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1. HEJIX OCBOEHUA

1.1 Ienmpro n3y4YeHUst XUMHUH SBJISIETCS IPHOOpETeHNE 3HAHUH U yMEHHH, HEOOXOXMMBIX [UIS YCIIEITHOTO OCBOCHHS
JUCIUILUINH €CTeCTBEHHOHAYYHOTO U MPO(eCCHOHATBHOIO IUKIIOB U MO3BOJIAIOMINX PelIaTh BONPOCH! MOBBIIICHUS
3¢ (HEeKTUBHOCTH IPOU3BOICTBA M KAYECTBA MPOIYKIIUH.

1.2 3agayaMu U3y4YeHHUs. XUMHU SIBISIFOTCS (DOPMUPOBAHUE COBPEMEHHBIX MPEICTABICHUIL:

1.3 | - 0 cTpoeHUM BeIIeCTBa;

1.4 | - 0 BaxHEHMIINX CBOMCTBAX BEIIECTB U 3aKOHOMEPHOCTSIX UX U3MEHEHHUS B 3aBUCUMOCTH OT IOJIOKEHUS COCTABIISIOIIUX
aneMeHTOoB B Ilepuoauueckoil cucreme;

1.5 | - o mpupoae XUMHIECKUX PEaKIUH, IPOTEKAIOIINX IIPH HOIyYeHHH, 00padOTKe U MPUMEHEHHH MaTepHAJIOB.

2. MECTO B CTPYKTYPE OBPA3OBATEJIbLHOM ITPOI'PAMMBI

Bnox OIT: b1.b

21 TpeboBanus k l]pe}IBa]Pl/lTeJ'lbl-loﬁ NOJAr0TOBKE 00y4aro1Ierocs:

2.2 JAucuuninHbl (MOIy/IH) U MPAKTHKHU, VI KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOAYJ15) HE00X0AUMO KaK
npeauecTByoIee:

2.2.1 BrruncnuTenbHbIe CUCTEMBI, CETH U TEIEKOMMYHUKAIIMH

2.2.2 | HpOpMAaIMOHHBIE CUCTEMBI U TEXHOJIOTHH

2.2.3 | Teopust BEpOATHOCTEW U MaTeMaTH4eCKas CTATUCTHKA

2.2.4 | Teopus cuCTEM U CUCTEMHBII aHAIN3

2.2.5 | YueOHas npakTHKa ITO MOJTYYCHHUIO MIEPBUYHBIX MPOPECCHOHATIBHBIX YMEHUI

2.2.6 | SI3BIKHM IPOrPaMMHUPOBAHUS

2.2.7 | ANropuTMBI TEOPUH UTP

2.2.8 | ba3sl gaHHBIX

2.2.9 |IIpou3BoACTBEeHHAs MPAKTUKA IO MOIYYEHHIO MPOPECCHOHATBHBIX YMEHUH U OMbITa NPO(eCcCHOHATBHON e TeIbHOCTH

2.2.10 |YwucieHHbIE METOIBI

2.2.11 |Meramnypradeckue TEXHOJIOTHU

2.2.12 | OO6mas sHEepreTUKa

2.2.13 | OcHOBBI MUKPOIIPOLIECCOPHON TEXHUKU

2.2.14 |Texumueckne cpeAcTBa HHYOPMAIIHOHHBIX CHCTEM

2.2.15 | YupaBneHre TEXHUYECKUMHU CUCTEMaMHU

2.2.16 |be3onacHOCTD KU3HEAEITEILHOCTH

2.2.17 |HayuHo-nccnenoBarensckas pabora

2.2.18 |IloaroToBKa K MpoIeIype 3alliThI ¥ 3aIIUTa BEITYCKHOHN KBATH(HKATMOHHOW pabOTHI

2.2.19 |IlpeaauriioMHas IpaKTHKA

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUAMHA

VYK-1: ®ynnameHTa bHble 3HAHUS (CIIOCO0EH IeMOHCTPUPOBATH 3HAHHE €CTECTBEHHOHAYYHBIX U APYTHX
(pyHIaMeHTAIBHBIX HAYK B MPO(ecCHOHATBHOI 1esITeTHHOCTH)

3HaTh:

VK-1-31 3HaTh OCHOBHEIE 3aKOHBI 1 MOHATHS XUMHH

YMmerhb:

YK-1-¥Y1 YMeTh: IpOBOIUTE pacyeThl MPOIYKTOB PEAKIIHi

YK-4: Ucciienopanus (cnocodeH: oCyleCTBIISITh MOUCK JTUTEPATYPhl, KpUTHYECKH MCNOJIb3Yysl HAyYHble 0a3bl JaHHBIX,
npogecCHOHANBHBIE CTAHJAPTHI U PErJIaMeHThbl, HOPMbI 0€30IIACHOCTH M APYTHe HCTOYHHKH HH(OPMALMHU; OCYILEeCTBIATh
MOUCK, KPUTHYECKHIi aHAJIM3 U CHHTEe3 HH(OPMAIIMN; OCYLIECTBJISATH MOICTHPOBAaHHE, AHAIN3 H IKCIePHMeHTAIbLHbIE
HCCJIeI0BAHUA /1JIs1 pelieHus mpodJieM B pogeccHoHaIBLHOM 00J1acTH)

YMmerb:

YK-4-VY1 nnanupoBaTh NPOBEIEHUE XUMHUUECKOTO IKCIIEPUMEHTA, CTaBUTh 3a7a4l U MPOBEPSITH THIIOTE3bI

IK-4: Cnioco6eH y4acTBOBAaTh B HAYYHO-HCCJI€I0BATEIbCKOI 1eATeJILHOCTH (B 00J1aCTH MPUKJIATHOW HHPOPMATHKH)

