPOHHOTO JN22,J1
CTPOCHUS aTOMOB, CIIOCOOHBIX K 3.2
00pa30BaHUI0 METAIUTHYCCKOU
CBSI3M; TIOJIOKEHUE ITHX
3JIEMEHTOB B IEPUOJUYECKOU
cucTteMe. /nekuus/
8.7 OO011re XMMUYECKHE CBONCTBA
J1.1,11
MeTauioB. [Tomyuenne YK-1, 12 121
METAJUIOB 3JICKTPOIU3IOM 2 4 OIIK-1 ' ).i ) 2' ’
pacIiaBoB U ’
pacTBOPOB./TIPAKTHKA/ 3.2
8.8 | Jlabopartopnas pabora Ne 16 VYK-1, J1.2,J1
XHUMHYECKHUE CBOMCTBA 2 2 OIIK-1 2.1, 11
METAJUIOB M X COCTMHCHUI 3.2J13.5
8.9 | JlaboparopHas pabota Ne 17 VYK-1, J1.2,J1
OmnpenencHue KeCTKOCTU BOJIBI 2 2 OIIK-1 2.1, J1
3.2J13.5
8.10 | OOmast xapakTepHCTHKa
4TOMOB DJIEMEHTOB U IPOCTBIX
BEIIIECTB, HAXOX/CHUC B
npupojie. CrocoObl HoTyYeHus
IIEJIOYHBIX METAJIOB.
CBoiicTBa, MONTydeHHE M J1.1,J1
MPUMEHEHUE OCHOBHBIX VK-, 1.2
. 2 2 OIIK-1 o
COEQUHEHNN IEITOYHBIX J22,J1
METaJUIOB: THIPHIOB, 3.2
OKCHJIOB, THAPOKCHUJIOB,
MIePOKCHUIOB, coseil. KanuitHbie
yIoOpeHus. DIIEMEHTBI TTIaBHOU
noarpynnst II rpynmst.
/nexuust/
8.11 | DmeMeHThI TOOOYHBIX
MOJTPYIII IEPUOANYCSCKON 11
CHCTEMBI U HUX VK-1, 1’2’
coemuaeHUs.OcOOEHHOCTH 2 2 OIIK-1 bt 2'2' T
ANEKTPOHHBIX CTPYKTYyp d- u 3' 2’
f-a11eMeHTOB, HAX0XKIECHUE B )
MIpUpOJIe. /TeKIus/
8.12 | Xumus ayieMeHTOB. Pemenue VK-1 J1.1, ]
3a/ad. /mpaKkTuka/ 2 2 OIK-1 1.31, )21 22 1,
J13.2
4 CamocTosrtensHas paboTa 12 72
CTYJICHTA
4.1 | PaboTa c JICKIIMOHHBIM
J1.1,1
MaTepUaioM, ¢ yIeOHbIMU 1 5 VK-1 12
MOCOOMSIMU U 3JIEKTPOHHBIMHU ; o
OIIK-1 J
HUCTOYHHMKAMHU HH(POPMAIIUH JTs 5 = 13012.1,




MOJIrOTOBKY K BBIITOJIHEHUIO U
3aIuTe J1abopaTopHBIX PadoT.

122,01
3.1,

J32,1
3.3,
134,11
35
4.2 | PaboTa c JICKIIMOHHBIM J1.1, ]
MaTepualioM, ¢ y4eOHbIMHU 5 1.2,
MTOCOOHUSMH U DJICKTPOHHBIMH JI
HACTOYHUKAMH WH(HOPMAIINN IS 1.3]1.2.1,
MTOITOTOBKH K MPaKTUIECKUM VYK-1, J122,J1
3aHATHSIM. OIIK-1 3.1,
J13.2,J1
15 33,
J134,]1
35
4.3 | BeinonHeHue JOMaITHETO J1.1,J1
3aJaHus 1.2,
3 JI
1.3J1.2.1,
VK-1, J12.2,J1
OIIK-1 3.1,
J13.2,J1
3.3,
3 J134,71
35
4.4 | PaboTa ¢ 3ICKTPOHHBIM J1.1, ]
pecypcom LMS Canvas 5 1.2,
JI
ggKll 1.3J1.2.1,
J12.2,J1
5 31,
J13.2,J1
3.3,
4.4 | Pabota ¢ NEKIIMOHHBIM
MaTepHaJIOM, C YICOHBIMH
MTOCOOHUSAMH U DJICKTPOHHBIMH
UCTOYHUKAMU HH()OPMAIMH IS
H3yYEHHS BOIPOCOB,
BBIHECEHHBIX Ha
CaMOCTOSTENILHOC U3yUYCHHE.
= CBs3b CBOUCTB JI1.1,JI
DJIEMEHTA C €ro 1.2,
MTOJIOKEHHEM B JI
TIePUOTUIECKON 1.3]1.2.1,
CHUCTEME. VYK-1, J12.2,
=  lI3MeHeHHE BEIIMYHH 16 OIIK-1 J3.1,
paguycoB, 3HEprui J13.2,
HMOHU3allUH, CPOACTBA J13.3,
K DJICKTPOHY U 134,
AIEKTPOOTPHUIIATEIEHO JI3.5

CTH aTOMOB C POCTOM
3apsI0B UX SIEP.

=  Knaccudukauums
KOOPAWHAIIMOHHBIX
COEIMHEHUH.

=  HomeHnkiaTtypa
KOMITJIEKCHBIX
COCOUHECHUM




= DJEeKTpoJUTHYECKas
JMCCOIAIINS
KOMILIEKCHBIX
COEIMHCHHUM.
Koncranra
HECTONKOCTH.

