MUHUCTEPCTBO HAYKH 1 BBICILIET'O OBPA30OBAHVS POCCUMCKOMN ®EJIEPAIINN

®denepaabHOe rOCyIapcTBEHHOE AaBTOHOMHOE 00pa30BaTebHOE YUPeKIeHHe
BbICIIET0 00pPa3oBaHMUs
«HaumnoHaJIbHBINA Hccle10BaTeIbCKUI TexHooruvecknii ynuepeurer « MUCuC»
HoBorpouuxui ¢puaual

AHHOTaIMS paboyveil mporpaMMBbl JUCITUILIMHBI

3akperuieHa 3a noJpas3AeleHueM Kadenpa maremaruku u ectectBo3Hanus (HoBoTponnkuii pumair)
Hanpasnenue noaroroBku 15.03.02 TexHONMOrMYECKHE MAIIUHEI U 000pyIOBaHHE
Ipoduns
Keamuduxanums Bakanasp
dopma o0yueHus o4Has
OO0mast TPyA0EMKOCTh 8 3ET
YacoB 1o yaeOHOMY IUIaHy 288 ®DopMbI KOHTPOJISL B CEMECTpaAX:
B TOM UYHUCIJIE! 9K3aMeH 2
ayIUTOPHbIC 3aHATHSI 119 3ager 1
caMoCTOsITeNbHAs paboTa 133
4acoB Ha KOHTPOJIb 36

Pacnpeueﬂeﬂne YacoB JUCHHUILIMHBI 10 ceMeCcTpaMm

CemecTtp
(<Kypc>.<Cemectp Ha 1(1.1) 2(1.2)
Kypee>) Hroro
Henens 18 18
Bun zanaruii vio | po | vio | P | vo PII

Jlexmun 17 |17 (34 |34 |51 |51
JlaboparopHbie 17 (17 |17 |17 (34 (34
IIpakTuyeckue 17 (17 |17 [17 |34 |34
B tom uuncne unT. 23 |23 |23 |23 (46 (46
Uroro ayn. 51 |51 [68 |68 119|119
KonrakTHas pabora 51 |51 |68 |68 |119 (119
Cam. pabora 57 |57 |76 |76 |133 133
Yacel Ha KOHTPOIIb 36 |36 |36 |36
HUrtoro 108 [ 108 | 180 [ 180 | 288 | 288




1. HEJIX OCBOEHUA

1.1 Ienmpro n3ydeHNs XMMHUH SIBIISIETCS IPHOOPETEHNE 3HAHNH U YMEHHUH, HEOOXOIUMBIX JJISI YCTICITHOTO OCBOCHHS
JUCIUILUIAH €CTeCTBEHHOHAYYHOTO U MPO(ECCHOHATBHOTO IIUKIOB U MO3BOJSIONIUX PEIIaTh BOIPOCH! MOBBIMICHUS
3¢ (HEeKTUBHOCTH IPOU3BOACTBA U KAYECTBA MPOAYKIIHH.

1.2 3agayaMy U3y4eHUs] XUMHU SIBISIFOTCS (DOPMUPOBAHUE COBPEMEHHBIX IPEICTaBICHUIL:

1.3 | - 0 cTpoeHUM BeIIeCTBa;

1.4 | - 0 BayKHEHIIIMX CBOKMCTBAX BCIIIECTB 1 3aKOHOMEPHOCTAX UX U3MCHCHUSA B 3aBUCUMOCTH OT ITOJIOKEHUA COCTABIAIOIINX
OJICMCHTOB B Hepno;mqecxoﬁ CUCTEME,

1.5 | - o mpupoae XMMHUYECKUX Peakluii, IPOTEKAOMUX IpH MOTyIeHHH, 00paboTKe H MPUMEHEHHH MaTepHaoB.

2. MECTO B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI

bnok OII: b1.b

2.1 TpebGoBanus K HpeHBa]PHTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:

2.2 JucuunianHbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHOW AUCHHUIJIMHBI (MOIYJIs1) HEOOX0IUMO KaK
npeanecTByoIIee:

221 [ToaroToBka K mpoLeaAype 3alIMThl U 3alI1Ta BBITYCKHON KBaTU(pHUKAIIMOHHON padoThI

2.2.2 | TennoTexHuka

3. PE3YJIBTATBI OBYYEHUA IO JUCITUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMIIETEHIISAMUA

YK-6.1: IleMOHCTPHPOBATHL 3HAHUE €CTECTBEHHOHAYYHBIX H APYIrHX (PYHAAMEHTAJIBHBIX HAYK B NPO(ecCHOHATBHOM
AesITeIbHOCTH

3HaThb:

VYK-6.1-31 OCHOBBI CTPOCHUS BEIIECTBA, CIIOCOOBI CMEIICHHSI XUMUYIECKOTO PABHOBECHS B CHCTEME, OCHOBBI BOCCTAHOBHTEIILHBIX
METEJUTYPrHYEeCKHUX MPOIECCOB

Baanernb:

YK-6.1-B1 npuemamu 1ab0opaTOpHBIX UCCIEIOBaHUI: H3MEPEHIEM 00beMa U TeMIIepaTyphl PACTBOPOB; TEXHHUKOIT 6e301MacHOCTH B
1abopaToOpuN XUMUH

4. CTPYKTYPA U COJAEP)XAHUE

Kox HaumenoBanue pa3neno u | Cemectp | Yacos | @opmupyemble | JIuteparypa | IlpumedaHue KM Beinosan
3aHATHS TeM /BUA 3aHATHS/ / Kype HHIMKATOPBI H 1. sieMble
KOMIIeTeH it pecypcbl padoThI

Paznen 1. BBenenue.
OCHOBHBIE 3aKOHBI 1
MOHATHA XUMHH

1.1 Xumusl, Kak paszzein 1 2 J1.1
€CTEeCTBO3HAHMs. 3HAUECHHUE JI1.2J12.1
XUMHH KaK HAy4HOU OCHOBBI J12.2
MaTepHaIOBEACHMSL. 0109233