YMmerb:

[IK-4-Y1 pemats y4eOHbIC 320241




YK-4: Ucciienopanus (coco0eH: 0CyleCTBIATD MOUCK JUTEPATYPhl, KDHTHYECKH HCIO/Ib3Yysl HAyYHbIe 0a3bl JaHHBIX,
npogeccHOHAIBHbIE CTAHAAPTHI H PerJIaMeHThl, HOPMbI 0€30MACHOCTH M IPyTHe UCTOYHHKH HH(OPMALMH; OCYIIECTBIATH
MOUCK, KPUTHYECKHIi AHAJIN3 U CHHTe3 HH(POPMALNN; OCYLIECTBJIATH MOCTHPOBAHNE, AHAJIN3 H IKCIEPHMeHTAIbHbIe
HCCJIeI0BAHUA /ISl pelieHus mpodJieM B pogeccHoHAIBLHOM 00J1aCTH)

Baagers:

VYK-4-B1 crioco6amu HCTIOIB30BaHUS na60paT0pHor0 060pyZ[0BaHI/I$[ B XUMHYCCKUX U JICKTPOXUMHYCCKUX NCCICOAOBAHUAX

ITK-4: Cnoco0eH yuacTBOBaTh B HAY4HO-MCCJIE10BATE]bCKOM AesITeJbLHOCTH (B 00/1aCTH NPUK/IAIHOI HHPOPMATUKH)

Baagern:

ITIK-4-B1 ocHOBaMH MOCTAaHOBKM XMMHUYECKOTO 3KCIIEPUMEHTA

4. CTPYKTYPA U COJAEP)XAHUE

Koa
3aHATUA

HanmeHnoBaHue pa3iesioB
TeM /BUA 3aHATHS/

Cemectp
/ Kypce

Yacos

®opmMupyeMbIe
HHIMKATOPBI
KOMIIeTEeHIHii

Jlntepatypa
H 3L
pecypchl

IIpumeuyanne

KM

Boimoan
sieMble
padoThI

Pa3nen 1. BBenenne.
OCHOBHBI€ 3aKOHBI 1
MOHATHS XUMHH

1.1

Xumus, Kak paszen
€CTECTBO3HAHUS. 3HAUYEHHE
XUMHH KaK Hay4YHOU OCHOBBI
MaTepHAaJIOBEICHMSL.
OcCHOBHBIE TOHATHSI XUMHH:
aToM, MOJIEKYJIa, HOH, MOJIb,
aTOMHasI MOJICKYJISIpHAs
Macca, CIIoCOOBI UX
onpeneneHus. OCHOBHbIE
3aKOHBI XUMHU: 3aKOH
COXpaHEeHHUsI MacChl, KaK
OCHOBa MaTepPHaJIbHOTO
OajlaHca TEXHOJIOTHYECKOTo
mporiecca, 3aKoH
IIOCTOSIHCTBA COCTaBa
BEIIIECTB, 3aKOH
9KBHBAJICHTOB, 3aKOH
Agorapo. /Jlex/

VK-1-31 VK-1-
v1

JI1.1J12.1
2.2
013233

1.2

CBoiicTBa OCHOBHBIX KJIACCOB
coenuHeHui. /J1ad/

VK-4-V1 YK-4
-B1 IIK-4-B1

JI1.2J13.1
J3.3
0103233

P1

13

CaMocTosITeNIbHOE U3YUCHHUE
yaebHOro Marepnana B LMS
Canvas: Mcropus pa3Butus
xumuu /Cp/

VK-1-31 VK-1-
Vi

J1.2
0102393

1.4

CaMOoCTOSTENTbHOE H3YYCHHE
yaebHOro Marepuana B LMS
Canvas: ATOMHO-
MoJiekyssipHoe yuenue /Cp/

VK-1-31

J1.2
01030233

1.5

CaMOCTOSTETbHOC H3Y4YCHHE
yaebHOro Marepuana B LMS
Canvas:3aKkoH MOCTOsIHCTBA
cocraBa. CocTaBieHue
hopMyn OMHAPHBIX
coenunaeHui /Cp/

10

VK-1-31

J1.2
0109233

1.6

CaMocToATeNIbHOE U3YUECHUE
yuebHoro Matepuaia B LMS
Canvas:CocraBieHnue
(hopMy I THIPOKCHIOB 1
coneii /Cp/

VK-1-31

J1.1
0103233

1.7

CamocTosTenbHOE H3ydeHHe
y4yeOHOro Marepuana B LMS
Canvas:ITpumenenmne 3aKk0HOB
ABorazipo 1 ra3oBbIX 3aKOHOB
JUTSL PELIeHUs] XUMUYIECKUX
3amau /Cp/

VYK-1-31 YK-1-
V1

1.1
0103233




Pa3gen 2. Ctpoenue
BelllecTBA.

