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1. IACIIOPT PABOYEM IMPOT'PAMMBI YYEFHOU JUCITATLIMHBI XUMUA

1.1. Obs1acTh NPUMEHEHHUS TPOTPAMMBI.

1. Pabouas mnporpamMma y4eOHOW MUCHMIUIMHBI «XUMHS» SBISETCA YacTbIO
OCHOBHO npodeccroHanbHOl o0pazoBarensHOU iporpammel (OITOIT) B cootBeTcTBrm ¢ PT'OC
CIIO 34.02.01 - CectpuHcKoe aeno.

Mecro mucummumnbl «Xumus» B cTpykrype OIIOIL: mpodeccrnoHanpHble AMCHUTUIAHBI
Maremaruueckuil u oOmuil ecrectBeHHOHayuHbI nuki (EH).

2.
3. 1.2. Heau u 3agauym y4yeOHOIl JUCUMIUIMHBI — Tpe0oBaHMs K pe3yJabTaTaMm
OCBOCHUA
Henun 1 3aga4u AMCHMIIJIMHBI
Hens aucuuniauHsel — (OPMUPOBAHHUE Y CTYACHTOB CHCTEMHBIX 3HAHUW W yMEHUH

BBINIOJIHATh PAacyeThl MapaMeTpoB (PU3MKO-XUMHUYECKHX IPOLIECCOB, MPH PACCMOTPEHUH HX

(U3UKO-XMMHUYECKON CYIIHOCTH M MEXaHHW3MOB B3aWMOJEWCTBMS BEIIECTB, MPOUCXOJANINX B

OpraHu3Me 4eJOoBeKa Ha KJIETOYHOM M MOJIEKYJISIPHOM YPOBHSX, a TakKe IPHU BO3JECHCTBUU Ha

YKUBOM OpraHru3M OKPYKAIOIIEH CpeIbl.

3amaun:

— (¢opMUpOBaHHE Yy CTYACHTOB NPEJICTaBICHUN O (GU3UKO-XUMHUYECKUX AacleKTax Kak o
BOKHEHIINX OMOXMMMYECKUX Tpolleccax M pa3IMyHBIX BUIaX TOMEOCTa3a B OpraHU3Me:
TEOPETUYECKHE OCHOBBI OMOPHEPTeTUKH, (PAKTOPHI, BIUAIOLIME HA CMEIICHHE PaBHOBECHS
OMOXMMHYECKUX MPOIIECCOB;

— W3y4Y€HUE CTYJEHTAaMH CBOWCTB BEIIECTB OPraHUYECKOM M HEOPraHWYECKOM HPHUPOJIBI;
CBOMCTB PacTBOpPOB, PA3NIMYHBIX BUIOB PABHOBECHMN XUMHYECKHUX PEAKIMHA M MPOILIECCOB
AKHU3HEIEATEIIbHOCTH; MEXaHU3MOB JIeUCTBUS Oy(pepHBIX CHCTEM OpraHu3Ma, UX B3aUMOCBS3b
U poilb B MOAJEPKAHUU KHUCIOTHO-OCHOBHOTO TOMEOCTa3a; OCOOEHHOCTEH KHCIIOTHO-
OCHOBHBIX CBOMCTB aMHHOKHUCIIOT U O€NIKOB;

— MW3Yy4YEHHUE CTYJCHTaMU 3aKOHOMEpPHOCTEH MpOTEeKaHUs (U3UKO-XUMHUYECKUX IPOIIECCOB B
JKUBBIX CHCTEMax C TOYKM 3pEHMS MX KOHKYPEHLUHU, BO3HHUKAIOIIEH B PE3YyIbTATe
COBMEUIEHUS PABHOBECUH Pa3HBIX THUIIOB; POJIM OMOI€HHBIX AJIEMEHTOB U UX COEIUHEHUH B
KHUBBIX CHCTeMax; (PU3MKO-XUMHUYECKUX OCHOB IIOBEPXHOCTHBIX SBJIEHUH U (HaKTOpPOB,
BIMSIOIIMX Ha CBOOOJHYIO IIOBEPXHOCTHYIO SHEPruI0; OCOOCHHOCTEH ajacopOuuu Ha
pasNnUuHbIX T'paHULAX pa3fenoB (a3; ocoOeHHOCTENH (U3MKOXMMMU JUCIEPCHBIX CHUCTEM U
pacTBOpPOB OUOTIOIUMEPOB;

