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1. AHHOTAIUA
K pado4eil mporpaMmme I CHUANINHbBI
b1.5.13 Xumus
TpynoemkocTs 6 3.¢.

1.1. Ilesb ocBOEHMSI U KPATKOe COAep KaHue U CHUTITHHBI

Ilenp ocBOeHHUs: yriayOJeHHE HMEIONIMXCS TMPEACTABICHUN WM TONydYe€HUE HOBBIX 3HAHUH U
YMEHHIA B 00JIACTH XMMHH, 0€3 KOTOPBIX HEBO3MOXKHO PEIICHHUE COBPEMECHHBIX TCXHOJIOIMYECKHUX,
OKOJIOTHYCCKHX, CBIpBeBBIX nu BHGPFCTI/I‘-ICCKI/IX HpO6HeM.

Kpatkoe copepkaHue JUCIUILIMHBI: KBAHTOBO-MEXaHUYECKash TCOPHsI CTPOCHUS aTOMa, OCHOBBI
TeOpI/II/I XHMH‘ICCKOﬁ CBA3U, 3HepI‘eTI/IKa XHUMHUYCCKUX peaKuHﬁ, 3JICMCHTEI XHMI/I‘-ICCKOfI KHUHCTHUKH U
TEPMOJIMHAMMKH, DJICKTPOXUMHUYCCKHE MPOIECCHI, XUMHS JEMCHTOB M HMX COCIMHCHUH, 3JIEMEHTHI

XUMHHU OPTraHUYCCKUX COGI[HHGHHﬁ.

1.2. llepevyeHb MJIAHMPYEMBIX Pe3yJIbTATOB 00YUeHHS MO TUCHUILINHE, COOTHECEHHBIX C
IUIAHHPYEMBIMH Pe3yJIbTATAMH 0CBOEHHSI 00Pa30BaTeJbHOMH MPOrpaMMbl

[Tnanupyembie pe3yabTaThl
OCBOCHUS TIPOTPAMMBI
(conmepskaHue U KOJIbI

KOMITCTCHITHH )

HnaHpreMHe PE3YyIbTaThl 06y‘ICHI/I$I IO AUCHUIIIIMHE

TOTOBHOCTH c
€CTECTBEHHOHAYYHBIX

MTO3ULIUI OIICHUBATh
CTPOCHHE, XUMHUYECKUH U
MHUHEPAIBHBIN COCTaB 3€MHOU
KODBI, MOp(OJIOTrHYECKHE
O0COOEHHOCTH M T'€HETHYECKHUE
THUIIBI MECTOPOKACHHI
TBEP/BIX MOJIC3HBIX
MCKOMAeMbIX TIPU PELICHUU
3a/1a4 MO PalMOHAIBHOMY H

KOMIUIEKCHOMY  OCBOEHHIO
T€OpEeCYpCHOro  IMOTEHIHaIa
Henp (OITK-4);

TOTOBHOCTb BBINIOJIHATh
HKCTIEPUMEHTAJIbHbIE u
nabopaTopHbIe
UCCJIE/IOBAHUS,
HUHTEPIPETHPOBATH
MOJTy4eHHbIE Pe3yINbTAaTHI,
COCTaBJISITh W 3alIHIIATH

oruetsl ([TK-16)

umemnv npedcmaeierue. O CTPOEHUA aTOMOB U MOJIEKYJI; O BHIAaX
XUMHAYECKON CBSI3M M crocobax ee oOpa3oBaHUs;, O XUMHUYECKUX
crucTemMax (pacTBOpax, KaTaJIUTHYCCKHX, JIMCTIEPCHBIX,
AIEKTPOXUMHUYECKHUX CHCTEMAaX ), UX CBOMCTBAX;

3HamMb: XUMUYECKYI0 TEPMUHOJIOTHIO U IOJb30BATHCS €10 IMPHU
OITHCAaHUU XAMUYECKHUX SIBJICHUIA, OCHOBHEIE
CTEXHOMETPUYECKUE 3aKOHBI, (yHIaMEHTAbHbIE KOHCTAHTHI,
IUHUIBI MX W3MEPEHHUs; OCOOEHHOCTH TIPOTCKaHWUS W
BO3MOXKHOCTH ~ YIIPABJICHHUA XOJOM XHMHUYECKOTO IpOLECCa;
CTpOCHHE  BEIIECTB B  KOHJCHCHPOBAHHOM  COCTOSHHH,
3aBUCHUMOCTh CBOMCTB BEIIECTB OT THUIIA KPUCTAILTMYECKON
pEIIeTKH;

yMemb: 3aMUCBHIBaTh JIEKTPOHHYIO (QOpMynTy aToMa Jr000ro
DJIEMCHTA, BaJICHTHOCTH i CTEICHU OKHCJICHHS,
0XapaKTepu30BaTh M IMpEACKa3bIBaTh CBOMCTBA 3JIEMEHTA U €ro
COCNMMHEHUH; JaBaTh OOIIYyI0O XapakTepHUCTUKY s-, P-, d-
AJIEMEHTOB, 3aKOHOMEPHOCTH U3MEHEHUSI KUCIIOTHO-OCHOBHBIX U
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOWCTB B MEpUOJE U
TPyIIe; OMPEeAeNATh TEPMOJAMHAMUYECKYIO  YCTOMYHMBOCTH
BEIIIECTB, HAMIPABICHHOCTH MPOIIECCOB, B TOM YHCIe (a30BbIX, B
pa3IUYHBIX YCIIOBHUSIX; 0XapaKTEepHU30BHIBATH YCIIOBHSI
PAaBHOBECHOTO COCTOSIHUSI CHUCTEMBl M €r0 CJIBUra; MNPUBECTH
MEXaHU3M JJIEKTPOXUMUYECKOM W XHUMHYECKOW KOppO3UU U
MPEeNIoXKuTh Haumbonee dS(PQPeKTUBHbIE CMOCOOBI  3aIIHTHI,
TJTAHUPOBATh XUMHYECKHUE IKCIIEPUMEHTHI JJIS IPOBEPKU HAYUHBIX
THIIOTE3; 0000IIaTh MOTyYeHHBIE PEe3YIIbTATHI,

enaoemsn: METOIMKaMH pacuera o OCHOBHBIM
CTEXMOMETPUYECKUM 3aKOHAM: KOJIMYECTBA BEILECTBA, MAacChI,
o0bemMa rasza, MOJISIPHOM MacChl, MOJSIPHOM MacChl SKBHBAJICHTA,
3JIEMEHTHOTO  COCTaBa  CJIOKHOTO  BEILECTBA; pacyera [0
XUMHYECKUM ypaBHEHHSIM; TEIUIOBBIX 3(PQEeKTOB W CcKopocTeit
peaxiuii; KOJINYCCTBCHHEIX XapaKTEePUCTUK pacTBOpOB




AJIEKTPOJIUTOB M HE3JIEKTPOJMTOB: BUIOB KOHIEHTpauuid, pH,
TEMIEpaTypbl  KUIEHUS M 3aMep3aHusi;  KOJUYECTBEHHBIX
XapaKTepUCTUK  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  CHUCTEM,
raJlbBAHUYECKUX AJIEMEHTOB, B IPOIIECCAX AIEKTPOIIN3a,;
MPAKTUYECKUMH  HaBbIKAMH  pabOTbl €  XMUMHYECKUM
000py/IOBaHUEM U PEAKTHBAMH B COOTBETCTBUHM C WHCTPYKIIMEH
WIA METOJUKOW MPOBENEHHS] DSKCIIEPUMEHTa C COONIOJICHUEM
TpeOOBaHMI TEXHUKH O€30MaCHOCTH

1.3. MecTo AMCUUMIIMHBI B CTPYKTYPe 00pa30BaTe/IbHOM MPOrpaMMbl

Nunexc Haumenosanue Ceme | MHIeKCHI 1 HAUMEHOBAHUS YUYEOHBIX JUCITUTIINH
NUCHUIIINHBI CTp (MoJyneit), mpakTUK
u3yde JUISL KOTOPBIX
HUSA | Ha KOTOpBIE OMMHUPACTCA | COJAEpKaHHUE TaHHON
coJiep>KaHue TaHHOM JTUCIUILTAHBI
JUCHUIUIMHBL (MONyJis1) | (MOAYJIsL) BBICTYIIAET
Onopoi
b1.5.13 Xumus 1,2 3HAHUA, YMEHUS U b1.b.05 be3zonacHocTh
KOMIIETEHIIHH, JKU3ZHEJEATEIbHOCTH
MOJIyYEHHBIE b1.b.27 Oboraienue
00y4JaromuMucs B MOJIE3HBIX
cpenHen HMCKOIIAEMBbIX
obmeooOpazoBarenbHol | b1.5.33 I'opHo-
IKOJIE MIPOMBIILITICHHAS
HKOJIOTHUS

1.4. 5SI3bIk MpenoxaBaHusi: PYyCCKUM.




2. O0beM TUCHUMIJIMHBI B 324€THBIX eHHUIIAX ¢ YKA3aHHEM KOJIUYeCTBA aKaleMUYeCKUX YaCOoB,
BbI/IeJIEHHBIX HA KOHTAKTHYIO pa0doTy 00y4aromuxcs ¢ npemnojanareseM (1o BUIaM y4eOHbIX
3aHATHH) U HA CAMOCTOSATEJIbHYIO pa0oTy 00yUaromuxcst

Beinucka u3 yye6Horo miana (rp. C-2@-16):

KO,I[ W Ha3BAaHUC JUCHMIIIIMHBI I10 y‘le6HOMy IJIaHy

b.1.5.13 Xumus

Kypc nzydyenus

1

Cemectp(bl) U3ydeHUs

1,2

dopmMa NpoOMEKyTOUHON aTTeCTAlMH (3a4eT/3K3aMEH)

DK3aMeH, 3a4eT

KOHTpOJ’IBHaﬂ pa60Ta, CCMECTP BBIIIOJIHCHU A

1,2

Tpynoemkocts (B 3ET)

6 3ET

TpynoemkocTs (B yacax) (cymma ctpok Nel,2,3), B T.4.:

144+72

Nel. KonraktHas  pabora  oOyuamomuxcss ¢
npenoaasaresiem (KP), B yacax:

O6beM ayiuTopHOI Bru.c
padoTHI, PUMEHECHHEM
B yacax JIOT wm D0, B

Jacax

O6beM padots! (B yacax) (1.1.+1.2.4+1.3.):

57+34 -

1.1. 3aHATHS JICKIIMOHHOTO THIIA (JICKIIUH)

18+16 -

1.2. 3aHaTusi CEMMHAPCKOTO TUIA, BCETO, B T.4.:

- CCMHUHAPbI (HpaKTI/I‘ICCKI/Ie 3aHATHA,
KOJUIOKBUYMBI U T.H.)

18+0 -

- 1abopaTopHBIC PAOOTHI

18+16 -

- IPAKTUKYMBbI

1.3. KCP (koHTpOJb CaMOCTOSITEIBHON paboTHI,
KOHCYJIbTAITHH )

3+2 -

Ne2. CamocrosiTesqibHass pagora odyuarommxcsa (CPC)
(B yacax)

51+38

Ne3. KosimuecTtBOo 4acoB Ha 3k3aMeH (IIpU HAJIUYUHU
HK3aMeHa B YUeOHOM IJIaHe)

36+0

lYKa3I>IBaeTC$I, €CJIM B aHHOTalunu O6pa30BaTeHLHOﬁ MmporpaMMel 10 NO3ULHUHU «CBGZ[CHI/IH O IPUMCHCHUHU JUCTAHIUOHHBIX

TEXHOJIOTHH U SJICKTPOHHOI'O 06yquI/1$1» YKa3aH OTBET «a».
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3. Cozep:xaHue JMCUUILUINHBI, CTPYKTYPHPOBAaHHOE M0 TEMaM C YKa3aHHEeM OTBEJAEHHOI0 Ha HUX
KOJINYeCTBA AaKaJeMHYeCKHX YaCOB M BU/I0B YUeOHBIX 3aHATHH

3.1. Pacnipenesienre 4acoB 10 pa3jieiaM U BHAAM Y4eOHbIX 3aHATHI

Pasznen Bcero KonTtakTHas pabota, B 4acax Yacsl
4acoB CPC
= | ¥ | e = -
o E o o o
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=S |~—-Ss| = | g | 5| &2 = | 5
& | gl &l &l &5 | a3
= a X = ) = > = =
- ) s A © g o é ) o
= > T 2| x 2. > = < | B
= = = = = o = < =
5 2|35/ Z|¢|Z|E&121|08
S |8 |log| 8|5 |8 5|8 &
XUMHUS KaK paszen 108 2 - 2 - 2 - - - 3] 4(CT
€CTECTBO3HAHHSL.
CrexnomeTpudeckue
3aKOHBI XUMHH (Tema 1)
Crpoenue aroma u 2 - 2 - - - - - 4 (CT)
HEePUOJNYECKasi CHCTEMA
JA V. Menneneesa (tema 2)
XuMudecKas CBI3b U 2 - 2 - - - - - 4 (CT)
CTpoeHHe MoKy (Tema 3)
OOG11re 3aKOHOMEPHOCTH 2 - 2 - 4 - - - 2 (JIP)
XUMHUYECKHX PEAKIH 4 (CT)
(Temer 4, 5)
PactBopsI (TeMBI 6, 7) 4 - 2 - 4 - - - 2 (JIP)
4 (CT)
OCHOBBI ATEKTPOXHUMHUH 4 - 4 - 8 - - - 4 (JIP)
(Tembr 8-11) 3 (CT)
JlucriepcHbIE U KOJUIOUTHBIC 2 - - - - - - - 2 (CT)
cuctemsl (Tema 12)
TectupoBanue - - 4 - - - - - 4 (IIT)
KonTpospHas pabora - - - - - - - - 14 (K)
DK3aMeH 36 - - - - - - - - - 36
Bceeo yacos 3a 1 144 | 18 | - 18 - |18 | - - - | 3|51(36)
cemecmp
XHUMHUsE 3JIEMEHTOB U UX 72 12 | - - - 110 - - - 2| 5(1P)
coequHeHu (Tembr 13-20) 14 (CT)
DeMeHTBI OPraHNYEeCKOM 4 - - - - - - - 10 (CT)
xumuH (Tema 21)
TecrupoBanue - - - - 6 - - - 4 (IIT)
KouTponbHas pabota - - - - - - - - 5(K)
Bcezo uacos 3a 2 72 16 | - - - 16| - - - |2 38
cemecmp

IIpumeuanue: JIP — cocTtaBieHne OTY4ETOB MO J1abopaTOopHBIM 3aHATHAM, [IT — moaroroBka K TecTUpoBaHuio, K —
HalHMcaHue KOHTPOIbHOH paboTel, CT — caMOCTOSATETbHOE H3YICHUE TEM.
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3.2. Conepxanue TeM NPOrpamMMbl AU CHHUIIINHBI
Tema 1. Xumusa kak pazoen ecmecmeosnanusn. Cmexuomempuueckue 3aKOHbl XUMUU

IIpenmer m 3amaun XxuMuH. XHUMUYECKUE 3HAHHMS B IMPAKTUYECKON JIEATEIBHOCTH JIFOAEH.
XHUMHS B CUCTEME €CTECTBEHHBIX HAYK.

