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1. IEJIX OCBOEHU A

1.1{- @OpMHpOBaHPlC XMMHYECKOT0 MBIIIJICHHS U 1IEIOCTHOH CHCTEMBI HpeHCTaBHCHPIﬁ 0 XUMHH H TIpoIeccax, TIO3BOJISFOILICH
peuaTe pa3JIMIHBIC TIPUKIIAHBIC 3a1a91

1.2|- q)yHI[aMCHTELHBHaﬂ XUMHUYCCKasd MOATOTOBKa

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI

Tuxn (pazaen) OIT: B1.0

2.1| TpeGoBaHusI K MpeABAPUTEIbLHOI MOATOTOBKE 00yYA0IIErocs:

2.11 JIHCLU/II'IJ'I]/IHa 633preTCﬂ Ha 3HAaHMAX, MTOJTYYCHHBIX CTYJCHTOM IIPH U3Yy4YC€HUH XHMHH B Kypce Cpe}lHCﬁ IIIKOJIBI. }1]’[9[
OCBOCHMA JTUCUUIUIMHBI CTYICHT JOJIKCH BJIAJICTH XUMHYECKOU TepMHHOJ’IOFMeﬁ; IIOHUMMATh CMBICJI XUMHYCCKHUX Ci)OpMyII
1 CUMBOJIOB, HHICKCOB H KOB(bd)I/IL[HCHTOB B YPAaBHCHHUAX XUMHYCCKUX peaKL[Plﬁ; HUMETh NPEACTAaBIICHUSA 00 OCHOBHBIX
Kjlaccax HEOPraHM4eCKUuX COCﬂHHeHHﬁ; TIOHUMATh PA3IIUYUEC MEKITY XUMUYECKUMU U dJI/I3l/l‘IeCKI/IMl/l SABJICHUSIMU, UMETH
TIPEJICTaBJICHUE 06 ATOMHO-MOJICKYJIIDHOM Y4Y€HHH; HMETb HaBBIKH PELICHUSA npoc‘reﬂmnx pacyCTHBIX 3a1a4.

2.2| Ancuunimubl (MOAYJIM) M IPAKTHKH, VISl KOTOPBIX OCBOEHHE JAHHON JMCUMIIMHBI (MOIYJIsI) HEOOX0AMMO KAK
npeecTByoniee:

2.2.1| dusnyeckas XUMHs

2.2.2|Hay4Ho-HccneoBaTenbekas pabora

2.2.3|Dusnyeckne 0CHOBBI IPOIECCOB ITACTHYECKOIT e opMauml

2.2.4|Kpucramnodusnka

2.2.5| Tepmuueckasi 00paboTKa METAJUIONPOAYKIUH

2.2.6|IToaroroBka K npoueaype 3aiuThl 1 nporeaypa 3amursl BKP

3. PE3YJIbTATBI OB YYEHUS IO JUCHUIIVIMHE, COOTHECEHHBIE C ®OPMHUPYEMbBIMHA
KOMIETEHUUAMUA

YK-1: CnocoeH ocyecTB/IATh HOMCK, KPUTHYECKHIT AaHAJIN3 H CHHTe3 HH(OPMALNH, YMeHHe AHAJH3HPOBATH MPOLECCHl U
CHCTEMBI ¢ HCNOJIb30BAHHEM COOTBETCTBYIOIINX AHAJHTHYECKHX, BBIYHCINTEILHbIX H IKCIIEPHMEHTAIbHBIX METO/I0B,
HNPHMEHATH CHCTEMHBIi MOAXO0J VISl PeIIeHHs MMOCTABJICHHBIX 3a1a4

YK-1.3: BoiGupaer onTHMA/IbHbI BADHAHT PelleHHsl 3/1a4H1 ¢ HCI0/Ib30BaHHEM COOTBETCTBYIOIMX METO10B

3HaTh:

VK-1.3-38 0CHOBHBIEC CTEXHOMETPUYECKHUE 3aKOHBI;

VK-1.3-37 ocHOBHBIEC 3aKOHBI TCPMOXHMHH H XHMHYECKOIl KHHETUKH;

VK-1.3-39 cBoiicTBa pacTBOPOB HEANEKTPOIUTOB U DIICKTPOIUTOB

VK-1.3-311 coBpeMeHHBIE TPEICTABICHNS O CTPOCHHH aTOMa

VK-1.3-310 0CHOBHBIE HOTOXEHHUS TEOPHH XUMHYESCKOM CBSI3H;