=  3HayeHue
KOMIIICKCHBIX
COCIUHECHHUM.

®=  HnnuBunyanbHble
JIOMAIITHUE 3aJaHus T10
BOIIpOCaM
HEOPTraHUYECKOMN
XHMHH.

Kontpons 1 18

5. ®OHJ OHEHOYHBIX MATEPHAJIOB

5.1KoHTpOJIbHBIE BONPOCHI /ISl CAMOCTOSITEJILHON MOATOTOBKH K 3K3aMeHY.

o

10.
11.
12.
13.

14.
15.
16.
17.

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

Marepuansi st ouenku 3uanuii (YK-1, OIIK-1)

Ilepeuens 6onpocoe 0na npomexncymounoil ammecmayuu (3K3amer)

OCHOBHBIE IOHSTHS XHMHHU: aTOM, MOJIEKYJIa, XAMUYIECKHN 3JIEMEHT, IPOTOH, HEUTPOH, AIIEKTPOH.
H3oTomsl, annoTtponus.

Crexuometpusi. OCHOBHBIC 3aKOHBI CTEXHOMETPHH.

3aKOoH NOCTOSIHCTBA cOcTaBa. [lanbTOHNABI U OEPTOILITHIBL.

AToMHas Macca, OTHOCUTENbHAsl aTOMHAas Macca, CBSI3b MEXAy aTOMHOM U MOJISIpHON Maccoi.
MouekynspHas macca. Monbs. MoisipHast Macca.

Yucno ABoraspo. CBs3b MEX/1y KOJIMUECTBOM BEILIECTBA, MacCOH, 00bEMOM, U YUCIIOM aTOMOB.
VYpasuenue MenaeneeBa-Kinaiinepona.

DKBUBAJEHT. 3aKOH SKBUBAJICHTOB. 3HAUEHHS SKBUBAJICHTOB BOJIOPOA U KUCIOPOIa.

MomnspHas Macca SKBHBAJICHTa, MOJISIPHBIN 00heM SKBHBAJICHTa. DKBUBAJICHT KHCIOTHI, OCHOBAHMS,
COJIH.

3akoH ABorazpo. CneacTBHs U3 3aKOHa ABOTaapo.

Crpoenue aToma: Mozeb TOMIICOHA, IDTAHETapHas MoJIeb atoMa Pesepdopaa.

Crpoenne aToma: moctynaTtsl bopa, Monens aroma mo bopy.

KBaHTOBOMEXaHMUYECKAsI MOJCTH CTPOCHHS aTOMa. XapaKTEPUCTHKA KBAHTOBBIX UHCEI.

IMpunmun [Haynu. [TpaBuno Xysaa. [IpuHunn Hanmensei sHeprun (npasuiio Kieukosckoro).
DNEeKTPOHHAS CTPYKTYpa SHEPTeTHUECKUX TTOJYPOBHEH B 3aBUCUMOCTH OT HAXOXJICHUS DJIEMEHTa B
NEPUOJUYECKON CUCTEME.

XapaKTepUCTHKa XUMHYCCKON CBSI3H. G-, TT- U O- CBS3b.

KOBaJ’IeHTHaﬂ, HOHHAasd, METAJUIMYCCKad U BOOOPOAHAsA CBA3b.

Cucrema, BUIBI CUCTEM.

[MapameTpsl cocTostHUSA, QYHKINS COCTOSHHS, HOPMaJbHEIC U CTAaHAAPTHEIC ycloBus. HyneBoit 3akoH
TEPMOJAUHAMHUKH.

[lepBEIit 3aKOH TEPMOAMHAMUKH, TOHATHE 00 YHTAIBITNH.

3akoH 'ecca. 3akon Kupxrodda.

TennoeMKkocTb. DK30TEPMUUECKUE U FHJOTEPMUUECKUE TTPOLIECCHI.

Bropoii 3akon TepmMoanHaMukH. CaMOIIPOU3BOJIEHBIC H HECAMOIPOHU3BOJIBHEIC ITPOIECCHL. DHTPOIIHS.
CBobOonHas »Heprus ['n60ca. HanpasneHue npotekanus mpoiecca.

dusndeckuii cMbIc dHeprun [ n66ca (BhIBeCTH U3 onpeiesicHns ). TemmepaTypa Hadana peakiium.
3aKoH MeHCTBYIOMUX Macc (BBIBO ()OPMYJIIBI).

3aKoH IeHCTBYIOMMX MAcC TSI TOMOTEHHBIX M T€TEPOTEHHBIX CHCTEM.

XuMu4eckoe paBHOBECHE.

Cwmemenne paBHoBecus (nmpuaiun Jle-IllaTtense). [TosscHuTe HA KOHKPETHOM MTPUMEPE I TOMO(a3HbBIX
Ta30BbIX PEaKIHil U TeTepoda3HbIX.




28. CkopocTb XMMHUYECKOH peakiuy. KoHcTaHTa CKOpOCTH XMMHYECKOH PEeaKIHH.

29. IlpaBuno Baur-T'odda. TemneparypHsiii KO3QPHUIMEHT CKOPOCTH XUMHUYECKOH PEaKIUy.

30. dakTopsl, BIMAIOIINE HA CKOPOCTH XMMHUECKOH PEaKIHH.