2.1

Crpoenue aroma. KBaHTOBBIE
quciia. ATOMHBIE OpOUTAIH.
ITpunnun Iayns. ITpasuno
XyH[la 1 TOpsIIOK
3aITOJIHEHUST AaTOMHBIX
opbuTaneit. [IpuaImm
HauMEHbILIEH SHEPTUu.
[Teproanueckuii 3aKoH u
Ilepuoauueckas cucrema
XUMUYECKUX DJIEMEHTOB B
CBETE TEOPUHU CTPOCHHUS
aroma /JIex/

VK-1-31

JI1.2J12.1
01030233

2.2

XuMHUYecKas CBA3b.
CrpoeHHe MOJIEKYIL.
[Tpuunnbl 00pa3oBaHUs
xuMu4eckoi ceszu. [lpupona
XHUMHYCCKOH CBS3H.
Mornekyna Bogopoza u
METO/bI ¢ ONMHCcaHusa. Metox
BC u rubpuanzanus
opburaneit /JIex/

YK-1-31

2.2
013233

23

CamocTosTensHOe H3y4eHHe
y4yeOHOro Marepuana B LMS
Canvas:DJ1eKTpOHHbIE
(hopMyIIBI DTIEMEHTOB.
XapaKTepuCTHKa 3JIEMCHTA
o hopmysie /Cp/

YK-1-31

J1.1
JI1.2J12.1
2.2
0102393

24

CaMocToATeNIbHOE U3YICHUE
yaebHOro Marepuaia B LMS
Canvas:3aBHCHMOCTD
nojoxenus B IIIC ot
ctpoerus aroma /Cp/

VK-1-31

JI1.1J12.1
2.2
013233

2.5

CaMocCTOATENbHOE U3YUECHUE
yueOHOro Marepuana B LMS
Canvas:Ilepuoguyeckoe
N3MCHEHHE CBOMCTB BEIIECTB
B 3aBHCHMOCTH OT
nonoxenus B [1C /Cp/

10

VK-1-31

J1.1
JI1.2712.2
013233

2.6

CaMOCTOSTENTbHOE H3Y4YCHHE
y4yeOHOro marepuana B LMS
Canvas:BaneHTHOCTB.
KosanenTnas cBs3b /Cp/

VK-1-31

JI1.1J12.1
2.2
010233

2.7

CaMocTosATeNIbHOE U3YUeHUE
y4yeOHoro marepuana B LMS
Canvas:Metannnueckas
cBsi3b /Cp/

VK-1-31

1.1
JI1.2J12.2
010233

Pasgena 3. OkuciiureabHO-
BOCCTAHOBHTEJIbHDBIE
npoIecchl

3.1

OKHUCIUTENBHO-
BOCCTaHOBHUTEIIbHBIC
peakuny. Y paBHEHUS
3neKTpoHHOTO Oamanca. /IIp/

VK-1-31

JI1.1J12.2
213233

P5

32

CaMocTOoATeNIbHOE U3YUEHUE
yueOHoOro Marepuana B LMS
Canvas: AHanu3
OKHCIUTEIBHO-
BOCCTAHOBUTEIBHOI
cnocoOHOoCcTH aTtoMma /Cp/

YK-1-31

J1.1
012233

33

CaMocTosATeNIbHOE U3YUeHUE
y4yeOHOro marepuana B LMS
Canvas: Tunuunsie
okucnurenu. Hemerasmibl.
Kucnotsr. /Cp/

VK-1-31

1.2
0103233




34

CamocTosTenbHOE H3ydeHHe
y4yeOHOro marepuana B LMS
Canvas:OKuciuTenbHble
CBOMCTBA XpOMATOB,
JIUXpOMAaTOB, a30THOM
kucioThl. /Cp/

VK-1-31

1.2
013233

3.5

CaMoCTOSTETbHOE H3YICHHE
yaebHOro Marepuaia B LMS
Canvas: Tunuaxsie
BOCCTaHOBHUTEINHN. MeTaubl,
cynbduasl, HuTpUILL /Cp/

YK-1-31

J1.2
0102393

3.6

CaMocCTOATENbHOE U3YUECHUE
yueOHOro Marepuana B LMS
Canvas:BoccranoBurenbHble
cBoiicTBa rasloreHuoB. /Cp/

VK-1-31

J1.2
013233

3.7

CaMocToATeNIbHOE U3YUEHUE
yueOHOro Marepuana B LMS
Canvas:OKUCIUTENbHO-
BOCCTaHOBHUTENbHAS
JIBOMCTBEHHOCTh. Peakuun
JUCTIpONOpIOHKpoBanus. /C

p/

YK-1-31

JI1.2J13.1
012233

Paznen 4. Dnekrpoxumus

4.1

CaMOoCTOSTETbHOC H3Y4YCHHE
yaebHOro Marepuana B LMS
Canvas:OCHOBBI
ANEKTPOXUMHYCCKUX
nporeccoB. ["anpBaHMUECKUH
anexkMHT /Cp/

VK-1-31

01030233

4.2

CamocCTOosSTeTbHOE H3YICHHE
yuebHoro Matepuaia B LMS
Canvas:DJeKTpoInu3 KaK
METO/] TOTY4YCHHS ’
paduHIpOBaHUS METAIIIOB.
Pacyer maccel 1 00beMa
MPOIYKTOB 3JeKTpornu3a. /Cp/

VK-1-31 YK-1-
v1

013233

43

DIIeKTPOIIN3 B pacTBOpax
9JIEKTPOJIUTOB.
lajbpBaHUYECKHE MPOLIECCHI.
Koppo3us. /J1a6/

