MUHHUCTEPCTBO MPOCBEIEHU S POCCUICKOI ®EJIEPALIUU

(denepajsbHOe rocyiapcTBeHHOE 0K0IKeTHOE 00pa3oBaTe/ibHOE YUpeKAeHUe BbICIIEro
o0pa3oBaHus
«KpacHosipckuii rocy1apcTBeHHbIN MeJaroru4ecKuii yHuBepcurTer
um. B.II. AcradpneBar»

(KT'ITY um. B.I1. AcradneBa)

IHPEAMETHAA YACTbH (ITPO®UJIb "XUMUA")
OO0umast ¥ HeOpraHuvecKass XuMms

paboyas nporpaMma JUCIHUILIAHBI (MOTYJIS)

3akperuieHa 3a kadenpoit E11 buojiorum, XuMuu 1 MEeTOAMKH 00y4eHUst

YueOHslii an 44.03.05 buonorus u xumus (0, 2025).plx
44.03.05 Tlemaroruueckoe oOpazoBanue (¢ AByMs IPOQUISIMUA TOATOTOBKH)
HanpasnenHocts (mpoduib) 06pazoBarenbHON IPOrpaMMbl Broorus u Xumus

Kpanudukanus O0akajaBp

®opma 00yueHus o4Hast

OO0mmast Tpy10eMKOCTb 12 3ET

Yacos 110 yueOHOMY ILIaHy 432 Bune! koHTponst B cemecTpax:
B TOM YHUCIIE: 9K3aMeHBI 1, 2
ayJUTOPHBIC 3aHATUSL 168
caMoCTosITeNIbHAs paboTa 192

KOHTaKTHas pa60Ta BO BpEMs

npoMexyToyHoi arrectanuu (MKP) 0
4acoB Ha KOHTPOJIb 71,34
Pacnpeneienne 4acoB AUCHUILIMHBI 10 CEMECTPaM
Cemectp
(<Kypc>.<Cemectp 1(1.1) 2(1.2)
Ha Kypce>) Hroro
Hepnenp 182/6 15 3/6
Bun 3apsarui VII PI VII PI VII PII
Jlexun 34 34 18 18 52 52
JlaGopatopHsbie 66 66 50 50 116 116
KorTpons Ha 0,33 0,33 0,33 0,33 0,66 0,66
MIPOMEKYTOUHYIO
aTTeCTaIHIO
(9K3ameH)
B Tom umcne B hopme | 2 2 2 2
MPAKT.IOATOTOBKH
Uroro ayn. 100 100 68 68 168 168
KonTakrHas padoTa 100,33 | 100,33 | 68,33 | 68,33 | 168,66 | 168,66
Cam. pabora 152 152 40 40 192 192
Yacel Ha KOHTPOJIb 35,67 35,67 35,67 | 35,67 | 71,34 71,34
Uroro 288 288 144 144 432 432




IIporpammy cocTaBuI(1):

xxu, [Joyenm, Pomawrxosa FOnus I'ennaovesna

Pabouast nporpamMma AUCIIUIUTNHEL

OO0wmas ¥ HeopraHu4ecKasi XUMHS

paspabotana B cootBercTBur ¢ ®I'OC BO:

®denepanbHBIi TOCYAAPCTBEHHBI 00pa30BaTENLHBIA CTAaHAAPT BHICIIETO 00pa30BaHusI - OaKagaBpHaT 110 HAIIPABICHNIO TOArOTOBKU
44.03.05 INenaroruueckoe oOpazoBanue (¢ 1ByMs HpoQuisiMU NOATr0TOBKH) (1prka3 MunoOpHayku Poccun ot 22.02.2018 1. Ne 125)

COCTaBJICHA Ha OCHOBaHUH yqe6H0r0 IJj1aHa:

44.03.05 IMenaroruueckoe oOpazoBanue (C IByMs IPOQUISIMHA HOATOTOBKH)
Hamnpagnennocts (poduiib) 06pa3oBaTenbHOi MporpaMMbl BHOIOTHS 1 XUMHUS

YTBEP>KICHHOTO YYEHBIM coBeTOM By3a 0T 25.06.2025 mpotoxom Ne 8.

Paboyas nporpamMa oo0peHa Ha 3aceiaHuH Kadeaps

E11 Buonornu, XMMHM H METOAMKH 00y4eHH s

IIpotoxon ot 07.05.2025 r. Ne 9

3aB. kadenpoii 1.0.H., npodeccop, Aurunosa Exkarepuna MuxaiinoBna

CorracoBaHo ¢ npencTaBuTessiMu padoronaateneii Ha 3acenanuut HMC YTH(C), mpotokon NeS ot 14.05.2025 r.

Ipencenarens HMC YT'H(C) IN'opnenko Haranes MuxaiinoBHa
14.05.2025 1.



1. IIEJIM OCBOEHMSI JUCLIUTLTAHBI (MOYJIST)

(hopMupoBaHUe NPEIMETHBIX KOMIICTEHIIUH CTYICHTOB IIEAarOTNYeCKOro 00pa3oBaHMs HA OCHOBE OBJIAICHHS COJICP)KaHUEM
qucuumuinHbel "OO01Ias U HeopraHudeckass Xumus"

2. MECTO JUCHMILTUHBI (MOAYJIsI) B CTPYKTYPE OBPA3OBATEJBbHOM ITPOTPAMMBbI

Huxn (pa3gen) OIL: | 51.0.07.03
2.1 | TpeGoBaHusi Kk NpeaBapUTEIHLHOH MOATOTOBKE 00yUYal0LIerocs:
2.1.1 | HIkoNbHBIH Kypc XUMHUHI
2.2 | Jucuunauubl (MOIY/IU) M NPAKTHKH, A1 KOTOPBHIX 0CBOEHHE JaAHHON AMCUMIIMHBI (MOAYJ/Isl) HEO0X0AMMO KaK
npeamecTByonee:
2.2.1 | AHanmuTHdeckast XUMHS
2.2.2 | Penienre XUMHYECKHUX 3a7a4
2.2.3 | Uctopust xumun
2.2.4 | Meronuka 00y4eHUs U BOCIIUTAHUS: XUMHUS
2.2.5 | Oprannueckas XUMHUS
2.2.6 | Kypcosbie pabotsl o moaymto "[IpeamerHast yacts (poduias "Xumus'")"
2.2.7 | Heopranuueckuii cuHTe3
2.2.8 | ®U3MKO-XUMHYECKHE METO/IbI aHAIN3a
2.2.9 | [IpuknanHast XuMus
2.2.10 | IlpakTuka o 3KCIEPUMEHTAIbHON XUMUU
2.2.11 | Xumust okpy:Karomei cpest
2.2.12 | ®usnyeckas ¥ KOJUIOUIAHAS XUMHUS
3. ®°OPMUPYEMBIE KOMIIETEHIINU U UHANKATOPBI UX JTOCTU)KEHUS
TIK-1: CiocodeH ocBauBaTh U HCMOJIb30BATH TEOPETHYECKNE 3HAHUS H MPAKTHYECKHEe YMEHUS U HABBIKH B NPEAMETHOI

obJilactTu NnpHu pelIeHnn HpO(l)eCCl/IOHaJILHBIX 3ajga4

ITK-1.1: 3HaeT CTPYKTYpY, COCTAB U TUAAKTHYECKUE eTMHUIILI MPeIMeTHOH 00/1acTU (IpenoiaBaeMoro npeamMera)

3HaTh:

Yposens 1 3HaTh B 0OLIMX YepTax CTPYKTYPY, COCTAB U AUNAKTUYECKHE eIUHULIBI O0IIeH 1
HEOPraHN4YeCKOW XUMHH.

Yposens 2 3HAaTh CTPYKTYpY, COCTaB M AUJAKTHYECKHE eIMHUIIbI 00IIell 1 HEOPraHUIECKOH XUMHUH.

Yposens 3 3HaTb U XapaKTepU30BaTh CTPYKTYpPY, COCTAaB ¥ AUAAKTHUECKUE EAUHUIIBI 001Iel u
HEOPraHNYeCKOW XUMHH.

YMmerh:

Yposens | YMeTh 0CyHIeCTBISTE OTOOP OTAEIBHBIX 3JIEMEHTOB Y4eOHOTO COIEepKaHus Mo o0LIed 1
HEOPraHW4YeCKON XHUMUH AJISI €r0 pealu3aluy B 00pa30BaTeIbHOM IPOLECcCe ¢ IOMOLIBIO
nenaroruiyeckux TexHosnorui, B tom uucie MKT, B coorBercTBHM ¢ TpeGoBaHusMu OI'OC
OO u ©I'0C COO.

Yposens 2 YMeTh ¢ MOMOIIBIO0 HACTaBHUKA OCYILECTBISTh 0TOOP yueOHOTro coaepkaHus 1o o0Iei u
HEOPraHW4YeCKON XMUMUH AJISI €r0 pealu3aluy B 00pa30BaTeIbHOM IPOLECCe ¢ IOMOLIBIO
nenarorudeckux texHosnorui, B tom uucie UKT, B coorBercTBHM ¢ TpeboBaHusaMu OI'OC
OO0 u ©I'0C COO.

Yposens 3 YMeTb ocymecTBIATh 0TO0p yueOHOTo coiepKaHus 0 O0IIeH U HEOpPraHUYECKOW XUMUH
JUISL €T0 peanu3aluy B 00pa3oBaTeIbHOM Ipoliecce ¢ MOMOIIBIO IeAarornuecKux
texHosorui, B oM uncie KT, B coorBercTBum ¢ TpedoBanusimu GPT'OC OO0 u ®TOC
COO.

Baapers:

Vposens 1 BrnazeTh HEKOTOPBIMU HAaBBIKAMH PEIICHHS MPOPECCHOHAIBHBIX 33]1a4 110 00Y4CHHIO
XMMHH C UCTIOJIb30BAHUEM 3HAHUI1 B 001acTH 00IIEH 1 HEOPraHNYECKOH XUMHUH.

Yposens 2 BrnaneTrs HaBbIKaMu pereHus NpogecCHOHANBHBIX 3aJ1a4 110 00YUYEHHIO XHUMUH C
HCIOJIb30BaHUEM 3HaHUH B 001acTH 0011l 1 HEOPraHMYEeCKOH XUMHUHU Ha 6a30BOM
YPOBHE.