Hcropus XMMUU: TIOUCK TIepBO3JIeMeHTa B punocodckux yueHusx Apesneii ['peryn; anxumus,
ATPAXUMHUSL; OTKPBITHE NEPBBIX XUMHYECKUX AeMeHTOB. Tpynsl M.B. JlomonocoBa u A.JI. JIaBya3be;
3aKOH COXPaHEHHUsI MacChl BEUIECTBA; ATOMHO-MOJIEKYJISIPHOE YUEHUE U YYEHUE O COCTABE BEILECTBA.
Jx. JlanbToH: 3aKOH KpaTHBIX OTHOUICHWH, aToMHBIA Bec. Kiaccudukanus s1eMEHTOB MO HX
aroMubIM BecaM. JK. TIpycT: 3aKoH mocTosHCTBa coctasa. I.5. bepuenuyc: XuMUUecKass CHMBOJIHKA,
YpaBHEHUsI XUMUYECKUX PEAKLUUW, YTOUHEHHE aTOMHBIX BecoB. [IOHATHS: aTOMHas eIMHMIIA MAacChl,
OTHOCHTEJIbHAsA aTOMHAsl Macca 3JIEMEHTAa, OTHOCUTENbHAs MOJIEKyJIsipHas Macca Bemecrsa. JK.JIL. T'eit-
JIroccak: 3aKOH MPOCTBHIX OOBEMHBIX OTHOIICHUU. A. ABOTaJpo: 3aKOH ABOTraJipo, YMCI0 ABOTrajapo.
[TonsiTHE O KOMYECTBE BEIIECTBA: MOJIb, MOJISIPHAS Macca, MOJIIPHBIA 00beM Tra30B. ['a30BbIc 3aKOHBI.
. PuxTep: NOHATHE 3KBUBAJICHT, 3aKOH 3KBUBAJICHTOB. BaJ€HTHOCTD.

Tema 2. Cmpoenue amoma u nepuoouyeckasn cucmema /I.1U. Menoeneesa

Atomuctuueckue runotesbl Jlemokpura, M. Hetorona, J[. Janstona. OTKpbITHE 3IEKTPOHA U
JIPYTuX 3JeMeHTapHbIX yacTull. Mozenb atoma 1o Y. Tomcony («M3tom B mynunre»). Mojens atoma
no . Pesepdopay («Ilnanerapnas monens»). [IpotuBopeuns B monenu D. Pesepdopaa. OcHoBHOE
IIOJIOKEHUE KBAHTOBOW Teopuu. Mognens atoma no H. bopy. KopnyckyisipHO-BOIHOBOW Iyaiin3m
3JI€EMEHTapHBIX YaCTHII.

CoBpeMeHHbIE KBAaHTOBO-MEXAHUYECKUE MPEACTABICHUS O CTPOCHUH aroMma: SApO: COCTaB,
3apAl s7pa, aTOMHBIA BEC, NOPSAIKOBBIM HOMEp B MEPUOJUYECKON CUCTEME, U30TOIbl; DJIEKTPOHHAs
000J104Ka: JIEKTPOHHAs OpOUTAIIb, KBAHTOBBIEC UKciia (TJIaBHOE, OpOUTATIbHOE, MATHUTHOE, MATHUTHOE
CIIMHOBOE); 3allOJIHEHHE AJIEKTPOHHBIX CJIOeB: NMpUHIMN [laynu, NpuUHIUN HaWMMEHbIIEH >HEpPrHH,
npaBuiio XyHa, npasmia KieukoBckoro.

CocTosiHHE DSTEKTPOHHBIX O0OJOYEK SJIEMEHTOB M MEPUOAMYHOCTh HMX CBOWCTB: JHEPTHUs
MOHU3AIINH, CPOJICTBO K JIEKTPOHY, MIEKTPOOTPHUIIATEIIBHOCTD, aTOMHBIE PaNYCHI.

Tema 3. Xumuueckan céa3b u CmpoeHue mMoJiexy

OcHoBHbIE TOJIOKEHUSI TeopuHu cTpoeHus BemecTB A.M. ByrnepoBa. CoBpeMeHHOE TOHATHE
XUMUYECKOM CBSI3U: DHEPrusi XMMUUYECKOW CBSI3M; JJIMHA XUMHUYECKOW CBSI3U. BUIbI XUMHYECKOM
CBSI3H.

KoBanienTtHast cBsA3b. MeTon BaJIGHTHBIX CBsA3€H. XapakTEpUCTUKU BAJCHTHOM CBS3H:
HACHIIIAEMOCTb, HAMPABIIEHHOCTD, MOJISIPU3YeMOCTh. [ MOpuaN3aIiisi aTOMHBIX BAJICHTHBIX OpOUTANICH.
MeTo MONEeKyISIpHBIX OpOuTaNiell. DIeKTPOHHBIE CTPYKTYPhI HEKOTOPBIX MOJEKYIN 1o Metony MO u
ux cBoiictBa. MOHHAs CBA3b.

Merammueckas cBsA3b. MeTabl, MPOBOAHUKH, TOJIYIPOBOJHUKH, TUAIEKTPUKH.

Bogopoanas cBsizb. MexmornekysipHble B3auMoeiicTsus (cuibl Ban-aep-Baanbca).

KoMriekcHble coeTMHEHNS: NOH-KOMIUIEKCOOOpa30BaTelb, JTUTaHbl, BHYTPEHHSS M BHEIIHSS
cheprl, KOOPIMHAINIMOHHOE YnCI0. MOHO- U MONMUACHTAaTHBIC JIMTaHIbl. HOMEHKIIaTypa KOMIUIEKCHBIX
coenuHeHui. Knaccudukaims KOMIUIEKCHBIX coequHeHH. J(nucconuanns KOMIUIEKCHBIX COSMHEHUN.
KoHcTaHTa yCTOMYMBOCTH KOMIUIEKCHOrO HOHA. [Ipupoma XMUMHYECKOM CBSI3U B KOMILUIEKCHBIX
coenuHeHusX. [[puMeHeHre KOMIUIEKCHBIX COEIMHEHUI.

ArperatHoe  COCTOsSIHME  BemecTBa. Kpucraimmyeckoe W amop(HOE  COCTOSIHHE.
Kpucrannnueckas pemierka. XUMUYECKask CBSI3b B KPUCTAIIIMYECKUX TeJlax.

Tema 4. Dnemenmuvt Xumuueckoi mepmooOUHaAMUKU

Buyrtpennsia sneprus. [-il 3akoH TepMOAMHAMUKHA TPUMEHUTEIBHO K XUMHUYECKUM CHCTEMaM.
[ToHsATHSA «OHTAIBMUSN», «CTAHAAPTHAS SHTAIBINSY, <«OHTAIBINS O0pa30BaHUA». DHEPTETHUECKHUE
3¢ (heKThl XUMHUYECKUX peakiuii. TepMoXuMHYecKne ypaBHEHHs. 3aKOH ['ecca M ClenCcTBUE U3 HETO.
II-if 3aKoH TepMOAMHAMHMKHU MPUMEHHUTEIBHO K XHUMHUYECKHMM cuctemam. lloHATHE <«QHTpOMUs»,
«cTaHfapTHas SHTponus». HampaBieHue NpPOTEKaHUS XHUMUYECKOW pPEaKIUM. OHTAIbIMUHBIA U
SHTPONHUUHBIA (akTopsl. DHeprus [nb6ca. BiausHue Temmeparypbl Ha HampaBJICHHE MPOTEKAHHS
XUMUYECKHUX PEAKLIUU.




Tema 5. Xumuueckana Kunemuxa

[lonsiTue cucrtembl, BUABl XMMHUYECKHX CHCTEM. [ OMOTE€HHBIE U TE€TEPOTCHHBIC PEaAKIUU.
CKOpOCTh TOMOT€HHBIX M TE€TEPOre€HHBIX peakuuid. PakTopsl, BIMUSAIOLIME HA CKOPOCTh XMMHYECKOU
peaKIMu: KOHIIEHTPALus (3aKOH JCHCTBYIOIIMX Macc), TeMIepaTypa (TeMrneparypHblidi KOdQGHUIUEHT
peakuuu, npaBuwiio Bant-I'odda), sHeprus aktupanuu. Y paBHeHHEe AppeHuyca.

Karanu3z wu katanutuueckue cucremsl. lIpuMeHeHue Karanum3aToOpoB B XUMHUYECKHX,
OMOJOTUYECKHUX, TEXHUYECKHX CUCTEMaX.

Xumnueckoe pasHoBecue. KoHcTanTa Xmmudeckoro pasHoBecus. llpaBuna cmelneHus
xummuueckoro pasHoBecus (mpunuuin Jle lllarense-bpayna).

PaBHOBecusi B rereporeHHbIX cuctemMax. da3oBoe paBHOBecue u mpaBmio (a3 ['mbOca.
[IpencraBnenus o quarpaMmax COCTOSIHUM.

Tema 6. Pacmeopul Kak Xumuueckue cucmemul

Omnpenenenue u kaaccudukaius pactBopoB. CrocoObl BRIpaXKEHUsI KOHIICHTPAIIUU PACTBOPOB.
[Ipoueccol pactBopeHus. [IoHATHUST «CONMBBATBIY, «TUAPATHI», KPUCTALIOTHAPATHI». PacTBOPUMOCTH
BEILECTB B PA3JIMYHBIX arperaTHbIX COCTOSHMIX. 3aKOH pacmpeneseHus. JKCTpakuus. 3akoH ['enpu u
3akoH Payns nmns wmaeanpHbIX pacTtBopoB. Ocmoc. YpasHenwe Bant-IT'odda mns onpenenenus
OCMOTHYECKOr0 JaBieHus. D0ynuockonus. Kpuockomus.

Tema 7. Pacmeopol 31eKmpoaumos

Teopus snexrponutnueckor auccounanuu C. Appenuyca u .M. Menneneesa. Ilokazarenu
IIPOLIECCOB 3JIEKTPOJIUTHUUECKON AMCCOLMAIMM: CTENEeHb JUCCOLUAIMM, KOHCTaHTa JAWCCOLMALIUU,
KaKYIIasCsl CTENEHb JUCCOLIMAIMU, aKTUBHOCTh MOHA. MloHHas cuna pacTBopa.

Teopust KUCIOT, OCHOBAHUM U COJIEN C TOUKHU 3PEHUS JIEKTPOIUTUYECKON JUCCOIUALINH.

PaBHOBecue ManopacTBOPUMBII 3JIEKTPOJIUT — HACBILIEHHbIM pacTBop. IlpousBeneHue
pPacTBOPUMOCTH. Y CIIOBUSI BBITIAJICHUS U PACTBOPEHUSI OCATIKOB.

DNeKTpoIUTHYECKass JAWccolManus BoAbl. Bomopoansii mokazatens pH. CnocoOsr
orpezeNeHus: BOJIOPOAHOro nokasaresns. bydepHsie pacTBOpHI.

I'unponuz comneii. Ilokasatenu mpoiieccoB THAPONU3a (CTENEHb THAPOIU3a M KOHCTAHTa
TUPOIIN3a), PaKTOPHI, BIUSIOLINE HA ITH MPOLIECCHI.

Tema 8. Okucnumenvno-60ccmanosumenbHbvie NPOUECCHl

Crenenp oxucieHusi. OKUCIUTETLHO-BOCCTAHOBUTEIIBHBIC PEAKIIMM M CIIOCOOBI COCTaBIEHUS
UX YypaBHEHHMH (METOA JIEeKTPOHHOro OanaHca, METOJl HOHHO-MOJIEKYJISIPHBIX TOJTYpeaKIuii).
Baxxneiiime oOKHUCIUTETN U BOCCTAHOBUTENN, 3HAUCHHUE B MIPOMBIIIJIEHHOCTH U OBITY.

Tema 9. dnekmpoxumuueckue npoyeccol

XUMUYECKHE MCTOYHHUKHM DJIEKTpUUECKOM »dHepruu. [ampbBaHmueckue »snemeHThl. DJIC.
OneKkTpoAaHble moTeHuuansl. YpaBHeHne Hepucra. CraHmapTHbII  BOJOPOJHBIA  3IIEKTPOJ.
CranmapTHBIN 3JIEKTPOAHBINA TOTEHIMAN. P Hanpsy)KeHU METalIoB.

Tema 10. Inekmponus u e2o 3aKonbvl

[TocnenoBarenbHOCTh 3JIEKTPOJHBIX MPOILIECCOB MPHU AJIEKTPOIM3E paciiaBa M pacTBOpa.
3akonsl Gapazes. [IpumeHenue aeKTpoau3a.
Tema 11. Koppo3usa u 3auguma memannoe

Buner xoppos3un. @akTopel, BAUSIONIME HA CKOPOCTh Koppo3uu. CrocoObl 3alIUTHl METAIIOB
OT KOPpPO3HUH.

Tema 12. /lucnepcusvie u Konnououvle cucmemol

JlucniepcHoe COCTOSTHUE BEIIECTBA. BUIBI TUCTIEPCHBIX CUCTEM.

Komnnounaneie cucteMbl U ciocoObl ux monydeHus. CTpoeHrne KOJTOMAHBIX YacThll (MUIIEI).
Onrudeckre M JIEKTPUYECKHE CBOMCTBA KOJUTOMJOB. DAKTOPHl YCTOMYMBOCTHA KOJUIOUIHBIX CHCTEM.
Koarymsiius. 3HaueHne KOJJIOUTHBIX CHCTEM B TEXHUKE, OBITY, )KUBBIX CUCTEMAaX.

Jononnumenvnasa mema. Xumuueckana uoeHmupuxayus u aHaiu3 eeuiyecme

Kauecmeennvui ananuz 6 xumuu. Onpeodenenue KamuoHo8 U AHUOHOE HEOP2AHUYECKUX
sewecms. Konuuecmeennvii aumanusz. Memoosl KoOIUUeCMBEHHO20 aAHANU3A: 2PABUMEMPUYECKUL
amanu3z, MumpuMempuyeckull auaiu3, KOMNIEKCOMEempuyecKkoe mumposanue, OKUCIUMENbHO-



goccmanogumenvrHoe mumposanue. Hucmpymenmanvhvle Memoobl aHAIU3A: NOMEHYUOMEMpus,
KOHOYKmomempus, xpomamozpagpus, omomempusi, Chekmpogpomomempus.
Tema 13. Booopoo

Mecto Bomopona B Ilepuommueckoit cucreme J[.M. MenneneeBa. M3oromnsl Bomopoja.
Crioco6b1 monyueHus: Bogopoaa. Du3MUecKHe M XHUMHUYECKHE CBOiicTBa Bojpopona. CoeauHeHUs
BOJIOPOJIa C METaJJIaMU M HEMETaJJIaMU.

Bopna u ee crpoenue. Jlnarpamma coctosiHus Bojbl. Boja B npupone. Xumuueckue U HU3NKO-
XUMHUYECKHE CIOcOoObl OYMCTKHU MpUpOJHON Bojbl. [lepokcua Bomopoda, MojydeHHe, CTPYKTypa U
cBolicTBa. [loHsATHE O BONOPOIHOM YHEPTETUKE.

Tema 14. I'anozenwi

OOmiast XapakTepUCTUKa TaJlOTEHOB: HAaXOXJEHHE B TMPHPOJE, CIIOCOOBI MONYyYCHHS,
dusznyeckue U XMMHUYECKHE CBOiicTBa. [ 'ajJoreHOBOAOPOJABI M  TaJIOTEHUIbl  METaJUIOB.
Kucnopoconep:xaiue KUciaoThl raloreHoB U uxX coid. OKUCINTENbHO-BOCCTAHOBUTENIbHBIE CBOWCTBA
TaJIOTeHOB U UX coequHeHui. [I[prMeHeHne ratoreHoB U UX COSAMHEHMIA.

Tema 15. Xanvkozenot

Kucnopon. Ctpoenue Mosekyinsl kKuciaopoa. [lonyueHue u XuMu4eckre CBOMCTBA KUCIOPOA.
O30H, CTpOEHHE MOJEKYJbl, IOJIYyYeHUE U NPUMEHEHHE 030HA. buosiorndeckas pojb KHCIOpOJAa U
030HA B KUBBIX CUCTEMAX.

Cepa. Xumuueckue cBoicTBa cepbl. CoenMHEHHUs cepbl C BOJAOPOJOM M KHUCJIOPOIOM.
Haxoxnenue cepol B mpupoge. [lomydyenue ceppl. DPu3nyeckue CBOMCTBA CEphbl. AJUIOTPOMHBIC
MOAU(UKAIIIH CEPHI.

CepoBogopon u cepoBopoponHas kucinora. Cynb(uisl, X pacTBOPUMOCTb B BOJIE H
B3aMMOJIEHCTBUE C MUHEPATIbHBIMU KHCIOTAMHU.