VYK-4-Y1 VK-4
-B1 IIK-4-B1

JI3.3
012233

P2

Pa3gen 5. PacTBopsl

5.1

CoiictBa pactBopos. /IIp/

VYK-1-31 VK-1-
V1

JI1.2J12.1
2.2
013233

P8

52

CaMOCTOSTENTbHOE H3Y4YCHHE
y4yeOHOro marepuana B LMS
Canvas:O0mime cBoHCTBa
pactBOpoB. PacTBOpEI Kak
MHOTO KOMITIOHCHTHEIC
cucrembl. PactBopurtens u
pacTBOpsieMOe BEMIECTBO.
PactBopumocTs.
Hacblimennsle u
HEHACHIIICHHBIC,
MEPECHIIICHHBIC,
pa30aBlieHHBIE U
KOHIICHTPUPOBAHHBIC
pacTBopsl. B3aumozelicteue
PacTBOPEHHOTO BELIECTBA U
pactBopuTens. /Cp/

VK-1-31

1.2
0103233




53

CamocTosTenbHOE H3ydeHHe
y4yeOHOro marepuana B LMS
Canvas:PacTBopbl
JJIEKTPOIIUTOB.
DNEeKTPOIUTHYECKAs
JMCCOLUALMS PACTBOPEHHBIX
BelecTB. Teopust
JIEKTPOIUTUYECKOT
Jqucconnalyy. Koncranra u
CTEICHb TUCCOLUAIIIH
€11aboro 3IEKTPOINTa. 3aKOH
paz6aenenus OcBanbia. /Cp/

YK-1-31 YK-1-
v1

1.2
013233

54

CaMocTosATeNbHOE U3yUeHUE
yaeOHOro Marepuana B LMS
Canvas:PacTBOpbI CUJIBHBIX
anexkTpoauToB. Kaxymascs
CTeNeHb JUCCOLUALIU
CUJIBHOTO 3JIEKTPOJIUTA.
HoHHOe pou3BeCHUE BOMBI.
Bonopoausrit u
TUIPOKCUIIbHBIN II0Ka3aTeNu.
WnnukaTopsl. Metoab!
onpezaenenus pH.
[IpounzBenenue
pactBopuMocTH. OOMEHHEIE
peaxiuu B pacTBOpax.
I'unponus coneii. Koncranra
U CTEIeHb TUAPOJIN3a.
Bydepnsie pactBopsr. /Cp/

VK-1-31 VK-1-
V1

1.2
0103233

Pa3nen 6. O61me
3aKOHOMEPHOCTH
XHMHYEeCKHX MPOIECCOB.

6.1

CaMoCTOSTeNTbHOE H3YYCHHE
yaebHOro Marepuana B LMS
Canvas:OCHOBBI
tepmoxumuu. /Cp/

YK-1-31

JI1.1J12.1
2.2
013233

6.2

CaMocTosITeNIbHOE U3YUYCHHUE
yaebHOro Marepuaia B LMS
Canvas:Onpenenenue
3aBHCHMOCTH CKOPOCTH
PEaKIiK OT KOHIIEHTPAINH U
Temmeparypsl. CmemieHne
pasroBecust. /Cp/

VK-1-31

JI1.2J13.1
010233

6.3

CaMocTosITeNIbHOE U3YUYCHHUE
yaeOHOro Marepuana B LMS
Canvas:3axoH I'ecca.
Pacuets! TermnoBeIx 3¢ (exToB
peakuuid. /Cp/

VK-1-31 YK-1-
V1

JI1.2J13.2
0103233

6.4

CaMocTosITeNIbHOE U3YUCHHUE
yaebHOro Marepuaia B LMS
Canvas:Bropoe Hauano
TepMmoauHaMuku. [lonsrue 06
sHTpOrMH. M3MeHeHNe
SHTPONHUH IpHU (Pa30BBIX U
XUMHYECKUX

npespanieHusnx. /Cp/

VK-1-31

JI1.2J12.1
010233

6.5

CaMocCTOSTeTbHOE H3YIeHHE
yaebHOro Marepuana B LMS
Canvas:CaMoIIpou3BOJIbHOE
HPOTEKAHNE PEAKIHH.
Oueprus ['m66ca. Pomb
SHTAJIBIIUHHOTO U
SHTPONMHHOTO (PaKTOPOB B
OTIpeeIeHUN HATIPaBIICHUS
nporecca. /Cp/

YK-1-31

JI1.2J12.1
0102393




6.6

CamocTosTenbHOE H3ydeHHe
y4yeOHOro marepuana B LMS
Canvas:OCHOBbI XUMUUECKOH
kuHeTHkn. CKOpoCTh
XUMHUUYECKOH peakiuu 1
(haKTOpEI €€ oNpeeNsoIHE.
3aBUCUMOCTb CKOPOCTHU
peaKIiy OT KOHLEHTPAIU
pearentoB. Kunernueckoe
YpaBHEHHE PEaKITHH.
IMpasuno BarTt-T'odda.
KoncranTa ckopoctu
peakiuy. DHeprus
axktuBanuu. Karanus un
katanmus3atopsl. /Cp/

VK-1-31

JI1.3J12.1
013233

6.7

CaMocToATeNIbHOE U3YUeHUE
y4yeOHOro marepuana B LMS
Canvas: Xumudeckoe
paBHOBecue. OOpaTHMBbIE U
HeoOpaTHMble XUMHUYECKHE
peakuuu. Koncranra
XHMHYECKOTO PaBHOBECHS 1
ee cBs3b ¢ oHeprueit [uboca.
CwMmeleHre XuMHYECKOTr 0
PaBHOBECHS IPH U3MEHEHUH
ycnosuid. [Tpunnun Jle-
[atense. /Cp/