Yposens 3 Brnaners HaBbIkaMu penieHus NpodecCHOHATIbHBIX 33/1a4 10 00YUYEHUIO XUMHU C
HCIIOIb30BaHUEM 3HAHUH B 00acTu o01meil 1 HeOpraHMYecKo XUMHUHU B HECTaHAAPTHBIX
CUTYaLUSIX WIM CUTYalUsX MOBBIIIEHHON CI0KHOCTH.

TIK-1.2: YMeeT ocyniecTBJISTH 0TOOP y4eOHOr0 colep:KaHMsA AJIsl ero peaju3aliu B pa3In4HbIX (popMax o0yueHHs B
€00TBeTCTBHH ¢ TpedoBanussmu ®IrocC OO0

3HaTh:




Yposens |

3HaTh HEKOTOPBIE MPUHIIUITBI 0TOOPA YUEOHOTO COJCPIKAHUS IS €r0 Pealu3aluy B
pa3nu4HbIX popMax o0yueHus B cooTBeTcTBUH ¢ TpeboBanusmu @TOC OO.

VYposens 2 3HATh IPUHIHITEI 0TOOPA YYEOHOTO COCPIKAHUS TS €TO PEaTH3al[iy B PA3THIHBIX
¢dopmax o0yueHus B coorBercTBuM ¢ TpeboBanusMu GI'OC OO Ha 6a30BOM ypOBHE.

VYposens 3 3HATh NPUHIHITEI 0TOOPa YY4EOHOTO COEPIKAaHMS ISl €TO Pean3alliy B Pa3IHIHBIX
(dopmax o0yuenust B coorBercTBuH ¢ TpeboBanusMu ®I'OC OO Ha NPOJABHMHYTOM YPOBHE.

Ymers:

VYposens | YMeTh NpOosIBIATH HEKOTOPbIE YMEHHSI OCYIIECTBISITE OTOOP YUSOHOTO COIePKAHUS IS
€ro peajHu3anuy B pa3InuHbIX Gopmax oOydeHus: B cooTBeTcTBHH ¢ TpeboBanusimu OT'OC
OO0.

VYposens 2 YMeTh ¢ ITOMOIIBI0 HACTaBHUKA OCYIIECTBIATH OTOOP Y4EOHOTO COACpKAHUS I €TO
peanu3aluy B pa3inyHbIX popMax o0yueHHs: B COOTBETCTBUH ¢ TpeboBanusmu ®TOC
0O0.

VYposens 3 YMeTh caMOCTOATETBHO OCYIIECTBIATH 0TOOP YIEOHOTO COEPKaHuUs IS €T0 Peann3aui
B pa3nuuHbIX (hopmax oOydeHus B cooTBeTcTBHH ¢ TpeboBanusimu GI'OC OO.

Baapers:

VYpogsens | BitaieTs HaBBIKOM OCYIIECTBIISITE OTOOP Y4eOHOTO COJEPkKAHUSI B COOTBETCTBUH C
tpedosanusamu OI'OC OO.

VYposeHns 2 BrnazieTh HaBBIKOM OCYIIECTBIISATH OTOOP YU€OHOTO COJIEPKAHUS IS €T0 Peah3allii B
cootBercTBHH ¢ TpeboBanusMu ®I'OC OO.

VYposens 3 BraneTs HaBBIKOM OCYILECTBIIATH OTOOP YUeOHOI0 COepKaHus ULl €ro peau3aluy B

pa3nuyHbIX popMax o0yueHHs B cooTBeTCTBUH ¢ TpeboBanusmu @T'OC OO.

TIK-1.3: /leMoHCTpUpPYeT YMeHHe Pa3padaThiBaTh pa3judHbie (POPMbI Y4eOHBIX 3aHATHIL, MPUMEHATH METOABI, IPHUEMbI 1
TeXHOJIOTUH 00yUYeHHsI, B TOM YHcJIe HHpOpMALMOHHbIE

3HaTh:

VYposens 1 3HaTh HEKOTOPHIE (POPMBI YUEOHBIX 3aHATUH, IPUMEHATH METOIBI, IPHEMBI H TEXHOJIOTUH
o0yueHusl.

VYposens 2 3HaTh pa3nuyaHble GOPMBI yUeOHBIX 3aHATHH, IPUMEHATH METOIBI, IPHEMBI H TEXHOJIOTUH
o0yueHus.

Yposens 3 3HaTh pa3znuuHble GOPMBI YUEOHBIX 3aHATUH, IPUMEHATh METOJIbI, IPUEMBI 1 TEXHOJIOTUU
00y4eHHs1, B TOM 4HcIie HHPOPMALMOHHBIE.

YMmern:

VYposens 1 YMeTh pa3pabaTeIBaTh HEKOTOPEIE (POPMEI YICOHBIX 3aHATHIA, IPUMEHITh METOMEL,
MPpUEMBI U TEXHOJIOTUH 06yqel-11/1${.

VYposens 2 YMeTh pa3pabaTeIBaTh pa3aHuHbIe (OPMEI Pa3IHIHbIC (HOPMBI yUEOHBIX 3aHATHH,
TIPUMEHATH METOBI, TIPHEMBI X TEXHOJIOTUH 00yYIeHHSI.

Yposens 3 YMeTh pa3pabaThiBaTh pa3iuuHble GOPMbI yUEOHBIX 3aHATUH, IPUMEHATH METOIBL,
MPpUEMBI U TEXHOJIOTUH 06yqel-11/1${, B TOM 4HUCJIC I/IHq)OpMaLll/IOHHI)IC.

Buagern:

Yposens 1 Brnaners HEKOTOPHIMU HaBbIKAMU Pa3pabOTKH yUeOHbIX 3aHATUH, IPUMEHATh METOJB,
MPpUEMBI U TEXHOJIOTUHN 06yqel-11/1${.

VYposens 2 BrazieTs HaBBIKaMH pa3pabOTKH HEKOTOPEIX (hOPM yIeOHBIX 3aHATHH, IPIMEHSITh METOIBI,
TIPHEMbI U TEXHOJIOTHH O0YUCHUSL.

Yposens 3 Brnaners pa3nuaHbIMU GOpMaMH yUEOHBIX 3aHATUH, IPUMEHATH METO/BI, IPUEMBI U
TEXHOJIOTHU 00YYCHHUS, B TOM YHCIIe HH(QOPMAOHHEIE.

4. CTPYKTYPA U COJAEPKAHUE TUCITUIIJIMHBI (MOAYJIS)
Kon HaumeHoBaHue pa3iejioB U TeM /BUJ Cemectp / | YacoB | Komneren- | Jluteparypa | Hure | Ilpumeuanue
3aHATHSA 3aHATHS/ Kypc 104071 H JJI. peCypChl | PaKT.

Pazpnen 1. Pazgen 1. O6mas xumus




1.1

Tema 1. OcHOBHBIE IOHATHS U 3aKOHBI
XUMHUH (24)

Tema 2. Ctpoenue aToma u
nepuoanyeckuii 3akoH J[.1. Menneneesa
(29)

Tema 3. Xumuueckas cBs3b (24)

Tema 4. Teopuu XUMHUUECKOH CBSI3H (24)
Tema 5. Tunbl XUMHYECKHUX peakiui (24)
Tema 6. OCHOBBI XUMHUYECKOH
TEPMOJMHAMUKH (24)

Tema 7. CkOpOCTh XUMHUECKOH peakiiuy.
Xumuueckoe paBHoBecHe (24)

Tema 8. PactBopsl. Komurarusasie
CBOWCTBa pacTBOPOB (24)

Tema 9. Teopust 2M€KTPOIUTHUECKOH
nucconnanyuy. MloHHoe mpousBeieHue
BoJibl. pH (2u)

Tema 10. I'maponus coneit (29)

Tema 11. Bydepnbie pacTBopsI (24)
Tema 12. OxucnurenbHO-
BOCCTaHOBUTEJIbHbIE Peakuu (24)

Tema 13. PactBopumocts. [IpousseneHue
pacTBOpuUMOCTH (24)

Tema 14. KommnekcHsie coeinHeHus (24)
Tema 15. PactipocTpaneHne XUMHIECKAX
3JeMEeHTOB Ha 3emiie U Bo Beenennoit (24)
Tema 16. Bogopon (24)

Tema 17. I'anorenst (249) /JIex/

34

IK-1.1 K-
1.2 TIK-1.3

J1.1J11.2
J11.3J11.4

Bxonanoit
KOHTPOJIb
(npoBepouHas
pabota),
COCTaBJICHUE
KOHCIIEKTOB
JICKITUH I10
TeMaM

1.2

IIpakTuueckoe 3ansTHe 1o Teme Nel
«KommaectBo BemecTBay (41)
IIpaktrueckoe 3ausiTue mo Teme Ne2
«l"a30BbIe 3aKOHBD (44)

IIpaktrueckoe 3ausTHe mo Teme Ne3
«Ctpoenue atomay (44)

TIpaktuueckoe 3ansaTue mo Teme Ned
«CocraBneHue HopMys1 XUMHUUECKHX
coemHeHMiD» (41)

IIpakTrueckoe 3ausTue mo reme Ne5
«Bbryncienus Mo XMMUYECKUM
hopmyam» (44)

IIpakTudeckoe 3ansaTHe no Teme Neb
«Bbr4yncieHus 10 ypaBHEHUSAM
XMUMHYECKUX peakiuii» (44)
IIpakTudeckoe 3ansTHe no Teme Ne7
«Xummueckas TepMoAUHAMUKAY (44)
IIpaktrueckoe 3ausTue Mo Teme Ned
«Xummaeckas KHHETHKa (449)
IIpakTudeckoe 3ansaTHe no Teme Ne9
«Cnoco0bl BBIpaKEHUS] KOHIICHTPALUK
pacTBOpOB» (449)

IIpaxrTudeckoe 3ansaTue no Teme NelO
«pH. I'mnponus coneit» (44)
IIpaxrudeckoe 3ansaTue no Teme Nel 1
«PactBopumocTs. [Iponssenenue
pacTBopuUMOCTI» (449)

IIpaktuueckoe 3austue no reme Nel?2
«Meroapl paccTaHOBKY K03(h(HUINEHTOB B
OBP» (4u)

JlaGoparopnas pabora Nel «Texnuka
0e30macHOCTH MU paboTe B XUMUYECKOM
naboparopuu. Xumudeckas nocyaa» (44)
JlaGopatophas pabora Ne2 «Ilomyuyenune
KHCJIOT, OCHOBaHHi, conei» (64)
JlaGoparopnas pabora Ne3 «CkopocTb
XHUMHYECKOH peakium» (44)
JlaGoparophas pabora Ned «['uaponus
coueit» (4u) /J1a6/