Oxcupl cepbl U COOTBETCTBYIOIIUE UM KHCIOPOACOAEpKalue KUCIOTh. KHCTIOTHO-OCHOBHBIE
U OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOWCTBA CEPHUCTOW M cepHOM KuciaoT. Coiau CepHHUCTON u
CEpPHOM KHUCIIOT.

XHUMHUYECKUE CBOMCTBA CEJICHA, TEIUTypa U KX COCTMHEHUN.

Tema 16. Inemenmut cpynnvt azoma

CpaBHuTeNbHAs XapaKTEPUCTUKA COEAMHEHUI AIEMEHTOB IPYIIIBI a30Ta U UX TOKCHYHOCTb.

Azot. Ilomyuyenue, ¢usmyeckue U XuUMHUUecKue cBoOHcTBa as3ora. CoeAMHEHUs a3oTa C
MeTaJlJIaMH (HUTPUJIbI): UX MOJIY4YeHHE U CBOICTBA.

AMMUaK: TPOMBIIIJICHHBIA CHHTE3, (pU3MUeckne W XUMHUYECKHE CBOWCTBA, MPUMEHEHHE.
PaBHOBecus B BOJHOM pacTBOpe aMMuaka. TepMudeckoe pa3inokeHHe cojieid aMMOHHSL.

Oxcnpl a30Ta: CTPOCHHUE MOJIEKYJI, TIOJyYEHUE U XUMUYECKHE CBOMCTBA.

A3zotuctas kuciota U ee  coiau  (HUTpUTHI). OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHBIE
XapaKTEPUCTUKU STUX COCTUHEHUN.

A3zotHag kuciota. [TonydeHue B IpOMBIILIEHHOCTH. XUMUYECKHE CBOMCTBA a30THOM KHUCIIOTHI.
IIpuMeHeHne a30THON KHUCIIOTBI U €€ COJIEH.

®dochop. AmnorpomnHbsie Momupukanuu ¢ocdopa. I[lomyueHne u XUMHUECKHE CBONCTBA
docdopa. Coenunenus pochopa ¢ meramutamu 1 Hemetautamu. Dochun u Gochuasl, UX MoONyUEHUE,
B3auMojieiicTBue ¢ Bojou. Okcuabl Gocdopa u dochopconepxkamme kuciotel. Comu pochopHOit
KHCJIOTHI U UX XMMHUYECKUE CBOMCTBA.

Mpbiubsk, cypbMma, BUCMYT. VIX COeTMHEHMS C BOJIOPOJIOM U KUCIOPOAOM.

Tema 17. Inemenmut cpynnol yenepooa

VYrnepon u ero amiorponHble Moaudukanuu. buonornyeckas poisb yriepona. Kpyrosopor
yIJeposa B IPUPOJIE.

Heopranunueckue coenunenust yriepona. Kap6uasl metamioB. Okcuasl yriepoaa. YToibHas
KHCJIOTA U €€ COJIH.

Coenunenus yriepojaa ¢ rajioreHamu, cepord u azotom. Kapbamua. Cepoyrnepoa. [luanusr.
KapOoHuis! MeTasioB.

Kpemunii. Coenunenusi kpemuusi. Cunanbl. ['amoreHuapl kpeMuus. Cunmunmabl. OKcup
KpeMHusi. KpeMHueBbIe KUCTOTHI U UX CONU. [ UApOIN3 CUIIMKATOB.



Cunuxkarens. CunikoHsl ¥ cuiiokcanbl. CoenHeHus KpeMHUs B npupoze. CTexiia U CUTAIUIbI.

Kepamuka. IloHATHE 0 BSDKYIIHMX MaTepuaax.

Kparkas xapakTepucTHKa XMMUYECKUX CBOMCTB I'€pMaHus, 0JIOBA, CBUHIIA U UX COCIMHECHUIA.

[IpumeHneHne coeMHEHUN yrilepoja, KpEMHUs, TepMaHus, 0JI0BAa U CBUHILIA.

Tema 18. Dnemenmut nepeoit u mopoii 2pynn

[Ilenoynsle MeTaUIbI, HAaXOXKICHHE B IPHUPOJE M IoOJydeHue. BaxHelmue coenMHEHUs
LIEJIOYHBIX METAJIJIOB: OKCUIbI, TUIPOKCUBI, EPOKCUIbI. IIprMeHeHne MEen0YHbIX METAUIOB U HUX
COCIUHEHUN.

bepummii. Oxcun v THAPOKCHA OEpUILTUS, UX MTOTyYeHHE U CBOICTBA.

[Ilenoyno3emenpHble MeTaluibl U MarHui. IloslydeHne, XMMHYECKHME CBOWCTBA OKCHIOB,
THJIPOKCHUIOB U COJIEH MarHus, Kanblus 1 0apusi. JKecTKOCTh BOJBI U CIIOCOOBI €€ yCTPpaHEHHS.

Tema 19. Inemenmul cpynnut 60pa

Xumuueckue cBorcTBa Oopa. CoenuHeHus 0opa ¢ KHCIOPOAOM, BOAOPOAOM M TaJIOTCHAMHU.
Haxoxxnenue 6opa B npupoje. [lonyuenune 6opa. Kapbopansl. Coenunenus 6opa ¢ azotoM. bophbie
KHUCIIOTHI U uX conu. [IpuMenenune coequHenuit dopa.

Haxoxnenue amomunus B npupoge. Ilomyuenue anroMuHuS M €ro XMMHYECKHE CBOMCTBA.
CoenuvHeHHs aIOMUHUS C KHUCIOpPOAOM U rajmoreHamMu. OKCuJ M TUJIPOKCHI AIIOMUHUS, HX
XMMHUYECKHE CBOHCTBA. AMQOTEpHbII XapakTep COEAMHEHUH altoMuHUs AJoMUHATHL. [ 'uaponus
coneil amoMuHus. CrjiaBel alIOMUHUS C JPYrMMH MeTauiaMu. llpuMeHeHue amoMHUHHS U €ro
COEeIMHEHUI.

Tema 20. Xumusa d-2nemenmoe

[Tonoxenue d-anementoB B [lepuoanueckoit cucreme [[.M. MenneneeBa. OcoOCHHOCTH XUMHUHU
d-anemenToB. XMMHUUYECKHE CBOWcTBa d-3JIEMEHTOB Ha MpPUMEpE Xpoma, kejie3a u Meaud. KucimorHo-
OCHOBHBIE CBOMCTBAa OKCHJOB U TMIPOKCHIOB 3THUX 3JIeMEHTOB. KOMIIJIEKCHBIE COENMHEHHUs XpoMma,
xKeye3a U MeJM. 3aKOHOMEPHOCTH M3MEHEHUSI XUMHUYECKUX CBOMCTB d-2JIEMEHTOB U UX COEIMHEHUH B
rpynmnax.

Tema 21. Dnemenmol opzanuuecKoi Xxumuu

IIpenmer opranndeckoi xumun. Teopust xumuueckoro ctpoeHuss A.M. byrneposa. M3omepus.
VYrnesonopoael. ['omonornueckue psapl  yriieBogopoAoB. DyHKIMOHAIBHBIE IPOU3BOJIHBIC
yrieBoaopoaoB. Kiaccudukaiys 1 HOMEHKIaTypa OpraHMYeCKHX COeAMHEHUH.

Haxoxxnenune oprannueckux coeauHeHuil B mnpupoae. Hedts u ee mepepabotka.
Bo300HOBNIsIEMbIE HMCTOYHUKH OPraHMYECKUX coeAuHeHU. OCHOBHBIE KJacChl OpPraHUYECKHX
coenuHeHuil. [IpenenbHple U HeNMpeaenbHbIE YTIIEBOOPO/bL: aKaHbl, aJKEHbl, aTKUHBI. [lukinueckue
YIJIEBOIOPOABI. Apomarnueckue YIJIEBOIOPO/IBI. I'erepounknnyeckue COEIUHEHMS.
["asloreHnpon3BoOIHBIE  YIUIEBOIOPOAOB. Kucimopoaconaepkamue HMPOU3BOAHBIE  YTIIEBOAOPOOB:
COMPTHI, (EHOJBI, albAETH/bl, KETOHBI, KapOOHOBBIE KHUCIOTHI. A30TCoJepXallue MPOU3BOJHBIC
YIII€BOIOPOAOB: HUTPOCOETUHEHHS], aMUHBL. [lodyyeHne 1 XuMHUYeCKHe CBOICTBAa OCHOBHBIX KJIacCOB
OpPraHMYECKUX COeAUHEHUNH. OpraHndeckue noJIMMEpHbIE MaTepUabl.

3.3. ®opMBbI M MeTO/1bI NPOBEIEHNUS 3aAHATHIL, IPUMeHsieMble Y4eOHbIe TeXHOJIOTHU
B npornecce npenogaBaHust JUCHMILIUHBI UCTIONIB3YIOTCS TPAJAULIMOHHBIE TEXHOJIOTHH HAPAIY C

AKTUBHBIMH U UHTCPAKTHUBHBIMU TCXHOJIOTUAMU.

Yuebnvie MEexXHo102UU, UCNOJ1b3YeEMbLE 6 06pa30€am€ﬂbHOM npoyecce

Paznen Cemectp Hcnonb3yemble akTHBHBIE/HHTEPAKTHBHBIE KommuectBo yacos
o0pa3oBaTebHbIE TEXHOJIOTUU
1-7. OO1mas xumust 1 Jlexuusi-Bu3yanuzanus 4
Pabota B MasIbIX Ipynmax Ha J1a00paTOPHBIX 3aHITUSX 6
Hroro 3a 1 cemectp 10
8. XUMHsI 2JIEMEHTOB U HX 2 Jlexuusi-Buzyanuzanus 3
COEJIMHEHHH Pabota B MaJIbIX Ipyniax Ha Ja00paTOPHBIX 3aHITUSX 6
9. DneMeHTs! OpraHuYecKon Jlexuus-Bu3yanu3anys 1
XUMUH
Uroro 3a 2 cemectp 10




Bceero:

| 20

CI0COOCTBYET

Jlexyus-eusyanusayus ciocoOCTByeT npeoOpa30BaHUIO YCTHOM U MUCHbMEHHOW MH(OpPMAIUH B
BU3YyalbHYI0 (OpMYy IIpH HCIOJIB30BAHUU CXEM, PHCYHKOB, uepTexxed u T.m. Takas mexuus
YCIIEIIHOMY  PEIICHUIO

POOJIEMHOM

CUTYyallUH,

T.K.

AKTUBHO

MBICIIMTCIIbHAA ACATCIIbHOCTD o6yqa}oumxcs; IIpHu HIUPOKOM HCITIOJIB30BAHUH HATJTIAAHOCTHU U T. .

Paboma 6 manvix epynnax na 1a60pamopHuIX 3aHAMUAX TIO3BOJISIET Pa3BUTh YMEHHUE paboTaTh
B KOMAaHJe, IUIAHMpPOBAaTb M JEJaTh BBIBOABI HAa OCHOBAaHUM IIPOM3BEIECHHBIX [EHCTBUH, T.C.
3aKJIaJBIBACT OCHOBBI HAYYHO-HCCIIEJOBATENLCKOM paboThl B JanpHEHmedl mpodeccuoHanbHON

JACATCIIbHOCTH.

4. IlepevyeHb yueOHO-MeTOAUYECKOT0 00ecriedeH s IJIsi CAMOCTOSITeIbLHOI paﬁon)l2
00y4YaKOIIHUXCS 0 TUCHHILINHE

Copepxanue CPC
Ne HaumenoBanue paznena Bun CPC Tpyno- DOpMBI U METOIBI
(TeMBI) TUCITUTUTHHBI E€MKOCTH (B KOHTPOJIA
yacax)

1 XuUMHs Kak paznen CamocTosTeNbHOe U3yYeHUE TEM 4 CocTaBieHHe KOHCIIEKTa C
€CTECTBO3HAHUS. (sreayn. CPC) nocieayonei mpoBepkoit
CrexroMeTpuiecKue B XOJI€ DK3aMeHa
3aKOHBI XMMUH (Tema 1)

2 CrpoeHue aToma u CamocTosaTeNbHOE U3yUeHHE TeEM 4 CocTaBieHHEe KOHCIIEKTa C
neproauuecKas CucTeMa (Bueayn. CPC) nocleayIoei mpoBepKon
JI.11. Menneneea (Tema 2) B XOJI€ 9K3aMEHa

3 XuMHYecKast CBA3b U CamocTosTeNnsHOE H3yYeHUE TEM 4 CocraBneHne KOHCIIEKTa C
CTPOCHHE MOJICKYI (TeMa (sreayn. CPC) NocJIeAYyIOIEeN IPOBEPKOM
3) B X0JI€ 9K3aMeHa

4 OO1mue 3aKOHOMEPHOCTH CocraBneHne OT4ETOB 110 2 [IpoBepka oT4eToB 1O
XUMHUUYECKHUX PEaAKIHH nabopatopHbIM 3aHATHSIM (ayn. CPC) 71a00PATOPHBIM 3aHATHIM
(Temsl 4, 5)

CamocTosTensHOe H3yYeHNEe TeM 4 CocraBneHne KOHCIIEKTa C
(Breayn. CPC) HOCIEIYIoIeH MpoBepKOit
B XOJI€ DK3aMeHa
5 PactBops! (TeMsl 6, 7) CocraBiieHre 0OTYETOB 10 2 IIpoBepka 0T4ETOB 1O
naboparopubiM 3ausaTusM (aya. CPC) 1a60PaTOPHBIM 3aHATHUSIM
CaMocTosATeNbHOE U3YUYCHUE TEM 4 CocraBiieHre KOHCIIEKTa C
(sreayn. CPC) MOCTIe Y FOIIEH TTPOBEPKOI
B X0JI€ 9K3aMeHa

6 OCHOBBI IEKTPOXUMHUH CocraBneHne 0TYETOB 110 4 [IpoBepka oT4eToB 11O

(temsr 8-11) naboparopHsIM 3aHsATHM (ayn. CPC) 71a00PaTOPHBIM 3aHATHIM
CamocrosTenbHOe H3yYeHNE TeM 3 CocraBneHne KOHCIIEKTa C
(Baeayn. CPC) NocIeIyroLei mpoBepKoit

B X0JI€ K3aMeHa

7 JucnepcHsie u CamocTosTeNIbHOE N3yUYeHUE TEM 2 CocraBieHne KOHCIIEKTa C
KOJIJIOMTHBIE CHCTEMBI (Breayn. CPC) MOCTIe Ty FOIIEH MTPOBEPKOit
(Tema 12) B XOJI€ 3K3aMeHa

8 1-8 (temsr 1-12) ITonroToBka kK TeCTUPOBAHMIO (BHEAY. 4 TectupoBanue

CPC)
9 1-7 (temsr 1-11) Hanmcanue x/p (Baeaya. CPC) 14 IIpoBepka KOHTPOIBHOM
paboThI
Bcero gacos 3a 1 cemecTp 51

2

CamocrosTenbHass paboTa CTyZAeHTa MOXXET OBITh BHEAYIAMTOPHOH (BBINOJHSAETCA CTYAEHTOM CaMOCTOSITENbHO 0e3 ydyacTus
HperiojaBaTeNs — HallpuMep, ITOrOTOBKA KOHCIEKTOB, BEIOIHEHNE MICHMEHHBIX Pa0oT U 1Ip.) ¥ AyAUTOPHOH (BBITOIHSAETCS CTYICHTOM

B ayIJUTOPUU CaMOCTOSATCIBHO 104 PyKOBOJACTBOM IIpe€niogaBaTesl — HallpuMeEp, JIa60paT0pHa51 WM IpaKTUICCKast pa60Ta).