31. CkopocTh TOMOTEHHOM M T€TEPOreHHON PEaKIUH.

32. Cnoco0bl BBIpaKEHHsI COCTaBa PACTBOPOB.

33. VMoHHOe mpowu3BenieHHE BOABI, BOJOPOJHBINH MOKa3aTelb.

34. Twunpomus comeit.

35. Kpunockonmdeckas u 30yIITHOCKOITNIECKas TIOCTOSHHEIE.

36. AKTHBHOCTH M KOX(Q(PHUIIHEHT aKTUBHOCTH.

37. Tunpomms coneit. Bunpsl runpomisa. [ToScHUTH Ha KOHKPETHOM IIPAMEpE.

38. OKHCIUTENTbHO-BOCCTAHOBHUTENBHBIEC peakuy. OKUCICHNE U BOCCTaHOBJIEHHE. OKUCIUTENN U
BOCCTaHOBUTEIIH.

39. CreneHb OKHUCIICHUS, IPaBUIa JJIsl ONPECIICHUS CTETIEHH OKHCIICHHMSI.

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

5.2. IlepeyeHb padoT, BHINOJHAEMbIX 10 AUCUUILJIMHE

B IMEPBOM CEMECTPC BLINOJIHACTCA 3 AYJAUTOPHBIC KOHTPOJIbHBIC pa6OTLI, BO BTOpPOM CEMECTPC BBINOJJHACTCSA 2
AYJUTOPHBIC KOHTPOJbHBIC pa60T},1 1 OJJHO JOMAIIHEC 3aJaHUC.

KOHTpOJ’leble BOITPOCHI IJIfl TEKYIIEro KOHTPOJIA YCII€eBAEMOCTH

Ilepeuens eéonpocos onsa mexkyuwie2o konmpoas ycnesaemocmu.(YK-1, OIIK-1)

3axoH dapanes. 3akon Heprera

DIIEeKTPOJIU3: €ro BUJbI, YCIOBUS MPOTEKAHUSI.

DIEKTPOJIU3 PACIIIABOB U O0JIACTH €ro MPUMEHEHHUS

DIEKTPOIU3 PACTBOPOB U 0OJIACTH €r0 MPUMCHEHHUS

Knaccugukarus 3:1eKTpoIoB.

Haxoxnenne B mpupoie, MpuMeHeHHE ¥ METO B! TIOTY9IEHHUS MEIIOYHBIX METAJUIOB

Haxoxxnenne B mpupoe, MpuMeHEHHe U METOIBI TIOTYICHHUS MIEIOYHO3EMETbHBIX METAIIOB

Haxoxxnenne B mpupoe, MpuMeHeHHe U METOIBI IOJTY9ICHHUS TAIOTEHOB U BOJOPOJa

Haxoxnenne B mpupoie, MpuMeHEHHE U METO Il TIOTYYEHHUS 3JIEMEHTOB OATPYIIIHE Oopa

0. Haxoxxnenue B mpupo/ie, IPIMEHEHNE W METO.IBI TIOJMYUCHHUS YTIIIEpoaa, KPEMHUS U TepPMaHHUs

1. Haxom)leﬂme B IIpupoae, MpUMEHCHUC U METO/IbI OJIYYEHU 0JI0OBA U CBUHIIA

12. HaxoxxaeHue B pupoe, IPUMEHEHHE U METO/IbI TI0JTyYEeHHUS SJIEMEHTOB TIOATPYIIIIBI a30Ta U UX
COEIMHEHU M.

13. JIabopaTopHOE ¥ MPOMBIIUICHHOE OIyYCHUE U IPUMCHEHUE a30THON KUCIOThI. XMMUYECKHUE CBOUCTBA
a30THON KHUCIJIOTBI

14. HaxoxaeHue B pupojie, MPUMEHEHHE U METOIbI MOJIYYESHUS KHCIOPOa CEPhI U CeieHa.

15. JIabopatopHOE M MPOMBIIUICHHOE TIOy9YeHUE U IPUMEHEHUE CEPHOM KUCIOTH. XUMUYECKHE CBOICTBA
CEPHOM KHCIIOTHI.

16. HaxoxxneHwe B mpupojie, MPUMEHEHHE U METO B! TOTYYCHHUS METAILIOB MOATPYIIIBI METU H IIMHKA.

17. HaxoxaeHue B IpUpOJIE, IPUMEHEHHIE U METO Il TIOTYYCHUS METAIDIOB CEMEUCTBA JKelle3a

18. HaxoxneHue B pUpoJIe, MPUMEHEHHE U METOIBI TIOTYYCHUS METAIUIOB CEMEHCTBA IIATHHBI

19. HaxoxaeHue B pupojie, MPUMEHEHIE U METOIBI TIOTYYCHHUS TUTaHa, BAHA I, XpOMa U MapraHIia.

20 HaXO)K)IeHI/Ie B IIpUpoa€, MPpUMEHCHUEC U METOAbI ITOJTYYCHU BaXKHEHIIINX JJAHTAHON 0B U aKTHUHOUOOB.

RBPpOoo~NoORrwWNE

OcymiecTBUTH psiji NpeBpaieHUH. 3aicaTh YPaBHEHUS COOTBETCTBYIOIINX PEAKIIUHA. .
PbBr, — HBr — Br, — KBrOsz — HBrOs; — FeBrs;

Cl, - HC1 — KC1 — Cl,; — BaCl, — HCI,;

Cl; — KCIO3 — KCIO4 — HCIO4 — ClO2 — HCIOa.