66

IK-1.1 IIK-
1.2 TIK-1.3

OT4YeThl Mo
nabopaTopHBIM
paborawm,
pemieHue 3a1a4q
0 TeMaM




1.3

IIpakTHueckoe 3aHATHE 10 TeMe Nel
«KonunuectBo BemectBay (174)
[IpakTrueckoe 3ansTue mo Teme No2
«T"a3o0BbIe 3akOHBI (174)
[Mpaktuueckoe 3aHsTHE 11O Teme Ne3
«Crpoenue atomay (174)
[MpakTuueckoe 3ansaTHe Mo TeMe Nod
«CocraBneHue GopMyJI XUMHUUECKIX
coequHeHu» (174)

[IpakTiueckoe 3ansTue mo Teme No5
«BbryncIeHs 10 XUMUYECKUM
dhopmymam» (174)

[Ipaktuueckoe 3aHsATHE IO TeMe Ne6
«Bpruncienys 1o ypaBHeHUAM
XUMHAYECKUX peakuuit» (1749)
[IpakTnueckoe 3ansTue mo Teme No7
«Xumuueckas TepMotuHaMuKay (174)
[IpakTnueckoe 3ansTue mo Teme No§
«Xumunueckasi KuaeTukay (174)
[Ipaktuueckoe 3aHsTHE IO TeMe Ne9
«Cnoco0bl BBIpaKEHUS] KOHIICHTPALUH
pactBOopoB» (164) /Cp/

152

IK-1.1 K-
1.2 TIK-1.3

MNunuBunyansx
bI€ JOMAIIHHE
3aganus Nel-3

1.4

Dk3aMeH /Dk3aMeH/

35,67

MK-1.1 IIK-
1.2 TIK-1.3

Bomnpocs k
JK3aMeHy

1.5

Ox3amen /KPD/

0,33

Bormpocsr k
9K3aMEHY

Pa3nen 2. Paznen 2. Heoprannueckas
XHMHSA

2.1

Tema 18. Onementst VIA rpymnmsl.
Kucnopoa. Bona (249)

Tema 19. Dnementst VIA rpynmsr (S, Se,
Te, Po) (29)

Tema 20. Dnementsl VA rpynmsl. A30T
(29)

Tema 21. Onementst [VA rpynmsl.
Yraepon (2u4)

Tema 22. Onements! IVA rpynmsi (Si, Ge,
Sn, Pb) (2u)

Tema 23. Dnementsl [11A rpynmsr (B, Al,
Ga, In, T1) (29)

Tema 24. Illemounsie u
I1€JI0YHO3eMeNbHbIE METaJLIBI (24)

Tema 25. ueptHble ra3sl (2u)

Tema 26. Obmas xapakrepucruka d-f-
31eMeHTOB (24) /JIex/

18

MK-1.1 IIK-
1.2 TIK-1.3

CocraBneHnne
KOHCIIEKTOB
JIEKIIUH T10
TEMawm,
co3/1aHne
MEHTAJIbHBIX
KapT




2.2 JlaGopatophas pabora Ne5 2 50 IK-1.1 IIK- JI1.5J11.6 OTueTsl 10

«Bonopomy» (4u) 1.2 TIK-1.3 nabopaTopHbIM
Jlabopatophas pabora Ne6 pabotam,
«Tamorens» (44) HaTHCaHHe
Jlaboparophas pabora Ne7 «Kucnopoa. pedepara

Oxcunet. Ilepokenapy (44)
Jlaboparophas pabora Ne§ «Cepa u ee
coeMHeHUD. (44)

JlaGopatophas pabora Ne9 «A30T u ero
coeuHeHusD» (44)

JlaGoparopnas pabora Nel0 «Yruepon,
KPEMHUI U UX coefuHEeHus» (449)
Jlaboparophas pabora Nell «Omnogo,
CBUHEILl M UX COCAMHEHH» (44)
JlaGopatophas pabora Nel2 «Illenounsie u
IEJI0YHO3EMETIbHBIC METAILTBD) (44)
Jlabopatophas pabora Nel3 «bop,
ATIOMUHHN U UX COCTUHEHUs» (44)
Jlabopatophas pabora Nel4 «Xpom u ero
coequHeHUD» (44)

JlaGopartopHnas pabora Nel5 «Mapranen u
€ro CoeMHEeHUs (44)

Jlaboparopnas pabora Nel6 «XKerneso,
KOOQJIbT, HUKENIb U UX

coenuHeHus» (64) /J1a6/

23 IIpaktrueckoe 3ausitue mo Teme NelO 2 40 TIK-1.1 IIK- JIT.1JI1.2 IIucemenusie
«pH. T'mapomms comeit» (144) 1.2TIK-1.3 J1.3 KOHTPOJIbHEBIE
IIpaktuaeckoe 3austue mo reme Nel 1 pabotbr Nel-2

«PactBopumocTs. [IponsBenenne
pactBopumocTy (144)

TIpaxtuueckoe 3ansTue mo Teme Nel2
«MeTozp! pacCTaHOBKU KO3 (UIIMEHTOB B

OBP» (124) /Cp/
2.4 Ok3aMeH /Dk3aMeH/ 2 35,67 | IIK-1.1 IIK- J1.1J11.2 Bomnpocs! k
1.2TIK-1.3 J1.3 JK3aMeHy
2.5 Ok3ameH /KPD/ 2 0,33 Bomnpocs! k
9K3aMEHY

5. ®OHJ OHEHOYHBIX CPEJICTB

5.1. KoHTpoJibHBIE BONPOCHI U 3aJaHUA

Bxomnoit koHTpOIH (MTpOBEepoUyHast padboTa)

Bapwant 1

1. KakoMy XUMHUYECKOMY 3JIEMEHTY COOTBETCTBYET JaHHAs SJIEKTPOHHAs KoHpuryparwus 1522s22p3.

2. PaccuuTaiiTe MOJsipHYI0 Maccy cienytonmmx emiects: H20, HCI, C1205, NaOH.

3. Kakyro maccy docdopa Hazo cxedb uist mosryueHus okeuaa pocdopa (V) maccoid 7,1 v ?

4. HazoBuTe cliefyIoNIue COSANHEHNS U PacCUUTaliTe CTENeHH OKUCIICHUS DJIEMEHTOB B IaHHBIX coefuHeHusax: H2S04,
HNO3, NaOH, P205.

5. HaiiTi MaccoByro JTOJTIO TITIOKO3EI B pacTBope, cogepxkamieM 280 T Boas! 1 40 T TITFOKO3BL.

Bapuant 2

1. KakoMy XuMH4YeCKOMY 3JIEMEHTY COOTBETCTBYET JJaHHAsl AJIEKTpOHHAsl KoHburyparus 1822s22p5.

2. Paccuuraiite MonsipHyIo Maccy cienyrounmx semiects: H2SO4, HNO3, NaOH, P205.

3. Kakyro maccy ¢ocdopa Hazto cxxedb i mosryueHus okeuaa docdopa (V) maccoit 14,2r?

4. HazoBure cienyromiye COeAMHEHNS U pacCUUTaiiTe CTENEHH OKUCIIEHUS 2JIEMEHTOB B JaHHBIX coenuHeHusx: H3PO4,
K28, Al203, Ca(OH)2.

5. Haiitu maccoByro nosro conmu (NaCl) B pactBope, coaepskaiiem S00 r Boab! u 45 T coiu.

Texymuit KOHTPOJIb

ITpumeps! nHIMBHUAYaIbHOTO foMalnHero 3aganust Nel no teme "CrnocoObl BEIpaXeHHs cOCTaBa pacTBOpOB"

Bapwant 1

1. Cxonbko rpaMMoB MeaHOro Kynopoca CuSO4*5H20 u Boap! motpedyercs s npurotoBieHus 200 T 5%-Horo pactBopa CuSO4,
PacCYMTaHHOTO Ha OE3BOAHYIO COJIb?

2. U3 400 r 50%-noro pactBopa H2S04 BrmmapuBanuem yaanunu 100 r Boxsl. Uemy pana maccoBast nosns H2SO4 B octaBmemcs
pactBope?




3. CxosIbKO rpaMMOB XJIOpHJIa HATpUS HYKHO N00aBUTh K 500 T 5%-HOro pacTBopa 3Toi »xe conu ans norydenus 10%-noro
pactBopa?

4. Kakoit o0bem 0,5 H.  pacTBopa xsiopusa Oapus nmotpedyercs i BzaumozencTeus ¢ H2SO4, naxonsiueiics B 20 mi 2 H.
pactBopa?

5. Ompenenuts MOJISUIBHOCTD 5%-HOr0 pacTBOPa XJIOPHIa Kalusl.

Bapuant 2

1. dns nonyyenus B 1JabopaTopuu BOAOPOAa IPUMEHsIeTCs HUHK U pacTBop H2SO4, mpuroToBieHHbIH U3 0JTHOTO 00beMa KHCIIOTHI C
wioTHOCTHIO 1,84 r/mit u 5 06bemoB Bozbl. KakoBa (%) 3Toro pactBopa Kuciotsi?

2. Cxonbko rpaMMoB 30%-HOTo pacTBOpa XJIOpUIa HATPHs HyKHO 100aBUTE K 300 T BoApl, 4T00bI omyuutsh 10%-HbIH pacTBOp
comu?

3. Cxonpko MuumnutpoB 0,5 M pactBopa H2S04 mosxuo npurotoButs u3 15 mit 2,5 M pactBopa?

4. K 200 mut koHIEHTpHpOBaHHOH (36%-HOi1) cONMsIHON KHCIOTHI (TI0THOCTH 1,18 r/Mir) moGasmimu 1 1 Bogsl. KakoBa MaccoBast 10Tt
MOJIY4EeHHOT0 pacTBopa’?

5. Kakoii 06bem 0,5 H. pacTBOpa MOXKHO PUTrOTOBHUTH U3 24,44 r kpuctamoruapata xyiopunaa 6apus BaCI2*2H20?

ITpuMepbl HHIUBHUAYATIBHOTO ToMalrHero 3aaanus No2 o teme "XuMuueckas TepMoMHaMHUKa"

Bapuant 1

1. Beruucnure TemnoBoi addekt peakiuu okuciaenus ammuaka (AH0298): 4NH3 + 502 = 4NO + 6H20(r)

2. Berauciute AH0298  o6paszoBanus MgCO3(x) : MgO(k) + CO2(r) = MgCO3(x), AHo = - 117,7 xJIx.

3. Paccumrath 3HaueHne AG0298 peakiuu v yCTaHOBUTbH, B KAKOM HAIlPaBJICHUH OHA OYJET MPOTEKaTh CAMOIIPOU3BOIBHO
CTaHIAPTHBIX ycnoBusx mpu 250C: N2(r) + 1/202(r) = N20O(r).