VK-1.3-36 CyIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIHI;

VK-1.3-32 noHsTHE 3JIEKTPOAHOrO MOTEHINAIA OKUCITHTENBHO-BOCCTAHOBUTENBHBIX cicTeM U DJIC peakimu;

VK-1.3-31 ocHOBHBIE TTOIOXEHHS KOOPANHALMOHHOI TEOPHH;

VK-1.3-33 0c06eHHOCTH CBOMCTB KOMIUICKCHBIX COCIMHCHHI U UX HOMEHKIIATYPY;

VK-1.3-35 ocHOBHBIE CBOIICTBA HJIEMEHTOB M HX COCIIMHCHHUIA;

VK-1.3-34 o01upe 3aKOHOMEPHOCTH TIPOTEKAHHMsI XUMUYECKUX PEaKIHil C y4aCTHEM COCJMHEHMUIi DIIEMEHTOB;

YMmeTs:

VK-1.3-Y5 paboTaTh ¢ XUMHYECKHIMH BEIIECTBAMH U 000pYJOBaHHEM;

VYK-1.3-Y6 cocTaBnsTh ypaBHEHUs] HOHHO-MOJICKYJISIPHBIX PEaKInit

VK-1.3-Y7 cocTaBisTh ypaBHEHUs OKUCIUTEILHO-BOCCTAHOBHUTEbHBIX peakimii (OBP) n HporHo3upoBaTh NOBEIEHHE
HeOpraHuueckux coenunenunii B OBP

VK-1.3-Y4 ouenuBath cBoiicTBa p- 1 d-2JIEMEHTOB HA OCHOBE COBPEMEHHBIX MPEICTABIIECHU O CTPOCHUH aTOMOB;

VK-1.3-Y1 onpenessits HanpaBiIeHHE IPOTEKAHUS OKUCIIHTEIBHO-BOCCTAHOBUTEIBHBIX PeaKuuii Ha ocHOBaHMH pacdera D/IC u
00OCHOBBIBATb BHIOOp PEArcHTOB JUIsl POBEACHHS XMMUKO-TEXHOIOIMYECKHX MPOLECCOB;




VK-1.3-Y2 ananu3upoBaTh KHCIOTHO-OCHOBHbIC CBOIMCTBA COCIMHEHHIT DIEMEHTOB B 3aBUCHMOCTH OT UX TIOJIOKEHHUS B
INeproanueckoii cucreme;

VK-1.3-Y3 nporHo3upoBath H3MEHEHHE OKHCIUTEIbHO-BOCCTAHOBUTEIIHBIX CBOWCTB COEIMHEHHIT B 3aBUCHMOCTH OT CTETICHH
OKHCIICHUS JIEMEHTOB;

Baaners:

VK-1.3-B4 BJIAICTh HABBIKAMH BBITTOTHCHHS OCHOBHBIX CTEXHOMETPUICCKUX pvaeTDB;

VK-1.3-B5 BnazneTs HaBBIKAMM COCTAaBIIEHHS dIEKTPOHHBIX (GopMymn dnemenToB [lepromudeckoit cHCTEMEI

VK-1.3-B3 BnajieTs HaBbIKAMH IIPUTOTOBJICHHS M pacyeTa KOHIIEHTPAIMH TEXHONOTHIECKUX PaCTBOPOB;

VYK-1.3-B1 BiageTs HaBBIKAMH JIOTHYECKOTO TBOPYECKOTO U CHCTEMHOTO MBILIICHUS MPH H3yYCHHH CBOWCTB 3JIEMEHTOB M HX
COEMHEHHUH,

VK-1.3-B2 Biiazers HaBbIKAMHU OLCHKH ONTUMAJIbHBIX [IAPAMETPOB TPOBEACHUS XUMHYCCKHX PEAKLHMHI C y4acTHEM DJIEMEHTOB H HX
COCIMHEHHUH,

4. CTPYKTYPA U COAEPKAHUE

Kon HanmenoBanue pa3zieno u tem /Buj 3ansitus/ | Cemectp / | Yacos | Komneren- | Jlureparypa | Ilpumeuanue
3aHATHA Kypc MU M JJL
pecypcbl
Pa3znes 1. OcHOBHbIE NOHSATHS H 3aKOHBI XHMHHU
1.1 X¥UMUs KaK pa3/en eCTeCTBO3HAHHS. SHAUCHHE 1 0,4 VK-1.3 J11.1J12.1713.1
XUMUHM KaK HayYHOH OCHOBBI MAaTEPHAJIOBEICHUS 1 5195253