S — H,S — NazS — NayS, — SO, — S;

SOz — NaH803 — Na2803 — Nast4 — NaHSO4 — Na28207;
KMnQO4 — 02 — Nay0; — H,0; — 1y;

NaH803 e Nazszos e NaH803 e N32803 — Na28203 o Na28405.
NH3 — Ny — NO — NOz — KN03 — 02;

Cas(PO4)2 — Py — H3PO4 e (ZHOH)3P04 — Zn(HzPO4)2 —>Zn3(PO)2;
0. P4 — Cang — PH3 — P40lo i Cag(PO4)2 — Ca(H2P04)2;

1. HN03 — NH3 — (NH4)2CI‘207 — Ny — NasN — NH4NO3.

12. CO2 — COCl2; —» CO2 —» C — Al14C3 — CHy;

13. Si— Na28i03 e H4SiO4 — SiOz — SiCl4 — KzSiOs;

14. CO2 —» NH4HCO3; — BaCO3; — CO; — CO — COBry;

RBPBoOo~NoOR~wWNDE




15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

ocupwdE

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 — PbOz — Pb304 e PbClz — H2[PbC16];

Al —» Na3AI03 — A1203 — [AI(OH)2]2504 — AlCls;
Na3[A|(OH)e] — A12(804)3 — A1,03 — Al(OH)g g A1203;
Al(N03)3 — A1C13 e Na3[A|(OH)e] — Al(OH)3 — Ales;
Al - AIN — A1(NO3); — Al — KAIO; — A1,0s.

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

K — KO; — K702 — K20 — KHSO4 — KCI1.

Fe — FeCl, — Fe(OH)z — FC(OH)s — NazFeO4

NazFEO4 — FC(OH)g — NaFeO,; — Fe(OH)3 — Fe203 — FCO;
F6304 — Fe — FeClz — FeS — Fe(N03)3.

KMnO4 — MnO; — MnC1l; — HMnO4 — KMnO4;

KMnO4 — MnSO4 — MnCO3 — MnO — NazMnO4;

NazMnO4 — NaMnQO4 — NagMnO4 — MnO; — NazMnO4.
CI’(NO3)3 e CI‘(OH)3 — Ks[Cr(OH)e] g K3C|03 e CF(H2PO4)3 — CFPO4;
Crzos — KzCI’O4 — KzCI’zO7 — Crz(SO4)3 e K3[CI‘(OH)6];

Cr SO4 e Crz(SO4)3 e KszO4 — CrO3; — Cr203.

KMnO; — MnSO4 — Mn(OH); - MnO — Mn

SOz e Na2803 i NaHSOg d Na2803 d CaSOa d SOz.

CUC|2 — CuCl > [CU(NH3)2 ]C| —> CU(N03)2 — Cu

CO; — C — CO — CO, — Ca(HCO3), — CaCl,.

Fe > FeC|2 —> FEC|3 —> Fe(OH)3 —> F9203

SiOz — Na28i03 —> HzSiO3 — SiOz —> Si — SiOz.

Cu — Cu(NO3)2 —» CuO — CuCl; — Cu (OH), —» CuO

Nz — NH3 — (NH4)HPO4 — CaHPO4 — Ca(H2P04)2 — H3P04.
Mn — MnCl; - KaMnO4 — MnSO4 — Mn

(NH4)2S04 — NH4Cl — NH3 — NH4H,PO4 — NH3 — NH4NO3

3aKOHYHMTH YPAaBHEHHUS PEAKIIHIA.

a) I, + HNOs (KOHH.) — 6) HCIO; + HC1 — B) KoCr0O7 + KI + HZSO4(pa36.)—>

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

a) Clz + KI + KOH — 6) HCIO4 + P,0s — B) CaOCl, + HC1 —

a) HC1 + PbO, — 6) HCIO3 + P + H;O — B) FeS; + O, —

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

a) NaBr + H2SO4 (konn.) — 6) H2SO4 (koHu.; pa36.) + Fe, Al, Cu, Zn — B) H2SO4 (koHiL.; pa36.) + C, P, I,
—

a) Na,S,03+ Cly, I, — 6) H.S + Ky,Cr,07 + HC1 — B) SO, + KMnO4 + H.O —

a) Na,SOs3 + K5S + H,SO4 — 6) SO, + NO; — B) AS,S3 + HNO3 + H,O —

a) Se + NaOH — 6) Al,Tes + H,O — B) H.S + HNO3; —

a) Na,SeOsz + HI — 6) Na,S,04 + Ko,Cr,07 + H,SO4 — B) K2S,0g + FeSO, —

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

a) H,0, + K,Cr,O7 + HC1 — 6) H>0;, + As,Ss + NaOH — B) Na,SOz + KMnQO4 + H,SO4 —
a) TeO, + KOH — 6) PoO, + HNO3 — B) TeO, + HO, + H,O —

a) O3 + CrCl3 + KOH — 6) Li+ Ny — B) Mg3N2 +H,0 —

a) HNO; + H,0, — 6) HNO; + H,S — B) KNO; + K,Cr,07 + H,SO4 —

a) KNO; + KI + H,SO4 — 6) NO, + H,O — B) N2O4 + Ca(OH)z —

a) N2Hs+ O2 — 6) NH4C1 + CuO — B) HNO3z(koui.) + Cu, Ag, Zn, Fe, Al, Mg —

a) HNO3(pa36.) + Cu, Ag, Zn, Fe, Al, Mg — 6) Sh.0s + KOH + H,O — B) H3PO3 + AgNO3 + H,0 —
a) Hs:PO4 + CaCl, — 6) PHs + KMnO4 + H,SO4 — B) HNOs + Cu.S —

a) NaOH + H,0 + Si (C,Sn,Pb) — 6) NaOH + H;0, + Ge — B) MnSO4 + PbO; + H,S04 —
2) Sn+ KOH + H,0 — 6) SiO; + HF — ) SnCl, + NaBiOs + HC1 —