4. C nomoupto pacuera AGo298 peakumii: NH3(r) + 3/2CI12 =1/2N2 + 3HCI(r); NH3(r) + 3/402 = 1/2N2 + 3/2H20(x)
CPaBHUTE OKHCIIUTEIILHBIE CBOICTBA XJI0pa M KUCJIOPO/Ia 110 OTHOILICHHUIO @ AMMHAKY.

5. Onpenenure Temwiotry oopazoBanus Merana: CH4 +202 = CO2 + 2H20 + 802,9 xIx.

Bapuant 2

1. Beruucnute AH0298  peakiuu: FeO(x) + H2(r) = Fe(x) + H20(T)

2. Paccuurats 3HaueHrne AGo298 peakiyu 1 yCTaHOBUTH, B KAKOM HAlpaBJICHUH OHA OyJIeT MPOTEKaTh CaMOIIPOU3BOJILHO mipu 250C:
4HCI(1) + 02(r) = 2CI2(r) + 2H20(%).

3. Kakue U3 nepeunciieHHbIX OKCHUIOB MOTYT OBITh BOCCTAHOBJICHBI BOJIOPOJIOM /10 cBOOOIHOTO MeTayuta ipu 298 K: CuO, CaO?

4. CpaBauts AH0298 peaxiuu BoccTanoBieHus okcuaa xenesa (I111) pasmuunsiMu BoccranoButensamu mpu 298 K: Fe203(k) + 3H2
= 2Fe(x) + 3H20(r); Fe203(x) + 3C(rpadut) = 2Fe(x) + 3CO(r); Fe203(r) + 3CO(r) = 2Fe(k) + 3CO2(1).

5. Paccunraiite AS0298 peakunii: A12(SO4)3(x) = AI203(k) + 3SO3(r), H202(3x) = 2H20(x) + O2(T).

5.2. Tembl NHCBMEHHBIX PadoT

Tembl nekuui JJIs1 COCTAaBJICHHA KOHCIIEKTOB

Tema 1. OcHOBHBIE IOHATHSA U 3aKOHBI XUMHH

Tema 2. Ctpoenne aToma u nepuonnieckuii 3axon J.11. Menneneera
Tema 3. Xumuueckast cBs3b

Tema 4. Teopun XUMHUYECKOH CBSI3U

Tema 5. Tunbl XUMHUYECKUX peaKLUi

Tema 6. OCHOBBI XUMUYECKOH TEPMOIUHAMUKI

Tema 7. CkopoCTh XUMHUECKOH peakiuu. XMHUYECKOe PaBHOBECHE
Tema 8. PactBopsl. KonnmuraruBHele CBOHCTBa pacTBOPOB.

Tema 9. Teopust amekTponuTHYECKOH nucconmanun. orroe nponssenenne Boasl. pH.
Tema 10. I'maponms coneit

Tema 11. Bydepuble pacTBOpHL.

Tema 12. OKHCINTETbHO-BOCCTAHOBUTEIILHbIE PEAKLIUH

Tema 13. PactBopumocTs. [Ipon3sBeneHre pacTBOPUMOCTH.

Tema 14. KommuiekcHbIe coeInHEHNS

Tema 15. PacipocTpaHeHne XMMUYECKHX JIEMEHTOB Ha 3emiie 1 Bo BeeneHHoi
Tema 16. Bogopon

Tema 17. I'anorenst

Tema 18. Onements! VIA rpynmnst. Kucnopoa. Bona

Tema 19. Onementst VIA rpynmsi (S, Se, Te, Po)

Tema 20. Dnementsl VA rpynnsl. A30T

Tema 21. Onements! VA rpynmnsl (P, As, Sb, Bi)

Tema 22. Onementst IVA rpynmsl. Yriiepoa

Tema 23. Dnements [IVA rpynmst (Si, Ge, Sn, Pb)

Tema 24. Dnements! [1IA rpynmer (B, Al, Ga, In, T1)

Tema 25. [IlesnouHbIe U 1IEITOYHO3EMENIbHBIE METAILIBI

Tema 26. HepTHBIE ra3bl

Tema 27. Obmas xapakrepuctuka d-f-a3JeMeHTOB

Tema 28. Dnementst VIIIB rpymnmer. XKeneszo

Tema 29. Onementst VIB-VIIB rpynmner. Mapraneu. Xpom

Tema 30. Onements [-1IB rpynmn. Menp. Lunk




Tembt JUJIA BBIIIOJIHEHUSA OTYCTOB 110 J'Ia60paT0pHI>IM paGOTaM

JlabopaTopHas padora Nel «TexHuka 6€30MacHOCTH MpH paboTe B XUMHIESCKON 1a00paTopur. XUMHIECKas OCYIa».
Jlaboparophas pabora Ne2 «CKOPOCTh XMMHUYECKOW PEaKIHI».
JlaGoparophas pabora Ne3 «IIpuroToBieHne pacTBOPOBY.

JlaGoparophas pabora Ned «DNEKTpOIUTHYECKAS TUCCOIIMAIHSI.
JlaGoparopHuas pabora Ne5 «['unmponu3 comnein».

Jla6opaTopHas padota Ne6 « OKUCIHUTELHO-BOCCTAHOBUTEIBHBIE PEAKIIHNY.
JlaGoparophas pabora Ne7 «Bomopon»

JlaGopartophast pabora Ne8 «["aoreHs»

Jlaboparophas pabora Ne9«Kucnopoxa. Okcunsl. [Tepokcumbn»
JlaGoparophas pabora Nel0 «Cepa u ee COeTUHSHUS.

JlaGopatophas pabora Nell «A30T 1 €ro CoeTUHEHUSD

JlaGopartophas pabora Nel2 «Yriepon, KpeMHUN ¥ UX COCAMHEHHSD
JlaGoparopHas pabora Nel3 «OmoBo, CBUHEIl U UX COCITUHEHIIS)
Jla6opatopHas padota Nel4 «I1lenoyHbIe U MIETOYHO3EMEIbHBIC METAILIBD)
JlaGopartophas pabora Nel5 «bop, ainfoMUHHIA U UX COCMHEHUSD
JlaGoparopHas pabora Nel6 «XpoM U ero CoeTMHEHUS

JlaGopatophas pabora Nel7 «MapraHel 1 ero COeTUHESHUS

JlaGopatophas pabora Nel8 «¥Kenes30, kK0OaJIbT, HUKEIb U HX COCITUHCHUS

Temsl pedeparon

. PerpocrniektiBa HoGeneBcKo MpeMuu 1Mo XUMHH.

. XUMHYECKHE 3JIEMEHTHI B OPIaHU3ME YEIIOBEKa.

. Tspkenble METasuTbl UX BIMSHHE HA OPTaHU3M YeJIOBEKa.

. PagnoakTuBHBIE 37IeMEHTHI. SIiepHbIE peaKIuu.

. KucnorHo-ocHoBHbIE HHIUKATOPBI. TEOpHs MHIUKATOPOB.

. Hucnepcusie cucremsl. [lensr. x mpumenenue.

. Mbuta. Knaccugukarys, noixy4eHue, CBOHCTBA.

. Mcrionp30BaHne KaTann3aToOpoB B COBPEMEHHOM IIPOMBIIUICHHOM IIPOIIecCe.

. [IpuMeHeHne KUIKUX KPUCTAIUIOB B COBPEMEHHOW TEXHHUKE.

. [IpuMeHeHne HeOpraHMYECKUX COSTMHEHUI B CTPOUTENIFHOH cepe, MperMyecTBa 1 HET0CTATKH.
. Mcnionb30BaHue OKUCIUTENCH B MEAUIIMHE.

. MuHepasbHbIe y100peHHs, Ki1acCu(UKalus, CBOMCTBA, IPUMEHEHHE.

. [lomydenne u cBOMCTBA MOTMMEPHBIX COETUHEHUH.

. AmtotpornHble MOIH(UKALNK YTIIepOa.

. Hedrexmmuueckast nmpompInuieHHOCTh. PpakIMOHUpOBaHHE HEPTH.

. [Tpon3BOJCTBO CHHTETHYECKOTO KaydyKa.

. Xumuyeckas mMacrepckas pororpadun. PeakTuBbl, MEXaHU3MBbI MIPOSBICHUS U 3aKpEIUICHHS (POTOCHUMKOB.
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5.3. ®onH OLIEHOYHBIX CPEACTB

BOHpOCLI K OK3aMCHY IO JUCHUIIJINHE «O6H.Ia$[ 1 HEOpraHn4veckasa XumMusa» 3a 1 CEMECTP

1. Ilepeunciure OCHOBHBIE HICTOPUYECKHUE ITAIBI B Pa3BUTHH HayKu XuMmus. Ha3oBuTe yueHbIX, BHECIIMX CYLIECTBEHHBIH BKIIaz B
CTAHOBJICHHE XUMHHU KaK HayKu. [TokakuTe CBA3b XUMHHU C JPYTUMH HAyKaMHU.

2. JlaiiTe onpeneneHusl OCHOBHBIX XMMHUECKUX MOHSITHH: aTOM, aTOMHAas Macca, MOJIEKyJIa, MOJIEKYJIIpHasi Macca, MOJIb, MOJISIpHAast
Macca, BaJIeHTHOCTb, CTENIEHb OKHCIICHNUSI.

3. CchopmymupyiiTe cTeXHOMETpHUYECKUE 3aKOHBI XIMMHH: 3aKOH COXPAHEHHS MacChl BEIIECTB, 3aKOH KPATHBIX OTHOIICHUH, 3aKOH
MTOCTOSTHCTBA COCTABA BEIIECTBA. YKAKHUTE OTIIHYHS MOHATHI JaTbTOHUAB! X OEpPTOILIHIEL.

4. JlaiiTe ompeneNeHNs TOHATHH 3KBUBAJICHT, SKBUBaJIeHTHAs Macca BemecTBa. ChopMymnmpyiite 3akoH SKkBHBaneHTOB. [IpuBeante
(dhopMyIIBI UIS pacyeTa S9KBHUBAJIECHTOB OCHOBHBIX KJIACCOB HEOPTAaHUYECKHUX BEIIECTB.