MeTtautyprun. OCHOBHBIE TIOHSTHS XUMHUH - MOJIb,
aTOMHas U MOJICKYJIIpHAs MaccChl, CHOCO6I>I Hux
onpesienierusi. OCHOBHbIC 3aKOHBI XUMHH. 3aKOH
COXpaHCHUs MATEPUH. 3aKOH TIOCTOSIHCTBA COCTaBa.
3akoH skBuBanenTos /Jlex/

1.2 Kuacepl Heoprannyeckux coepunenuit /TIp/ 1 0,4 VK-1.3 |JI1.1J12.1713.1
5195253

13 OCHOBHBIE CTEXMOMETPUUYECKUE 3aKOHBI. Pacuer mo 1 0,4 VK-1.3 [J11.1J12.1713.1
ypasHenuto peakuuu /TIp/ 9152953

14 ITpopaGoTKa JICKIHOHHOr0 MaTepHaia. 1 22 VK-1.3 |JI1.1J12.1J13.1
CaMOCTOSITENTbHOE N3yICHNE JTUTEPATYPBI. 215253

Bemonsenue nomainux 3axanuid. [loaroroska k
TIPaAKTUYICCKUM 3aHATHAM, K BBIITOJITHEHUIO U
3amuTe JadopatopHoii paborsl. [ToaroroBka k
KOHTpOIbHOM pabore /Cp/

Paznen 2. 3aK0HOMEPHOCTH NPOTEKAHUS
peakuuii: TEPMOXHMHUS, CKOPOCTH XHMHYECKHX
peaknuii 1 paBHOBecHe

2.1 DHepreTHKa XMMHYECKHX TIporieccoB. TermoBoit 1 0,4 VK-1.3 J11.1J12.1713.1
sddext peakimu. TepMOXUMHYECKHE ypaBHEHHUS. 212233
CranapTHast SHTAIBINST 00Pa30BAHMUS POCTHIX
CJIOKHBIX XMMHYECKHX coenHeHui. 3akoH ['ecca.
OCHOBBI TEPMOXMMHYECKHX pacueTos /JIex/

2.2 Tepmoxumuueckue pacuersi /TIp/ 1 0,4 VK-1.3  |J11.1J12.1713.1
013253

2.3 CKOpOCTh XMMHYECKHX peakiuii. PaKkTopsl, 1 0,4 VK-1.3 |JI1.1J12.1713.1
BJIMSIIOLIME HA CKOPOCTh pPeakiuii. 3akoH 212253

JeficTByromux Macc. OOpaTUMBbIe XUMUYECKHE
npoueccel. XuMuueckoe paBHosecue. CMelieHue
XuUMHuueckoro pasHosecust. [Ipuniun Jle-1llatense
1 €10 3HAYCHHUEC JIA ONITUMHU3alun
TEXHOJIOTHYECKUX TIporeccos /Jlex/

2.4 Kunernueckue pacuerbl. CMelIeHHE XUMHYECKOTO 1 0,4 VK-1.3 J11.1J12.1713.1
pasHosecust /TIp/ 9152953




25

IIpopa6oTKa JIEKIHOHHOrO MaTepHaa.
[ToaroroBka K BBIMOIHEHHIO JTAOOPATOPHBIX paboT.
IoaroroBka k 3amure 1a60paTOPHBIX PAOOT.
BeimonHenue jomanirero 3aganus Ne2,
IoaroroBka k mpakTHyecKum 3ausaTusM. V3yuenue
nmteparypst /Cp/

22

VK-1.3

JI1.1J12.1713.1
019233

Pa3nen 3. lucnepcHbie cucteMbl. PacTBopbI.
DJIeKTPOUTHYECKAS JHCCONMAIINS

3.1

Jucnepcuslie cucreMsl. Kitaccuduxkauus. O6uiue
cBoiicTBa pactBOpoB. CriocoObI BEIpaKEHHUS
KOHLIEHTpauuu. PacTBopuMocTs. 3aBUCHMOCTD
PacTBOPUMOCTH OT IPUPOIBI PACTBOPUTEIIA U
PacTBOPEHHOIO BEIIECTBA, TEMIIEPATYPhI U
JIaBJIeHHs. 3aKOH pacnpesieieHus. DKCTPAKIHUsL.
PacTBopbl HEdNneKTpoMTOB. 3aKkoH Payss.
Kpuockonust u 56ynuockomnus /Jlex/