OCHOBHBIC TIOHATHUS XUMHUU:
aTOM, MOJICKYJIa, HOH, MOJIb,
aTOMHasi MOJICKYJISIpHAS
Macca, CIIoCOOBI UX
onpenenenus. OCHOBHbIE
3aKOHBI XUMHUH: 3aKOH
COXpaHEeHHUS MaCcChl, KaK
OCHOBA MaTE€pPHAJIHHOTO
OajaHca TEXHOJIOTHYECKOTO
mporiecca, 3aKOH
MMOCTOSTHCTBA COCTaBa
BEIIECTB, 3aKOH
9KBHMBAJICHTOB, 3aKOH
Asorajipo. /JIex/

1.2 CBolicTBa OCHOBHBIX KJIACCOB 1 2 JI1.1
coennHenuii. /J1ab/ JI1.2J12.1
JI2.2J13.1

JI3.3

010233




1.3 CamocTosTensHOE U3YUCHUE J1.1
y4aebHoro matepuana B LMS JI1.2J12.1
Canvas: Vcropust pa3Butus J2.2
xumuu /Cp/ 212233

1.4 CaMocToATeIbHOE U3YUeHHE J1.1
yde6HOoro Marepuana B LMS JI1.2J12.1
Canvas: AToMHO- J2.2
MoekynsipHoe yaerne /Cp/ 313233

1.5 CaMocTOoATeIbHOE U3YUeHHE J1.1
yae6HOro Marepuana B LMS JI1.2J12.1
Canvas:3aK0oH OCTOSIHCTBA 2.2
cocraBa. CocraBieHue 019233
(hopmyn GuHAPHBIX
coeaunenwuii /Cp/

1.6 CamocTrosTenbHOe U3y4eHHE J.1
yaeOHOro Matepuana B LMS JI1.2J12.1
Canvas:CocrtaBieHue 2.2
dbopmyn ruapoKcuaIoB U 213253
coxeit /Cp/

1.7 CamocTosTenbHOe H3yUeHHe JI1.1
yaeOHOro Matepuana B LMS JI1.2J12.1
Canvas:IIpumenenue 2.2
3aKOHOB ABOTaJIpO ¥ ra30BBIX 213253
3aKOHOB JIJISI PEIICHHUS
xuMuueckux 3amgad /Cp/

1.8 OCHOBHBIE 3aKOHBI XUMHH. J1.1
3aKkoH HKBHBAJICHTOB. /JIek/ JI1.2J12.1

2.2
212233

1.9 OCHOBHBIE KJIaCChI J1.1
XMUMUYECKUX JI1.2J12.1
coemunenwi /TIp/ 2.2

313233

1.10 | 3akoH YKBHUBAJICHOB. J1.1
Pemenne pacueTHbIx JI1.2J12.1
3anmaq /Tlp/ JI2.2713.1

313233

1.11 | 3akon skBuBaseHOB /J1ab/ J1.1

JI1.2J12.1
JI2.2713.1
JI3.2J13.3
212233
Pa3gen 2. Ctpoenue
BelllecTBA.

2.1 Crpoenue aroma. KBanrosbie J1.1
qucia. ATOMHBIE OpOUTAIH. JI1.2J12.1
Mpunmun [ayns. [Ipasuso 2.2
XyHJa ¥ IOPSIIIOK 213253
3aITOJIHEHHST aTOMHBIX
opbutaneit. [TpuaImmn
HAMMEHBILCH YHEPTHU.

[Tepuoanueckuit 3aKoH u
Iepuoguueckas cucrema
XMMHYECKUX dJICMCHTOB B
CBETE TCOPUH CTPOCHUS
aToma /JIex/

2.2 Xumuyeckas CBS3b. J.1
CTpoeHne MOJIEKYII. JI1.2J12.1
[TpuunHbl 00pazoBaHus J12.2
xuMu4eckoil cesasu. Ilpupona 0109233

XAMHYECKOH CBS3H.
Mouexyna Bogopoja u
METOJIBI €€ ONUCcaHusA. MeTon
BC u rubpunm3anus
opburanei /Jlex/




23 CamocTosTensHOE U3YUCHUE J1.1
y4aebHoro matepuana B LMS JI1.2J12.1
Canvas:DneKTpoHHbIE J2.2
(hopMyITBI DTIEMEHTOB. 212233
XapaKTepuCTHKa 3JIEMCHTA
o popmyne /Cp/

2.4 CamocTosTenbHOe H3y4eHHe JI1.1
yaeOHOoro Matepuana B LMS JI1.2712.1
Canvas:3aBUCUMOCTb 2.2
nonoxenus B III1C ot 2102233
ctpoenus aroma /Cp/

2.5 CamocTosTenbHOe H3yUeHHE J.1
yaebHoro Matepuana B LMS JI1.2J12.1
Canvas:Ilepuoanueckoe J12.2
W3MEHEHHUE CBOMCTB BEILIECTB 213253
B 3aBUCHMOCTH OT
nonoxxenus B I[1IC /Cp/

2.6 CaMocTosATeIbHOE U3YUeHHE J1.1
ydaeOHOoro Marepuana B LMS JI1.2J12.1
Canvas:BaneHTHOCTb. J2.2
Kosanentnas cBsi3b /Cp/ 212233

2.7 CaMocTosATeIbHOE U3YUEHHE J1.1
yae6HOoro Marepuana B LMS JI1.2J12.1
Canvas:Merannnueckas 2.2
cBs3b /Cp/ 013233
Pazgen 3. OkuCIHTEILHO-

BOCCTAHOBHTEIbHBIE
npoiecchl

3.1 OKHCITUTENBHO- J.1
BOCCTaHOBHUTEJIbHbIC JI1.2J12.1
peakuuu. YpaBHEHUS J12.2
3JIeKTpOHHOTO Oananca. /TIp/ 212233

3.2 OKHCITUTENBHO- J.1
BOCCTaHOBUTEIIbHBIC JI1.2J12.1
MPOLIECCHI B METAJUTYPTHH. J12.2
OCHOBHBIE 3aKOHOMEPHOCTHU 012233
nporekanus. /JIex/