10

BKIIIOYAaCTCA




10 | XuMus 3JeMEHTOB U UX CocraBieHHE OTIYETOB IO 5 [IpoBepka oT4EeTOB 11O
coemuHeHN#H (TeMsl 13-20) nabopaTtopHbM 3aHATISIM (ayn. CPC) 1a00paTOPHBIM 3aHATHIM
CamocTosTeNbHOe U3yYeHUE TEM 14 CocraBneHne KOHCIIEKTa C
(Baeayxn. CPC) nocieyoomuei mposepkoit
B X0JI€ TECTHPOBAHHMS
11 | DneMeHTHI OpraHuYecKOi CamocTosTeNbHOe H3yYeHUE TeM 10 CocraBneHne KOHCIIEKTa C
XUMuH (Tema 21) (sreayn. CPC) NOCJIEAYIOLIEN IIPOBEPKOU
B X0JI€ TECTHPOBAHHMS
12 | 9,10 (temsr 13-21) ITonroToBka kK TECTUPOBAHUIO (BHEAYA. 4 TectupoBanue
CPC)
13 | XuMust 21eMEeHTOB U UX Hanucanue k/p (Bueayn. CPC) 5 IIpoBepka KOHTPOIBHOI
coenuHenuii (temsl 13-20) paboThI
Bcero gacos 3a 2 cemectp 38

PabGora Ha 1ad0paTOPHBIX 3aHATHAX

B nepro ocBoeHUS AUCHUILINHBI CTYACHTHI IOCELIAI0T JIA0OpaTOPHBIE 3aHATHS, I'/Ie Pa0OTAIOT
B MaJIbIX TIpyNNax, CaMOCTOSTEIbHO MW3Y4arOT JOINOJHUTEIbHBIM TEOPETUUYECKHM MaTepHal K
71a00paTOPHBIM 3aHATUAM. TeopeThudeckast 4acThb pabOThl BKIKOYAET KOHCIIEKTUPOBAHHUE MPOBEACHUS
ONBITOB BO BpeMs JaOOpaTOPHOIO 3aHATHS C O0s3aTeNbHBIM IPUBEJCHUEM OOBSICHEHUH
HAOJI0TAEMBIX SBJICHHIA, BEIBOJIOB, (POPMYIT peaKIIHid.

Kputepusimu  oneHku paboTbl Ha  J1aDOpPaTOPHBIX  3aHATHSAX — ABJISETCA:  BIaJIeHUE
TEOPETUUYECKHUMH  IOJIO)KEHUSMU 10 TEME, BBIIOJHEHUE NPAKTUUECKUX 3a/JlaHui, 3HaHUE
TEPMHUHOJIOTMH, HAJTMYNE YPABHEHUI pEaKLUi OIBITOB.

[Ipn BBIMONHEHMM J1TAOOPATOPHOIO IMpPaKTUKyMa HCHOJIb3YIOTCS CIEIYIOIIME METOAMYECKUE
pa3paboOTKHu:
3aiiuesa H.B. JTaGopaTopHbIil npakTukym no oduieit xumuu. — Tomck, 2006.

[TorynseBa M.A. JlaGopaTopHbli NpPaKTUKyM IO HEOPraHMYECKOW XUMHHM (C 3lIeMEHTaMHu
aHamuTHYeCKOW XuMuM). — Hepronrpu, 2016.

MaxkcumanbHbIi Oasiil, KOTOPBIM CTYAEHT MOXXET HaOpaTh Ha J1aOOpaTOPHOM 3aHATHH, — 2

6aa B 1 cemecTpe u 4 6ainia Bo 2 cemecTpe.

CamocrosiTeibHAast padoTa CTYJIEHTOB BKJIIOYAET NPOpabOTKy KOHCIEKTOB JIEKUUH, 0053aTeNbHON U
JIOTIOJTHUTEBHON y4eOHOW JUTepaTypbl B COOTBETCTBUHM C IUIaHOM 3aHATHS. OcHOBHOH (opmoii
nposepku CPC sBisieTcs YCTHBIH (PPOHTANIBHBIM OMPOC HAa MPAKTUYECKOM 3aHATUU U MOCIENyIoIas
IPOBEpPKa 3HAHUH B X0OJIe TECTUPOBAHUS U Ha SK3aMEHe.

Kputepusimu Ju1sl OLIEHKH pe3yIbTaTOB BHEAYIUTOPHOM CaMOCTOSTENbHOM pabOThI CTy/AEHTa
SBIISTFOTCSL:

- YPOBEHb OCBOSHHSI YUEOHOTO MaTepHaa;

- YMEHHUEC HUCIIOJIB30BATh TCOPETUICCKUC 3HAHUA ITPH BBIITOJTHCHHUU IMPAKTUYCCKUX 3a1a4;

- c(hOpMUPOBAHHOCTH OOIICYYCOHBIX YMEHHIA;

- 000CHOBAHHOCTb U YETKOCTh M3JI0KEHUS OTBETA.

KonTtpoubnas padora B | cemectpe Bkinrogaet 20 3ajaHUl U3 CIEAYIOIIHUX TEM:
1) Crexuomerpudeckue 3akoHbI. OCHOBHBIE KJIaCChl HEOPIaHMUECKUX COCTMHEHHIA.
2) Ctpoenue sipa aToma. SlnepHsie peakiiuu. PagroakTHBHOCTb.
3) Xumudeckas CBS3b.
4) OCHOBHBIC 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PEaKIIHi.
5) PacrtBopbl KaKk GpHU3MYECKUE CUCTEMBI.
6) PacTBOpPBI 3JCKTPOIUTOB.
7) OKHCIHUTENBHO-BOCCTAHOBUTEIIBHBIC PCAKIIHH.
8) DNeKTPOXUMUYECKHE CUCTEMBI ¥ IIPOLIECCHI.
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KonrtponbHas padora Bo 2 cemecTpe BKIItoyaeT 13 3a1aHuil U3 CIETyIONNX TEM:
1) KoMIuteKCHbIE COCMHCHUS.
2) Ilepuomnueckas cucrema 3aeMeHTOB. CBOMCTBA JIEMEHTOB M UX COCTHHCHUH.

Tpebosanus k pabome. NpU PEUICHUU PACUETHBIX 3aJad B 00S3aTEILHOM MOPSAKE PEKOMEHIYETCs
yKa3bIBaTh (POPMYIIbI, [0 KOTOPHIM MPOBOJATCS PACUETHI, @ TAKXKE JeNaTh CChUIKY Ha HCIOJIb3yeMble
3aKOHBI. PemieHne 3aaay OCYIIECTBIAETCS C HCIONb30BaHHEeM ydeOHoro mocobusi Iimmuka HL.JL
3agauu m ynpaxkHenusi mo oomeid xumuu. — M.: HuTerpan-Ilpecc, 2007 (m apyrue Bepcum
u31aHus). Beibop BapuaHTa OCYIIECTBISETCS B COOTBETCTBUHM CO CIIMCKOM CTYIEHTOB (IOPSAKOBBII
HOMEp B )KypHaJie COOTBETCTBYET HOMEPY BapHaHTa).

Kputepuu o1ieHKH KOHTPOJIBHOM pabOTHI:
- MPABWJILHOCTH BBITIOJIHEHUS PACYETHOTO 3aJaHus;
- HaJIM4Me CChUJIOK HA 3aKOHBI U POPMYJIBL;
- [IOJIHOTA U KaYeCTBO OTBETAa HAa BOIPOCHI TEOPETUUECKOI0 XapaKTepa.

| mpaBUIBHO pelIeHHas 3a/1a4a olleHuBaeTcs B 1 6as.

PTP No 1
Bap-m Ne 3amay
1 1|53 |66|83]151 | 180 | 215 | 247 | 296 | 316 | 334 | 354 | 391 | 466 | 507 | 539 | 594 | 608 | 660 | 688
2 2 | 54| 67|84 | 152|181 | 216 | 228 | 297 | 317 | 335 | 355 | 392 | 467 | 508 | 540 | 595 | 609 | 661 | 689
3 3| 55|68 | 85| 153|182 | 217 | 229 | 298 | 318 | 336 | 356 | 393 | 468 | 509 | 541 | 596 | 610 | 662 | 690
4 4 |56 | 69 |86 | 154 | 183 | 218 | 230 | 299 | 319 | 337 | 357 | 394 | 469 | 510 | 542 | 597 | 611 | 663 | 691
5 5|57 | 70|87 | 155|184 | 219 | 231 | 300 | 320 | 338 | 358 | 395 | 470 | 511 | 543 | 598 | 612 | 664 | 692
6 658 | 71|88 | 156 | 185 | 220 | 232 | 301 | 321 | 339 | 359 | 396 | 471 | 512 | 544 | 599 | 613 | 665 | 693
7 7 59| 72|89 | 157 | 186 | 221 | 233 | 302 | 322 | 340 | 360 | 397 | 472 | 513 | 545 | 580 | 614 | 666 | 694
8 8|28 | 73|90 | 158 | 187 | 222 | 234 | 283 | 303 | 341 | 361 | 398 | 473 | 514 | 546 | 581 | 615 | 667 | 695
9 9129 | 74|91 | 159 | 188 | 223 | 235 | 284 | 304 | 342 | 362 | 399 | 474 | 515 | 547 | 582 | 616 | 668 | 696
10 10 | 30 | 75 | 92 | 140 | 189 | 224 | 236 | 285 | 305 | 343 | 363 | 400 | 475 | 516 | 548 | 583 | 617 | 669 | 697
11 11 | 31 | 76 | 93 | 141 | 190 | 225 | 237 | 286 | 306 | 344 | 364 | 401 | 476 | 517 | 529 | 584 | 618 | 650 | 698
12 12 | 32 | 77 | 94 | 142 | 191 | 206 | 238 | 287 | 307 | 325 | 345 | 402 | 477 | 518 | 530 | 585 | 619 | 651 | 699
13 13 33| 78| 95| 143 | 192 | 207 | 239 | 288 | 308 | 326 | 346 | 403 | 478 | 519 | 531 | 586 | 620 | 652 | 700
14 14 | 34 | 79 | 96 | 144 | 193 | 208 | 240 | 289 | 309 | 327 | 347 | 404 | 479 | 520 | 532 | 587 | 621 | 653 | 701
15 15[ 35|60 | 97 | 145 | 194 | 209 | 241 | 290 | 310 | 328 | 348 | 405 | 480 | 521 | 533 | 588 | 622 | 654 | 702
16 16 | 36 | 61 | 98 | 146 | 175 | 210 | 242 | 291 | 311 | 329 | 349 | 406 | 481 | 502 | 534 | 589 | 623 | 655 | 703
17 17 | 37 | 62 | 88 | 147 | 176 | 211 | 243 | 292 | 312 | 330 | 350 | 407 | 482 | 503 | 535 | 590 | 624 | 656 | 704
18 18 | 38 | 63 | 80 | 148 | 177 | 212 | 244 | 293 | 313 | 331 | 351 | 408 | 463 | 504 | 536 | 591 | 625 | 657 | 705
19 23 39| 64|81 | 149 | 178 | 213 | 245 | 294 | 314 | 332 | 352 | 409 | 464 | 505 | 537 | 592 | 626 | 658 | 686
20 25|40 | 65|82 | 150 | 179 | 214 | 246 | 295 | 315 | 333 | 353 | 410 | 465 | 506 | 538 | 593 | 627 | 659 | 687
PT'P No 2
Bapuanm Ne 3amau
1 720 | 787 | 801 | 816 | 838 | 878 | 915 | 956 | 977 | 1009 | 1046 | 1086 | 1123

721 | 788 | 802 | 817 | 839 | 879 | 916 | 957 | 978 | 1010 | 1047 | 1087 | 1124
722 | 769 | 803 | 818 | 840 | 880 | 917 | 958 | 979 | 1011 | 1048 | 1068 | 1125
723 | 770 | 804 | 819 | 841 | 881 | 898 | 959 | 980 | 1012 | 1049 | 1069 | 1126
724 | 771 | 805 | 820 | 842 | 882 | 899 | 960 | 981 | 1013 | 1050 | 1070 | 1127
725 | 772 | 806 | 821 | 843 | 883 | 900 | 961 | 982 | 1014 | 1051 | 1071 | 1128

o O |Ww (N
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7 726 | 773 | 807 | 822 | 844 | 884 | 901 | 962 | 983 | 1015 | 1052 | 1072 | 1109
8 727 | 774 | 800 | 823 | 845 | 885 | 902 | 943 | 984 | 1016 | 1053 | 1073 | 1110
9 728 | 775 | 789 | 824 | 846 | 886 | 903 | 944 | 985 | 1017 | 1054 | 1074 | 1111
10 729 | 776 | 790 | 825 | 847 | 887 | 904 | 945 | 986 | 1018 | 1055 | 1075 | 1112
11 730 | 777 | 791 | 826 | 848 | 888 | 905 | 946 | 987 | 1019 | 1056 | 1076 | 1113
12 731 | 778 | 792 | 827 | 849 | 889 | 906 | 947 | 968 | 1020 | 1057 | 1077 | 1114
13 732 | 779 | 793 | 808 | 850 | 890 | 907 | 948 | 969 | 1021 | 1058 | 1078 | 1115
14 733 | 780 | 794 | 809 | 851 | 891 | 908 | 949 | 970 | 1022 | 1059 | 1079 | 1116
15 734 | 781 | 795 | 810 | 852 | 892 | 909 | 950 | 971 | 1023 | 1060 | 1080 | 1117
16 735 | 782 | 796 | 811 | 853 | 893 | 910 | 951 | 972 | 1004 | 1061 | 1081 | 1118
17 736 | 783 | 797 | 812 | 834 | 894 | 911 | 952 | 973 | 1005 | 1062 | 1082 | 1119
18 737 | 784 | 798 | 813 | 835 | 895 | 912 | 953 | 974 | 1006 | 1063 | 1083 | 1120
19 738 | 785 | 799 | 814 | 836 | 896 | 913 | 954 | 975 | 1007 | 1044 | 1084 | 1121
20 720 | 786 | 800 | 815 | 837 | 897 | 914 | 955 | 976 | 1008 | 1045 | 1085 | 1122

TecTupoBaHue sBIsSETCS IPOMEKYTOUHON IPOBEPOYHON pabOTON 1O KypCy, IPOBOJIUTCS 2 pa3a B 1-M
u 3 pa3a — BO 2-M CEMECTpe.

[Ipu moAroTOBKE K TECTUPOBAHUIO UCIIOJIB3YIOTCS CIIEIYIOIINE METOINYECKUE pa3pabOTKHU:
[lorynsesa UM.A. KOHTpoJIbHO-U3MEpPUTENBHBIE MaTe€puaibl MO AUCHUIUIMHE «XuUMUsA». Pasznenbl
«O06mas xuMus», «XUMUS JIEMEHTOBY, «OCHOBBI OpraHrYecKoi xuMum». — Heprorrpu, 2015.