0,4

YK-1.3

JI1.1J12.1713.1
0192533

3.2

Omnpenenenne KOHIEHTpanyii pactBopos. Obmime
cBoiicTBa pacTBOpoB. 3akoH Payns. Onpenenenue
TEMIIEPATYPBI KUIICHUA U KPUCTAIIU3AlIuHA
pacTBOpoB HedstekTponutos /TIp/

0,5

VK-1.3

JI1.1J12.1713.1
515253

3.3

PactBops! 2nexrponutos. Teopust
UEKTPOIUTHYECKOH iucconmanuu. CreneHb
JIUCCOLMALINH, €€ 3aBUCHMOCTb OT TEMIIEPaTyphl 1
KOHLIEHTpALMH, CrI0co0b! onpeaenenus. CUIbHbIE 1
cnaGble dekTpoiuThl. KoHcranta
EKTPOIUTUYECKOM IUCCOLMALINN U 3aKOH
pas6aBnennst OcTBasba IS ClIa0bIX
91eKTpouToB /Jlex/

0,5

VK-1.3

JI1.1J12.1J13.1
515253

3.4

HonHoe npoussezneHue BoJbl. Bogopo el
nokasaresb. ['uaponus coneid. Koncranra u
CTeneHb ruapoiu3a. BiusHue temnepaTypsl u
KOHIECHTpAallUX Ha CTEIICHb 'HApPOJIn3a. CMCU.[eHHC
paBHOBecHst ruponusa. CTyneH4aThlii THAPOIN3,
TIOJIHBINA THAPOJIN3, COBMECTHBIH THAPOIIU3 CONeH
pasHoit mpuposs! /Jlex/

0,4

VK-1.3

JI1.1J12.1713.1
0192533

35

CBOHCTBO pacTBOPOB HIEKTPONUTOB. pH
pactBopos. ['maponns coreit /TIp/

0,4

YK-1.3

J1.1J12.1713.1
0192533

3.6

IIpopaboTka JIeKIMOHHOrO MaTepHaa.
IMoarorosKa K BEITIOTHEHHIO Ta6OPaTOPHOM
pabotsl. TToaroToka K 3ammre 1a00paTOPHOH
pabotbl. BeimonHenune nomanisero 3aganust Ne3.
IMoaroroBka K NPaKTUYECKUM 3aHITHAM.
[ToaroroBka K KOHTPONBHOM pabore. V3yuenne
nuteparypsi /Cp/

24

VK-1.3

JIL1J12.1713.1
013253

Paznen 4. CTpoenne aToMa M nepHoaHYecKast
cucteMa. XUMHYECKasi CBSI3b H CTPOEHHE
MOJIEKYJT

41

KopryckymsipHO-BOITHOBBIE CBOMCTBA
MaTepHaIbHbBIX YacTUIl. KBaHTOBO-MeXaHIIecKast
npupoaa atoma. KBaHTOBBIC XapaKTePUCTHKH
JJIEKTPOHOB. ATOMHBIE OpOUTAIH. DIIEKTPOHHBIE
YPOBHH M MOAYPOBHH. MHOT03JIEKTPOHHBIC aTOMBI.
[punnun muaumyma suHepruu. [puxnun [Taymu.
Ipasuino Xynna /Jlex/

0,5

VK-1.3

JI1.1J12.1713.1
515253

4.2

DNEeKTPOHHOE CTPOSHHE aTOMOB JIEMEHTOB B
3aBHCUMOCTH C HX IOJIOKEHUEM B IIEPHOLHYECKOI
cucreme: s-, p-, d-, f-amementsr. Crpykrypa
MEPHOMYECKOH CUCTEMBI YJIEMEHTOB: IIEPUOJIBI,
Tpynmnsl, noarpynmnsl. [lepuoanueckuii 3axon JI.1.
Memnzeneesa /JTex/

0,5

VK-1.3

JI1L.1J12.1713.1
515253




4.3

OCHOBHBIC ATOMHBIE XapPaKTEPUCTUKH IICMECHTOB!
ATOMHBIH pajinyc, SHEPTUsI HOHU3AINH, CPOJICTBO
aTOMa K DJIEKTPOHY, OTHOCHTEIIbHAS
3NIEKTPOOTPHULIATENILHOCTh. OCOOCHHOCTH
W3MEHEHHS AaTOMHBIX XapaKTEPUCTHK JIEMEHTOB B
NepUoMIEcKoii cucreme. BimsHue
JNIEKTPOOTPULIATENILHOCTH 3JIEMEHTOB Ha
KHCIIOTHO-OCHOBHBIC CBOMCTBA OKCHIIOB M
ruapokcuaos /Jlex/