— (opmupoBaHuE y CTYICHTOB HaBBIKOB U3y4EHUS HAYYHON XMMHUUYECKON JINTEPATYphI;

— (opmupoBaHuE y CTYICHTOB YMEHHH JUI pelieHnsl IPOoOIEMHBIX U CUTYallMOHHBIX 33/]a4.

4, B pesynbrare ocBoeHus y4yeOHOW IUCHUIUIMHBI OOy4aloUIUiicss OCBauBaeT
CJIEYIOIINE KOMICTCHIINHN:

5. Komnerenuu
. Crpykr
|
6 (xoa 1 pa 10. YpoBHu ocBOeHuSst
' . KOMIIEeT 11. (ocHOBHBbIE MPU3HAKH OCBOEHUS)
7. HANMEHOBaH
HIINH
ue)
12. OK09. 13.  3mnare: [14. [15.  OCHOBHbBIE (PU3MKO-XMUMUYECKHE TMOHATUS H
OpueHTHpOBaThCS B TEOpUHM;  OCHOBHbIE  I€JIM,  3aJayd,  METO/pb]
YCIOBHSAX CMEHBI WCCIICIOBAHMs; 3aKOHBl XUMHUM M €€ 3HAuUeHUs JUlsl
TEXHOJIOTUH B MEUITHHBL.
npodeccruoHaIbHON 16. 17. MeTombl  OIEHKH  MMapaMeTpoB  (PU3UKO-
NeaTeNbHOCTH. XMUMHUYECKHUX MPOIIECCOB MPH PACCMOTPEHHH CYLTHOCTH|
B3aMMOJICHCTBHSI ~ BEIIECTB,  NPOUCXOIAIIUX B
OpraHu3Me YeloBeKa.




6.

KoMmnerenny
a e CrpykT
(kox u pa

. KOMIIET
HAMMEHOBAaH
HIHH
ue)

10. YpoBHHU ocBoeHHS
11. (ocHOBHBIE NPU3HAKU OCBOEHMS)

18.

19.  nHayunymwo MEIULUHCKYIO IuTeparypy,
OTEYECTBEHHBI W 3apyOCXKHBIH OMNBIT IO pPa3HBIM|
aCIIEKTaM  JICYEHHMsI W COXPAaHEHMS  3/10pPOBbS
HACEJICHUs, UCIOJb3ysd MPU 3TOM Oarak XMMHYECKHX
SHAHMM.

20. VYMeTh:

21.

MOJIb30BATbCA TPH  PEHICHUH MPO(HEeCCHOHATBHBIX|
3aJad  OCHOBHBIMH XHUMHYECKHMH METOJAAMHU U]
METOJJAMH CMEXKHBIX C HHMH HayK; I10JIb30BaThCS
yueOHOMH, Hay4yHOM, Hay4YHO-TIONYJISIPHOM]
MTEepaTypoil.

22.

23.  OOBSICHSITHP  MEIUIIMHCKHE  TPOIECCHl
WCIIOJIb30BAHUEM  €CTECTBEHHOHAYYHOTO  TIOAXO]Ia;
[POrHO3MPOBATh HAINpPABJICHUE U PE3yNbTaT (U3HUKO-A
XUMHWYCCKUX IMPOUECCOB U XUMHUYCCKUX npeBpameHHﬁ
OMOJIOTHYECKH BAXKHBIX BCIIICCTB.

24.

pelaTh CUTyallMOHHbIE 3a]]auH, ONUpPasiCh HA
TEOPETUYECKHE MOJI0KEHHS, MOAETUPYIOIINEe (HPU3UKO-
XUMUYECKHE IPOILECCHI.