BT3 1o obmei XAMUHA TAKXKE pa3MelieHa B CJ10 Moodle
http://moodle.nfygu.ru/course/view.php?id=4251

Temamuueckasn cmpykmypa BT3 (vacme « Odowas xumusy):

1. Ucropus xumun. Crexuomerpus (40 3ananuii)

2. Ctpoenue aroma (40 3amanuii)

3. XumHueckas cBsi3b U cTpoeHue Beuectsa (40 3a1anuii)

4. OcHOBBI XUMHYECKON TepMoanHaMUKH (20 3a1aHmil)

5. OcHOBBI XUMHYECKOM KMHETUKH (40 3amanuii)

6. PactBopsr (40 3amanmin)

7. PacTtBOpHI 351eKTpoauToB (40 3aganuil)

8. OcHoBblI 2nekTpoxumuH (40 3agaHuil)

Bunnl TecTOBBIX 3a0aHUN:

Bun 3aganus Komnuectso T3 KonnuecTBo npeanonaraéMblx OTBETOB
3a/laHus 3aKPHITON CTPYKTYpPHI 165 1,2,3
3a/laHusl OTKPHITON CTPYKTYpPHI 84 1,2
3agaHus Ha COOTBETCTBUE 26 1
3a/laHus Ha YHIOPSAAOYMBAaHUE 25 1

Temamuueckas cmpykmypa BT3 (uacmeb « OcHosbl Heopeanuueckou Xumuu (Xumus 21emMeHmos)y)
1. Bonopon. Bozna (30 3ananwuii)

2. I'anorens! (30 3aganwuii)

3. Xanbkorens! (30 3aganuit)

4. Tloarpymma azora (30 3aganmii)

5. oarpynna yrnepona (40 3aganuii)

6. [Tonrpynma 6opa (40 3amanuii)

7. Metannsl noarpymn autus u 6epunus (70 3amaHuii)

Bunel TecTOBBIX 3aJaHUN:
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Bun 3amanus Komnuectso T3 KonnuecTBo nmpeamnosiaraeMbix OTBETOB
3a/laHus 3aKpbITON CTPYKTYpPbI 212 1,2

3aaHus OTKPBITON CTPYKTYPBI 58 1,2

3aaHus Ha COOTBETCTBUC 4 1

3aanus Ha YIOPSIOYMBAHNE 6 1

Temamuuecxasn cmpykmypa BT3 (wacmov « Ocho6bl opeanuyueckol Xumuu)

1. O6ume nousTUs. Xumus yrieBoaopoaos (40 3axanmii)

2. Coeaunenus ¢ (yHKIIMOHAJIBHBIMU IPYIIUPOBKAMU (CIIUPTHI, allbJETU/Ibl, KAPOOHOBBIE KUCIIOTHI,
amuHbl) (40 3azanuit)

Bunasl TecTOBBIX 3a0aHUN:

Bun 3apanus Konunuectro T3 KosmmuecTBo npeanoiaraeMbix OTBETOB
3alaHus 3aKphITON CTPYKTYpPBI 40 1,2
3aJlaHusl OTKPBITON CTPYKTYpPHI 40 1,2

OO0pa3Iibl TECTOBBIX 3aJaHUM.
1. 3ananue 3aKpHITOro TUIA
OTtHocuTenbHas MIOTHOCTH ra3a A 1o ra3zy B paBna x. OTHOCUTeNnbHAs MIIOTHOCTH raza B mo razy A
paBHa:
1) x
2) 2x
3) 1+x
4) 1/x
OTtBer: 4
2. 3agaHue OTKPBHITOTO THIIA
### — eMHMIIA U3MEPEHUS KOJIMYECTBA BEIIECTBA.
OTBeT: MOJIb
3. 3aganue HA COOTBETCTBHE
CoOTBETCTBHE BEJTMYHH U €IMHUIl U3MEPCHUS:

1 | Macca A. | a.eMm.
2 | KonmnuecTBo BemecTsa B. |r

3 | MonsipHas macca C. | monp
4 | OTHOCHTEIbHAsA aTOMHAas Macca D. | r/monn

OtBet: 1B, 2C, 3D, 4A
4. 3agaHue Ha yIOPSAI0OYUBAHHE
[TocnenoBaTenbHOCTh COEAUHEHHH 110 MEpe YMEHbILIEHUS TOJSIPHOCTH CBSI3U:
A. HBr
B. HCI
C. HF
D. HI
Oteer: DABC

Kputepun oneHku tecra
1 mpaBuiIbHBINA M MOJAHBIA 0TBEeT = 1 Oam. [Ipu ycioBUM MHOTOBapHaTHBHOCTH OTBETa OLIEHUBAETCS
KaK YHCJIO MPaBUJIBHBIX OTBETOB, TaK M HAJIMYHUe JHUIIHUX WJIM HENpaBWIBHBIX (B 3TOM ciy4dae OT

OIICHKH OTHUMAETCS YacTh OaJiya)

5. MeToauueckue YKazaHusl 1Jisl oﬁyqaloumxcn 110 OCBOCHHUI0 JTUCHHUITJINHBbI
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MeToauueckre yKazaHUS JUIS IOMOIIMM OOYYaromMMCS B YCIEUIHOM OCBOCHHM IUCLMILIMHBI B
COOTBETCTBHH C 3aIJTAHHPOBAHHBIMU BHJIAMH YICOHOU W CAMOCTOSITEIIEHON pabOThl 00yJarOMINXCs pa3MeIeHBI
B CJ10 Moodle: http://moodle.nfygu.ru/course/view.php?id=4499

PeliTHHTOBBIH perjJiaMeHT Mo JUCHUILIHHE:

MNe | Buj BbINoJiHAeMOii yueOHOi padoThI KomnaectBo Kommaecto Tlpumeuanue
(KOHTPOJHPYIOIIHE MATEPHAJIBI) 6asu1oB (Min) 6amnos (Max)
Ucnoimanus / Bpewms, uac
Dopmsr CPC
1 | Pabora Ha 8 JIP*1=8 8 JIP*1=8 8 JIP*2=16 3HAHUE TCOPHH;
71a00paTOPHBIX 3aHATHIX COCTaBIJICHHE KOHCTICKTA
2 | IIpomexxyTouHoe 4 25 28+6=34 JOTIOJTHUTENbHBIC OalTbI
TECTHPOBaHHE IO (o 3 Ha KaXK[blil TECT)
paszzaenaM AUCIUTLTHHEL JIAIOTCS TIPU YCIIOBUH
Habopa > 60%
NpaBHJIbHBIX OTBETOB
3 | KonTponbHas padota Ne 14 12 20 B IMCEMEHHOM BHJIE,
1 WHINBUIYalbHBIC
3aJjaHus TI0 BApUAHTaM
4 | CamocTosiTenbHOE 25 - - COCTaBIJICHHE KOHCIICKTA
HU3Y4YECHUE TEM C IOCIIEAYIOIIEH
MIPOBEPKOH (B T.4. IIpH
pelLeHn K/p U Ha
9K3aMeHe U
TECTUPOBAHHH)
5 | Dk3ameH 36 0 30
HToro 3a 1 cemecTp: 51+36 45 70+30
1 | Pabora Ha 5 JIP*1=5 12 5 JIP*4=20 3HaHHE TEOPHH;
71a00pATOPHBIX 3aHATHSIX COCTaBJICHHE KOHCTICKTA
2 | [IpomexxyTouHOe 4 25 12+15+8=35+6=41 | nonoJHUTENHHBIC OATLTBI
TECTHUPOBAHUE 10 (10 2 Ha KaXKIbIl TECT)
paszaenaM AUCIUTLTHHEI JAIOTCS TIPU YCIIOBUH
Habopa > 60%
NPaBHJIbHBIX OTBETOB
3 | KonTponbHas padora Ne 5 23 13 3agau*3=39 B IMICEMEHHOM BHJIE,
2 UHIUBUTyaIbHbIC
3aJ]aHus TI0 BApUAHTaM
4 | CamocTosITeNTbHOE 24 - - MIPOBEPKA B X0
H3yUYCHHE TEM TECTUPOBAHHMS, PEIICHHUS
PI'P, Ha sx3amMeHe
HTroro 3a 2 cemecTp: 38 60 100

6. ®OoH/1 O1LIeHOYHBIX CPEACTB /1JIsl IPOBeeHUS POMEKYTOYHON aTTecTAlHN 00yYaroLIUXCs 110

AUCHUIIJINHE
6.1. HOKa3aTCJ'II/I, KPpUTCPUHU U IIKaJIa ONCHUBAHUA
1 cemecTp
Konp! orieHMBaeMbIx Tlokazarens YpoBHU Kpurepuu onieHnBaHus Ornenka
KOMIIETEHIIUH OLICHUBAHMUS OCBOCHUS (meckpurTops)
(mo . 1.2. PITJT)
TOTOBHOCTB c | umemo Bricokuit JlaH monHBIN, pa3BepHYTHIM OTBET OTJINYHO
€CTECTBEHHOHAYUHBIX | npeocmasienue: O Ha MIOCTaBJIEHHBIN BOIIPOC,
MO3UIMI OLEHUBATh | CTPOEHUM AaTOMOB U [IOKa3aHa COBOKYITHOCTb
CTPOCHHUE, MOJIEKYJ; O BHUAAX OCO3HAHHBIX 3HAHUHA o
XUMHUYECKUN U | XUMUYECKOH CBA3U U JUCLUILINHE, JI0Ka3aTEeJIbHO
MHHEpaJIbHBIH cocTaB | criocobax ee PACKpBITBI  OCHOBHBIE I10JIOKEHUS
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http://moodle.nfygu.ru/course/view.php?id=4499

3eMHOI1 KODBI,
MOpGoJIoTHIECKIEe
0COOCHHOCTH u
TCHEeTUYECKHE THIThI
MECTOPOKICHUI
TBEPABIX  IIOJIE3HBIX
HCKOIIaeMBIX npu
pelICHUH 3a7a4 1o
palMoHATBHOMY |
KOMIUICKCHOMY
OCBOEHHUIO
TeopecypcHOro
MOTCHIHANIA
(OIIK-4);

HeJp

00pa3oBaHus; 0

XUMHUYECKHX
cucremMax (pacTBopax,
KaTaJIATHYECKHX,
JIACTICPCHBIX,
ANEKTPOXHMUYIECKHIX
cucTeMax), 175:4

cBoiictBax (OIIK-4);
3HAMb: XUMHUYECKYIO
TEPMHUHOJIOTHIO u
MOJIb30BATHCS ero
npu OTNHCaHUH
XUMHUYICCKHUX
SIBIICHHH; OCHOBHBIC
CTEXHOMETPUIECKHE
3aKOHHI,
(¢hyHIaMeHTaIbHBIC
KOHCTaHTHI, SAHHUIIBI
ux U3MEpPEHUS;
0COOCHHOCTU
NIPOTEKAHUSA 51
BO3MOXKHOCTHU
YIIPaBJICHUS
XUMHNYCCKOI'o
mporecca;  CTPOCHHUE
BEIIIECTB B
KOHJICHCHPOBaHHOM
COCTOSTHUW;
3aBUCHMOCTb CBOWCTB
BEIIECTB OT  THUIA
KPUCTALIIMYECKON
pererku (OITK-4);
yMemb: 3aIKCHIBATH
3JIEKTPOHHYIO
bopmyiy aTtoma
JM000r0  DJIEMEHTa,
BaJICHTHOCTH u
CTCTICHH OKHCIICHHS,
0XapaKTepPH30BaTh H
MIpeCKa3bIBaTh
CBOICTBA 3JICMEHTA U
ero COCIMHEHUH;
JIaBaTh ob1ryro
XapaKTePUCTUKY  S-,
p-, d-anemeHTOB,
3aKOHOMEPHOCTH
U3MCHCHUS
KHCJIOTHO-OCHOBHBIX
u OKHUCITUTEIBHO-
BOCCTAHOBHTEIILHBIX
CBOWCTB B IEPUOJIC U
TpYIIIe; OIpPEAeNATh
TEPMOJAMHAMHYCCKYIO
YCTONYUBOCTh
BEIIIECTBR,
HapaBJICHHOCTH
MPOIIECCOB, B TOM
grciae (a3oBBIX, B
Pa3IUIHBIX
YCIIOBHSX;
0XapaKTEePHU30BHIBAThH
YCIIOBHS
PaBHOBECHOTO

X0JI0M

BOIIPOCOB; B OTBETE
MPOCIIEKHUBACTCS JeTKast
CTPYKTYDa, JOTHYECKast
MOCJIEI0BATENFHOCTD, OTPAXKAIOIIAsT
CYIIHOCTb PacKpBIBaEMBIX

TIOHATHI, TCOPHHA, SBICHNH. 3HAHHE
0 TIpeIMETy IEMOHCTPUpPYETCS Ha
(OHE TOHHUMAHUS €ro B CHCTEME

JaHHOM HayKU u
MEKIMCLUUIIITIMHAPHBIX CBsI3Ei.
OTBeT WU3JOXKEH JIUTEPATyPHBIM
SI3BIKOM c HCIIOJIb30BaHUEM
COBpPEMEHHOM JIMHT'BUCTUYECKOM
TEPMUHOJIOTUH. MoryTt OBITH
JIOIYLIEHBI HEI0YCTHI B
ONpEIEIICHUN MIOHATHH,
HCIPABJICHHBIE CTYJIEHTOM

CaMOCTOSITENIBHO B IIpoLecce
oTBeTa. B mpakTHyeckoM 3amaHUU
MOXeT  OblTh  JomymieHa 1
(axTryeckas onmoKa.

ba3oBbIit

JlaH 1nOnHBIN, pa3sBEpHYTBHIH OTBET
Ha TOCTaBJICHHBIN BOIIPOC,
[OKAa3aHO  yYMEHHE BBIJICITUTh
CYyILIIECTBEHHBIC U HECYIECTBEHHBIE
MPU3HAKH, MPUYNHHO-
CJIEICTBEHHBIE CBs3H. OTBET YETKO
CTPYKTYPHpPOBaH, JIOTHYeEH,
W3JIOKCH JINTEPATYPHBIM S3BIKOM C
HCTIONIb30BaHUEM COBPEMEHHOU
THCTOJIOTHYECKON  TEPMHHOJIOTHH.
Moryr ObITh  JomyiieHsl  2-3
HETOYHOCTH WM HE3HAUYHUTEJIbHBIC
OIINOKH, HCIIPABJICHHBIE
CTYZCHTOM c MTOMOIIBIO
mpernofasarens. B mpakTuueckoM
3aJJaHUH MOTYT OBITh JOMYIIEHHI 2-
3 (akTHUECKHE OIINOKH.

XOPOLIO

Muun-
MaJbHBIN

Jlan HegocTaTOYHO MOJHBIA U
HEIOCTaTOYHO Pa3BEPHYTHIA OTBET.
Jlormka w® MOCIEIOBAaTEIHHOCTH
W3J0KCHHAS UMCIOT HApYIICHUS.
JloTymeHpl OMMOKH B PaCKPBITHH
HOHSTHH, ynoTpebieHnn
TepMuHOB. CTYyIeHT HE CHOCOOCH
CaMOCTOSTENIFHO BBIJICITUTh
CyIIeCTBEHHBIC U HECYIIECTBEHHBIE
MPU3HAKH u MPUIHHHO-
CIIeZICTBEHHBIE CBs3U. B oTBere
OTCYTCTBYIOT ~ BBIBOABL. Y MEHHE
PacKpbITh 3HaueHHE OOOOLIEHHBIX
3HaHUl He ToKa3aHo. Peuesoe
odopmiienre TpedyeT MONIPABOK,
Koppekuu. B mpakTtnueckom
3aJ]aHUM MOTYT OBITH JIOITYIIEHBI 3
(hakTHIeCKHEe ONTUOKY.