a) GeCl, + O, + NaOH + H,0 — 6) Pb + KOH + H,0 — 8) PbS + H,0; —

a) B,Hg + NaH — 6) Na[BH4] + H,O — B) Na,B;07 + H,SO4 + H,O —

a) Al + KOH + HyO — 6) Al+ NaOHpaenman) — 8) Al + NaNO3 + NaOH + H,0 —

a) A1,03+ K,CO3 — 6) A1,03 + KOH + H,O — B) Nag[Al(OH)s] +CO—

a) Alz(SO4)3 + Na,CO3 + H.O — 6) A1(OH)3 + A12(804)3 — B) Al1,S3 + KOH(mﬁmox) + H,O —
a) HCI10O4 + P05 — 6) H>0, + KoCr,07 + HC1 — B) CaOCl,; + HC1 —

a) KNO; + K,Cr,07 + H,SO4 — 6) NO; + H.O — B) Kl + H,O, + H,SO4 —

a) NaBr + H,SO4 (KOHH.) — 6) Na,SeOs + HI — B) Na,S,04 + KoCr,07 + H.SO4 —

a) Na,O + H,SO4 — 6) Na2O; + H,SO4 (p) — B) Ba0O;,; + KMnO4 + H,SO4—

a) NH,C1 + Mg(OH); — 6) BeCl, + KOH — B) Be + KOH + H,0 —

a) Fe+ 0, + H,O — 6) FC(OH)Z + 0+ H,O — B) FeSO4 + O, + HO —

a) FeSO4 + KBrOs + H,S0s —  6) Co(OH)s + HC1 — 8) Ni(OH)3 + HC1 —




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

a) FeCls + KI — 6) Fe(OH)3 + Cl, + KOH — B) FeS; + HNOs3 (konw.) —

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

a) K4[F€(CN)5] + KMnO4 + H,O — 6) MnCl1, + Br; + KOH — B) MnSO; + NaBiOsz + H,SO,—
a) MnO; + PbO, + HNO; — 6) MnO, + Kl + H,SO4 — B) KMnO4 + SO, + H,SO4 —

a) KMnO4 + K3S + KOH — 6) KMnO4 + FeSO4 + H,O — B) KMnO4 + C3H5(OH)3 + H,SO4—
a) KMnO4 + H,0, + HoSO4 — 6) KMnQO4 + MnCl, + H,O — B) KoMnO4 + H.O —

a) K.Cr,07+ HC1 — 6) CrC13 + Na,S + H,O — B) Mo + HNO; —

3aBepInTh YpaBHEHUS PEaKIIH.

1. Al+C—... Fe+HZSO4(p336)—>...W03+ H,—...
2. K+H,—...Ca+HCl—> ... ZnO+ H,SOs—>...
3. Ca+C—...Fe+ HNO}(pag6) — ... CuSO4+KOH —...
4, Fe+0,—>... Ag + HNO3(KOHH)—) Zn(OH)2+ NaOH(p.p)—>...
5. Ca+Hz—... AU+ HNOsgom) + HClomy — .. FeCls+ KOH ...
6. W+0O,;—... Fe +H,SO4— ... Al+ CuSOy—>...
7. Mn+Cl,—>...Zn+H;SOs— ... Fe;03+CO —...
8. Cr+0;—...Pt+ HNOg(k) + HC|(k)—> Zn(OH)2+ H,SO4—...
9. OS+Oz—)...A|+HNO3(kQHu)—)...SCzOg'l' Mg —>...
t

10. Al+N; —> ... Fe + HNO3g) — ... ZnO + KOH pacinas) = -
11. Hg+S—)...Ni+stO4(pa35)—>...K+Hzo—)...
12. Nb+ O, >...Pb + HNOg(pam) — ... Cr,03+ Al—...
13. Mg+ Nz ... Cu + HNOsomy —> ... ZNS+ 0y — L5 ..

t
14. V+Oz—>...Mn+H2804(p336)—>...HgS+Oz—)...

t
15. Na+H; —>... Pb + H2504(K0HH) —_— ... FE(OH)3+ HCl—...
16. Fe+Cl, —>... Au+ HzSGO4(KOHu)—) ... CaH,+ H.0 —...
17. Na+ 0Oy —>... Mg+ HQSO4(p336) —... M0O3+ Hy—...
t

18. Ba+ H; —... Ca + HNO3(om) — ... Fe+ H:Opy —> ...
19. Mo+ 0O, —... Zn+HN03(.«,Hu)—>... Na+ H,0O —...
20. Fe+Cl, —>... Na + HZSO4(pag6) —...Sn+ KOH(paCTBOp)—>...

5.3 OueHo4yHbIe MAaTEPHAJIBI (OLIEHOYHBIE CPE/ICTBA), HCIO0JIb3yeMble ISl IK3aMeHa

DK3aMEHAIIMOHHBIA OHMJIET BKIIIOUAET B ce0s1 2 TEOPETUIECKUX BOIIPOCA M3 YCTAHOBJICHHOTO MEPEYHs U 3 3a7adu

0 TeMaM, U3JI0KEHHBIM B 4 pasnene nanaoi PITJI.
BuneTs! XpaHsaTcs Ha Kadeape U YTBEPKISHBI 3aBeNYIONTUM Kadeapoit

5.4 MeToauKa OlleHKH Pe3yJbTaTOB 00yUeHHsl M0 TUCHUILINHE (MOoayJ10, mpakTuke, HUP)

° TpC6OBaHI/IH K OLICHUBAHHUIO B COOTBETCTBUH C y‘{C6HBIM IJTAHOM: DK3aMC€H B IIEPBOM CEMECTPEC, 3a4€T BO

BTOPOM CEMECTpe.