5. IlpuBenute GOPMYINPOBKH OCHOBHBIX I'a30BBIX 3aKOHOB. [IponmmocTpupyiiTe ux nmpumMeHeHue B Xumun. OObIcHUTEe HU3HIECCKUM
CMBICTT YHUBEPCAJIHHON Ta30BOIl MOCTOSHHOM.

6. Jlaiite k1accupUKaluio XMMHIYECKUX BELIECTB B HEOPraHWUECKOH XMMuK. HazoBuTe OCHOBHBIE TPaBUiIa HOMEHKIIATYPBI
HEeopraHN4YecKuX BemecTs. [IpuBeauTe xuMuaeckne OpMyIIBI CIIEYIONINX BEIIeCTB: KaTbIIMHUPOBAHHAS COJia, HeTallleHas! U3BECTb,
6eproieroBa coJlb, U3BECTKOBAsI BOJA, BECEILAIMIA ra3, FpeMyyuii ras.

7. Ilepeuncnure oOmue cBOMCTBA OKCUAOB U CIIOCOOBI UX NonydeHus. HazoBute o6uye cBOHCTBa OCHOBAHUI U CIIOCOOBI UX
MOJTy4EHHUS.

8. [lepeuncnure 00IIME CBOWCTBA KUCIIOT U CIIOCOOBI UX MoJtydeHusi. HazoBure 001ie CBOWCTBA COJICH U CIIOCOObI UX MOJTY4YCHHUS.
9. IlpuBenuTe NOKa3aTENBCTBA CIIOKHOCTH CTPOEHUs aroMa. [IpoBeanTe cpaBHUTEbHBIN aHATIN3 MOJIENEN CTPOeHHs aToMa
Bosopoa D. Peseppopaa u H. Bopa.

10. Ha3oBUTe OCHOBHBIE [IOJ0XKEHUS KBAHTOBO-MEXaHHUYECKOH TEOPHU CTPOEHH aToMa. PackpoiiTe KOpIyCKyJIsIpHO-BOJIHOBOM
Iyamn3M snektpoHa. ChopMynupyiiTe IpHHIMI HeolpeeaeHHoCTH [ efisenbepra.

11. Oxapaxrepusyiite aTOMHBIE OpOHTaNy, NX (GOPMyY U pacHoJIOKEHHE B IPOCTPAaHCTBe. PackpoiiTe pU3MIECKHi CMBICIT BOJIHOH
¢ynkuu. IlepeunicnuTe KBaHTOBbIE YUCIIA 3JIEKTPOHA B aTOME.

12. YxaxuTe NOPAIOK 3all0JHEHNS OpOUTaIel B MHOTOJIEKTPOHHBIX aToMax. [IpuBeuTe npuMepsl 3al0IHEHHS SJIEKTPOHHBIX
MOJYPOBHEH IS 2JIEMEHTOB 4-5 NEpUOJIOB.




13. IIpuBeauTe COBPEMEHHYIO U HCTOPUYECKYIO (popMynupoBky nepuoaudeckoro 3akona JI.M. MenneneeBa. Oxapakrepusyiite
CTPYKTYpY NEPUOTUUECKON CHCTEMBI XUMUYecKuX dyieMeHToB [I.11. Menneneesa. JlaliTe CpaBHUTEIbHYIO XapaKTEPUCTHKY S-, p-, d-,
f-aneMeHToB.

14. OOBsicHUTE TEPHOUYHOCTh CBOMCTB XUMHUECKUX 3JIEMEHTOB. J{aiiTe onpeneneHnss XaMUYECKUX TOHSTHI:
AIIEKTPOOTPULATEIBHOCTD, SHEPT Ul HOHU3ALIMHU aTOMa, paIiyCc aToMa, paanyc uoHa. [Ipocnenure n3MeHeHUs JaHHBIX CBOICTB MO
NEepHOAAM U TpymmaMm nepuoaudeckoi cucrems! .M. Menzaeneesa.

15. PackpoliTe MOHATHE «XUMUYECKas CBs3b». OxXapakTepu3ynTe CBOMCTBA XUMUYECKOH CBA3U: SHEPTHsl, AJIMHA, HACHIIIAEMOCTh
(KpaTHOCTB), MOJISIPHOCTH, HATIPABJIEHHOCTH (IUIOJIBHBIA MOMEHT) U HOJIAPU3YEMOCTh XUMUYECKOH CBA3H.

16. OxapaxkTepusyiiTe TUIIBI XUMHYECKUX CBSA3EH M0 XapaKkTepy pacupeaeneHusl dJIeKTPOHHON INIOTHOCTH (MOHHAS, KOBaJIGHTHAS,
METaJUTHUEeCKast), 70 Croco0y MepeKpbIBaHUS AIIEKTPOHHBIX OpOuTaneH (-, -, 8-CBsI3H).

17. TlpoBenuTe CpaBHUTEIBHBIN aHAIH3 Teopuit koBasieHTHOU cBs3H (I. JIbtouc) u nonHoi ces3u (B. Koccens). HazoBure, kakas u3
TeopHii noyumia oospliee pacnpocrpanenue. [Ipuseaure GpopmanbHOe IpaBUIIO AJ1s1 ONPEACTICHUS TUIIA XUMUYECKOH CBA3H.

18. TIpoBeauTe cpaBHUTENBHBIH aHAN3 OOMEHHOTO U JOHOPHO-aKIIEITOPHOTO MEXaHM3MOB 00pa30BaHuUs KOBAJIEHTHOH CBS3H.
YKaXure OTJINYUS B CBOMCTBAX COEAMHEHUH C MOHHBIM TUIIOM M KOBAJICHTHBIM THIIOM CBSI3U.

19. MaiiTe XapakTepUCTUKY MeTaINYECKOM CBsI3U. OOBSICHUTE OCOOEHHOCTH (DU3UMUECKUX CBOMCTBA COCIUHEHUH ¢ METAIIINYECKOH
CBS3BIO.

20. TlepeuncanTte BUIbI MEXMOJICKYIJIPHBIX B3auMOIeHCcTBUI. OXapaKkTepu3yiHTe 0COOCHHOCTH BOJOPOIHOM CBSI3U: MPOYHOCTb,
SHEprus, 3Ha4eHue JUIsl IPOILIeCCOB B PacTBOPAX.

21. TIpoBeanTe CpaBHUTEIBHBIN aHAM3 Teopuit xuMuieckoi csizu: MBC u MMO. IlpuBenute cxeMbl 00pa3oBaHUs XUMHUECKON
cBs3u ¢ no3uuuit MBC u MMO Ha npumepe monexyn H2 u O2.

22. PackpoiiTe MOHATHE «THOPUAM3AIMS aTOMHBIX opOuTaneiy. OxapakTepusyiiTe OCHOBHBIE TUIIBI THOPUIM3AMY OpOUTAIECH.
OOBsicHUTE, TIOUEMY YTOJI MEXKAY CBSI3sIMU B MOJIEKyJie BoJbI cocTaBisieT 104,5°, B Mornekyie ammuaka — 107,8°, B MosieKyiie MeTaHa
—109°28'".

23. TlpuBequTe U3BECTHBIC BaM THUIIBI KJIaCCU(UKAIMA XUMUYCCKUX peakiui. [IpousuTocTpupyiiTe cBOit OTBET PUMEPaMHU.

24. Chopmynupyiite mepBbIii 3aKOH TEPMOJANHAMUKY | 3akoH ['ecca. JlaliTe onpeneieH s MOHATHI: TETIIOBOH AP PEKT XMMUUECKOH
pEeaKIy, YHTAIBIINS, CTAHAAPTHAS TEIUIOTa 00pa3oBaHus BemecTsa. [IpuBeaure GopMyTHMpOBKY CileCTBUS U3 3aKoHa ['ecca.

25. ChopmynupyiTe BTOPOH U TPETUH 3aKOH TEPMOIMHAMUKH. J[aliTe onpeiecHUs MOHITHI: SHTPOTIHS, CTAaHIAPTHAS YHTPOTIHS
oOpa3zoBanus BemecTsa. [TpuBenure GpopMyIupoBKy cieACTBUS U3 3aKkoHa ['ecca Ui onpeesieHus] U3MEHEHUS SHTPOIIMU PEaKIUH.
26. [lepeuncauTe yCnoBUs cCaMOIPOU3BOJIBHOIO IIPOTEKAHUS XUMUUECKUX peakluil. Packpoiite nonstue sHepruu I'u66cea.
OxapakTepu3yiTe BIUSHUE SHTAIBIUHHOTO ¥ SHTPONUITHOrO (h)akTOPOB HA CAMOIPOU3BOJILHOE IPOTEKAHUE PEAKIIUU.

27. Jlaiite onpesielicHHe MOHATHI: CKOPOCTh XUMHUECKON PEaKIMU, SHEPTHs aKTHBALUHU. YKaKUTe (PAKTOPHI, BIUSIONUE HA
CKOpOCTh XUMHUecKo# peakiuu. CHopMyTupyiiTe 3aKOH JeHCTBYIOIUX Mace, npaBuio Baut-TI'odda.

28. PackpoiiTe TOHATHE O KaTATUTHIECKUX peakuusx. [laifte onpeneneHmne MOHITHIA: KaTadn3aTop, TOMOT€HHBIN KaTan3,
reTepOreHHbII KaTaln3, CEJICKTUBHBINA KaTajal3 HHI'HOUTOPHI U KATAIUTHYECKHE SbI.

29. PackpoliTe NOHATHE «XUMHUYECKOEe paBHOBecHe». BriBequre hopMyity a1 pacueTa KOHCTAHThI PAaBHOBECHST XUMUYECKOH
peakIuu U3 3aK0oHa JeHcTByromux Mace. [lepeunicnute GhakTopbl, BIUAIONME HA CMEIIEHHE XUMUYECKOIO PABHOBECHS.
Coopmymupyiire npunnun Jle-Illatense.

30. [TpuBenuTe KI1acCH(UKALUIO IUCIIEPCHBIX CHCTEM IO pa3Mepy YacTHIl AUCTIEPCHOM (a3bl, IO arperaTHOMY COCTOSTHHIO
JcnepcHoOi (asel M AMCIIepCHOHHOM cpenbl. Ha30BUTE OCHOBHBIE KOMITOHEHTHI HICTHHHBIX PAaCTBOPOB.