YAOBJICTBO-
PUTEIIBHO

He ocBoeHbI

OtBet MIPEICTABISAET co0oif
pa3po3HEHHBIE 3HAHHS c
CyIICCTBEHHBIMH  OIIMOKaMH  TI0
BOIIPOCY. IIpucyrcTBytor
(parMeHTapHOCTh, HEJIOTHYHOCTh
n3noxeHns. CTyIeHT He OCO3HaeT
CBsI3b  00CY)KJJaeMOr0 BOIpOCa II0

HEYIOBJIETBO-
PUTENBHO
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COCTOSIHUSL CHCTEMBI
u ero CIBWTa,
MPUBECTH MeEXaHHU3M
3JEKTPOXUMUYECKOI
u XUMHYECKOU
KOppO3un u
MPEATIOKUTh
Haunboee

3¢ PeKTUBHBIC
CrocoObl  3alUTHI,
[UIAHUPOBATh
XUMHYECKHE
OKCIIEPUMEHTBI  JIJIst
MPOBEPKH  HAYYIHBIX
rumoTe3;  0000maTh
MOy YCHHBIE
pesyabratsl (OI1K-4);
61a0emn.
METOJMKAMHU pacyera

1o OCHOBHBIM
CTEXHOMETPHYECKUM
3aKOHaM: KOJIMYEeCTBa
BEIIIECTBA, Macchl,
o0beMa rasa,
MOJISIPHOM MAacchbl,
MOJISIPHOM Macchl
SKBHBAJICHTA,

3JIEMEHTHOTO COCTaBa
CJIOXKHOTO BEIIECTBA;
pacuera o
XUMHYECKUM
YpaBHEHUSM,;
TEIUIOBBIX (B (eKToB
U CKOPOCTEH peaKLuii;
KOJIMYECTBEHHBIX
XapaKTePUCTHK
pacTBOpoB
3JIEKTPOIINTOB "
HEICKTPOJIMTOB:
BHUJIOB KOHIICHTPAIHH,
pH, TeMIepaTypbl
KUIICHUSI u
3aMep3aHus;
KOJIMYECTBEHHBIX
XapaKTePUCTHK
OKHCIUTENBHO-
BOCCTaHOBHUTEIBHBIX
CHUCTEM,
raJbBaHMYECKHX
JJIEMEHTOB, B
mporeccax
ANEKTPONN3a,;
MIPAaKTHYECKUMHU
HaBBIKAMH DPaOOTHI C
XUMHYECKUM
000py0BaHUEM u
peaKTUBaMHU B
COOTBETCTBHHU
HUHCTPYKLUEH W
METOIUKON
IIPOBEJCHUS
JKCIIEPUMEHTA c
co0JII0IeHHEM

Omnery C JApYyruMH OOBCKTaMH
JICIUTLTHHBIL. OTCyTCTBYIOT
BBIBOJIBI, KOHKpETH3aIHs u
JIOKa3aTeJIbHOCTh M3JI0XKEHUs. Pedb
HEerpaMOTHasi, TEPMHHOJOTUS HE
UCToNb3yeTcs. JlONONHUTENbHBIE U
YTOUHSIOIIHE BOIIPOCHI
mpernojaBaTesass HE MNPUBOIAT K
KOPpPEeKIIMM  OTBETAa  CTY/CHTA.

IIpakTuueckoe 3a7laHUe HE
BBITIOJTHEHO.

unu OTBET Ha BONIPOC MOJIHOCTBIO
OTCYTCTBYET

unu OTKa3 OT OTBETA
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TpeOOBAHUI TEXHUKH
6e3onacaocty (OIIK-
4).

2 ceMecTp
Konap! oniennBaeMbIx Iloka3arens YpoBHH Kpurepuu onieHuBanust Omenka
KOMIIeTCHITNH OIICHUBaHUSA OCBOCHHSA (meckpurTopsr)
(mo m. 1.2. PITMT)
TOTOBHOCTh c | umemo OcBoeHo 3a  pasmmusble  Qopmer  CPC 3a4TEHO
€CTECTBEHHOHAYUYHBIX | npedcmasienue. O ctyneHt Habpan 60 u Gonee 6ayToB
NO3ULUKA OLECHMBATh | CTpOeHMM aTtoMoB M | HeocBoeno | 3a  pasmuunbie  ¢opmer  CPC HE 3a4TEHO
CTpOCHHE, MOJICKYJ; O BHAAX CTyIeHT Habpan MeHee 60 OamoB
XUMUYECKUN U | XMMUYECKOH CBSA3U H

MUHEPAILHBII COCTaB
3EMHOI KODBI,
MOp(OIIOrHIeCKUe
0COOEHHOCTH u
TCHCTUYCCKNUEC THIIBI
MECTOPOKICHUI
TBEPABIX  ITOJIE3HBIX
HCKOITIAEMBIX npu
pelIcHuH 3ajad  IIo
palMoOHATBHOMY |
KOMIUICKCHOMY
OCBOEHHIO
re0peCypCHOr0
[TOTEHLAIA
(OITK-4)

HeJp

crocobax ee
00pa3oBaHus; 0
XUMHNYCCKUX
cucteMax (pacTBopax,
KaTAJINTHYCCKUX,
JIMCTICPCHBIX,
ANEKTPOXUMHIECKHX
cucTeMax), nX

cpotictBax (OITK-4);
3HAMb. XKAMHYECKYIO
TEPMHUHOJIOTHIO u
MOJIb30BATHCS 1o
npu OTHCaHUH
XUMHYECKHX
SIBICHUHM; OCHOBHBIE
CTEXHOMETPUICCKUE
3aKOHBI,
(byH1aMeHTaTbHbIC
KOHCTaHTBI, €IMHUIBI
ux U3MEpEHUS;
0COOCHHOCTH
MPOTEKAHHUS u
BO3MOXKHOCTHU
YIIPaBJICHHS
XUMHYECKOTO
[poIriecca;  CTPOCHHUE
BEIIIECTB B
KOHJICHCHPOBAHHOM
COCTOSIHUH;
3aBUCHMOCTb CBOMCTB
BEIIECTB OT  THUIA
KPHCTAJUTHUECKOM
peuterku (OITK-4);
yMemb: 3aIKMCHIBATH
3JIEKTPOHHYIO
bopmyiry aToma
JM000r0  DIIEMEHTAa,
BaJICHTHOCTH u
CTCTICHH OKHCIICHHS,
0XapaKTepPHU30BaTh H
MIpeCKa3bIBaTh
CBOICTBA 3JIEMEHTA U
€ro COEJMHECHU;
J1aBaTh o0mryro
XapaKTePUCTHUKY  S-,
p-, d-snemeHTOB,
3aKOHOMEPHOCTH
HU3MCHCHHS
KHCJIOTHO-OCHOBHBIX

XOZIOM
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u OKHUCIIUTENIbHO-
BOCCTaHOBUTEIIBHBIX
CBOMCTB B IIEpUOJE U
TpyIIe; ONpEenesTh
TEPMOJUHAMUYECKYIO
YCTOWYUBOCTH
BEILIECTB,
HaMpaBIeHHOCTh
IPOIIECCOB, B TOM
yucie (a3oBBIX, B

Pa3IMYHBIX
YCIIOBHUSX;
0XapaKTEePHU30BHIBATh
yCIOBUS
PaBHOBECHOTO
COCTOSIHUSL CHCTEMBI
U €ro CIIBHra;
MPUBECTH MEXaHHU3M
ANEKTPOXUMHUUECKON
" XUMUYECKOU
KOppO3HH u
MIPEUIOKUTH
Haunboiee

3¢ peKTUBHBIC
CII0CO0BI 3aIIUTEL
[UIAHUPOBATH
XUMHUYECKHE

OKCIICPUMEHTBI  JIJIst
MPOBEPKH  HAYYIHBIX
rumoTe3;  0000ImaTh
MOJTyYCHHBIE

pesynbrarst (OITK-4);
eradems.

METOJIMKaMH pacyera

o OCHOBHBIM
CTEXHOMETPHYECKUM
3aKOHaM: KOJIMYECTBa
BEIECTBA, Macchbl,
o0bema rasa,
MOJISIPHOI Macchbl,
MOJISIPHOI Macchl
SKBUBAJICHTA,

3JIEMEHTHOIO COCTaBa
CJI0KHOT'O  BELIECTBA;
pacyera 1o
XUMHYECKUM
YPaBHEHUAM;
TEIUIOBEIX 3 PEKTOB
U CKOPOCTEH peaxuuii;
KOJIMUECTBEHHBIX
XapaKTePUCTHK
pacTBOpoB
ANIEKTPOIUTOB u
HERJIEKTPOJIUTOB!
BHJIOB KOHIIEHTpALIMH,
pH, TEMIIEPATYPBI
KHTICHUS u
3aMep3aHus;
KOJIMYECTBEHHBIX
XapaKTePUCTHK
OKHCIIUTENBHO-
BOCCTAHOBUTENBHBIX
CUCTEM,
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rajbBaHIYECKHX
3JIEMEHTOB, B
nporeccax
AIIEKTPOIIH3A;
NPaKTUYECKUMH
HaBBIKAMH DPaOOTHI C
XUMHYECKUM

obopynoBaHueM u
peaxkTuBaMu B
COOTBETCTBUH c
HMHCTPYKLUEH WA
METOIUKON
MIPOBEACHUS
3KCIEPUMEHTA c
COOIIFOIEHNEM

TpeOOBAHMIA TEXHUKH
6e3onmacHoctn (OIIK-
4).

6.2. TunoBble KOHTPOJIbHBIE 3aJJaHUs (BOIIPOCHI) JIJIsl IPOMEXKYTOUHOM aTTecTaluu
DK3aMeH 1o XuMuH B 1 cemecTpe mpoBoauTcs B (popme codeceroBaHus 10 IK3aMEHAIMOHHBIM

OouneraM. DK3aMeHaAIlMOHHBIN OMJIET BKIIIOYAET JBa TEOPETUUYECKUX BOMPOCA U MPAKTHUECKOE 3aJaHHE,
HaIpaBJICHHbIE Ha BbIsABJIEHHE YpoBHs chopmupoBaHHocTH KomrereHun OIIK-4 (komnerenius [1K-
16 HOCUT PAKTUYECKUI XapaKTep).

B cootBercTBum ¢ 5.12 Ionoxenus o 6ayumpHO-peiiTHHTOBOM cucteme B CBDY (yTBepkaeHO

npukazoM pekropom CBDY ot 25.04.2012 r. Ne 419-O/[1), 3aueT «CTaBUTCS MpH HabOpe He MeHee 60
6amoB». Takum 00pa3zoM, npolieypa 3a4eTa Bo 2 CEMECTpE He IPELyCMOTPEHA.

Bonpocsl k 3x3ameny (1 cemectp):

1.
2.

~

10.

11.
12.

13.

AnXuMus Kak JOHAYYHBIA EpUOJ Pa3BUTHUS XUMUU. ATpoxuMust. GIorucToHHas XUMUSL.
OCHOBHBIE TIOJIOKEHHUSI ATOMHO-MOJICKYJISIPHOTO YYCHHS: TIOHSTHS: «DJIEMEHT», «aToM,
«MOJIEKYJIa», «aTOMHasi €IWHUIIA MAacChl», «OTHOCUTEJIbHAas aTOMHAasi Macca »BJIEMEHTay,
«OTHOCHUTENbHAs MOJICKYJISIPHAsI Macca BEleCTBay. BemecTBa mpoCThie U CIIOKHBIE.

3aKOHBl COXPAaHEHUs MacChl BELIECTBA, KPATHBIX OTHOILIEHUW, IMOCTOSHCTBA COCTaBa. 3aKOH
ABoraapo, uncio ABOraapo, CIeACTBHE W3 3akoHa ABoraapo. [loHATHS «MOJBY», «MOJSpHAs
Maccay, «MOJISIPHBI 00beM».

[TonsiTue SKBHBAJICHT. 3aKOH OSKBHUBAJICHTOB. BajeHTHOCTh. DKBHBAJICHTHAas  Macca.
DOkBUBaJICHTHBIN 00beM. CIIOCOOBI ONpeIeIeHNs SKBUBAIEHTHOW MACChI CIIOXKHBIX COSAMHEHUN.
IlepBbie moxenu crtpoenus aroma Mogens Y. Tomcona. IIpotusopeunss monenu. «llmanerapnas
mozaenb» . Pesepdopma. IlpotuBopeunss wmomenun cTpoeHuss artoma . Pesepdopaa
JKCnepuMeHTaIbHBIM AaHHbIM. [locTynarel H. bopa. Hegocratku moaenu atoma o H. bopy.
CoBpeMEHHbIE MPEJICTABIEHUS O CTPOEHUHU atoMa. M30TonsI.

DHEpPreTUYecKoe COCTOSIHUE AJIEKTPOHA B aToMe. KBaHTOBBIE uncIa.

[IpaBuna 3amosHEHUs JIEKTPOHHBIX CiIoeB B arome (mpuHIun [laynuw, mpuHIIMN HaWMEHbBIIEH
SHEpruu, npaBuio XyHzaa, npasuia KiieukoBckoro).

Ilepnonnueckuil 3akoH, nepuogudeckas cucrema sieMmeHToB JI.JM. MenneneeBa u 3JIeKTpOHHas
cTpykTypa atoma. CoBpemeHHass (GOpMyIHUpPOBKa NEPUOJAMUYECKOTO 3akoHa. llepuommueckas
3aBUCUMOCTh ~ CBOMCTB  DJJIEMEHTOB  (PHEprus  HMOHHU3AIMH, CPOJCTBA K  DIIEKTPOHY,
AIIEKTPOOTPHUIIATETLHOCTH U Pa3MEPOB aTOMOB) OT 3aIOJHEHHSI SJICKTPOHHBIX CIIOCB.
CoBpeMEHHbIE MPEACTABICHUS O XUMHUYECKOW cBs3u. KoBaneHTHas cBA3b. JlmMHA W sHeprus
cBs3u. [loHsTHE BasleHTHOTO yrJIa.

[TonstpHOCTB, MOJISIPU3yEMOCTh, HACKIIIAEMOCTh, HAITPABJIEHHOCTh KOBAJIEHTHOM CBS3H.

OCHOBHBIC TIOJIOKECHHSI METOJIa BAJICGHTHBIX cBsi3ed. [mOpuamM3anusi aTOMHBIX JIIEKTPOHHBIX
opOuTaneit mpu 00pa3oBaHUN KOBAJICHTHON XUMHYECKOM CBSI3H.

Metoa monekynsipabix opouraneit. Ctpoenue monekyn Hy u O mo MMO.
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14.
15.

16.

17.

18.

19.

20.

21.

22.

23.
24.

25.
26.
217.
28.

29.
30.

31.

32.

33.
34.

35.

36.

37.

38.
39.

JloHOpHO-aKIIENITOPHAS, MOHHASI U METAJUTMYECKas CBS3b.

MexMonexkyasipHble  B3aUMOJEHCTBUS  (BaH-A€p-BaaJlbCOBbI  B3aUMOJCHMCTBUS, BOJOPOJHBIE
CBSI3H).

IlepBbIil 3aKOH TEPMOAWHAMUKM MPUMEHUTEIBHO K XUMHYECKMM cucteMaM. [loHsatus
COHTATBIUSY, «CTAaHAAPTHAS SHTANBIUSA 00pa3oBaHUA». TepMOXMMHYECKHE ypaBHEHHUS. 3aKOH
I''". I'ecca. CnenctBue u3 3akoHa [ ecca.

Bropoii 3akOH TEpPMOJMHAMUKM MPUMEHUTEIIBHO K XHUMHUYECKMM cucrtemam. llonstue
«QHTPONUA», «CTaHAApTHAs >HTponus». Cnencreue u3 3akoHa [ ecca.

Bo3MOXXHOCTh NpOTEKaHUs] XMMUYECKON pEeaKkIUy. DHTAIBIUAHBIA U SHTPONHUUHBIA (aKTOPHI.
Oueprus ['n60ca. BiusHue TemnepaTypsl Ha IPOTEKaHUE XUMUYECKUX PEaKLUi.

@akTophbl, BIUAIONIME HA CKOPOCTh XUMUYECKON PEAKIMU: KOHIIEHTpAUs (3aKOH JE€HCTBYIOIIHNX
Macc), Temreparypa (TeMrneparypHblid Kod)PUITUEHT peaKIuu), SHEPTUs aKTUBAITIH.

Karanmu3. Mexanusmel karanusa. Buael karanusa. [I[puMeHeHne KaTanu3aTOpOB B XUMHUYECKHUX,
OMOJIOTUYECKHX, TEXHUYECKUX CUCTEMaX.

Xumuueckoe paBHoBecue. KoHcTaHTa XuMHuYeckoro pasHoBecus. IIpaBuna cmenieHus
xummudeckoro pasHosecus (mpunuuin Jle [artensbe).

PacTtBopsl. Busl pactBopoB (KinaccuduKaiys 1m0 pa3iuyHbM npu3HakaM). CrocoObl BRIPaKEHHS
KOHLIEHTpALlUU PacTBOPOB.

ITpoueccel pactBopenust. [IoHATHS «COMBBATHIY, «KTUAPATHD», «KPUCTAJUIOIUAPATHIY.
PacTBOpMMOCTh BEIIECTB B pPa3iUYHBIX AarperatHblx COCTOSIHUSX. DaKTOphl, BIMSIOIIKME Ha
pacTBOPUMOCTH BEIIECTB. 3aKOH pacIlpeAesieHus. DKCTPAKIIHS.