0,5

VK-1.3

JI1.1J12.1713.1
019233

4.4

CrtpoeHue aTomMa i Xumudeckast cBsi3b /T1p/

0,5

YK-1.3

JI1.1J12.1713.1
013253

4.5

OCHOBHBIE THITBI XHMHYECKO CBSI3H: KOBaJICHTHasd,
HOHHAs, MeTaJUTYecKas. MexaHu3m o0pa3oBaHuUst
KOBaJICHTHOM CBs131. OCHOBHBIE XapaKTEPUCTUKH
KOBAJICHTHOW XUMH4eCcKO#t cBsi3u. CTpyKTypa
MOJIEKYIT KaK CIIEACTBUE NPUPOIbI HIEKTPOHHOTO
cTpoeHus aToMOB. ['MOpHaM3aIMs AaTOMHBIX
opOuTaei npu 06pa3oBaHUK XUMHYCCKOI CBS3H.
Kparnbie casi3u /TIp/

0,5

VK-1.3

J11.1J12.1713.1
515253

4.6

VcnoBust 00pa3oBaHKs HOHHON XUMHYECKO# CBSI3H.
CTC]’[CHB HMOHHOCTH CBSA3H. SHepmﬂ HOHHOM
KPHCTAJUTNYECKOH pemeTkd. OTinure HOHHOH
XMUMHUYECKOH CBSI3H OT KOBAJIEHTHOM:
HEHAIPaBJICHHOCTh, HEHACHII[AEMOCTh HOHHOI
cBs13u. [Ipupona MexXMOoeKyIsipHoOe
B3anmozeiicTeue. Bomopoanas casi3s /IIp/

0,5

YK-1.3

JI1.1J12.1713.1
0192533

47

ITpopaGoTKa JICKIHOHHOT0 MaTepHaIa.
CaMoCTOATeNbHOE H3ydEHHE JTUTEPATYpHI.
BemonHenue nomamHux 3aganuit. [logroroska k
npaktraeckomy 3austuo /Cp/

28

VK-1.3

JI1.1J12.1713.1
219233

Pa3znen 5. OKHCINTENbHO-BOCCTAHOBHTEILHBIE
peakuun. CoeiHenus S- u P-djieMenToB B OBP

51

CTCHCHB OKHCJICHHUSA DJIEMCHTOB. le/lpﬂﬂa
OKHCIIUTENBHO-BOCCTAHOBUTENBHBIX [IPOLIECCOB.
npOCTBIC M CIIOKHBIC BEIIIECTBA B KAYCCTBEC
oKHCIHUTENel U BoccTaHoBHTeN e, OCHOBHBIE THITI
OKHCJIMTCJIbHO-BOCCTAHOBHUTECIIbHBIX pCaKuHﬁ.
®dakTopsl, BIUAIOLINE HA XapaKTep IPOTECKAHHUS
OKHCJIIUTEJIBHO-BOCCTAHOBHUTEIIBHBIX peaK[{Hﬁ:
KOHLICHTpALIMSI PEAreHTOB, TeMIIEPaTypa,
KHCIIOTHOCTH cpefpl (pH). OkucnurensHo-
BOCCTAHOBHTEIbHBIN dKBUBaIEHT /JIek/

0,5

VK-1.3

JI11.1J12.1)13.1
5152533

52

Oo6mas xapakteprcTnka >1eMeHToB VIIA rpymnmsr -
rajioreHoB. Haxox/JeHue B Ipupose, moayyeHue u
TIPUMEHCHHE TaJIOTC€HOB. CTCHeHI/I OKHUCJICHHSA.
XuMHuecKue CBOHCTBA IalOreHOB.
T'aJIoreHOBOOPOIBI, UX MOJTYUCHUE H CBOHCTBA.
KHCHOPOHCOHCP)KHLHHC KHCJIOTBI U COJIU TaJIOTCHOB
u ux coiicrsa /Jlek/

0,4

VK-1.3

JI1.1J12.1713.1
515253

53

OO6mas xapakreprcTuka s1eMenToB VIA rpymmer -
XaJbKOreHoB. HaxoxieHue B mpupoze.
Cynbuanbie pyasl MeTaiuioB. CBoiicTBa cepbl.
XUMHYECKHEe CBOHCTBA CEPOBOAOPOIA U
cynbGuaoB. OKCHIBI CEPBI, KHCIOPOACOACPIKALIIHE
KHCIOTHI cepbl. CepHasi kuciota u ee coiu /Jlex/