33 CBsI3b OKUCITUTETHHO- J1.1
BOCCTaHOBHUTEIbHBIX JI1.2J12.1
CroCcOOHOCTEH DIIEMEHTa CO J12.2
CTPOEHUEM aTOMa, OCHOBHBIE 012233
OKHCIIUTENU U
BoccTaHoBUTENH. /JIex/

34 OKHCITUTENBHO- J.1
BOCCTaHOBHTEIIBHBIE JI1.2J12.1
peaxuuu. /J1a6/ JI2.2713.1

J3.3
212233

35 CamocTosTenbHOe H3y4eHHE J.1
yae6HOoro Matepuana B LMS JI1.2J12.1
Canvas: AHanu3 2.2
OKHCIIUTENBHO- 213253
BOCCTaHOBUTEJIbHOM
cnocobHocTu atroma /Cp/

3.6 CaMocTosATeIbHOE U3yUeHHE J1.1
ydae6HOoro Marepuana B LMS JI1.2J12.1
Canvas: Tunuunsie 2.2
okucnurenu. Hemerasmibl. 212233
Kucnotsr. /Cp/

3.7 CamocTosTenbHOe H3y4eHHE J.1
yaeOHoro Marepuana B LMS JI1.2J12.1
Canvas:OKuciuTeIbHbIe J2.2
CBOICTBa XpOMATOB, 213253

JIUXPOMATOB, a30THOM
kucioTsl. /Cp/




3.8 CamocTosTensHOE U3YUCHUE J1.1
y4ae6HOro Marepuana B LMS JI1.2J12.1
Canvas: Tunuunsie J2.2
BOCCTAHOBHUTEIU. MeTallbl, 21522353
cynbhuabl, HUTpUIbL. /Cp/

3.9 CaMocToATeIbHOE U3YUeHHE J1.1
ydaeOHOoro Marepuana B LMS JI1.2J12.1
Canvas:BoccraHoBUTEIBHBIE J2.2
cBO¥icTBa ranioreHua0B. /Cp/ 2152033

3.10 | CamocTosiTenbHOE U3yUeHHE J1.1
ydae6HOoro Marepuana B LMS JI1.2J12.1
Canvas:OKucCIUTENbHO- JI2.2713.1
BOCCTaHOBUTEJIbHASA 212233
JIBOMCTBEHHOCTb. Peakiuu
JUCTIPOTTOPITHOHUPOBAHUSL. /

Cp/
Pa3nen 4. DnexkTpoxumusi

4.1 CaMocTOoATeIbHOE U3YUSHHE J1.1
yae6HOoro marepuana B LMS JI1.2J12.1
Canvas:OCHOBBI 2.2
3IEKTPOXUMHUYECKHUX 213233
npoueccoB. ['anbBaHMueCKuit
anekMuT /Cp/

4.2 CamocTosTenbHOe H3y4eHHE JI1.1
yaeOHOoro Matepuana B LMS JI1.2J12.1
Canvas:DneKkTponu3 Kak 2.2
METO/I TIOJY4EHUS 1 215253
padpUHUPOBAHHS METAIJIOB.

Pacuer maccel 1 06BeMa
MPOAYKTOB AnekTponun3a. /Cp/

43 DNEKTPOXUMUYECKUE J1.1
MIPOLIECCHI: KOPPO3US JI1.2J12.1
METAJIJIOB, TaJIbBAHUUCCKUIA J12.2
3IIEMEHT, JIEKTPOIH3. 213233
[IPuMeneHye JaHHBIX
MPOIIECCBO B
meraurypruu. /Ip/

4.4 DNEeKTPOJH3 B pacTBOPax J1.1
AJIEKTPOJIUTOB. JI1.2J12.1
INanbpBaHuUECKUE MPOLIECCHI. JI2.2713.1
Koppo3us. /J1a6/ J3.3

212233
Pasnea 5. PacTtBopsl

5.1 PacTBOpEI M pacTBOpeHueE. JIL.1J11.2
OO01me 3aKOHOMEPHOCTH JI1.3J12.1
(PU3UKO-XMMHIECKOTO 2.2
rpoLecca pacTBOPEHUS 212233
BelecTB. M3menenue
CBOICTB pacTBOpOB. Pacuer
KOHIEHTpauui
pactBopoB. /Jlek/

5.2 PactBopsl. Pacuer J.1
KOHIIEHTpalui JI1.2J12.1
pactBopos. /IIp/ 2.2

212233

53 CsoiictBa pactBopos. /ITp/ J1.1

JI1.2J12.1
2.2
212233

54 Peakiiyu noHHOTO OOMEHA. J1.1
I'uaponus coneid, BnuseHue JI1.2J12.1
MOHOB METAJUIOB Ha J2.2
n3meHenue pH 213233

pactBopa. /TIp/




5.5 I'upponus coneit /J1a6/ JI1.1
JI1.2J12.1
J12.2J13.1

J3.3
212233

5.6 [IpuroTtoBnenue pacTBopa J.1
3a/IaHHOM JI1.2J12.1
KoHIueHTparyu /J1ad/ JI2.2J13.1

JI3.3
2102233

5.7 CamocTosTenbHOe H3y4eHHE J.1
yaeOHOro Matepuana B LMS JI1.2712.1
Canvas:O0111e cBOHCTBa JI2.2J13.3
pacTtBopoB. PacTBopbI kak 213253
MHOT'O KOMITOHCHTHBIC
cucremsl. PactBopurens u
pacTBOpsieMOE BEIIECTBO.

PacTBOpuMOCTB.
Hacepiennsie u
HEHACHILCHHBIE,
MepECHIILIEHHbIE,
pa30aBICHHBIC U
KOHIIEHTPUPOBAHHBIE
pacTtBopsl. Bzaumopelictsue
PacTBOPEHHOTO BEIIECTBA U
pactBoputens. /Cp/

5.8 CamocTosTenbHOe U3y4eHUE J.1
yde6Horo marepuana B LMS JI1.2J12.1
Canvas:PacTBopsI J12.2
3JIEKTPOJIUTOB. 213253
OIeKTpoIUTHYECKAs
JIUCCOLIMALIUS PACTBOPEHHBIX
BelecTB. Teopus
JIEKTPOIUTUUECKON
nucconuanyu. Koncranra u
CTeNeHb JUCCOLUALIIU
c11aboro >IEKTPOINTa. 3aKOH
pasbasnenus OcBanbaa. /Cp/

59 CamocTosTensHOE U3YUCHUE J1.1
ydae6HOoro Marepuana B LMS JI1.2J12.1
Canvas:PacTBopbI CUITBHBIX J2.2
anexTponuToB. Kaxxymasics 313233
CTerneHb JUCCOLUAIIIH
CWJIBHOTO 3JIEKTPOJIUTA.