° Cucrtema OILICHUBAHUA, UCIIOJIB3yEMasd MMPEIIOAaBaTCIIEM UIA TCKyH.[eI‘/'I OIICHKH YCIICBACMOCTH - OasbHO-

pEUTHHTOBAs:
1 cemectp

OuenuBanue padoThbl cTyeHTa B 1 cemecTtpe.

Bcero gacos 3a Yucno 3aHATHH Bbannos 3a IToncuer CymmMma
ceMecTp 3aHSITHE OayoB
Jlexuuu 36 18 0,5 0,5*18 9
IIpakTHyecKue 18 6 3aHATHIA 115 2 2*6 12
3aHATH mpopadboTKH
MPaKTHYECKUX
BOIIPOCOB
3 I HalIMCaHus 5 (3a 5*3 15
KOHTPOJIbHBIX BBITIOJTHEHHY IO
pabor KOHTPOJIBHYIO
paboty u3 5
3aJ1aHuH)
JlabopaTopHsbie 18 9 3aHATHIA, HA 3 basia 3a 8*3 24
paboTHI KOTOPBIX BBINOJIHCHHYIO




BBITIOJIHSIETCS 8 MOJIHOCTHIO
pabor ab0paTopHYIO
pabory
MakcuMaabHOe Yrciio 0aJuioB 3a 1ceMecTp 60
OueHuBaHue padoThI CTYIEHTA BO 2 ceMecTpe.
Bcero yacos 3a Yucio 3aHATUI bannos 3a Iloncuer Cymma
ceMecTp 3aHATHE 0ayIoB
Jlexuuu 18 9 1 1*9 9
IIpakTuueckue 18 7 3aHATHAN 115 2 2*7 14
3aHATHUSL popadoTKU
MPAKTHYCCKUX
BOIIPOCOB
2 U1 HaTMCaHus 6 6*2 12
KOHTPOJIbHBIX
pador
JlabopaTopHsie 18 9 3aHATHIA, HA 3 baua 3a 8*3 24
paboThI KOTOPBIX BBITIOJTHCHHY O
BBITOJTHSCTCS 8 MOJTHOCTBIO
pabot 12a00paTOPHYIO
pabory
Boinonnenue 6 CamocrosiTenbHas 11 GanoB. 3a 11 11
JIOMAILIHETr O pabota (1) BBITIOJTHEHHOE
3a/laHus JTOMaIITHee
3aJlaHKe
VYyacTue B - - 10 10
HAYYHBIX
KOH(EepeHIHIX
TTomouis B - - no 10 10
IOJITOTOBKE
MIPOBEICHUS
71a00paTOPHBIX
pabor 1o
nporpamMme
JIICTIUTUIAHBI
IMoaroroBka - - 1o 10 10
Tpe3eHTaIi
10 M3Yy4aeMbIM
TeMaM
MakcuMaabHOE YHCII0 0aJIIOB 32 2 CEMECTP 100

e  VYcioBHe J0ITycKa K AK3aMeHy 10 AUCIUILINHE — Hanngane He MeHee 40 6ayoB ceMecTpoBoil paboThI
e Meroauka pacyeTa OIIEHKH Ha SK3aMeHe.

OtBeT Ha dk3aMene oreHuBaeTcs B 40 6ayos: 1o 10 6ayIoB 3a OTBET Ha TEOPETUIECKHE BOMPOCH! U 10
30 6auTOB 3a OTBETHI Ha MPAKTUYECKHUE 3aAaHus. KpuTepuu onpeaeieHust OICHOK Ha 9K3aMEHE M3JI0KCHbI
B paszgene 5 [lomoxenns o mpoMexyTouHoit arrectanuu cryaeaToB ®IAOY BO HUTY «MUCuC» (11

239.09-14)
e  VYcIoBHe NOJy4YEeHUs 3a4€Ta BO 2 CEMECTPE 10 AUCIUILIMHE — HaJIn4YKe He MeHee 60 6aioB ceMecTpoBOi

paboThLI.




6. YYH EFBHO-METOAUYECKOE 1 UTHOOPMALIMOHHOE OBECIIEYEHUE JTUCIHUITJINHBI

6.1. PexomeHnyemasi JuTeparypa

6.1.1 OcHoBHas TUTEpaTypa

006032 ABTOpBI, 3ariaBue bubauoreka H3narenanbcTB
YyeHHe COCTABUTEJIH 0, IO
J1.1 Koposun H.B OO6mias xumus: y4e6. mocoo. I'd HUTY «MUCHC» M. : Beicmas

mkoia, 2004.
—-557c.
J1.2 I'maxa H.JTL. OO01as Xxumus: yueo. 1mocoo. book.ru Mocksa :
3JICKTPOHHO-0MOITHOTEIHAS KuoPyc,
cucrema 2023. — 749
https://book.ru/book/947684| c¢.— ISBN
TEKCT : 3JICKTPOHHBIH. 978-5-406-
11166-6. —
URL:
JI1.3 Tnunka H.JT, 3agaum ¥ yIpaKHEHUsI 10 book.ru — Mocksa :
Anexceesa T.E., o0melt xumuu. : yaeoHoe 3JICKTPOHHO-OMOIHOTETHAS KuoPyc,
ITnarynosa H.b nocobue: yueb. moco6. / H.JI. cucrema 2022. — 240
Xpunynosa T.E. I'nunka; moJ pen. https://book.ru/book/943675| c¢.— ISBN
B.N.PabunoBHYa, X.M. TEKCT : 3JICKTPOHHBIH. 978-5-406-
Pybunotii . — 23-e m3x., ucnp . 09793-9. —
- URL
6.1.2 lonoJIHUTEIbHAS JTUTEPATYpa