25. Nmethb
MPaKTUYECKU I
OTIBIT:

26.

217. aO0CTPaKTHBIM MBIIIICHUEM, BBIJICSATH TJIaBHOE
B O00OBEKTE HCCIEAOBaHUS MPU aOCTPArupPOBAHHU OT|
HECYIIIECTBEHHOTO; BIJIAZICHUE HAaBBIKAMH ITOJTOTOBKH|
AQHATUTHYECKNX  MAaTepUaNoOB H  TIPE/CTaBJICHUS]
pe3yapTaToB B (hopMe BBICTYIIIICHUH W IMyOIMKaIIHA.

28.

29. METOJaMHU XHMMHYCCKOI'O 3HaHHUA, a TaKX¢
(1)I/ISI/IKO'XI/IMI/ILIGCKOFO N MaTCMATUYCCKOI'O alllapaToB
T 00BICHEHHS C ux IIOMOIIBIO MHOTHX
MCIHUIIMHCKHNX npo6neM; IIOMCK B C€THU I/IHTepHeT.

30.

31. g pemeHuss npodecCHOHANBHBIX — 3ajay]
BJIAJICTh OCHOBHBIMH (PU3UKO-XUMHUYECKUMHU METO/IaMHY|
WCCIICIOBAHMSI CTPOCHUS, CBOWCTB M PEAKIIMOHHOMH]
CIIOCOOHOCTH COEIMHEHHI.

2. CTPYKTYPA U COJAEPXKAHUE YUYEBHOU JUCIHUTIJIMHBI

32. 2.1. O0mmii 00bem yueOHOM TMCUMILUIMHBI M BUABI Y4e0HO#l padoThI

33.

34. Buj yueOHoi padoThI O0bem yacoB

35.

MaxkcuMaJibHasi ydeOHasi HATpy3Ka (Bcero) 91

36.
37.

AynuTopHas yyeOHas padora (Bcero) 61

B TOM YHCIJIC:




38. JICKIIMOHHBIE 3aHATHUS
39. MIPAKTUYECKHUE 3aHITH
40. 1a00paTOpHbIE 3aHATHS
41, KypCOBO# MPOeKT (paboTa) (ecim mperycCMOTPEHO)
A2, BHeayauTopHas (camocTosiTesIbHAs) padora
43. B TOM YHCIIE: 30
44. CaMOCTOsITeNIbHAS PaboTa HaJl KypCOBBIM MTPOSKTOM (paboToii) (eciy
MPEAYCMOTPEHO)
45. nHBIE (POPMBI CAMOCTOSITENILHON pabOTHI (IPH UX HATWYHHN)
46. IIpomexyTouHas arrecTanus B opme Jnd.3auer
47.
48. 2.2. TemaTu4yecKHii NJIaH U coepKaAaHHe YUeOHOH AU CHUIITUHBI
49.