31. Oxapaxrepu3yiTe IpOIECCH, MPOTEKAIONINe ITPU 00pa30BaHNK pacTBOPOB. JlaiiTe onpeneneHne MOHITHIA: KOHIIEHTPHPOBAHHBII
U pa30aBIICHHbIH, HACBIIICHHBIH, HEHACKIIIEHHbIH pacTBOP, PACTBOPUMOCTb, Kodddurient pacrsopumoctu. [Ipusenure
KJ1acCU(HUKALUIO BEIIECTB 110 PACTBOPUMOCTH B Boze. [lepeunciute GhakTopsl, BIUAIONE Ha pACTBOPUMOCTD BEILIECTB.

32. Tlepeuncaute criocoObl BEIpKEHHsT KOHLIEHTpaLUUU pacTBopoB. [IpuBennte popmysibl Uit Ux pacuera. Paccumnraiite maccy cou
B 3 11 10%-noro pactBopa (p = 1,071 r/mmn).

33. TlepeuncinTe KOJTMraTUBHBIE CBOHCTBA PacTBOPOB HeatekTponToB. Chopmynupyiite 3akon Bant-I'odda, nepssiii 1 Bropoit
3aKkoH Payins. Onumure cxeMy orpeaeneHns MOJIEKYIIPHOI MacChl HEAJIEKTPOJIUTA HA OCHOBE N3MEPEHHsI KOJUTUIATUBHBIX CBOMCTB
€ro pacTBopa.

34. HazoBHTE OCHOBHBIE ITOJIOKEHHS TEOPUH JIEKTPOIUTHUECKON Auccoranuu Appennyca. Jlaiite onpeneneHus NOHITHA:
KHCJIOTa, OCHOBaHME, peaKius HeUTpaau3aluu, peakuusi oomeHa. [TpuBeante nmpumMepsl.

35. aiite onpeneneHus NOHATHIA: CUIbHBIC U CIa0ble SIEKTPOJIUTHL, CTENIEHb HIEKTPOIUTHIECKOl qucconmanuu. Chopmynupyiite
3aKOH JICHCTBYOIIMX Macc JUIsi pacTBOpOB. [IpuBenure Gopmyity Ui HAX0XKIEHUS KOHCTAHThI JUCCOLHUAINHU CIIAa0bIX 3JEKTPOJIUTOB
(KOHCTaHTa KUCIOTHOCTH, KOHCTaHTa OCHOBHOCTH). ChopMynmpyiite 3akoH pazdaBieHus OcTBajbIa.

36. 3anumuTe ypaBHEHUE 3JIEKTPOIUTHIECKON AUccoanuy Boabl. OCyIIECTBUTE BBIBOJI BBIPAXKEHUS JIII HOHHOTO TIPOU3BEICHUS
Bogbl. [IpuBenure hopmyiy mwis pacuera pH pactBopa. [IprBeanTe nIprMepbl H3MEHEHUsI OKPACKU HHANKATOPOB B PACTBOpPax C
pa3nuuHbBIM 3HaueHueM pH.

37. PackpoiiTe MOHATHE «TUIPOIH3 comnei». [laiiTe KiacCu(UKAIMIO COJICH MO OTHOLIEHHUIO K TUAPONIN3Y. YKaKUTE (aKkTOpEL,
BIIMSIIOIINE HA TUAPOIIN3 COJIEH.

38. IlpuBenure Kinaccu(PUKAIMIO OKUCIUTEIbHO-BOCCTAHOBUTENILHBIX peakiuii. JlaiiTe onpeesieHre NOHATHIA: OKUCIIUTEb,
BOCCTaHOBUTEJb, OKUCIIEHUE, BOCCTaHOBJIeHHE. ONuUIINTE BIUSHUE cpeibl Ha mpoTekanue OBP.

39. 3anumuTe ypaBHeHne HepHera Ui BBIYMCIIEHUS 3I€KTPOAHBIX MMOTEHIMAJIOB. JlaiiTe onpeenenre moHATUs «CTaHAapTHBIN
3JIEKTPOAHBIN NoTeHIMam. OxapakTepu3yinTe psaa CTaHAAPTHBIX 3JEKTPOJHBIX MOTSHIIMAIOB METAIIOB U YKAKUTE €ro
TpeacKa3aTeabHble BO3MOXXHOCTHU. [IpuBeauTe npuMepsl.

40. PackpoiiTe CMBICI IOHATHSA «3JIEKTPOJIU3 PACTBOPOB U paciuiaBoBy. ChopMynupyiite 3akonsl anekTponnsa Papanes. O0bacHuUTeE
HPUHIMI paOOTHI TAILBAHUYECKOTO dJIEMEHTA.

Bomnpocs! k 3x3aMeHy 1o aucuuiuinae «O0mas 1 HeopraHudeckass XUMIUs» 3a 2 ceMecTp

1. Ilpocnenute U3MEHEHHE CBOMCTB 3JIEMEHTOB 110 nepuoaam u rpynmnam B [ICXD [I.1. Menneneesa (paauyc aroMa, SHEPTHs




HMOHHU3AIMH, CPOJICTBO K 3JIEKTPOHY, 3JIEKTPOOTPHLIATENLHOCTD U IIp.).

2. OxapakTepHu3yiTe IpoCThIe BemecTBa — MeTaiuisl, ux nojoxkenue B [ICXD JI.U. MenneneeBa. OnummTe X pacpoCTPaHEHHOCTh
B TIpUPOJIE, 00IIHe PU3MYECKIE U XUMHYECKHAE CBONCTBA METAIIJIOB, O0IIME CIIOCOOBI MOJTyueHHs. PackpolTe MOHATHE CILIABBI.

3. OxapakTepHu3yiTe IpoCThIE BEIECTBa — HeMeTaiuibl, ux nojoxenue B [ICXD JI.U. Menaeneesa. Onumnre nx
pacrpoCTpaHEeHHOCTh B IPUPO/IE, 001IHe HU3HMYECKIEe U XUMUYECKHE CBOMCTBAa HEMETAIUIOB, 00IIKe CIIOCOObI MOy YeHUSI.
PackpoiiTe noHsTHE AJUIOTPOITHBIE MOAU(DUKAIINH.

4. Oxapakrepu3yiTe THIPOKCHIbI KaK XapaKTepucTuyeckue coenuHenus. O0bscHUTE MOHATHE aM(DOTEPHOCTh COEANHEHHUH.
IIpocneanTe n3MeHeHNe XapakTepa r’UIPOKCHIOB B 3aBUCUMOCTH OT TIOJIOXKEHHSI SJIEMEHTA B IEPUOUUECKON CUCTEME.

5. Bogopon u ero coenunenus. J{BoricTBeHHOCTH TojoxeHus Bogopoaa B [ICXD JI.M. Menneneesa. M3otons! Bogopozaa. ['uapuasr.
Haxoxxnenne B npupoje, CBOICTBa, MOTydeHUE, IPIMEHEHHE BOIOPOA U €T0 COSAUHEHHM.

6. Bona. AHoManbHbIe cBoiicTBa BObI (T, TKUI, TUIOTHOCTH, TEINIOEMKOCTD, TEIIOTA HCIIAPEHHS, TIOBEPXHOCTHOE HATSKECHUE,
JU3JIEKTPHUECKast TPOHULIAEMOCTb) M MX 3HaUeHHs i Ouocepbl. XMMHU4YecKkre cBoiicTBa BObl. PacpocTpaHeHHOCTD BOJIBI B
npupoje. 3HaueHHue BOJbl B PETYJISIMY KIMMaTa Ha IUTaHeTe M BOSHUKHOBEHHUH KU3HU Ha 3eMJie.

7. Tanorens! u ux coeauHenus. CpaBHUTEIbHAS XapaKTEPUCTHKA CBOWCTB rajioreHoB. HaxoxaeHue B mpupoe, CBOiCTBa,
MOJIy4E€HHUE TaJIOTeHOB. [ aI0reHoBo10pOIbL.

8. Kucnopozcoaepxaliye coeZIMHEHNs TaJ0r€HOB: OKCU/IBI, KUCIIOTHI, coyii. [IpuMeHeHue ratoreHoB U UX COeIMHEHUH.
Buonornueckoe neiicTBre raoreHOB Ha )KUBbIE OPraHU3MBbI.

9. Kucnopon u ero coequnenus. O30H. Oxkcubl, 030HUIBL. HaxoxaeHue B Ipupo/ie, MEKTPOHHOE CTPOCHUE, (PU3UYECKUE U
XMMHUYECKHE CBONCTBA, 1a00paTOPHBIE M IPOMBIIITIEHHBIE CIIOCOOBI ITOYYeHH s, IPUMEHEHNE KUCIIOPOAA U €0 COSTHHEHHUI.

10. TTepokcun BoJOpoa, MEPOKCUIBI U HAIIIEPOKCH/IBL. DIEKTPOHHOE CTPOSHUE, CIOCOOBI MOTydeHHs, GU3HYECKIEe U XUMHYECKHE
cBolicTBa. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA MEPOKCHT BOJopoaa. O0nacTy NpuMeHEHUs!.

11. Cepa u ee coequHeHHs. AJUIOTPOITHBIE MOIU(HUKAIIMU CePbl: pOMOHUYECKast, MOHOKIIMHHAS, I1acTHueckast. CepoBoaopo,
cynbunsl. Haxoxnenue B mpupoje, CTpOeHHe, CBOMCTBA, TONIydeHHe, IPUMEHEHNE Cephl H €€ COeTUHEHHH.

12. Kucnopoxaconepxamue coequaenus cepbl. Okcuasl cepbl. CepHasi, THOCEpHasi, CEpHUCTAast KUCIOTH 1 uX conu. CTpyKTypa,
CBOWCTBA, IOJIy4eHHE, TPUMEHEHHE.

13. A3oT u ero coequnaenus. HaxoxaeHre B mpupoie, CTpOCHUE, CBONCTBA, MOJTydYeHne, MpUMeHeHrne. BomopoaHbie coennHeHus
azoTa. AMMHaK, THPOKCH]] aMMOHHUS, COJIM aMMOHUs. bruonoruueckoe 3HayeHre a3oTa B IpUpoe.

14. Kucnopoaconepxaiiye coeinHenns a3ora. OKCUIbI a30Ta. A30THAsI M a30THCTast KUCIOTHL. CTPYyKTypa, CBOMCTBA, MOJIy4YeHNUE,
npuMeHeHue. B3anumoeiicTBie a30THOM KUCIIOTHI (pa30aBiIeHHOM U KOHIIEHTPUPOBAHHOI) C MEeTaJUIaMH U HeMeTajulaMu. HUTpHTHI,
HUTpaThl. TepMuYecKoe pa3iiokeHre HUTPATOB. A30THBIC Y00pEHHUSI.