O0603Ha ABTOpBI, 3ariaBue bubauoreka H3narenanbcTB
YyeHHe COCTABUTEJIH 0, IO
J2.1 ConosseBa C.H., Xumus : I[Ipaktukym book.ru CraBponons :

Cepos A.B. 9JIeKTpOHHO-Onbmoreunas | Cesepo-
cucTeMa Kaskazckuit
https://book.ru/book/9445 | benepasnpHblit
01 YHHUBEPCUTET,
TeKcT : 2NEeKTPOHHBIM. 2018. — 111
c.— URL.:.
J12.2 3aiines, O.C. 3aia4yu ¥ BOMPOCHI [0 XUMUU: I'd HUTY «MUCHUCy, M. : Xumus,
VYueb. mocoO. YHuBepcUTETCKAs 1985 . - 304
oubimoreka ONLINE c.
http://biblioclub.ru/index.p
hp?page=book&id=12956
3
6.1.3 MeToauyeckue MaTepuabl
O0603Ha4 ABTODBI, 3ariaBue Bubnuoreka W3narenbcTBO
CHHE COCTaBUTEIH , TOJT
J13.1 Kpaxr JI.H., OBIIAS X1MU I'd HUTY «MUCHUC» I'do HUTY
UuusapuH A.B., Kypc nexunit «MHUCuC»,
3naposa E.P., ITonesa 2018
E.A.
J13.2 Kpaxt JI.H., HEOPTAHUYECKAA I'd HUTY «MUCHUC» I'do HUTY
Uuuapun A.B., XUMUA «MHUCuCyp,
3naposa E.P., Ilonesa Kypc nexunit 2018
E.A.
J133 Kpaxt JL.H., OBIIAA XUMU A I'd HUTY «MUCHUC» I'd HUTY
Yrusapun A.B., [IpakTukym «MHUCuCp,
3naposa E.P., ITonera 2018
E.A.
J13.4 KpaxTt JL.H., OO61mast XuMust I'd HUTY «MUCHC» I'd HUTY
Umusapun A.B., JlaGopatopHbIit IPaKTHKYM «MHUCuCp,
3naposa E.P., ITonera 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., Heoprannueckast Xumust ' HUTY «MUCHC» I'd HUTY
Yrusapun A.B., JlaGopatopHbIit IPaKTHKYM «MHUCuCp,
3naposa E.P., ITonera 2018
E.A.

6.2. Tlepeuenb pecypcoB HHGOPMALHOHHO-TEJIEKOMMYHHUKAIIMOHHOI ceTH « AHTEepHET»

6.3. IlepeyeHb MPOrpaMMHOI0 00ecTedeHUsI

1

Office Professional Plus 2016

2

WINHOME 10 RUS OLP NL Acdmc Legalization GetGen

6.4. Ilepevyens HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM M NPO(ecCHOHANBHBIX 023 JaHHBIX

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITJINHBI
MOAVJIA, TPAKTUKH, HUP)

7.1 Jlekumonnast ayantopusi Ne 416. Vcnonb3yemoe 000pyioBaHKe: KOMIBIOTEP C yCTaHOBJICHHBIM [10
Windows Professional 10, Office Professional Plus 2016, npoexTop, 9kpaH.
7.2 Jlabopatopus "Xumus". ayxa. 418. AyauTopus 1uist IpoBeieHUs 1aOOPaTOPHBIX paboT H

NPaKTHYECKUX 3aHITHI.

Hcnons3yemoe o6opyioBaHue:

1. HIkad cymmnsneiit HIC-40-02 CITY moa. 2204 (40 1., +50...4200C, npuHyIUT. KOHBEKIIL., KaMepa
W3 HEPK.CTaIM) — 2 TMIT.;

2. ITeup >mexTpokamMepHast 3y0oTexHIIecKas st Harpesa auTeiHbIX hopM IKIIC-10 mo TY 9452-
005-00141798-2000 (M0x.4005) — 1 mT.;

3. Becwr BJI-124 (HIIB 120 r, muckperrocts 0,0001, ximacc Tounocty 1 CiennanbHbIH, BHETHSSA
KaInOpOBKa), aHAIUTUYECKUE — 2 IIT.;

4. Becwt BJITD-310T(B) (HIIB 310 r, nuckpetrnocts 0,01 1, kacc tounoctu 11 Beicokuid,
BHYTPEHHSIS1 KaJIMOPOBKa) TEXHUUYECKHE JIabopaTopHble — 2 IIT.;

5. Aanon-4100 pH-metp — 2 mt.;

6. Banst Bogsnas WB-2 (2-x mecthas), Stegler — 1 wr.;

7. Pedpaxkromerp "Komnakr" yueOHslii (anasor UP®-45452M) — 1 wir.;

8. Tepmopeakrop HT-170 XTIK, Tagler — 1 mrT.;

9. Memanka marautHas MM-135 (6e3 mogorpesa, 1o 3000 06./muH., 1o 10 1, d=135 mm), Tagler — 6
IIT.;

10. Axops mis MmarauTHOM Memanku Z 60 60*9, ¢ropormiact, oBan — 5 mr.;

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

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

13. Habop mna KOK nmns onpenenenus sxenesa HBXK — 1 mr.;

14. Ha6op mna KOK nmns onpenenenns menu — 1 mr.;

15. ITnura ITH-4030MK HarpeBaTenbHas (MeTamiokepamuieckoe mokpuitue, 300%400 MM, 10
+350°C), Tagler — 2 mr.;

16. Daexrpox DC-10601/7 K 80.7 (ananor DCJI-43-07 CP, 3CJI-63-07 CP) — 2 wT.;

17. Cnexrpodoromerp cepun [13 mo TY 9443-001-5627822-2009, moznens: I19-5400Y D (4-x no3wu.
Kroseronepxareins, apt. 200.04.0031) — 1 mwT.;