0,4

VK-1.3

JI1.1J12.1713.1
515253




5.4 O6mias XxapakTepHCTHKA IeMEHTOB VA TpyIIIbl. 0,4 VK-1.3 |JI1.1J12.1713.1
A3sot. CreneHn OKUCIeHHs. XUMUUYECKUE CBOHCTBA 019253
azota. AMMHUaK, roiy4eHue u coiicrsa. Comnu
aMMOHMs1. KHCIopoHbie coeniHEeHNs a30Ta.

AsorHas kucnora u ee conu. Docgop.
Haxoxnenne B npupose. OCHOBHbIC
Momudukaimu. Okcuanl 1 kucaotsl. CypbMa 1
BHCMYT. Haxox/ieHue B npupoze, noaydeHne 1
npumenenne. Oxenppl v ruapokcust. Commn
cypbMbI 1 BucMyta /Jlex/

5.5 O6uias xapakTepucTrka 31eMeHToB |V A rpymbl. 0,4 VK-1.3 |JI1.1J12.1J13.1
VYraepoa. OcHoBHbIe MoubuKamu. OKCHIBI 219253
yraepoaa. YronbHas kucnora. Kpemuanit u
repmanuil. Haxoxaenue B npupone. I[onydenue u
npumMeHeHre. CBONCTBA COCAMHEHHUI KPEMHUS U
repmanmust. OnoBo u ceuHell. Haxoxnenue B
MPUPOJIE, MOMyUeHNe 1 mpuMeHenue. CBoiicTBa
onoBa u cBuHua. Okcuabl U ruapokcuasl. Conu
onoBa 1 cBuHIIA /JIek/

5.6 O6mias xapakTepucTHka 31eMeHToB |11A rpymmsr. 0,4 VK-1.3 |JI1.1J12.1713.1
Haxoxnenne B npupoze. [lomyuenne, npumeHenne 019253
u cBoiictBa snemenToB IIA rpynnsr. Kucnorso-

OCHOBHBIE CBOWCTBA OKCHJIOB M THAPOKCUI0B. bop,
HUTpUJ U KapOuz Oopa. Amomunuii. CBoiicTBa 1
MPHMEHEHHE B POMbIILTeHHOCTH /JIex/

5.7 Vi3ydeHne OKMCIUTENbHO BOCCTAHOBHTEIIBHBIX 0,4 VK-1.3 |JI1.1J12.1713.1
peaxuuii /TTp/ 213233

5.8 Wsyuenue cBoiicts xanbkorenos /Ip/ 0,4 VK-1.3 |JI1.1J12.1)13.1

515253

59 OKHUCIUTEIbHO BOCCTAHOBHTEIIBHBIE PEAKLIHH. 0,4 VK-1.3 JI1.1712.1J13.1
MeTo/IBl COCTaBIICHUS OKUCIUTEIBHO 01952533
BOCCTAHOBHTENIbHBIX PeaKLMi. XUMHUUeCKHue
CBOMCTBA 3IEMEHTOB IMIABHBIX MOATpyr /JIek/

5.10 [TpopaGoTKa JICKIHOHHOr0 MaTepHaia. 34 VK-1.3 |JI1.1J12.1J13.1
CaMOCTOSITENTbHOE N3yICHUE JTUTEPATYPBI. 213253
[oxroroBka K BEINOIHEHHUIO 1a00PATOPHBIX PadoT.

IToAroToBKa K 3aIure JabopaTOPHBIX PabOT.
Brimonnenue nomamniaero 3aganus. [loarotoska
npaktraeckuM 3ansitusiv /Cp/

Pazzen 6. HanpasiieHne OKHCJINTEIbHO-
BOCCTAHOBHTEJIBHBIX NponeccoB. KommniexcHble
coeTMHEeHNUsT

6.1 HanpaBiieHue OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX 0,3 VK-1.3 JI1.1712.1J13.1
nporieccos /JIek/ 3195233

6.2 Onpe/ieNieHHe HaPaBICHNS] OKHCIUTEIbHO- 0,4 VK-1.3 |JI1.1J12.1713.1
BOCCTAHOBHTENBHBIX peaKimii. OKUCIUTETbHO- 219253
BOCCTaHOBUTEIbHBIN TToTeHIma /TIp/