3axon ['enpu u 3akoH Paynst 115 uneanbHbIX pacTBOpoB. DOynuockonus. Kpuockomnus.

Ocmoc. Ypasaenne Baut-I'odda mis onpenesieHns 0CMOTHYIECKOTO JaBICHHUS.

PactBopel 3nextponutoB. Teopus snekrpoiautuyeckod auccounanuu C. Appenunyca u J.W.
Menneneesa.

[TokazaTenu MpoLECCOB AIEKTPOIUTUUYECKON IUCCOIMALMU: CTENEHb JUCCOLMALMUA, KOHCTaHTa
JUCCOLMALNH, KKYIIAsCS CTENEHb AUCCOLMALINM, AKTUBHOCTD JIEKTPOJIUTA.

PaBHOBecue B pacTBOpax MajJOpacTBOPUMBIX AJIEKTpOJIUTOB. [Ipon3BeneHne pacTBOPUMOCTH.
DNeKTpoNUTHYECKasi TuccoIMalus Bojabl. Bomopoansiii mokazarens. CrocoObl OINpeseeHust
BOJIOPOJHOIO IOKa3aTes.

I'uapomu3 comeit. Ilokazarenu mporieccoB Tuaposiv3a (CTENEHb THUAPOIM3a U KOHCTaHTa
ruaponuza). GakTopsl, BIUSIONINE HA 3TU MPOIECCHI.

[TonsiTue 00 OKMCIHUTENBHO-BOCCTAHOBUTENBHBIX Ipoueccax. CTeneHb okuciaeHus. Baxueime
OKHUCJIMTETN U BOCCTAHOBUTENH, 3HAUEHUE B MPOMBIIINIEHHOCTH U OBITY.

Merto aneKTpoHHOTO Oananca. MeTo1 HOHHO-MOJIEKYIISIPHBIX TTOJTYPEaKIIUi.

XVMMHYECKNE UCTOYHUKHU NIEKTPUYECKOU SHEPTUU. DIeKTpoaHble noTeHnuansl. JJIC. YpaBHenue
HepHcTa i1 onpeneneHus 31€KTPOAHBIX TIOTEHIINATIOB.

CraHgapTHBIN BOJOpOAHBIN 31ekTpoAd. CTaHIapTHBIN 3JE€KTPOJHBINA OTEHIHAN. P HanpsokeHni
METaJIOB.

OnexTpoau3 M ero 3akoHbl. llocinenoBaTenbHOCTH ANEKTPOAHBIX mHporeccoB. [IpumeHenue
AIEKTPOJIN3A.

Koppo3us n 3amura metamios. Buasl koppo3un. @akTopsl, BAUSAIOIUE HA CKOPOCTh KOPPO3HH.
CrniocoObl 3aIUThl METAJIIOB OT KOPPO3HUH.

JucniepcHoe cOCTOsIHUE BeleCTBA. BUIbI TUCIIEPCHBIX CUCTEM.

Komnoumueie pactBopbl. CTpoeHHE KOJUIOMAHBIX YacTHIl (BHABI KOJUTOMAOB). ONTHYECKHE H
IIEKTPOXUMHUYECKUE CBOWCTBA KOJUIOMIOB. Y CTOMYNBOCTD KOJIJIOWIHBIX CUCTEM U KOATyJISALHUA.

Tumnosoe NPpaKTUYIECCKOE 3aJTaHUE

1.

2.
3.
4

OmnpenenuTs MOJSIPHYIO MacCy BELIECTBA.
ChopmynupoBaTh 3aKOH HITH MOJIOKEHHE.

VYKa3aTh THII CBSI3H B COCANHCHUSX.

Hanwucars snexTpoHorpapuueckyro Gopmyiy aineMeHTa.
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©ooNo O

CocraBuTth cxeMy Bemectsa no MMO.

CocTaBUTh KHHETUYECKOE YpaBHEHHE Ul PEAKLIUU.

CocTaBuTh 3JE€KTPOHHBIN OanaHc U 3JEKTPOHHBIE nonypeakuu st OBP.
CocTaBUTh CTPYKTYpHYIO (hOopMyITy BElIeCTBa.

Onpenenutb HOPMAIBLHOCTH PACTBOPA.

Kpurepun onenkn:

KoMnerennun

XapaKTepuCTHKA 0TBETA HA TEOPETHYECKUI BONPOC / BHIMOJTHEHMS
NPAKTHYECKOT0 3a1aHus

KoauyecTBo
HAOPaHHBIX
0aJLJ10B

OIIK-4

JlaH 1[onHbIMA, pa3BEpHYTHIA OTBET Ha IOCTABJIEHHBIM BOIPOC, IIOKa3aHa
COBOKYIIHOCTb OCO3HAHHBIX 3HAaHUU [0 AMCLHUIUIMHE, JOKA3aTeNbHO PAaCKPLITHI
OCHOBHBIE IIOJIOKCHUSI BOIIPOCOB; B OTBETE IPOCIEKUBACTCS 4YETKask CIPYKTypa,
JIOTUYECKas IOCIEN0BATENBHOCTD, OTPAXKAIOIIAS CYIIHOCTh PACKPBIBAEMBIX IIOHATUH,
TEopuil, SIBIeHUI. 3HaHHE 110 MPEAMETY IeMOHCTpUpYyeTCs Ha (JOHE MOHUMAHHUS €T0 B
CHUCTEME [JAaHHOM HayKH M MEXIUCHUIUIMHAPHBIX CBA3ed. OTBeT H3I0KEH
JUTEPATYPHBIM  SI3BIKOM C HCIONB30BAHHEM COBPEMEHHOW JIMHIBHCTHYECKOU
TEPMHHOJIOTHH. MoOryT OBITH JIOMyIIEHBl HEIOYETHl B ONpPENCICHUH MOHATHH,
HCIPABJICHHBIE CTYIEHTOM CaMOCTOSATEIBHO B IIPOLIECCE OTBETA.

B npakTudyeckoM 3aaHUM MOKET ObITh fonynieHa | ¢akTuueckas ommoOKa.

24-30 6.

JlaH TOJHBIN, pa3BepHYTHIH OTBET Ha IOCTABICHHBIM BOINPOC, MOKa3aHO YMEHHE
BBIJICJIUTh CYIIECTBEHHBIC U HECYIIECTBEHHbIC NMPU3HAKU, MPUIHMHHO-CIICICTBCHHBIC
cBsa3u. OTBET 4EeTKO CTPYKTYPUPOBaH, JIOTHYCH, U3JIOXKEH JIUTEPATyPHBIM S3BIKOM C
HCIIOJIb30BAaHHEM COBPEMEHHOM THCTOJIOTHYECKOM TEpMUHOJIOTMH. MOTyT OBITh
JONMyIIeHbl 2-3 HETOYHOCTHM WM HE3HAuMTeNIbHBIE OIIMOKH, HCIIPaBICHHBIC
CTYACHTOM C ITOMOIIIBIO MIPEoaBaTes.

B npakTruueckoM 3a1aHuu MOTYT OBITh IOMyIIeHbI 2-3 akTHueckue OmuoOKy.

16-23 6.

JlaH HENOCTaTOYHO IIOJIHBIM M HENOCTATOYHO pPa3BEpHYThIM OTBeT. Jloruka u
MOCJIC/IOBATENILHOCTh  M3JIOKEHUS! HMMEIOT HapymeHus. JlonmymeHsl omuOku B
PacKpbITHM  TOHATHH, ymnorpeOseHnu TepMuHOB. CTyzmeHT He crocoOeH
CaMOCTOSITENIbHO  BBIJICNIUTh CYIIECTBEHHBIE M HECYHIECTBEHHBIE MPHU3HAKH U
NPUYUHHO-CIIEJCTBEHHBIE CBSI3U. B 0TBETE OTCYTCTBYIOT BBIBOABL. Y MEHHE PACKPHITH
3HauYeHHE O0OOIIEHHBIX 3HAHWII He TOoKa3aHo. PeueBoe odopmieHue Tpedyer
HOIPABOK, KOPPEKLIUU.

B npakTH4eckoM 3alaHuM MOTYT OBITh JONYIIEHbI 3 (PAKTHYECKHX OIIHOOK.

6-156.

OTBeT npencTaBisieT co00i pa3po3HEHHBIE 3HAHUS C CYIIECTBEHHBIMH OLTUOKAMH TI0
Bompocy. [IpHCyTCTBYIOT (parMEeHTapHOCTh, HEJIOTHYHOCTh U3I0KeHus1. CTyJICHT He
OCO3HAaeT CBsi3b 00CYXIaeMOro BONpoca MO OWiIeTy ¢ JAPYTMMH OOBEKTaMH
JUCHUIIIINHBI. OTCyTCTByIOT BBIBO/JIbI, KOHKpETHU3alUs u J0Ka3aTCJIbHOCTh
Hn3JI0keHus. Peup HErpaMOTHasA, TCPMHUHOJIOTUS HE UCTIOJIL3YCTCH. IIOHOHHI/ITCHLHBIC
W YTOUYHSIOMIAE BOMPOCHI TIPEIOAaBaTeNlsi HE NPUBOIAT K KOPPEKIMH OTBETa
CTYZICHTA.

[IpakTHyeckoe 3aaHue He BHITIOIHEHO.

uny OTBET Ha BOTIPOC MOJTHOCTHIO OTCYTCTBYET

unu OTKa3 OT OTBETA

0-56.

6.3. Meronndeckne MaTepralbl, OMPEIEIISIONINE TPOIeTyPhl OIICHUBAHUS

XapaKkTepuCTHKH MPOLeaYPHI b1.5.13 Xumus

Bua nponenypst JK3aMEH

Ilenp npouenypsl BBISIBUTh CTENIeHb chopmupoBaHHOCTH KomreTeHn OITK-4

JloxanbHbIe aKTBI By3a, | [logoxeHne o TpoOBeAEHWH TEKYHIETO KOHTPOJIS YyCIIEBAEMOCTH U
perilaMeHTUPYIOILIHE NPOMEXYTOYHOH  arrectanuu  oOyuwatomuxcs CBOY, Bepcus 2.0,

MIPOBEICHUE MTPOIICTYPhI

yTBepxaeHo pekropom CBOY 15.03.2016 .
[Tonmoxenne o OammpHO-peliTHHTOBON cucreMe B CBOY (yTBepkmeHO
nprkazoM pekropoM CBOY ot 25.04.2012 r. Ne 419-O/1)

CyOBeKTHI, Ha KOTOPBIX
HaIpasJieHa [IpoLeypa

CTYACHTLL 1 KypcCa crueniuajanuTeTa
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Ilepuoa npoBeaeHMs POIEAYPHI

SuMHsIS OK3aMCHallMOHHAasA CCCCHU

TpeboBanuss K IOMEIICHHSIM |
MaTepHaTbHO-TEXHHUECKIM
CpecTBaM

TpeboBanus K OaHky | -

OILICHOYHBIX CPEICTB

Ornrcanne MPOBEACHMS | DK3aMeH NMpUHUMAETCS B yCTHOU (opme mo OmmeraMm. DK3aMeHAITMOHHBIN

MIPOLIEAYPBI Oujer mO [UCHMIUIMHE BKIIOYAaeT JBa TEOPETHUECKUX BOMpOCca H
NpPaKTHIECKOE 33/I1aHHe B 1-M ceMecTpe U TPH TEOPETHYECKUX BOIPOCca BO 2-
M ceMecTpe. Bpemst Ha moAroToBKy — 1 acTpOHOMUYECKHUH Yac.

Ixansr ouenuBanus | lllkana oneHnBanus pe3ynbTaToB npuBeaeHa B m.6.2. PII/I.

pe3yJIbTaTOB

PesynbTathl mpoueayps

B pesynprate cmaun Bcex 3amanwmii st CPC ctyneHTy HeoOXxoammo HaObpaTh
45 6ai10B, 9TOOBI OBITH JOMYIIEHHBIM K 9K3aMEHY.

XapakTepHCTHKH MPOLeaYPHI

B1.5.13 Xumusa

Bup nponenypst

3a4CT

enp npoueaypsl

BEISIBUTH CcTeNeHb chopmupoBanHocTH KomneTennnn OI1K-4

JlokanbHele aKTBI By3a, | [lodoxenne o TmpoBeJeHMH TEKYLIEr0 KOHTPOJIS YCIIEBAaEMOCTH U
perIaMEeHTHUPYIOIIHE MPOMEXYTOYHOH  arrectauuu  olOywatommxcs CBOY, Bepcus 2.0,
MPOBEICHUE MTPOLIETYPHI yTBepkaeHo pektopom CBDY 15.03.2016 .
[Momoxxenne o OamnbHO-pelTUHTOBOM cuctemMe B CB®DY (yTBepkaeHO
npuka3zoM pekropoM CBDY ot 25.04.2012 1. Ne 419-O/1)
CyOBeKTsl, Ha KOTOPBIX | CTyIEHTHI | Kypca crieruaiureTa

HaIpaBJIeHa MpoLeaypa

ITepuon nmpoBeaeHUs NPOUERYPHI

JleTHss 9K3aMCHallMOHHasA CCCCHUA

TpeOoBaHus K IMOMEIICHUSIM |
MaTepUaIbHO-TEXHUUECKUM
CpeJICTBaM

TpeboBanus K OaHky | -

OIICHOYHBIX CPEJCTB

Onucanve npoBenenus | B coorserctBum ¢ 5.12 Ilonoxxenust o OaaibHO-pPEHTUHIOBON CHCTEME B

MpOLENYPHI CB®Y (yrBepxkaeHo npukazoM pekropom CBDY ot 25.04.2012 r. Ne 419-
O/l), 3auer «ctaBUTCA Npu HaOope He MeHee 60 GayioB». Takum oOpa3om,
cOOCTBEHHO TPOIIeAypa 3a4eTa

xane! ounenuBanus | lllkana oneHuBaHus pe3ynbTaToB npuBeaeHa B n.6.2. PIT/I.

pe3yIbTaTOB

PesynbpraThl nnpouenypsl

B pesynbrate caaum Beex 3amanuii aiust CPC cTyaeHTy HeoOX0auMo HaOpaTh
MUHHMYM 60 6aJIJIOB, YTOOBI MOJYYHTH 324ET
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7. IlepeyeHb OCHOBHOM M JONOJTHUTEJIBHOM Yy4eOHOH JIUTEPATyPhI, HE00X0AMMOM /IS OCBOCHUS

JTHUCIHHUILINHBI
Ne
ONeKTpOHHBIE
ABTOD, Ha3BaHHUE, MECTO U3/IaHUSA bubmotexa W3JaHUsL: TOYKA
I/IS,Z[aTeJP;’BCTBO FOIl’I/ISI[aHI/I}I qe6H(;1”4 Hannue TH (¢) OCT ﬁa K KonnuectBo
’ M rpucda, BUI CB®YVY, koi- M
JUTEPaTypHl, BUJ U XapaKTEPUCTHKA MHBIX rpucha o pecypey CTYIICHTOB
WHPOPMALMOHHBIX PECYPCOB p (HanMeHOBaHUE
9K3EMILIIPOB

5BC, OB CBDY)

OCHOBHasI THTEpaTypa”

AxumoB JLU., IlaBnoB A.M. Xumus: | PexomeHmoBa

yuebHoe mocobue. — CII6: CaHkr- HO

[erepOyprekuii rocyAapcTBeHHbI | PenakuuonHo-

APXUTEKTYypPHO-CTPOUTEIHHBIN U3aTEeNLCKUM - 3BC IPRbooks 75
YHUBEPCHUTET, 9BC ACB, 2011 COBETOM

[OnexrponHoe uznanue]. — CII6GTACY

http://www.iprbookshop.ru/19054.html

I'muaka HJL O6mas xwmmusa. — M.: Honymeno

WnTterpan-Ilpecc, Kunopyc, 2009 (1 6onee MBuCCO 25 - 75
TO3HUE W3AaHus). 752 c. CCCP