18. Iunier Turensabie 150 My — 3 1mT.;

19. Ilunuer TurensHbie 220 MM — 3 1mT.;

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

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

22. Apeomerp AOH-1 1360-1420 — 1 mir.;

23. Apeomerp AOH-1 1480-1540 — 1 mir.;

24. Apeomerp AOH-1 1540-1600 — 1 mir.;

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

26. Apeometp AOH-1 1660-1720 — 1 mr.;

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

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

29. Apeometrp AOH-1 700-760 — 1 mit.;

30. Apeomerp AOH-1 700-760 — 1 mur.;

31. Apeomerp AOH-1 760-820 — 1 T.;

32. Apeomerp AOH-1 820-880 — I mir.;




33. Apeomerp AOH-1 880-940 — 1 mr.;

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

35. Apeomerp AOH-2 1080-1160 — 1 mr.;

36. Apeomerp AOH-2 1160-1240 — 1 mr,;

37. Apeomerp AOH-2 1240-1320 — 1 mr,;

38. Apeomerp AOH-2 1320-1400 — 1 mr,;

39. Apeomerp AOH-2 1400-1480 — 1 mt;

40. Apeometrp AOH-2 1480-1570 — 1 mrt.;

41. Apeomerp AOH-2 1570-1660 — 1 mrt.;

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

43. Apeometrp AOH-2 1750-1840 — 1 mrt.;

44. Apeometp AOH-3 1000-1400 — 1 mt.;

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

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

47. Apeometp AOH-4 700-1000 — 1 ur.;

48. bunuctunnsatop b3-4 — 1 wr.;

49. Konbonarpesatens KH-250 — 1 mT.;

50. Konbonarpesarens KH-500 — 1 r.;

51. Cronuk mogpeMHBIN TabopaTopHbIi Metammmdeckuit HB-150 (150%150 mm) — 2 mit.;

52. llItatue mis npodupok yauBepcanbhenii LIITY-«KPOHT» mo TY 9452-037-11769436-2010 — 10
IIT.;

53. Mozarop nunerounsiii 1-kanansHbi "TexHo" o TY 9443-009-33189998-2009 (F1 1-10 Mk,
Mexannd., JJ[1OI1-1-1-10, Jlenmumet, apt. 4641042N) — 1 mmrt.;

54. To3arop nunerounsiii 1-kanansubiit "TexHo" mo TY 9443-009-33189998-2009 (F1 1-10 mu,
mexanud., JIITIOI1-1-1000-10000, JIeunwumnet, apt. 4641122N) — 1 mT.;

55. HakoHEeYHHK MOJIMMEPHBIA OJHOPA30BEIH K Ao3aTopam nunerouHsiM HII-"Tepmo @urep
Caitentudux" o TY 9398-004-33189998-2007 (1-10 M. 1-kanansHbIi 40mrT/yI1., 6€3 GUIBTPA,
Jleamumner, apt. 9402152) — 10 ynaxk.;

56. lo3arop nunerounsiii 1-xkanansueiii "Texuo" mo TY 9443-009-33189998-2009 (F1 0,5-5 mu,
Mexanud., JJI1OI1-1-500-5000, Jleamuner, apt. 4641112N) — 1 mw.;

57. HakoHeuHMK OJIMMEPHBIA OJHOPA30BbIH K Ao3aTopaM nunerounsiM HIT-"Tepmo ®duep
Caitentudux" mo TY 9398-004-33189998-2007 (0,5-5 mu. 1-kananbueiii/100 wr. B ym., 6e3 GpuibTpa,
Jlennuner, apt.9402052) — 5 ynak.;

58. IlItaTuB-MuHM 3-MecT. A 103aTopoB Jlennumnet, apT.9420320 — 1 mT.

Kowmmstotep ¢ ycranosiennbiM [10 Windows Professional 10, Office Professional Plus 2016,

8. METOANYECKHUE YKA3ZAHUSA IS OBYYAIOIINXCA 11O U3YYEHUIO IMCHUTIJIMHBI

JI71s1 ycnenrHoTro ocBOEHUST AUCIUTUINHB " XuMus'" o0ydaronemMycst He00X0IuMo:

1.
2.
3.

ITocemaTh Bce BUABI 3aHSATUH.

CBOEBpEMEHHO 3apETHCTPUPOBATHCS HA PEKOMEHIOBAHHBIE 3JICKTPOHHBIE PECYPCHI.

[Ipu BO3HUKHOBEHHNH JIOOBIX BOIIPOCOB IO COJEPKAHUIO Kypca M OpraHU3aIiH Pa0OTHl CBOCBPEMEHHO
oOparmiarbes K MpernoaBaTelto (B 4achl OUYHBIX KOHCY IbTaui, uepe3 MS Teams nmu LMS Canvas).
OT4YeTHI IO MPAKTUYECKUM U JTa0OPATOPHBIM PadOTaM PEKOMEH]IYETCs BBITIOJIHSITH C HCIOJIb30BaHHEM MS
Office, mormyckaeTcs BHIIOIHITH B PYKOIIUCHOM BUJIC.

AKTHUBHO paboTaTh ¢ HAYYHBIMH 0a3aMHu B ceTd MIHTepHET.

KauecTBeHHOE OCBOCHHME TUCIMIUIMHBI BO3MOXKHO TOJBKO IPU CHCTEMATHYECKOI CaMOCTOSATEILHOM padoTe,
YTO MOAJCPKUBACTCS CUCTEMOM TEKYIIEH aTTeCTAI[UH.
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