6.3 KommnekcHsie coeaunenus /Jlex/ 0,3 VK-1.3 |J11.1J12.1713.1

515253

6.4 W3yueHne KOMIUIEKCHBIX coeaunennii /TIp/ 0,4 VK-1.3 |JI1.1J12.1J13.1

2195253

6.5 ITpopaboTka IEKIIHOHHOTO MaTepHama. 30 VK-1.3 [JI1.1J12.1713.1

CaMOCTOsITENbHOE U3YYEeHHE 219233

nmrtepatypbl.IToAr0TOBKA K BBIIONHEHHIO
nabopaTopHsix pabot. [ToaroToBka k 3amure
11a00paTOPHBIX PabOT. BHIONHEHHE AOMAIIHET O
saanus /Cp/

Pazznen 7. Xumusn d- u f- 3n1emenron




7.1 Xumus snementos |IB rpymmsr; 1B rpymmsr; VIIB 2 0,5 VK-1.3 |JI1.1J12.1713.1

rpynmsl; VIIB rpynmsr; VIB rpynmst; VB rpynmsr, 019253

IVB rpymnsr; [11B rpyrmmst u sanTaHOM10B; 0030p

cpoiicts f-anemenros (akrnrommOB) /JIek/
7.2 Vi3ydeHne CBOICTB METAJIOB MOATPYIITBI [IMHKA 2 0,5 VK-1.3 |JI1.1J12.1J13.1

/Mp/ 5195253
7.3 M3ydenne CBOHCTB METAIUIOB IO PYIITBI XKeTe3a 2 0,5 VK-1.3 JI1.1J12.1J13.1

/Mp/ 515253
7.4 HW3y4enne CBOMCTB METAJIOB MOATPYIIIbI 2 0,5 VK-1.3 |J11.1J12.1J13.1

maprasia /TIp/ 515253
7.5 V3y4eHune CBOICTB METAJUIOB MOATPYIIIHI XpOMa 2 0,5 VK-1.3 |JI1.1J12.1J13.1

/Mp/ 2195233
7.6 W3y4eHne CBONCTB METAIUIOB IOATPYIITEl BaHA IS 2 0,4 VK-1.3 JI11.1J12.1J13.1

u tutana /Tp/ 219253
7.7 [TpopaGoTKa JICKIHOHHOrO MaTepHaa. 2 32 VK-1.3 |JI1.1J12.1J13.1

CaMOCTOSITeNTbHOE H3yIEHUE JTUTEPATYpPBhI. 2135253

IoxroroBka K BEINOIHEHHUIO 1a00PATOPHBIX PadoT.

IToAroToBKa K 3aluTe JabopaTOPHBIX PabOT.

Boinonsenune pomaisero 3aganus /Cp/

5. ®OHJI OUEHOYHBIX MATEPUAJIOB (IIpuiio:kenue)
6. YYEBHO-METOJUYECKOE U UHOOPMAIIMOHHOE OBECIIEYEHUE
6.1. Pekomenayemasi JiuTepaTypa
6.1.1. OcHOBHas1 IMTEpaTypa
ABTOpBI, COCTaBUTEIH 3arnasue Bubnmoreka N3natensCcTBo, rox
JI1.1 |Ta6puensu O.C. Xumus 1715 npodeccuit 1 DJIEKTPOHHBIN KaTauor Mocksa ULT "Akanemus'”, 2013

CreHaIbHOCTEH TeXHUYECKOro
npodus: yueOHHuK

6.1.2. JlonoiHHTE/ILHASI JINTEPATypa

ABTOpLI, COCTaBHUTEIIA

3aryaBue

Bubnuorexa

W3 natenbeTBO, TO

JI2.1 |Tnunka H.JL O6uras xumus : yaeOGHoe DIeKTPOHHBIIT KaTajior Mocksa KPOHYC, 2010
I'nunka H.I'. nocobue
6.1.3. MeToau4eckue pa3padoTku
ABTODBI, COCTaBUTENH 3arnmasue bubnuorexa W3naTenscTBo, TO
JI3.1 |Xaxanuna T.W., AHaIUTHYIECKAST XUMHUS . DIEKTPOHHbIH KaTaior Mocksa FOpaiit; Beiciee

Huxutuna H.T.