HoHHOe Ipou3BeEHUE BOMBI.
Bonoponusrii u
THIPOKCHIILHBIN TOKa3aTeNH.
Nnnukatopsl. Metoapt
onpenenenus pH.
[Ipoussenenue
pactBopumocti. OOMeHHbIE
pEaKIuy B pacTBOpax.
I'upponus coneit. Koncranra
U CTENeHb TUAPOJIN3a.
Bybepusie pactBopbr. /Cp/
Pazgen 6. O6mue
3aKOHOMEPHOCTH
XMMHYECKHX MPOLecCcoB.

6.1 3aKOHOMEPHOCTH J.1
IIPOTEKAHUS IIPOLECCBO B JI1.2J12.1
IIPUPOZE. IEPBLI U BTOPOil 2.2
3aKOHBI TEPMOTUHAMHUKH. 215253

Oneprus ['mooca.
Xumuueckoe
paBHOBecue. /Jlek/




6.2 OCHOBBI TEPMOXUMUH. J1.1
Pacuer TemioBbIX 23 PeKkToB JI1.2J12.1
peakuuid. /IIp/ 2.2

313233

6.3 XUMHUYECKOE PaBHOBECHE. J1.1
CwMmeleHre XuMHYECKOT 0 JI1.2J12.1
paBHOBecwus B cucteme. /I1p/ 2.2

313233

6.4 W3mepenue TemioBoro J1.1
addekra peakuu JI1.2J12.1
He#rpanuzamuu /J1ad/ JI2.2713.1

J3.3
213233

6.5 Wzydenue ckopoctu J1.1
XUMHUYECKOH peaKiuu u JI1.2J12.1
(hakTOpPOB, BIHIOMINX Ha JI2.2713.1
Hee /J1a6/ J3.3

313233

6.6 CamocTosTenbHOe H3y4eHHE J.1
yae6Horo Matepuana B LMS JI1.2J12.1
Canvas:OCHOBBI 2.2
tepmoxumuu. /Cp/ 313233

6.7 CamocTrosTenbHOe U3y4eHUE J.1
yaeOHOoro Marepuana B LMS JI1.2J12.1
Canvas:OnpeneneHue JI2.2J13.1
3aBUCUMOCTH CKOPOCTH 212233
PEaKIiK OT KOHIICHTPAIHU 1
Temmneparypsl. CmeleHue
pasHoBecus. /Cp/

6.8 CamocTosTensHOE U3YUeHUE J1.1
y4ae6HOoro Matepuana B LMS JI1.2J12.1
Canvas:3axoH I'ecca. J2.2
PacdeTsl TETIOBBIX 313233
a¢dexroB peakuuii. /Cp/

6.9 CamocTrosTenbHOe U3y4eHHE J.1
yaeOHOoro Marepuana B LMS JI1.2J12.1
Canvas:Bropoe Hauano J2.2
TepMouHaMuku. [Tonstue 215253
00 sHTponHHu. VI3MeHeHne
SHTPOIUH MpH (HA30BBIX U
XAUMUYECKUX
npespamienusnx. /Cp/

6.10 | CamocrosTenpHOE U3y4CHUE J.1
yaeOHOoro Matepuana B LMS JI1.2J12.1
Canvas:CaMoIpou3BOJIbHOE 2.2
MPOTEKAHUE PEaKIUil. 213253
Oueprus ['m66ca. Pomb
SHTAJIBIIUHHOTO U
SHTPOMUIHOTO (PaKTOPOB B
OIIpECIICHUN HATIPABICHUS
nporecca. /Cp/

6.11 |CamocTosTenpHOE H3y4EeHHE JIT.1JI1.2
yaebHoro Matepuana B LMS JI1.3J12.1
Canvas:OCHOBbI XUMUUECKOH 2.2
kuHeTHKH. CKOpoCTh 0109233

XMMUYECKOH peakLuu U
(hakTOpHI ee onpeensIonue.
3aBUCHMOCTb CKOPOCTH
PEaKIiK OT KOHIIEHTPAIHN
pearenroB. Kuneruueckoe
yYpaBHEHHE PeaKLuu.
[IpaBuno Baur-T'odda.
KoncranTa ckopoctu
peakuuu. DHeprus
axtuBanuu. Katanus u
Katanu3atopsl. /Jlex/




6.12

CamocTosTensHOE U3YUCHUE
y4ae6HOro Marepuana B LMS
Canvas: Xumudeckoe
paBHOBecue. OOpaTHMBbIE U
HEoOpaTHMble XUMHUYECKHE
peakuun. Koncranra
XHUMHYECKOTO PaBHOBECHS U
ee CBsI3b ¢ dHeprueit [ nboca.
CMeleHre XUMU4ecKoro
PaBHOBECHS IIPH U3MEHEHUH
yenosuil. Ipunnun Jle-
[Matense. /Cp/

J1.1
JI1.2J12.1
2.2
012233

6.13

/Koutp.pab./

J1.1
JI1.2J12.1
2.2
0103233

6.14

/3auét/

1.1
JI1.2J12.1
J2.2
013233

Pasgen 7. OcHOBBI
KOOPAWHAIMOHHON XUMHHU

7.1

XapakTepucTHKa
KOOPIWHAIIMOHHBIX
COEJIMHEHU, UX MOJIydeHHE,
KJ1acCU(UKAIHSL.
Kowmmurexcoobpa3oBarens u
Turasabl. BaemHss u
BHYTPEHHSS
KOOpPJMHAIMOHHBIEC CephlL.
Koopaunanuonsoe uucio,
3aBUCUMOCTD
KOOPANWHALIMOHHOTO YKcia OT
3apsa u paauyca
KOMILJIEKCOO0pa3oBaTes.
PaBHOBecus B pacTBOpax
KOOPAUHALIMOHHBIX
coequnenui. Koncranra
HeycToiunBoCTH. /Jlex/