VK-1-31

JI1.2J12.1
0103233

6.8

/dp/

VK-1-31 YVK-1-
V1IIK-4-V1

0109233

P5

6.9

/3auét/

VYK-1-31 VK-1-
V1T1IK-4-Y1

012233

KM2

Paznen 7. OcHOBBI
KOOPJAMHAIMOHHOI XUMHUH

7.1

CaMocTosITeNIbHOE U3YUCHHUE
yaebHOro Marepnaia B LMS
Canvas:XapaKkTepucTHKa
KOOPMHAIIMOHHBIX
COCIMHEHHH, UX TOJyYeHHE,
KIaccupuKarms.
Kommnexcoo6pasoBarens u
IuraH/sl. BHem s n
BHYTpPCHHSA
KOOPAWHAIIMOHHBIE CEPHI.
KoopnuHannoHHoe 4KcIo,
3aBHCHMOCTD
KOOPJMHAIMOHHOTO YHCIIA OT
3apsijia U paguyca
KOMILIIEKCOOOpa3oBaTes.
PaBHOBecus B pacTBOpax
KOOPJMHAIIMOHHBIX
coequHennid. Koncranra
HeycroiunBocTH. /Cp/

VK-1-31

010233




7.2

CamocTosTenbHOE H3ydeHHe
y4yeOHOro marepuana B LMS
Canvas:HomeHnknatypa
KOOPAWHAIIMOHHBIX
coenunennii. KBantoso-
MEXaHUUYECKHE METO/IbI
TPAKTOBKU XUMHUYECKON
CBSI3U B KOMIUIEKCHBIX
coeMHeHusIX. Meron
BaJICHTHBIX cBsizel. [lonarue
0 TEOPHH KPUCTALTHYECKOTO
nosis. CrIeKTpOXUMHYECKHA
psn nurangos. M3omerpust
KOOPIWHAIIMOHHBIX
COeMHEHM. 3HaueHne 1
MIPUMEHEHHE
KOOPIWHAIIMOHHBIX
COCIMHEHUH B HayKe U
texuuke /Cp/

VK-1-31

013233

7.3

CaMOCTOSTETbHOE H3Y4YCHHE
yaeOHOro Marepuana B LMS
Canvas:ITonyyenue
KOMILIEKCHBIX COEIUHEHUH.
CBOWCTBa KOMIUICKCHBIX
coequneHui. /Cp/

VK-1-31

01030233

7.4

CaMocTOATENIbHOE U3YUECHUE
yueOHOro Marepuana B LMS
Canvas:CocraBieHnue
(hopMyn KOOpAMHAITMOHHBIX
coenuHeHu. Pacyer
KOHCTaHTBI

HecToikocTH. /Cp/

VK-1-31 VK-1-
v1

013233

7.5

CaMoCTOSTeTbHOE H3YICHHE
yaebHOro Marepuaia B LMS
Canvas:Meron
KOMIIJIEKCOHOMETPHUIECKOTO
tutpoBanus /Cp/

VYK-1-31 VK-1-
Vi

010233

Paznea 8. Ctpoenue u
CBOIiCTBA HEMETAJLJIOB p-
3J1eMEHTOB.

8.1

CaMOoCTOSTETbHOC H3Y4YCHHE
yaebHOro Marepuana B LMS
Canvas:[loarpynmna remmus.
OO011as xapakTepucTHKa
anemeHToB. HaxoxeHnue B
HPUPOJIE, METOIBI TIOTyICHUS
COeIMHEHHs OJIaropoIHBIX
razoB. [IpakTudeckoe
IpUMEHEHHEe 0I1aropoTHBIX
ra3oB. /Cp/

VK-1-31

01030233




8.2

CamocTosTenbHOE H3ydeHHe
y4yeOHOro marepuana B LMS
Canvas:Boxopoz.
[Tonoxenue B
NIEPUOANUYECKOI cucTeme,
o0IIast XapaKkTepHCTHKa,
n3oronsl. JlabopaTopHbIe 1
MIPOMBIIIJICHHBIE METOIBI
nosxydeHus. Gu3nvecKue u
XUMHUYECKHE CBOMCTBA.
Tunpunel, ux
KiaccuuKanus, Cocoosl
TIOJTYYCHHUS U CBOMCTBA.
O0mas xapakTepucTHKa
BOJOPOJHBIX COEAMHEHUIN
HeMetaiwioB. [IpumeHeHue
Bojopona. /Cp/

VK-1-31

013233

8.3

T"amorenst. O6mas
XapaKTePUCTHKA, MTOIYICHHE,
(busnvecKkre U XUMHUYECKHE
cBoiictBa. CoequHEHNE
TAJIOTEHOB C BOJIOPOJIOM,
[I0JIy4€HHUEe, CBOICTBA.
ITinaBuKOBast KMCIIOTA,
XJIOPOBOZIOPOIHAS,
6pomMoBOOpOIHAT U
HOI0OBOIOPOIHAS KHCIIOTHL.
Tamorenmuel.  /Jlex/

YK-1-31

012233

8.4

CaMocCTOSTeTbHOE H3YIeHHE
yaebHOro Marepuana B LMS
Canvas:CpaBHeHHE COBHCTB
OKHCITUTETBHO-
BOCCTaHOBHUTEIIFHBIX
KHCIIOPOA0COCPIKALIIX
KHCIIOT ramorenos. /Cp/

YK-1-31

0132233

8.5

CaMocTosTeNIbHOE U3YUIeHUE
yaebHOro Marepuana B LMS
Canvas:B3aumoneiicTBue
raJIOTeHOB C PaCTBOPAMHU
IIEJI0YEH 1 BOJOM.
CoeauHEHHE rajIor¢HOB ¢
Kuciaoponom. Propun
KHCJIOPO/Ia, OKCHJIBI XJIOpa,
Opoma, noa.
Kucnoponconepxaniue
kucioThl. [IpruMeHeHne
rayioreHoB. /Cp/