15. Kucnotsi-okucnutenu. CepHas kuciora. A30THas kuciaota. OCOOCHHOCTH B3aUMOJICHCTBUE KHCIOT-OKUCIUTENCH ¢ MeTaJlIaMU
1 HeMeTaJUIlaMH B pa30aBlIeHHOM W KOHIIEHTPUPOBAHHOM COCTOSHUH. VCIIOIbp30BaHNe KUCIOTHI-OKHCINTEIEeH B IPOMBIIIIEHHOCTH.
ITaccuBanys MeTamuIoB.

16. ®ocop u ero coenuaenus. AuoTpornHsie Moaudukanyu hochopa: Oenblid, KPACHBIH, YEPHBIH. DIEKTPOHHOE CTPOCHUE,
HaXOKACHUE B IpUpo/ie, prusndyeckue 1 XMMHUYECKUE CBOCTBA, ClIOCOOBI TOTy4eHHsI, IPUMEHEHNE. bruoornyeckoe 3Ha4YeHUE
dhocdopa B mpupoze.

17. Kucnopoaconepxaiue coeanHerus Gpocdopa: OKCHIIbI, KUCIOThI, conu. PochopHblie u nonmupochopHbie KucaoTel. CTpyKTypa,
CBOCTBa, CIIOCOOBI MOYYEHH s, 00JIACTH MPaKTHYeCKOro npuMeHeHus. PocdopHble ynoOpeHus.

18. Yriepon. AmutoTponHsle MoguGUKAIUK: aTMa3, Tpadut, KapOuH, QyuiepeHsl. DIeKTPOHHOE CTPOSHUE, HaX0KACHHE B IPUPOJIC.
CaoiicTBa, noxyueHue, npuMeHeHne. CoeTMHEHNs yIiiepoia: yriieBOZOPOIbl, KApOHUIbI, OKCHIBI.

19. KpemHuii u ero coequnenus. HaxoxieHue B Ipupo/ie, CBOWCTBa, nonyueHue, npumenenue. Cunansl. Kapbopysa. Keapi, ero
HIpUpOJHbIE pasHOBUAHOCTH. KpemHueBble kucaoTel. Cunukarens. CunukaTsl. CTEKI0, pa3HOBUIHOCTH.

20. Onementsl [IVA noarpynmnel. ['epMaHmii, 0710BO, CBHHEI U MX coelMHEeHUs. HaxoieHue B mpupoze, CBOMCTBA, MOJIyYeHue,
npumenenue. OKCHIbl U TUAPOKCUIbL. OKHCIUTENbHO-BOCCTAHOBUTEILHBIC CBOMCTBA COCIMHEHUI 0JI0OBA U CBHUHIIA.

21. bop. Amomunuii. Haxoxxnenue B mpupoJie, CBOMCTBA, MOJIydeH:e, IpuMeHeHne. AnromoTepmust. CoeJMHEHHs! aIfOMUHUS:
OKCHUJI, THOPOKCHUJI, COTH. AM(OTEpHBIE CBOWCTBA coequHeHNH amoMuHust. CoetnHeHus Oopa.

22. lllenounozemensHbie MeTamwtbl (IIA). CBoiicTBa, momydenue, npuMmenenrne. OCHOBHBIE coequHEeHHS. JKeCTKOCTh BOJIBI M CITOCOOBI
€€ yCTpaHeHHUsl.

23. Illenounsle MeTamisl (IA). CoiicTBa, nonyueHue, npuMeHeHre. OCHOBHBIC COSAUHEHUS.

24. bnaropoausie rassl (VIIIA). Ucropus oTkpsiTus. CBONWCTBA, ModydeHue, npuMeHenue. CoeTMHeHuUsI.

25. Dnements! noarpynnsl Meau (IB). Mens, cepebpo u 30m010. HaxoxkieHne B mpupojie, CBOHCTBA, MOJIyYeHHE, TPUMEHEHHE.
CoeMHEHUS 3IEMEHTOB MOATPYTIITBI METH.

26. Dnementsl moarpymnms! uHKa (11B). Luak, kagmuit, pryTh. HaxoxaeHue B mpupoie, CBOWCTBA, MMOyIeHUE, IPUMEHEHHE.
XapaKkTepucTHKa BXKHEHIINX COeANHEHUH 3JIEMEHTOB TOATPYIIIEI IMHKA. bronornyeckoe neiicTBue coeMHEeHUI IMHKA, KaaMHUs,
PTYTH Ha )KUBbIE OPTaHU3MBI.

27. Onements! noarpymnnsl xpoma (VIB). Xpowm, monubzaeH, Bonsdpam. Haxoxaenue B mpupoe, CBOICTBa, MOMyUIEHHE,
IPUMEHCHUEC. COC}II/IHCHI/IH Xpoma: OKCHUAbI, TMAPOKCUIBI, COJIN. OKHMCINTENBLHO-BOCCTAHOBUTEILHBIE CBOICTBA COGJ]I/IHCHI/Iﬁ Xpoma B
Pa3IMYHBIX cpeiax.

28. DnemenTsl noarpymisl Maprania (VIIB). Mapranen, TexHeuuii, penuii. HaxoxaeHue B npupojie, CBOMCTBa, MOJTy4YCHHUE,
npuMeHeHne. CoelMHeHNs] MapraHna: OKCUIbI, THAPOKCHIBI, coJid. OKUCINTENHHO-BOCCTAHOBUTENIbHBIE CBOMCTBA COEANHEHUN
Maprasiia B pa3JIM4HbIX cpesiax.

29. Cewmeiictso xene3a (VIIIB). XKene3o, kobanbsT, HUKeNb. HaxoxeHne B Ipupo/ie, CBOMCTBA, MOJIyYeHHE, IPUMEHEHNE.
CoenuHEeHNs HIEMEHTOB ceMeiicTBa xenesa.

30. Koppo3sust MmetaisioB. XumMuueckast, deKTpoxumudeckas. CriocoObl 3alIUThl METAJUIOB OT KOPPO3HUH.

5.4. IlepeyeHb BHIOB OLICHOYHBIX CPEACTB

1 — BOIpOCHI K IK3aMEHY.
2 — BXOJIHO#M KOHTPOJIb (TECTHPOBAHHUE),




3 — cocTaByIcHIE KOHCIEKTOB JEKIHIT 0 TeMaM,
4 — oT4eTHI 10 1a0OpATOPHBIM paboTaM,

5 — pemienue 3agad o TeMaw,

6 — co3aHne MEHTaIbHBIX KapT,

7 — MHIUBUIyalIbHOE JJOMAIITHES 3a/IaHue,

8 — mIchMeHHast KOHTPOJIbHAs paboTa,

9 — HanucaHue pedeparta.

6. YYHEBHO-METOAMYECKOE U TH®OPMAIIMOHHOE OBECHHEYEHUE JUCHUIIIMHBI (MOJY JIs)

6.1. Pexomennyemas auteparypa

6.1.1. OcHoBHas auUTEpaTypa

ABTODBI, COCTaBUTENHN 3arnaBue W3narenscTBO, TOI

JI1.1 | Axmeros H. C. OO01ast 1 HeOpraHUYecKasi XUMHS: YI4eOHHK M.: Beicmas mkomna, 2009
JI1.2 | T'nunka H. JI. O6mast xuMus: yaeOHoe mocodue M.: KnoPyc, 2010
JI1.3 | Yraii 5. A. OO0mast 1 HeoOpraHu4ecKasi XUMHs: y4eOHUK M.: Bricmas mxosa, 2000
JI1.4 | Oranecsu 3. T., OOmas 1 HeopraHuIecKast XUMUs: YIeOHUK IJIs By30B Mocksa: FOpaitr, 2022

IlonkoB B. A.,

[Ilep6axosa JI. 1.,

Bbpems A. K.
JIL.S | Amuxuaa U. B., OO61mast 1 Heopranudeckas Xumus. JIabopaTOpHBIH NPAKTHKYM: Mocksa: FOpaitr, 2022

Bbabkuna C. C., benoBa | yueGHOe mocoOue i By30B
JI. H., Endumos B. 1.,
Msicoenos E. M.,
Pocun U. B., Tomuna
JI. J1., ApommHckuii A.

W.
JI1.6 | CyBopos A. B., OO0mas 1 HeopraHuveckasi Xumus. Borpock! u 3agauu: yueOHoe Mockgsa: FOpaiit, 2022
Huxonbckuii A. b. rocodue i By30B

6.3.1 JIneH3noHHOE ¥ CBOOOIHO PacIPOCTPaHsieMOe MPOrPaMMHOe o0ecreyeHne, B TOM YHCJIe 0Te4eCTBEHHOT 0
NPOM3BOJCTBA

Jnst ocBOEHHS IUCUUTUTHBI HEOOXOIMM KOMIIBIOTED € Tpadueckoi ONepalioHHON CHCTEMOH, OQUCHBIM MAaKeTOM IIPHIIOKEHHUH,
HHTEpHET-Opay3epom, porpammoit i ureHuss PDF-daiiios, nporpammoit 1uis mpocMoTpa u3obpaxeHuit u Buaeodaityion n
POTrpaMMoi Jijist pabOThI C ApXUBAMHU.

6.3.2 Ilepedyenb nmpoecCHOHATBHBIX 0a3 JaHHBIX U HHPOPMALTHOHHBIX CIPABOYHBIX CHCTEM

1. Elibrary.ru: snexrponHast 6ubnuore4Has cuctema : 6a3a TaHHBIX COACPIKUT CBEACHUS 00 OTEYECTBEHHBIX KHUTAX U
TIEPUOTUUECKUX U3IaHUSX 110 HAyKe, TEXHOJIOTUH, MEIUIIHHE 1 00pa3oBaHuio. Anpec: http://elibrary.ru. Pexxum nocrymna:
MunuBuayanpHblil HEOrPAHUYEHHBIN JOCTYIL.

2. DIEKTPOHHO-OMOIHOTEUHAs cUCTeMa « Y HUBEpCUTETCKas OMOIroTeka oHnany. Anpec: https://biblioclub.ru. Pexxum mocryma:
MunuBuayanbHblil HEOrPAHUYEHHBIN JOCTYIIL.