J1.1
JI1.2J12.1
2.2
0103233

7.2

CaMocTosATeIbHOE U3yUeHHE
y4ae6HOoro Marepuana B LMS
Canvas:Homenxnatypa
KOODPJHHAIIMOHHBIX
coeauHeHuii. KBantroBo-
MEXaHUUYECKHE METO/IbI
TPAKTOBKU XUMHUYECKOI
CBSI3U B KOMIUIEKCHBIX
coeuHeHusIX. Meron
BaJICHTHBIX cBsi3ed. [lonarue
0 TEOPUU KPUCTAIIMYECKOTO
noJis. CrieKTpOXUMHYECKHIA
psin nuranos. M3omerpus
KOOPJMHAIIMOHHBIX
COEIUHEHNN. 3HAUYECHUE U
[IPUMEHEHHE
KOODPIMHAIIMOHHBIX
COCIVHEHUH B HayKe U
texuuke /Cp/

1.1
JI1.2J12.1
J2.2
013233

7.3

CamocTosTeNIbHOE N3YdEeHHE
yaebHOro Matepuana B LMS
Canvas:[lomy4aenue
KOMIUJIEKCHBIX COCJMHEHHH.
CBolicTBa KOMILIEKCHBIX
coenuueHuH. /Cp/

J1.1
JI1.2J12.1
2.2
013233




7.4 CamocTosTensHOE U3YUCHUE J1.1
y4ae6HOro Marepuana B LMS JI1.2J12.1
Canvas:CocTtaBrneHue J2.2
(hopMyIT KOOPANHAITMOHHBIX 313233
coenqunenunii. Pacuer
KOHCTaHTBI
HectoikocTH. /Cp/

7.5 CamocTosTenbHOe U3y4eHHE J.1
yde6Horo marepuana B LMS JI1.2J12.1
Canvas:Meton J12.2
KOMIUIEKCOHOMETPHYECKOTO 2132053
tutpoBanus /Cp/

7.6 Kommuiexkchsle conu. J.1
Howmenknarypa, JI1.2J12.1
oOpa3oBaHue, pa3pylicHue J12.2
KOMILJIEKCHBIX COJIEH. 212233
3HaueHue B
metamtypruu /T1p/

7.7 KowmruiekcHblie u 1BOMHBIE JI1.1
conu. CoiicTBa JI1.2J12.1
coenuHeHui. /J1ad/ J12.2J13.1

JI3.2J13.3
212233
Paznea 8. Ctpoenue u
CBOIiCTBAa HEMETAJLJIOB P-
3JIEeMEHTOB.

8.1 CamocTrosTenbHOe H3y4eHHE J.1
yaeOHOoro Matepuana B LMS JI1.2J12.1
Canvas:[Toarpynma remus. 2.2
OO011as xapakTepuCcTHKa 213253
anemeHToB. Haxoxenue B
MIPUPOJIE, METOIBI TIOTyIEHUS
COCIMHEHHs OJIaropoIHBIX
razoB. [IpakTudeckoe
MIpUMEHEHHUE OJIarOpOTHBIX
ra3oB. /Cp/

8.2 Bopopon. [Tonoxxenue B JI1.1
MIEPUOANYECKON cCUCTEME, JI1.2J12.1
0011ast XapaKTepPHUCTHKA, J2.2
n3oromsl. JlabopaTopHsie u 313233
MPOMBIILICHHBIC METOBI
noxyseHus. dusudeckue u
XUMHUYECKHE CBOMCTBA.

I'unpuael, ux
Ki1accu(pUKAIHs, CIIOCOOBI
MTOJTY4SHHS ¥ CBOCTBA.
O0mas xapakTepucTuka
BOZOPOJHBIX COEAMHEHUI
HemetaiwioB. [IpumeHeHue
Bonopona. /Jlex/

8.3 lanorenst. O6mas J.1
XapaKTepHCTUKA, TOTyIeHHE, JI1.2J12.1
(busndeckre U XUMHUYECKHE J12.2
cBoiicTBa. CoeuHeHue 213253

TaJIOTEHOB C BOJOPOJIOM,
MOJIydeHHEe, CBOWCTBA.
IImaBuKoOBas KHCIIOTA,
XJIOPOBOZOPOIHAS,
OpOMOBOJOPOAHAS K
HO/IOBOJIOPO/IHAS KHCIIOTHI.
Tamorenmuer.  /Jlex/




8.4 CamocTosTensHOE U3YUCHUE J1.1
y4ae6HOro Marepuana B LMS JI1.2J12.1
Canvas:CpaBHeHHE COBIUCTB J2.2
OKHUCITUTEIBHO- 212233
BOCCTaHOBHUTEIIbHBIX
KHCIJIOPOI0COICPIKAIIINX
KHCIIOT TasoreHoB. /Cp/

8.5 CamocTosTenbHOe U3y4eHHE J.1
yde6Horo marepuana B LMS JI1.2J12.1
Canvas:B3aumoneiictsue 2.2
TaJIOT€HOB C PACTBOPaMHU 0102233
iesoueii 1 BOAOH.

CoeMHEHUE TaIOTCHOB C
kucinopoom. dropusa
KHCIIOPO/Ia, OKCHJIBI XJIOpa,
Opoma, noaa.
Kucnopoaconepkaniie
kucinoTel. [IpuMeHeHne
rajgoreHoB. /Cp/

8.6 CsoiictBa snemenToB VII A J1.1
TPYIIIBI U UX JI1.2J12.1
coemqunenwmi /TTp/ 2.2

313233

8.7 CgoiictBa snemenToB VII A a1
TPYIIBL U UX JI1.2J12.1
coeauueHwMi /J1ab/ JI2.2J13.2

313233

8.8 Kucnopon. O6mas J1.1
XapaKTepUCTUKA, CTPOCHUE JI1.2J12.1
MOJIEKYJI, Ta00paTOpHBIC U J2.2
MPOMBIIIJICHHBIE CTIOCOOBI 019233
HOTy4eHHs, (PU3NIECcKHe U
XUMHYecKue cBoicTBa. O30H,
€ro MoJTydeHre, CTPOCHHE
MOJIEKYJI, CBOMCTBA U
npumeHenue. /Jlex/

8.9 Bopa. ®usnueckue cBOMCTBa, JI1.1
JirarpamMma COCTOSIHHS, JI1.2J12.1
XUMHUYECKHE CBOMCTBA. J2.2
Kpucramnorunparsl, ux 212233
CTPOCHHE U MX CBOHCTBA.