VK-1-31

01030233

8.6

CaMocCTOSTeTbHOE H3YIeHHE
yaebHOro Marepuana B LMS
Canvas:Kucnopon. O6mas
XapaKTepUCTHKA, CTPOCHUE
MOJIEKYJI, TabOpaTOpHEIE U
MPOMBIILICHHBIC CIIOCOOBI
noJxydeHusi, GU3NIECKUe U
XHMHUYeCKHe cBoricTBa. O30H,
€ro MOIyYeHUE, CTPOCHHE
MOJIEKYJ1, CBOMCTBaA U
npumenenue. /Cp/

YK-1-31

012233




8.7

CamocTosTenbHOE H3ydeHHe
y4yeOHOro marepuana B LMS
Canvas:Bona. ®usnueckue
CBOICTBa, [UarpaMmma
COCTOSIHUS, XUMUYECKHE
CBOMCTBA.
Kpucrannorunparsl, ux
CTPOCHUE U MX CBOMICTBA.
CriocoOBI OYUCTKH BOJIBL.
[Tepokcun Boopona,
CTPOCHHUE, TIOJTyUCHUE,
cBoiicTBa, npumenenue. /Cp/

VK-1-31

013233

8.8

Cepa. OGmiast
XapaKTepUCTHKa,
HaXO0XJICHUE B IPHPOJIE,
CrocoObI OTy4eHUs,
(u3HUecKre U XUMHUYECKUE
cBoiictBa. CepoBoJ0pO/I,
CyIb(UABL, TTOTUCYTB(OUIBL.
CoenuHEHHUE CEpBI C
KHCIIOPO/IOM: OKCHIHI,
KHCIIOPOIOCO ICpIKaIIHe
KHCJIOTHI (CepHUCTas
KHUCJIOTa, CepHast KHCIIOTa,
JicepHast KUCIIOTa,
THOCEPHAs KHCIOTA,
HEPOKCOKUCIIOTHI CEPBI), UX
coxm. [IpumeHeHne cepsl U ee
coenuHeHUH. /JIex/

VK-1-31

0103233

8.9

CBoiicTBa cephl U ee
coenurHenuit /J1ab/

VK-4-V1 YK-4
-B1 IIK-4-B1

013233

P3

8.10

CaMocTosiTeIbHOE H3yYeHHE
yaeOHOro Marepuana B LMS
Canvas:Crioco0sr
HPOMBILUICHHOTO
HPOHU3BOACTBA CEPHON
KHUCJIOTBI. €€ NPHMEHEHHE B
HapoIHOM Xo3sicTBe. /Cp/

VK-1-31

0103233

8.11

CamocTosTenbHOE H3ydeHHe
y4yeOHOro Marepuana B LMS
Canvas:CerneH, TeJu1yp 1
nosoHui. O6mas
XapaKTepUCTUKA 3JIEMEHTOB,
HaXO0XIEHUE B IPUPOJE,
(usndeckne U XUMUYECKHE
cBoiicTBa. BogopoaHsie
COEIMHEHUSI CeJIeHa U
temrypa. CeneHupl 1
temnypunsl. OKCHUIBI ceneHa
U TeJmypa.
Kucnoponocoaepxkarue
KHCIIOTHI CEJIeHa U TeILTypa.
[Ipumenenue cenena u
temnypa. /Cp/

VK-1-31

0103233

8.12

CaMOoCTOSTETbHOE H3Y4YCHHE
yaebHOrO Marepnaia B LMS
Canvas:Azot. O0mias
XapaKTepHCTHKA JIICMCHTA,
HaXOXJICHUE B IIPHPOJIE,
CIIOCOOBI OTyYeHHUS a30Ta,
(uznyeckue U XUMHUYECKHUE
cBoiicTBa. CoeqMHEHUS a30Ta
C BOJIOPOIOM, CIIOCOOBI
nosy4yeHus1, pu3nueckue u
XUMHYeckue cBoiictBa. /Cp/

VK-1-31

010233




8.13

CamocTosTenbHOE H3ydeHHe
y4yeOHOro marepuana B LMS
Canvas:CoenrHeHHe a30Ta C
kucinopoaom. OKCHUIIBI a30Ta,
KHCIIOPOAOCOIePIKAIINE
KHCIIOTHI a30Ta, HX
noay4yeHue u cBoictsa. Comu
KHCIIOPOI0COAEPKAIINX
KUcIoT a3ota. [IpumeHeHue
a30Ta U ero

coequnenuii. /Cp/

VK-1-31

013233

8.14

CamocTosTensHOe H3ydeHHe
yuebHoro Matepuaia B LMS
Canvas:®ocgop. O6mas
XapaKTepPUCTHKA JIEMEHTa,
HAXO0XICHUE B MPUPOJIE.
AJoTpOITHBIE MOAN(DUKALIIH
dbocdopa. CriocoOst
nony4enus gpocgopa.
Ou3nYecKre 1 XUMHICCKUEC
cBoiicTBa pocdopa.
Bonoponusie coenunenus
tdhocdopa. Dochuast
MmetamioB. /Cp/

YK-1-31

013233

8.15

CaMOoCTOSTETbHOE H3YICHHE
yaebHOrO Marepnana B LMS
Canvas:Kucnoponnsie
coeaunenus hpocdopa.
Kucnoponocoaepxariie
KHCIOTHI ocdopa.
®ocdartsl. [IpumeHenue
dbocdopa u ero
coequnaeHmid. /Cp/