I'muaka H.JL OOmas xumusg / mon pen. Homymeno

B.A. TlonikoBa, A.B. babkosa. — M., 2010. MBuCCO 20 - 75
886 c. CCCP

CemenoB WM.H. Xumusa: yueOnuk st | Pekomenmosa
By30oB / U.H. Cemenos, U1.JI. [lepdunosa. HO MO PO
- CII6.: XUMU3JIAT, 2016. - OBC IPRbooks 75
[OnexTponHsIi pecypc]. —
http://www.iprbookshop.ru/49800.html

JononHurenpHas nurepaTypa

Anapeea H.A. Xwumus uemeHnta u | PexkomeHmoBa
BSDKYIIMX BEIIECTB: y4eOHOe mocobue / HO
H.A. Amngpeea. — CII6. : Cankr- | Pegakumonso-
[eTepOyprexmii rOCYAApCTBEHHBIA | M31aTEIbCKUM
APXUTEKTYPHO-CTPOUTEIBHBIN COBETOM
YHUBEPCHUTET, 9BC ACB, 2011 CIIorACY
[Qnekrponnslii pecypc]. —
http://www.iprbookshop.ru/19053.html

- OBC IPRbooks 75

Aptemenko A.M. Opranndeckas xumus. — | PekomeHnoBa
M.: Beicmr. mikoia, 2000. Ho MO P®D

BapcykoBa JLI'., BocrpukoBa I'IO.,
I'ma3xoB C.C. OU3UKO-XUMUSA u
TEXHOJIOTUA IMOJIMMEPOB, TIOJITMMEPHBIX
KOMITO3UTOB:  ydeOHOoe  mocobme. —
Boponex: Boponexckuit - 3BC IPRbooks 75
rOCYAapCTBEHHBIN APXUTEKTYPHO-
ctpoutensHelil yHHBepcuteT, OBC ACB,
2014. [DnexrponHbIi pecypc]. —
http://www.iprbookshop.ru/30852.html

bpyako M.I. XuMus u TEXHOJOTHS
MOJIMMEpOB: yueOHoe mocobme / M.T.
Bpysko, JI.C. I'puropseBa, A.M. Opioga.
— M. : MOCKOBCKHMI TIOCYyAapCTBEHHbIN
CTpOHTENbHBIH yHHBepcuteT, A#l [lm Op
Menna, O5C ACB, 2016 [OneKkTpoHHBIH
pecypc]. —
http://www.iprbookshop.ru/40956.html

- 9BC IPRbooks 75

3 Jlnst yno6CTBa IPOBEICHHS €XKErOHOr0 OGHOBICHHS [IEPEUHs OCHOBHOI H IOMOIHHTEIbHOM yaeGHOI THTepaTyphl
PEKOMEHAYeTCs pa3MellaTh pasjes 7 Ha OTJAEIbHOM JIUCTE, C 00513aTeIbHON OTMETKOM B YueOHOI OnbimoTeke.
4 Pexomennyercs ykaspiBaTh He Oojee 3-5 HCTOUHHUKOB (¢ rpudamn).
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I'mnaka H.JL 3agaum v ynpakHeHHs IO
obmert xummu. — M.: Hnaterpan-Ilpecc,
2009, 2007 (u 6oyiee O3THUE U3TAHNS).

Homnymeno
MBuCCO
CCCP

57

75

I'puropnesa JI.C. Xumus B
crpourtenscTBe:  Kype Jekmmid /  JI.C.
I'puropreBa. — M. MockoBckuii
roCyAapCTBEHHBIN CTPOUTEINIbHBII
YHHUBEPCHTET, 3BC ACB, 2010
[OnexTponHsIii pecypc]. —
http://www.iprbookshop.ru/16316.html

OBC IPRbooks

75

3axapoBa O.M. ITecroBa n.n.
Oprannyeckas xumusi. OCHOBBI Kypca. —
Hwuwxuuit  Hosropoa:  Huxeropoackuit
roCyaapCTBEHHBIN apXUTEKTYypHO-
ctpoutensHelii yHUBepcuteT, OBC ACB,
2014 [DmexTporHOE u3gaHue].
http://www.iprbookshop.ru/30816.html

OBC IPRbooks

75

KopansuykoBa O.B., FEropoa O.A.
Xumug. Koncnexkt nexmmii.  YueOHOeE
mocobue. — M.: Poccuiickuii yHUBepCHTET
apyx6el  Hapomos, 2011 [DnexrponHoe
u3gaHue].
http://www.iprbookshop.ru/11429.html

OBC IPRbooks

75

Koposun H.B. O6mas xumus. — M.:
Bricmias mxoma, 2003. 557 c.

Pexomennmona
"o MO PD

41

75

10

Kypc o6meii xumun: Y4eOHUK IS
cryznenroB By3oB / H.B. Koposun, I'.H.
MacnennukoBa, JL.I'. I'ycekoBa u np. Ilon
pen. H.B. KopoBuna. — M.: Beicui. nikona,
1981.

Honymeno
MBuCCO
CCCPp

20

75

11

MakapoBa O.B. Heopranuyeckass xumusi.
VYuebHoe mocobme. — Caparo: At [Tu Dp
Menua, 2010 [DnextpoHHOe u3Aanue].
http://www.iprbookshop.ru/730.html

OBC IPRbooks

75

12

[orynsesa H.A. Kypc JeKUUU-
npe3eHTarmii  «OCHOBBI OOIIEH XUMHMY,
«OCHOBBI XHMHMH DJIEMEHTOBY», «OCHOBEI
OPraHUYeCKOU XUMUN)

C10 Moodle
http://moodle.nfy
gu.ru/course/view

.php?id=4251

75

13

Crace H.®. CpopaBouHuk 1o oOmIeH
HEOpraHU4YecKoil XUMUH: yueOHOe
moco6ue. — Tomck: Tomckuit
MOJIUTeXHUYEeCKH  yHuBepcuter, 2014
[Dnextponnoe u3aHue].
http://www.iprbookshop.ru/34718.html

Pexomennona
HO B KaueCTBe
yueOHOro
mocoous
Penaknuonno-
H3]1aTEIIECKUM
CBETOM
Tomckoro
MOJIMTEXHUYEC
KOT'O
YHUBEpPCUTETA

DBC IPRbooks

75

14

Xumust: yqeOHOe 1mocoOue JuIs CTYAECHTOB
3a04yHOM  (opmbl  0OydeHHsT  Bcex
HaTpaBJICHUH MOATOTOBKM OaxajmaBpoB /
I'l. KpusneBa [m xp.]. — Boponex:
Bopounexckuit rOCyAapCTBEHHbIN
APXUTEKTYpPHO-CTPOUTEIHHBII
YHHUBEPCHTET, 3BC ACB, 2013
[OnexTponnslii pecypc]. —
http://www.iprbookshop.ru/22675.html

9BC IPRbooks

75
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15

XuMHsT B CTPOMTENBCTBE:  KOHCIIEKT
nexnuii / FO.B. Ycrunora [u mp.]. — M. :
MockoBckuit roCyAapCTBEHHBIN
CTpOHTENbHBIH yHHBepcuteT, Al Ilm Op
Menna, O5C ACB, 2015 [OnekTpoHHBIH
pecype]. —
http://www.iprbookshop.ru/40440.html

OBC IPRbooks

75

16

Yuxkne E.B. Xumus: yuebnoe mocobue /
E.B. UYuxkun. — Tomck: Tomckuit
TOCYAapCTBEHHBIH YHHUBEPCUTET CHUCTEM
VOpaBJeHUS] U PATUOIICKTPOHUKU, b
KonTent, 2012 [DnexTpoHHBINA pecypc]. —
http://www.iprbookshop.ru/13873.html

DBC IPRbooks

75

MeToanueckue pa3pabOTKH By3a

3aiinesa H.B. JIaGopaTopHBIi MPaKkTHKYM
1o o61mei xumun. — Tomck, 2006.

Pexomennona
Ho JIBPYMIT

150

75

ITorynsesa N.A. KontpoisHo-
N3MEpHUTENbHBIE MaTepHabl 1o
IUCUMIUINHE «XHUMHUs». Pasnensr «OO0mas
XUMUST», «XUMHS 37IeMEHTOBY», «OCHOBBI
opraHudeckod Xxumum». — HeproHrpu,
2015.

50

75

[orynsesa H.A. JlabopaTopHsIii
MIPAKTUKYyM IO HEOPTaHWYECKOH XUMUH (C
JJIeMEHTaMHU aHATUTUYECKONH XHMHH). —
Hepronrpy, 2016.

PexomenmoBa
Ho JIBPYMI]

100

75

OJEeKTPOHHBIE PECYPCHI

Xumus. IloaroroBka k EI'D: mpakr.
moco0ue MO BBIMOJIHEHUIO TECTOBBIX
3agaHuid.  [DJIEKTpOHHBIE  TEKCTOBBIE
nanubie]. — M.: HoBas mxomna, 2009.
WsroroBurenu: 000 «Ypanbckuit
3JeKTpOHHbIM 3aBogy. Jlun. MIITP PO
cepust BA® Ne 77-15 ot 21.09.2007, OO0
«Cenenay. Jluuensuss BAD Ne 77-246 ot
21.07.2006, 000 «PenmuMactep».
JInensus BA® Ne 77-41 ot 15.10.2007,
000 «/luck IIpo ITmtocy. JIunenzus BAD
Ne  77-292 or 12.02.2008, OOO
«Pentallpom». Jlurensuss BAD® Ne 77-242
ot 31.03.2006.

75
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8. IlepeyeHnb pecypcoB HH(OPMAIMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTu « UHTepHET» (1aJ1€ee
ceTb-VHTEpHET), HEOOXOAMMBIX IJISI OCBOEHM S TUCUUIIIMHBI

DnektpoHHas HH(OPMALMOHHO-00pa3oBaTesbHas cpena «Moodley:

http://moodle.nfyqu.ru/course/view.php?id=4499

9. OnncaHue MaTepUAILHO-TeXHHYECKOI 0a3bl, HEOOX0AUMOIi 1J151 OCYIIeCTBICHHS
00pa3oBaTeILHOIO NMPoIecca Mo JUCHUILINHE

Ne Buabl yueOHbIX HaumeHoBaHUe ayaAuTOPUId,

N . Ilepeyenb o0opynoBanust
n/n 3aHATHH* Ka0MHeToB, 1a0opaTopuil M mp.

1. | Jlexuuonnsle 3ansatust | aya. Ne 106 Hoytoyk Acer Aspire 77412G-
P613G32Mikk
<LX.PYD001.002> (1 tmur.);
MPOCKITMOHHBIN SKpaH (1 mT.);
ctoJi Jabopartopubiit (1 mit.);
croi (14 mr.); crou (2 mrT.);
ctya (30 mrT.); CTeH B KJIUK-
npodwuie moj cTexso (2 mrT.);
aynutopHas gocka (1 mr.)

2. | [Ipaktuyeckue YyeOHas 1abopaTopusi XUMUU Cron (1 wr.), ctyn (16 mr.),
3aHATHS (xabunet Ne 108 YJIK) TymOa MojKaTHasi U3 MeJIaMUHa
(JtaboparopHbIe (5 mT.), cron mabopatopHsIii (6
paboThI) IMIT.), CTOJ busnaeckuit

EKTPUPULIMPOBAHHBIN  J1a0-

pro-c3120-k8 (1 1IT. ),
aynutopHas jgocka (1 mT.),
mKad  BBITSDKHOM — j1ab-pro-
mB150/80-tr (1 IIT.),

anektpomkad cHonm (1 miT.),
mkad cymmiabHbIH (1 1mT.),
anekTporunTa 1-koMmdopouHas
(1 mwr.), muctumnsartop 4 /4,
HEpPXK CTab C 0AKOM HAKOIUT
Ha 8 mut (1 wr.), ycTpoiicTBO
st cymiky mocy st 13-2000. (1
mt.), Becel sf-700 smextp. (1
mT.), B/ Oapbep expert
standart (1 IT.),
orHeTymwmTens (1 mr.).

10. Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHH, HCIOJIb3yEeMbIX PH OCYLIECTBJICHUHU
o0pa3oBaTe/IbHOIO NpoLecca Mo JUCUHUIIMHE, BKJII0Yasi lepedyeHb IPOrPaMMHOI0 odecredeHust

U HH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM

10.1. Iepeyenp HHPOPMAIIMOHHBIX TEXHOJIOTHIA, UCIIOJIE3YEMBIX IPH OCYIIECTBICHUH
00pa3oBaTeNBFHOrO MpoIiecca M0 AUCHUILTUHE

B nepeune MOTYT ObITh yKa3aHbl TaKHe MH(OPMAIMOHHBIC TEXHOJIOTHH, KK HCIOb30BAHME HA 3aHATHAX SJECKTPOHHBIX M3NaHHMil (YTCHHE NEKIHii C
UCIIONB30BAHHEM Claiif-Ipe3eHTalii, DIeKTPOHHOTO Kypca JeKnuil, rpadudeckux OOBEKTOB, BHIECO- ayAHo- MaTepuanoB (depe3 HHTepHer),
BHUPTYaJIbHBIX JIA0OPATOPHUH, MPAKTUKYMOB), CNEHUAIM3HMPOBAHHBIX M OQHCHBIX MPOrpaMM, MH(OPMALMOHHBIX (CIPABOYHBIX) CHCTEM, 0a3 JaHHBIX,
OpraHH3alys B3aUMOEHCTBHS C 00yJaIONIMMHUCS IOCPEICTBOM JIICKTPOHHOH MOYTHL, (opyMoB, MIHTepHET-IpyIII, CKaHIl, YaThl, BUICOKOH(EPEHIICBA3b,
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[Ipu ocymecTBieHMH 00pa30BATENBLHOTO TpOIecca MO TUCIHUIUIMHE HCIOJB3YIOTCS
cienyromye nHPOpMaIMOHHbBIE TEXHOJIOTHH:

) WCIIONB30BAaHUE HA  3aHATUAX  AJIGKTPOHHBIX  M3JAaHUW  (UTEHHE JIEKIUH C
UCIIOIb30BAHUEM  CIIAlA-TIPE3EHTAIMi,  JJIEKTPOHHOrO0  y4eOHOro  MmocoOWs),  BHJICO-
ayJIMoOMaTepuaos;

) OpraHu3aIys B3auMOAEHCTBHS ¢ obydaromumucs mocpeacrsom CJ1O Moodle.

10.2. Tlepedenp mporpaMMHOTO 00ECTICUCHUS
MS PowerPoint, MS Word, ZOOM.

10.3. [TepevyeHpr MHGOPMAITMOHHBIX CITPABOYHBIX CUCTEM
He ucnons3yrorcs.

KOMITbIOTEPHOE TECTHPOBAHME, JMCTAHLHOHHBIC 3aHATHS (OMMMNHMaznbl, KOH(EpeHIMH), BeOMHAp (CEMHHAp, OPraHM30BaHHbBINM 4Yepe3 IHTepHer),
[OJTOTOBKA IIPOEKTOB C HCIOIb30BAHHEM IEKTPOHHOTO Orica Min 000T0YKH) U T.II.
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JHUCT AKTYAJIN3AIIMUA PABOYEN IPOT'PAMMBI JJUCIHUILINHBI

b.1.5.13 Xumus
VYueOHblii BrecenHble H3MeHEHUA IIpenonasarens IIporokon 3acenanus
ron (®HO) BBITTyCKaOIIeH Kadeaps

(mata, Homep), DO
3aB.KadeIPOii, OJIHUCH

B mabauye yxazvigaemcs moabko xapakmep usmeHeHull (Hanpumep, usmeHeHue memvl, CHUCKA UCHOYHUKO8 NO meme UU
memam, cpeoCcms HPOMENCYMOUHO20 KOHMPONA) ¢ YKA3aHuem nyHKmos paboueu npocpammvl. Camo coodeposcanue
UBMEHEHU OQOPMIIAEMCS NPULONCEHUEM IO CKEO3HOU HyMepayuu.
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