CrocoObI OYHCTKH BOJIBI.
[Iepokcun Bosopona,
CTpOCHUE, TIOTyICHHE,
CBOWCTBA,

npumeHenue. /JIex/

8.10 [Cepa. Obmmas J1.1
XapaKTepPHUCTUKA, JI1.2J12.1
Hax0XJICHHE B MPUPOJIE, J12.2
CrocoObI IOTYYSHUS, 212233

(uznveckne U XUMHUYECKHIE
cBoiictBa. CepoBozopo,
CYIb(OUIBI, TONMUCYIb(UIBL.
CoenuHeHHE Cephl ¢
KHCIIOPOZOM: OKCHJIB,
KHCIIOPOAOCOEpXKaIIe
KHCIIOTHI (CepHUCTAS
KHUCJIOTa, CepHask KHCIIOTa,
JMCEepHast KUCIIoTa,
THOCEPHas KHCIIOTA,
MEPOKCOKUCIIOTHI CEPHI), HX
conu. [IpumMeHeHHe cepbl U ee
coequHeHui. /Jlek/




8.11 | CpoiicTBa cepsl u ee J1.1

coennHenuii /J1ab/ JI1.2J712.1
J12.2]713.2
313233

8.12 | CamocTosITeNbHOE U3YUCHUE J1.1
y4aebHoro matepuana B LMS JI1.2J12.1
Canvas:Crioco0bt 2.2
IIPOMBIIIJIEHHOTO 012233
MIPOU3BOJICTBA CEPHOM
KHCIIOTHI. €€ IPUMCHCHHUE B
HapoIHOM Xo3sHcTBe. /Cp/

8.13 [ CamocTosiTenbHOE U3ydeHUE J.1
yaebHoro Matepuana B LMS JI1.2J12.1
Canvas:CerneH, Teuyp 1 J12.2
nosioHu#. O0mas 212233
XapaKTepUCTUKA dJIEMEHTOB,

HAXOX[ICHUE B IPHUPOJIC,
(u3MuecKre U XUMUYECKHE
cBolicTBa. BonoponHsie
COCIMHEHHUSI CelleHa U
temutypa. CeneHuapl 1
Temurypuabl. OKCHIBI ceeHa
U TeJTypa.
Kucnoponoconepxarue
KHCIIOTHI CEJIeHa U TeJUTypa.
IIpumeneHue ceneHa u
temypa. /Cp/

8.14 [ CsoiictBa anemenToB VI A J1.1
TPYIIIBL U UX JI1.2J12.1
coemqunenwi /TTp/ JI2.2J713.2

212233

8.15 [ CsoiicTBa anemenToB VI A J1.1
TPYIIIBL U UX JI1.2J12.1
coeauHeHwmi /J1ab/ JI2.2J13.2

313233

8.16 [ Azot. Obmas J1.1
XapaKTepUCTHUKA JJICMEHTA, JI1.2J12.1
Hax0XJICHHE B MPUPOJIE, J12.2
crocoObI IOTY4EeHNUS a30Ta, 2132033
(uznyeckue U XUMHUYECKHE
cBoiicTBa. CoeqMHEHUS a30Ta
C BOJIOPOZIOM, CTIOCOOBI
HOTy4eHHs, (PU3NIECKHe U
XUMHYECKUE
cBoiictBa. /JIex/

8.17 | CamocTosiTenbHOE U3ydeHHE J.1
yae6HOoro Matepuana B LMS JI1.2J12.1
Canvas:CoenuHeHue a3ora ¢ J12.2
kucnoponom. Okcuzbl a30ta, 2102233

KHUCJIOPOAOCOAEPKAILUE
KHCJIOTHI a30Ta, UX
nojyyeHue u corictea. Conu
KHCII0POI0COAEPKAILUX
KHCoT azota. [Ipumenenue
a30Ta U ero

coenuueHuid. /Cp/




8.18 | CamocTosITeNnbHOE U3YUCHUE J1.1
y4ae6HOro Marepuana B LMS JI1.2J12.1
Canvas:®ocgop. O6mas 2.2
XapaKTepPHCTHKA HIICMEHTA, 313233
HAXO0XICHUE B MIPUPOJIC.

ANoTpOITHBIE MOAN(DUKALIIH
tdhocdopa. CriocoOs
noxydeHus docdopa.
DH3nYeCKre U XUMHYCCKUEC
cBoiicTBa pocdopa.
BopoponHsle coenuHeHus
docdopa. Dochuast
Mmerayuios. /Cp/

8.19 | CamocTosiTenbHOE U3ydeHHE JI1.1
yaeOHOoro Matepuana B LMS JI1.2J12.1
Canvas:Kucnopoansie J12.2
coeaunenus pocdopa. 2132233
Kucnopomoconepsxarue
KHCIOTHI ocdopa.
®docohatel. [IpumeHeHne
dbocdopa u ero
coequnaenmii. /Cp/

8.20 [CgoiicTBa snemeHTOB V A J1.1
TPYIIBL U UX JI1.2J12.1
coenunenwui /TIp/ JI2.2J13.2

313233

8.21 CBolicTBa 351eMeHTOB V A J.1
TPYIIBL U UX JI1.2J12.1
coennHenuit /J1ab/ J12.2J13.2

313233

8.22 [ VYrnepon. O6mas J1.1
XapaKTepUCTUKA dJIEMEHTa, JI1.2J12.1
HaX0XJICHUE B MPUPOJIE. J12.2
ATOTPOITHBIE MOTU(DUKAIIHN 2132053
yriepona. CriocoObt
NOJy4eHHs, PU3NYCCKHE U
XHMHYECKHE CBOHCTBA.