VK-1-31

0102393

8.16

Yrnepon. Obmas
XapaKTepHCTHKA DIICMCHTA,
HaXOXICHUE B IPUPOJIC.
AIIOTpOITHBIE MOAN(UKAIIIH
yraepoaa. Crioco0bt
noJxy4deHus1, GU3NIECKue u
XUMHUYECKHE CBOMCTBA.
Bonoponusie coenunenus,
KUCIIOPOHBIC COCAUHCHUSI,
KHCIIOPOIOCOIepIKaIINe
KHCJIOTBI M UX COJIH.
IIpumMeneHue yriepoaa u ero
coequneHui. /TIp/

VK-1-31 VK-1-
v1

013233

P9

8.17

CaMOCTOSTETbHOC H3Y4YCHHE
yaebHOro Marepuana B LMS
Canvas:Kpemnuii. O6mast
XapaKTepHCTHKA JIICMCHTA,
HaXOXICHUE B IPUPOJIC.
AnoTporHbie MOAN(MUKAIIH
kpemHHus. Crioco0s!
HoJy4YeHus1, GU3MIECKUe U
XUMHYECKHE CBOICTBA.
Bonoponusie coenuHenus,
KHCIJIOPOJHBIC COCAUHCHUS,
KHCIIOPOIOCOIepIKaIINe
KHCJIOTHI M X COJIHL.
[IpumeHneHue KpeMHuUs U €ro
coeauneHui. /Cp/

VK-1-31

0109233

Paznen 9. Ctpoenue u
CBOIiCTBA METAJLJIOB S-
3JIEMEHTOB.




9.1

CamocTosTenbHOE H3ydeHHe
y4yeOHOro marepuana B LMS
Canvas:IToarpymnna aurus.
OOmas xapakTepucTuka
351eMeHTOB. Haxoxxnenue B
HOPUPOJE, METOBI TIOJTyYEHUs]
COCTMHEHNS IETOYHBIX
MetasnoB. [Ipakruueckoe
MPUMEHEHHE IENTOYHBIX
MmertaoB. /Cp/

VK-1-31

013233

9.2

CaMocToATeNIbHOE U3YUEHUE
yueOHOro Marepuana B LMS
Canvas:Iloarpynmna
oeprutus. [Tonoxenne B
NEPUOJUUECKON CUCTEME,
o011ast XapaKTepUCTHKa,
METO/IbI MOIY4EHHS.
Ou3nvecKre U XUMHIESCKUE
cBoiicTBa. OKCH/IBI,
THIPOKCUIBI, UX
KIaccu(uKamms, CoCoObI
MOJy4YEHUS U CBOMUCTBA.
[Ipumenenue
HIEITOYHO3EMENBHBIX
metasios /Cp/

YK-1-31

012233

9.3

CsoiicTBa s-MeTasios. /J1ad/

VK-4-V1 YK-4
-B1 IIK-4-B1

013233

P4

Pa3gen 10. Ctpoenue u
CBOJMCTBA METAJLJIOB P-
3JIEMEHTOB

10.1

Amromuanit. O6mas
XapaKTePUCTHKA, TOTYYCHHE,
(u3nUecKre U XUMUYCCKHE
cBoiicTBa. OKCH/I, THAPOKCHI,
COJIM JIFOMUHHSI.
[Ipumenenue amoMuHus U
ero coemurenuit. /TIp/

VK-1-31 VK-1-
v1

013233

P10

10.2

CaMocTosTeNIbHOE U3YICHUE
yaebHOro Marepuana B LMS
Canvas:I"annuii, naani,
Tamui. O01mas
XapaKTEPUCTHUKA DIIEMEHTOB.
Haxoxnenue B npupoze,
Croco0bI TOTyYEHHS,
(usndeckre U XUMUYECKHUE
cBoricTBa. CoeTMHEHUS
TajuIust, MHIUS, TAJUIAS K UX
npumenenue. /Cp/

YK-1-31

0102393

10.3

CaMoCTOSTeTbHOE H3YICHHE
yaebHOro Marepuaia B LMS
Canvas:O10B0, CBUHEIL.
OO011as xapakTepuCcTHKa
3JIEMEHTOB, CIIOCOOBI
nojy4yeHusi, pusnyeckue u
XMMHUYECKHE CBOWCTBA.
OKCHIBI, THAPOKCHIBL.
ITpumenenue onosa,
ceuHIa. /Cp/

VK-1-31

010233

10.4

CaMocTosATeNIbHOE U3YUeHUE
y4yeOHoro marepuana 8 LMS
Canvas:HcTopus pa3Butus
Mertamtyprun. [lomyuenne
0JIOBA, ME[IH,

amromunaust. /Cp/

VK-1-31

013233




Pa3gen 11. Ctpoenue u
cBOIicTBa MeTaJLI0B d-
3J1€eMEeHTOB.

CaMocTOoATeNIbHOE U3YUEHUE
yueOHoOro Marepuana B LMS

Canvas:IToarpymma ckauaus.

OO61as xapakTepucTUKa
3JIEMEHTOB, HAXOXK/ICHHE B
HPHUPOJIE U MOTyYEHHE.
OKcuibl, THAPOKCHBL.
IIpumeneHue 351€MEHTOB
noArpynmns! ckanaus. /Cp/

YK-1-31

012233

11.2

CamocTosTenbHOE H3yIeHHEe
y4yeOHOro Marepuana B LMS
Canvas:IToarpymnna turasa.
OOmas xapakTepucTuka
3JIEMEHTOB, HAXOX/ECHHE B
HPHUPOJIE U MONTyYCHHE.
OKCHBI, THAPOKCHIBL.
[IpumeHneHue 31eMEHTOB
noarpymnmns! Tutana. /Cp/

VK-1-31

0103233

CaMocTosiTelIbHOE H3yUCHHEe
yaebHOrO Marepnaia B LMS

Canvas:[Toarpymnmna BaHagus.