y4deGHoe mocodue

obpasosanue, 2010

6.2. Ilepeyenn pecypcoB HHGOPMANHOHHO-TEIEKOMMYHUKALMOHHOIi ceTn «MHTepHeT»

D1 |Hayunas snexrponnas oubnumorexa https://elibrary.ru  [https:/elibrary.ru
D2 |Dnexrponnas 6ubanoreka MUCuC http://lib.misis.ru | http://lib.misis.ru
53 OBC Vuupepeuterckas 6ubmioTexa oain omaiin http://biblioclub.ru
http://biblioclub.ru
6.3 Iepeuens NPOrpaMMHOro ofecreyeHust
1.1 [Microsoft Office
1.2 [Microsoft Teams

I1.3

Canvas



https://elibrary.ru/
https://elibrary.ru/
http://lib.misis.ru/
http://lib.misis.ru/
http://biblioclub.ru/
http://biblioclub.ru/

6.4. IlepeyeHb MH(OPMAIMOHHBIX CIIPABOYHBIX CHCTeM U MPO(ecCHOHATBHBIX §a3 TaHHBIX

W.1 |Hayunas snexrponnas 6ubimmorexa https:/elibrary.ru
N.2 |Dnexrponnas 6uGnuorexa MUCuC http://lib.misis.ru
N.3 |39BC VHusepcurerckas 6udmmorexa ornaiin http://biblioclub.ru
W.4  |Poccuiickas miardopma oTKpsIToro oopasosauus http://openedu.ru
7. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. Haznauenue Ocnamenne
25 Xumust KoMmbioTep, mpoeKTop, 9KpaH, KOMIUIEKT TeMATHYECKHX NPE3CHTAlMi, ZOCTYyIl K
HHTEpHETY
33 Xumus MI/IHH—3KCﬂpeCC-ﬂaﬁOpaTOp"ﬂ JIIst yqeﬁHB]X OKOJIOTHYECKHUX HCCHCI[OB&HI/H‘/‘I
"[Tuenka-Y", MuorodyskuroHansHsii npudop 4 8 1 DT-8820, Jlrokemerp JIIOM-1,
KOMIUIEKT TEeMaTHYECKUX MPE3CHTALMM, TOCTYIl K MHTEPHETY

8. METOAUYECKHUE YKA3AHUSI JJI51 OBYYAIOLIUXCS

Juciuminna «XuMHUS» OTHOCHTCS K TOYHBIM HayKaM U TpeOyeT 3HaYUTeIbHOro o0beMa caMoCcTosTebHOI padoTsl. KauecTBeHHOE
OCBOCHHE JMCLUILIMHBI BO3MOXHO TOJIBKO IIPU CUCTEMATUIECKOH CaMOCTOATEIbHOI padoTe.

ITpu MOATOTOBKE K BBIMOIHEHHIO JIaO0OpaTOPHOit pabOThI Tpedyercss NpopaboTKa TEOPETHIECKOro MaTepHaIa o Teme 1abopaTopHoit
paﬁon, odaopMneHne naﬁopaTopﬁoro KypHaJia JJis1 BHECEHU TOJIYYE€HHBIX DKCIIEPUMEHTAIbHBIX PE3YJIbTATOB U BBIIIOJIHEHUE
JIOMAIIHEro 3a{aHust. IIpy BHINOIHEHUH 3TUX TPeOOBAHMI CTY/ICHT JOIYCKAeTCs K BHIOIHECHUIO 1a60paTOPHOM paboThL.

3amnura 1ab0paTOPHOH PabOTHI COCTOUT U3 JABYX YacCTeil: BHINOIHEHNUS TECTOBOTO 33/1aHUS 110 TeMe JJa00paTOPHOH paboThl 1 Geces
C MpenojiaBaTeseM 110 BBIMOIHEHHIO YKCIIEPUMEHTAIIHOI YacTH 1abopaTopHOil paboThI.

JlomaniHee 3aanue (penieHre 3a1ay o COOTBETCTBYIONIEH TeMe U3 COOPHHKA 3a/1a4) BBIIOIHAETCS B OTAENbHON TeTpaau. B
Ka)kJIOM CEeMEeCTpe MPeyCMOTPEHBI TPH JIOMAITHUX 3aJaHH.

Ha KOHTPOJIBHYIO pﬂGOTy BBIHOCUTCSI MAaTE€PHUAJI 110 HECKOJIBKUM pa3aciiaM JUCHUIIINHBI. B KaXXI0OM CEMECTPE NPEAYCMOTPEHEI IBE
KOHTPOJIBHBIX PaOOTBL.



https://elibrary.ru/
http://lib.misis.ru/
http://biblioclub.ru/
http://openedu.ru/