Bonoponusie coenunenus,
KUCIIOPOIHBIC COCAUHCHUSI,
KHCIIOPOJOCOIepKaIINe
KHCJIOTBI M UX COJIH.
ITpumenenue yriaepona u ero
coenuHeHui. /Jlex/

8.23 | CamocTosiTenbHOE H3yueHUE J.1
yaeOHOoro Marepuana B LMS JI1.2J12.1
Canvas:Kpemnwuii. O6miast J2.2
XapaKTepUCTUKA DJIEMEHTa, 212233
HaXOXIICHUE B IPUPOJIC.

AJIOTpOITHBIE MOAN(UKAIIIH
kpemHHus. Crioco0sI
MOJy4YeHHS, PU3NICCKHE U
XUMHUYECKHE CBOMCTBA.
Bonoponusie coenuHenus,
KUCIIOPOJHBIC COCAUHCHUS,
KHCIIOPOIOCOIepIKaIINe
KHCJIOTBI M UX COJIH.
IIpuMeHeHUE KPEMHUS U €r0
coeaunenui. /Cp/

8.24 | CpoiictBa 31meMeHTOB IV A JI1.1
TPYIIIBI ¥ UX JI1.2J12.1
coemunenwui /TIp/ JI2.2J13.2

313233

8.25 |[CsoiicTBa snemenToB [V A J1.1
TPYIIIBI ¥ UX JI1.2J12.1
coenuneHu# /J1a6/ JI2.2J13.2

013233




Pa3gen 9. Ctpoenue u
CBOICTBA METAJIJIOB S-
3JIeMEeHTOB.

9.1 OO0mas xapaKTepucTUKa J.1
MetaiioB. [lonoxxenue B JI1.2J12.1
[ICXD, crpoenue aroma, J2.2
METaJIJINYeCcKas CBA3b. 213253
OOIIHOCTD U pa3HUIIA
cBOMCTB. /JIex/

9.2 Honrpynmna nutus. OOmas J1.1
XapaKTepUCTHKA DJIEMEHTOB. JI1.2J12.1
Haxoxnenue B npupoze, J12.2
METO/IbI ITOJTy4EeHHUS D152 53
COCTMHEHHUS IETOYHBIX
MeTasuioB. [IpakTuaeckoe
MIpUMEHEHUE MIETOYHBIX
MmetayuioB. /JIex/

9.3 CoiictBa s- Metasuios. /TIp/ J1.1

JI1.2712.1
JI2.2J713.2
313233

9.4 CaMocTosATeIbHOE U3YUeHHE J1.1
yae6HOoro Marepuana B LMS JI1.2J12.1
Canvas:ITonrpynna 2.2
6epunnus. [lonoxeHue B 013233
MEPHOIUYECKOI CHCTEME,
0011ast XapaKTepPHUCTHKA,

METO/BI TOTYISHHUS.

Du3NYeCKHe 1 XUMHICCKUEC

cBoiictBa. OKCHIBI,

THIIPOKCHUJIBI, UX

Kaccu(puKanus, Cocoobl

TOJTY4EHHS ¥ CBOHCTBA.

ITpumenenue

HIETI0YHO3EMETBHBIX

MmertaiuioB /Cp/

9.5 CpoiicTBa s-MeTaiwios. /J1ad/ J11

JI1.2712.1
JI2.2J13.2
313233

Paznen 10. CtpoeHue u

CBOIiCTBA METAJLJIOB P-

3J1eMEeHTOB

10.1 | Amomuanii. O6mas JI1.1
XapaKTepUCTUKA, TOTy4eHHE, JI1.2J12.1
(busndeckre U XUMHUYECKHUE JI2.2J13.2
cBoticTBa. OKcup, 21922 33
THIPOKCHI, COJIA aTFOMHHUSI.

[MpumeHeHwe aTFOMUHHS 1
ero coemuaenuit. /TIp/

10.2 | CamocrosTenbHOE U3y4EeHHE J.1
yae6HOoro Matepuana B LMS JI1.2J12.1
Canvas:I"annuii, uHIHMH, J2.2
tayuid. O0mnias 212233

XapaKTepUCTHKA 3JIEMEHTOB.
Haxoxnenue B npupoze,
CITOCOOBI TIOJTy4CHUS,
(usndeckre U XUMUYECKHUE
cpotictBa. CoeIuHEHNSs
rajuIds, MHOMS, TaJUTHs U UX
npumeHenue. /Cp/




10.3 OmnoBo, ceunel. O0mas JI1.1
XapaKTEepPUCTHUKA SJIEMEHTOB, JI1.2J12.1
CrocoObI IOTYYCHUS, J2.2
(u3nUecKre U XUMUYECKHe 313233
cBoiictBa. OKCHIBI,
rugpokcusl. Ilpumenenue
oJ0Ba, cBHHIA. /JIex/

10.4 [ CamocTosTenbHOE H3y4eHUE J.1
yde6Horo marepuana B LMS JI1.2J12.1
Canvas:VcTopus pazButus J12.2
Metautyprud. [Tonydenue 0102233
0JIOBa, MEJIH,
amomunus. /Cp/

10.5 | Csoiicrtsa p- J.1
sneMeHToB /J1ab/ JI1.2712.1

J12.2713.2
212233
Paznen 11. CtpoeHue u
cBOliCTBA MeTaJlJIOB d-
3J1eMEHTOB.

11.1 |CamocTrosTeTpHOE H3yIECHHE J1.1
yae6HOoro Marepuana B LMS JI1.2J12.1
Canvas:[Toarpymnmna ckanaus. J2.2
OO01mmas xapakTepucTuKa 2132033
9JIEMEHTOB, HAXOXICHHUE B
MIPUPOE U MOTyIEHHE.

OKCHJIBI, THIPOKCHIBL.
IIpumMeHneHuE 3J1EMEHTOB
noArpymmsl ckauus. /Cp/

11.2 | CamocrosiTenbHOE U3y4CHUE J.1
yaeOHOoro Matepuana B LMS JI1.2J12.1
Canvas:Iloarpynna turasna. 2.2
OO01as xapakTepucTUKa 212233
3JIEMEHTOB, HAXOXIEHHUE B
MPUPOJIE U TTOTyICHHE.