OO011as xapakTepuCcTHKa
3JIEMEHTOB, HAXO0XICHHE B
MIPUPOJIE U TIOTyYCHHE.
OKcubl, THAPOKCHIBL.
[TpumeHeHUE JIEMEHTOB
noarpynms! BaHamus. /Cp/

VK-1-31

010233

11.4

Monrpymma xpoma. O6mas
XapaKTepUCTUKA DJIEMEHTOB,
HaXOXXJEHUE B IPUPOAE U
nosryaenue. OKCHpbI,
ruapokcuabl. [Ipumenenue
9JIEMEHTOB MOATPYIIIBI
xpoma. /Cp/

YK-1-31

0103233

11.5

CamMocCTosTeNTbHOE H3YIeHHE
yaebHOro Marepuana B LMS
Canvas:IToarpymnmna
Mapranna. Oomas
XapaKTEePUCTHKA HICMEHTOB,
HaXO0X/ICHUE B IPUPOJE U
nosyyenne. OKCHpl,
THIpoKcuabl. [IpuMenerne
3JIEMEHTOB HOATPYIIIHI
Mmapranua. /Cp/

YK-1-31

0102393

MeTanibl ceMencTBa xkKeje3a.

OO61as xapakTepucTUKa
3JIEMEHTOB, HAXOXK/ICHHE B
HPHUPOJIE U MOTyYEHHE.
YyryH u cranb. OKCHIbI,
THIPOKCHIBI, COSTMHEHUS

METAJIJIOB CEMEICTBA JKeJle3a.

IpuMeHeHEe METAIIOB M UX
coennHeHni. /Jlex/

VK-1-31

01030233




CamocTosTenbHOE H3ydeHHe
y4yeOHOro marepuana B LMS
Canvas:Mertasibl cemeiicTBa
xkenesa. O6mas
XapaKTePUCTHKA JIICMEHTOB,
HaXOXJICHUE B IPHPOJIC U
nonydeHue. YyryH U CcTalb.
OKcubl, THAPOKCHUIBL,
COC/IMHEHHS METAJLIOB
ceMercTBa Kenesa.
ITpuMeHeHNE METAIIIOB U UX
coequnenui. /Cp/

VK-1-31

013233

CaMOCTOSTENTbHOC H3Y4YCHHE
yaeOHOro Marepuana B LMS
Canvas:Meranisl cemeiicTBa
miatuHel. O0mas
XapaKTepUCTHKA JJICMEHTOB,
HAXOX/ICHUE B IPUPOJIE U
nony4yenue. OKCUIBL,
THIPOKCUIBI, COSTHHCHHUS
METAaJJIOB CeMEHCTBa
miatussl. [Ipumenenue
METaJUIOB U UX

coeaunenui. /Cp/

VK-1-31

0103233

CaMOoCTOSTETbHOE H3YICHHE
yaebHOrO Marepnana B LMS
Canvas:[loarpynmna mMenu.
OO011as xapakTepucTHKa
3IIEMEHTOB, HAXOXK/ICHHE B
IpUPOJE U MOTyICHHUE.
OKcubl, THAPOKCHUIIBL.
[TpumeHeHNE IEMEHTOB
noarpynms! meau. /Cp/

VK-1-31

0102393

11.10

CaMocToATeNIbHOE U3YUECHUE
yuebHoro Matepuaia B LMS
Canvas:Ilogrpymnmna nuHka.
OOmas xapakTepucTHKa
3JIEMEHTOB, HAXOXK/ICHHE B
HOpUPOJE U MOTyUEHHUE.
OKCHIBI, THAPOKCHIBL.
IIpumMeHneHue 311€MEHTOB
noArpymnmnsl uHka. /Cp/

VK-1-31

013233

11.11

CaMocTosATeNbHOE U3YUeHUE
y4yeOHOro marepuana B LMS
Canvas:Pa3urue 10MEHHOIO
MIPOU3BOJICTBA B
Hogotpouuke. JloMeHHBII
IIpolecC MPOU3BOACTBA
gyryHa. /Cp/

VK-1-31

0103233

Pa3gen 12. 5. Ctpoenue u
cBOlicTBa MeTaLIoB f-
3JIEMEHTOB.

12.1

CaMocTosTeNIbHOE U3YICHUE
yaebHOro Marepuana B LMS
Canvas:Jlanranouasr. O0mast
XapaKTEePUCTHKA DIIEMEHTOB,
HaXOXJICHUE B IPUPOLE U
nony4yenue. OKCUBL,
ruapokcusl. [Ipumenerne
JIAHTaHUJIOB. AKTHHOUJIBI.
OOmas xapakTepucTuka
3IIEMEHTOB, HAXOXK/ICHHC B
MIPUPOJIC U TOJTyYCHHE.
OKCHJIBI, THIPOKCHTBL.
[Ipumenenue

akTuHOUI0B. /Cp/

YK-1-31

0132233




12.2 /0Op/ VK-1-31 VK-1- P6
V1 IIK-4-Y1 D132 233

12.3 /Dx3amen/ VK-1-31 VK-1- KM1
V1I1IK-4-V1 2103233