3. DnexTpoHHO-0MbIMOTEUHas cucTeMa n3natenseTBa «JIAHDy. Anpec: e.lanbook.com. Pexxum noctyna: MHauBnayaabHbINR
HEOrpaHUYEHHBIN JTOCTYII.

4. O6pasoBarenpHas rathpopma «tOpaiit». Aapec: https://urait.ru. Pexxum nocryna: IHOquBHyanbHBIH HEOTPAHUYEHHBIH TOCTYII.
5. UC Antunnaruar: cucrema oOHapyKeHHs: 3aMMCTBOBaHui. Anpec: https://krasspu.antiplagiat.ru. Pexxum mocryma:
MunuBuayanbHblil HEOrPAHUYEHHBIN JOCTYIIL.

7. MTO (o0opyaoBaHue 1 TeXHHYECKHE CPeACTBA 00yUeHHUs1)

Ilepedyenp yueOHBIX ayJUTOPHUIl U IIOMELIEHUH 3aKpeIuIsieTcs eXXeroaHbIM npukazoM «O 3aKkpensieHnH ay IMTOpUil 1 IOMEIEeHUH B

8. METOAUYECKHUE YKA3AHUSA JJIAA OBYYAIOIIIUXCS IO OCBOEHUIO JTUCHTUIIITUHBI (MOY JIST)

Coneprxanue qucuuIuInHbl «O01Ias 1 HeopraHUYecKask XMMHsD» U3JI0KEHO B IBYX 0a30BbIX paszaenax. Pazgen 1 «OOmas xumus» u
pasnen 2 «Heoprannueckas Xumus». MI3yueHnI0 OCHOBHOTO COJEPKaHUS JUCLUIUIMHBI IPEAIIECTBYET BXOJHON pa3ziel (BXOLHOe
TECTUPOBAHKE), KOTOPBIH BBISIBISIET HAUYaJIbHBIH YPOBEHb ITOJTOTOBKH 00YUYarOIIUXCS.

AynuropHas paboTa BKJIIOYAET IOCELIeHHE CTYACHTaMH JEKINH 1 1a00paTOpHO-NIPAKTUUECKUX 3aHATHH. Ha JeKIusax mpoucxomur
U3y4YeHUE U KOHCIEKTUPOBAaHUE OCHOBHOIO MaTepHalla JUCLHIUINHBI, Ha IPAKTUYECKHUX 3aHATUAX — 00CYKAEHUE U 3aKpEIlICHHE
H3y4aeMOro MaTepuala 4epe3 BbIIOJIHEHUE 1a00paTOpHBIX paboT U BBIIOIHEHHE IPAKTUYECKUX 3aaHUMH, yIIPaKHEHUH,
MUCbMEHHBIX paboT U pelleHUe 3a1ad.




CamocrosTenbHas paboTa CTyICHTOB BKITIOUAET CIeAyIomue GopMbl paboThl: paboTa ¢ KOHCIIEKTAMH JICKIUH, U3y4eHHE OCHOBHOM U
JIOTIOJTHUTENILHOM JINTEPATYPhI 110 TEMaM Kypca, HOATOTOBKA U 0(pOpMIICHHE JTab0paTOPHBIX paboT, MUChMEHHbIE pabOTHI TI0 TeMaMm,
BBITIOJTHEHNE WHIUBHUYATbHBIX JOMANIHUX 3aJaHHUi, HANMCaHne pedepara mo BEIOpaHHOM TeMe, H3TOTOBJICHNE HATISIHBIX
ITOCOOMIA.

PexkomeHmanuu no opopMIICHHIO OTYETA IO JJabopaTopHO# padboTe

OTYeTHI 10 JIAOOPATOPHBIM PabOTaM JIOJDKHBI OBITH O()OPMIICHBI B OTJCIBHBIX TETPAISX JIJIS TA00OPATOPHBIX PaboT. 3aMKCH TODKHBI
OBIThH BBITTOJIHEHBI YETKO, aKKYPATHO U TPAMOTHO.

Otuer mo nabopaTopHOi paboTe HAYMHACTCS C YKa3aHUs TEMBI, IS, 3a]1a4, MaTepHUaIoB U 000pyIOBaHYsI, peakTHBOB. J[anee
u3jaraercs XoJ paboThl B HOPSIJIKE €ro BHIITOJHEHHUS. 3aKaHYMBAETCS OTYET BBIBOJAAMHU 110 pabore.

Ienbto kax ol 1a00paTOPHOIT pabOTHI ABISAETCS 3aKPEIUICHUE 3HAHUH, MTOJYYCHHBIX HA JICKIHSIX M MPAKTHUYCCKUX 3aHATUAX, a
TaKXe U3 YYeOHHKOB B pe3yJIbTaTe CaMOCTOATENILHON MOArOTOBKU. Ha 1abopaTopHOM 3aHATHH CTYACHTaM MPEACTOUT peliaTh
y4eOHO-TI03HABATENILHBIC U CUTYAllMOHHBIC 33/1a4H1, BBITIOJHATH XUMHYCCKUN KCIIEPUMEHT U JIEJIaTh COOTBETCTBYIOIIHME BBIBOJIBI,
MOJITBEPIK/Iast WIIK OTMIPOBEPrasi TEOPETHUSCKHUE MPEAMTOCHLTKH.

B xone skcnepuMeHTa CTyISHTHI TPHOOPETAIOT IMOJIC3HbIE HABBIKKA PAbOTHI ¢ 1a00paTOPHBIM 000PYAOBaHUEM, CHHTE3UPYIOT
HEKOTOPBIE XUMUYCCKUE COCTUHEHUS, OCBAUBAIOT METOIBI UX OYUCTKHU M UJCHTH(DUKAIINH.

BriBobI 10 pe3ynbTaTam gabopaTopHoi paboThl GOPMYIIHPYIOTCS HCXOAS U3 LIeJIel U 3a1a4 paOdoThl U OTPaXKaroT NPUOOPETEHHBIE
MPaKTUYECKUE YMECHHUS M HABBIKU.

PexomeHgalmu mo HanucaHuio pedepara

Pedepar BoinonHseTCS Ha cTaHIapTHOH OyMare dpopmara A4 (210/297). Tons: nesoe — 30 mm, npaBoe — 10 MM, BepxHee 20 MM 1
HIKHee — 20 MM; HHTEpBaJI IOy TOPHBIN; pUPT B TeKCTOBOM peaakrope Microsoft Word — Times New Roman Cyr; pazmep
mpudTa — 14, BeIpaBHUBAaHHUE 110 MIHUPUHE, a03aIHbIi oTCcTyM — 1,25 MM.

TuTynbHBIH TUCT 0HOPMIISIETCS COTITacHO 00pasity. Bee cTpanuibl pedepara HyMEpyIOTCsI, Ha TUTYJILHOM JINCTE HOMEP CTPAHUIIBI
He craButcs. CoaepikaHie HAYUHACTCS CO BTOPOM cTpaHuIsl. HOMep CTpaHHUIIBI CTABUTCS B IEHTPE HIXKHEW YacTH CTPAHHIIBL.

B coneprkaHun 0TOOPaXaroTCsl HA3BaHUsI OCHOBHBIX pa3/ielioB pedepara ¢ ykasaHHEeM HOMepa CTPAHUI 10 TeKCTy. K o6s3aTenbHbIM
paszenaM OTHOCSTCS: BBEACHHE, OCHOBHAS YacCTb, 3aKJIFOYCHNE, CIINCOK JIUTEPATYPHI.

O0bem pedepara 3aBHCUT OT BRIOPAHHOW TeMbI, CpeiHHI 00beM pedepata coctaBiseT 15-25 crpaHull, KpaTkoe COOOIIeHHE — JI0 5
CTpaHHUII.

3aroyloBKM OCHOBHBIX pa3zeroB pedepata (raBbl, maparpadsl) BEIIEISIOTCS KUPHBIM HIPHU(TOM, BEIpaBHUBAHHE MO HEeHTpPY. Touku
B 3aroJIOBKax He cTaBsaTcs. Kaxas riaBa T0KHBI HAUMHATHCS ¢ HOBOM CTPaHHUIIBL.

TabauIbl ¥ PUCYHKH JOJDKHBI PACIIONaraThes mocje YIOMUHAHUS O HUX B TekcTe. Ha3BaHue TaOIMIbI pacionaraeTcst Hajl Tabauie,
MOAMUCH K PUCYHKY — MOJI PUCYHKOM. TabuIbl 1 PUCYHKH HYMEPYIOTCS.

BeezeHue coepkuT nHGOPMaIHo 00 aKTyalIbHOCTH BRIOpaHHOH TeMbl. Bo BBeIeHNH yKa3bIBaeTCs 11e)Ib HAMIMCaHus pedepaTa u
3a/1a4u JUISl TOCTHKEHHSI IOCTaBJICHHOU 1enu. OCHOBHASI 9acTh COAEPIKHUT pa3/ielibl (TIaBhl U maparpadpbl), pacKphIBaroye
coziep)KaHue TeMbl pedepata. B 3aKkII0UeHUH U3JIararoTcsl KpaTKue BBIBOJIBI 10 Pe3ysibTaTaM paboThl, XapaKTepU3YIOIIUeE CTEIIEHb
pelnIeHus 3a/1a4, MOCTaBJIeHHBIX BO BBEACHHN.

CHHCOK JIMTepaTyphl JOJDKEH CoJepKaTh MUHIMYM 5 HanMeHOBaHHH. CITUCOK JTUTepaTypsl 0(pOpMIISIeTCS B allpaBUTHOM TIOPSAKE B
cootBercTBUU ¢ TpeboBaHusaMU 'OCT: yka3bIBaeTcs aMuIust U MHULUAJIBI aBTOPA, Ha3BaHUE JIUTEPATYPHOI'0 HCTOUHHUKA, MECTO
U3J1JaHus, HAUMCHOBAHUEC U3/1aTCJIbCTBA, 'Ol U3aHUA. le/l HCIIOJIb30BAHHUH UCTOYHUKOB CECTHU I/IHTCpHCT HX NEPECUCHb MPUBOJUTCS B
KOHIIE CIIUCKA JIUTEPATYPBI.

Ipu HEOOX0AMMOCTH pedepaT MOXKET BKITFOUATh MPHIOKEHHUS (CXEMBI, TAOIHIIBl, PUCYHKH U T.1.). [IpHI0KeHHsT HyMepYyIOTCS,
CCBUIKH Ha PUJIOKEHHS IPUBOASATCS B TEKCTe pedepara.