OKcubl, THAPOKCHIBL.
[Ipumenenue 351€eMeHTOB
TOATpyHIel THTaHa. /Cp/

11.3 | CamocrosTenbHOE U3y4eHHE J.1
yae6HOro Matepuana B LMS JI1.2J12.1
Canvas:IToarpynmna BaHnaaus. J12.2
OO01as xapakTepucThKa 213253
3JIEMEHTOB, HAXOXK/ICHHE B
MPUPOZE U MOTyIeHHE.

OKcubl, THAPOKCHUIBL.
IIpumMeHneHue 351€MEHTOB
noArpymmsl Baaaus. /Cp/

11.4  |Iloarpynma xpoma. O6mas J.1
XapaKTEepPUCTHUKA SJIEMEHTOB, JI1.2J12.1
HaXOXJIECHUE B IPUPOAC U 2.2
noxygeHne. OKCHIH, 313233
ruapokcunbl. [Ipumenenue
3JIEMEHTOB MO PYIIIIBI
xpoma. /JIex/

11.5 |[CsolicTBa XpoMa u €ro J.1
coenuueHuit /J1a6/ JI1.2J12.1

J12.2J13.2
313233

11.6 |I[loarpynma mapranna. J.1
O01mas xapakTepucTuKa JI1.2J12.1
9JIEMEHTOB, HAX0XKJICHHUE B J12.2
IIPUPOE U NOTyIEHUE. 0109233

Oxcuibl, THAPOKCHBL.
[IpumeHeHue 21€MEHTOB
MOATPYIITbl Mapranma. /Jlek/




11.7 Mertanbsl ceMencTBa xKelesa. JI1.1
OO011as xapakTepuCcTHKa JI1.2J12.1
3JIEMEHTOB, HaXOXKICHUE B J12.2
IPUPOJIE U MOTyICHHE. 313233
UyryH u crans. OKcupl,

THIPOKCHJIBI, COSIMHEHMS
METAJNIOB CEMEHCTBA JKeNe3a.
IIpuMeHeHNE METAILIIOB U UX
coenuHeHui. /Jlex/

11.8 CBOliCTBa METAJIJIOB JI1.1
CceMeiicTBa JKele3a U UX JI1.2J12.1
coeauHenuii /J1ab/ JI2.2J13.2

D152 503

11.9 | CamocrosiTensHOE U3y4CHUE J.1
yae6Horo Matepuana B LMS JI1.2J12.1
Canvas:Mertaiisl ceMeiicTBa J12.2
miatuael. O0mas 215253
XapaKTepUCTHKA DJIEMEHTOB,

HaXOXXJICHUE B IPUPOE U
nonyderne. OKCuapl,
THIPOKCHJIBI, COCTMHEHHUSI
METaJUIOB CEMENCTBA
miatussl. [Ipumenenue
METAJIOB K KX
coequnaeHui. /Cp/

11.10 |Hoarpynma mean. O6mas J1.1
XapaKTEPUCTHUKA DIIEMEHTOB, JI1.2J12.1
HaXOXXJCHUE B IPUPOIE U J12.2
nosrydeHue. OKCUIBbI, 215253
runpokcuabl. [Tpumenenue
9JIEMEHTOB MOATPYIIIIBI
menu. /JIex/

11.11 |Ioarpymmna menu. JI1.1
OC00EHHOCTH XUMHYECKHAX JI1.2J12.1
CBOWCTB MeaH, cepedpa 1 J2.2
30J10Ta. 3HaUYEHHE 3THX 91 52 53
METAJIJIOB B
npomsiiuieHHocTy. /I1p/

11.12 | Tloarpynma nuaKa. O6mas J1.1
XapaKTepUCTUKA DJIEMEHTOB, JI1.2J12.1
HaX0XJICHUE B MPUPOC U J12.2
noayderue. OKcupl, 0109233
ruapokcuabl. [Tpumenenue
3JIEMEHTOB MOATPYIIITHI
muHka. /Cp/

11.13 | CBoiicTBa LIMHKA U €TI0 JI1.1
coeauHeHnii. OCHOBBI JI1.2J12.1
uBeTHO# Meramtypruu. /IIp/ J12.2J13.2

2132 323

11.14 | CamocrosTenbHOE U3y4eHHE JI1.1
yaeOHOoro Matepuana B LMS JI1.2J12.1
Canvas:Pa3Burue JO0MEHHOr0O J12.2
MIPOM3BO/ICTBA B 215253

HoBotpourike. JlomeHHbIH
IpoLecc MPOU3BOACTBA
gyryHa. /JIex/

Paznen 12. 5. Ctpoenne u
cBoOiicTBa MeTaJI10B f-
3JIEMEHTOB.




12.1 | CamocTosATeIbHOE H3yIECHHE 3 J1.1
y4ae6HOro Marepuana B LMS JI1.2J12.1
Canvas:JIantanounsr. O0mias J2.2
XapaKTePUCTHKA JICMEHTOB, 313233
HAXOX[ICHUE B PUPOJIC U
noxydeHne. OKCHIH,
runpokcuabl. [Ipumenenme
JAHTAHUJIOB. AKTHUHOHU/IBI.
OO011as xapakTepuCcTHKa
3JIEMEHTOB, HAXO0XJICHHE B
MIPUPOE U MOTyIeHHE.
OKcuIbl, THAPOKCHIBL.
[Ipumenenne
akTuHOUI0B. /Cp/
12.2 | Penxo3emenbHble METALIBI. 2 J.1
HaXOKICHUE B IPUPOJIE. JI1.2J12.1
[Ipumenenue B J12.2
IPOMBIIIIEHHOCTH. BiusiHue 0102233
IIpUMecel peiKo3eMeIbHbBIX
METaJUIOB Ha CBOMCTBA
cTalei u criaBoB /JIex/
12.3 /KonTp.pabd./ 0 J1.1
JI1.2712.1

2.2
313233

12.4 /Ox3amen/ 36 J1.1
JI1.2J12.1

2.2

013233