50. 2.2.1. Conep:xkanue JgeKnuii



ol. No TexHoJsiorus TpyroeMkocTh
TeMbI 52. Ha3Banue pa3saena / Tembl e — (uac.)
53. 1|/OcHoBHBIE MIOHATUSA XUMHUYECKONH4, nexkuma- 95. 4
TCPMOJUHAMHUKN U 6H03HepFeTI/IKI/I. HepBOG BM3yasn3auusa, B TOM
M BTOpOE€  Hauaja  TEPMOJMHAMHKHU.ypucne C
XuMuueckas KUHETUKA U KaTalu3.npmeHeHnem
XUMHUYECKOE PAaBHOBECHE. 5 NEKTPOHHOTO
0byyeHuns u
[AMCTaHUMOHHbIX
0bpa3oBaTesibHbIX
TeXHOJIOTNM
56. 2|CBolicTBa pPacTBOPOB HHU3KOMOJICKYISIPHBIX57. npobnemHas 58. 4
BCIICCTB. HpOTOJ‘II/ITI/IIIeCKI/Ie PaBHOBCECHUA Hpne KUumuA, B TOM ymncne
[POLECCHI. Bydepnsie CHCTEMBL.(c npyMeHEHNEM
['eTeporeHHBIE PABHOBECHS B  PACTBOPaXj; EKTPOHHOTO
PIIEKTPOJIUTOB. 06yueHNa 1
AVNCTAHLMOHHbIX
06pasoBaTebHbIX
TEXHO/IOTNM
59. 3 BBemeHnne B XUMHIO DJJIeMeHTOB, uX60. nekuma- 61. 4
MPUMCHCHUC u MeJII/IKO-6I/IOHOFquCKoe|3y|3yan msaumua, B Tom
3HaueHne. KOMIUIEKCHBIE — COeAMHEHUS.\ypcne c
lcronb30BaHnE KOMIIJIEKCOB METAIJIOB Bl pUMEHEHMeM
MCIUITHHC. 5/1eKTPOHHOTO
0by4yeHna u
AVNCTAHLMOHHbIX
06pasoBaTebHbIX
TEXHOOTNI
62. 4 |®U3UKO-XUMHS TTOBEPXHOCTHBIX SIBIICHUA H63. nexkuma- 64. 4
JUCIICPCHBIX CUCTCM B (bYHKHI/IOHI/IPOBaHI/II/I BM3yanunsauusa, B TOM
PKUBBIX CHCTEM. ymncne c
npUMeHeHnem
BNEeKTPOHHOro
0byyeHUna n
ANCTaHLMOHHbIX
06pasoBaTe/ibHbIX
TEXHOIOMNI
65. 5 [Buonoruuecku aAKTHBHBIEG0. nekumsa- 67. 4
HHU3KOMOJICKYIISIDHBIC I/IBM?,yan nsauua, B TOM
BBICOKOMOJIEKYJISIPHBIE OpraHuYyeCcKUueyycne ¢
BEIIECTBA (CTPOCHUE, CBOMCTBA, y4acTHE Bl PUMEHEHMEM
(YHKIITHOHUPOBAHHE KUBBIX CHCTEM). 5NeKTPOHHOIO
0by4yeHusa n

ANCTAHUMOHHbIX
0bpa3oBaTesbHbIX
TEXHOIOrNM




68. Jlekuus-BU3yaau3amusi (BUaeOICKIMSA). Peanuzyercs c MIPUMEHEHHUEM
MYJIbTUMEAUMHBIX  TEXHOJOrWMH. 3agaueld  MpernojaBaresst  SIBJISIETCS  CBOEBPEMEHHOE
KOMMEHTHUPOBAHUE JIEMOHCTPUPYEMBIX POJIMKOB, (hOTOrpaduii UK CIaiiIoB.

69. IIpoo6aemuas gekuusi. OTIMUUTEIEHON 0COOCHHOCTHIO TPOOIIEMHOM JISKIIUH SIBJISICTCS
TO, YTO MpENoJaBaTeb B Hayajle M IO XOAYy H3JI0KEHUS y4eOHOro marepuaia CO3JaeT
POOJIEMHBIE CUTYAIMK M BOBJICKAET OOyJaroNIuXcst B UX aHanu3. [IpobieMHast cUTyamusi MOKeT
BO3HHKHYTh TIPH TPUMEHEHUHW TWPErojaBarelieM NpOOJEMHOTO BOMpOCAa WM  3aJlaHUsl.
OOyuaromuiicsi JOJDKEH HAxOJIUThCS B COIMAIIBHO-aKTUBHOW TMO3UIUH, T.€. TPUICTCS
BBICKA3bIBaTh CBOKO TIO3WIIMIO, 3aJaBaTh BOIPOCHl, HAXOJIWUTh OTBETHl W BBICKA3bIBATh

MPEITOII0KECHHUS.
70.
71. 2.2.2. IlpakTHuyeckue 3aHATHS
72.

73. Ne 74. TemaTuka npakTuyeckux |76. TexnoJsiorus|/8. TpynoemkocTh,
TeMBbI 75. 3aHATHI 77. NPOBeAeHNs (uac.)
79. 1/OcHOBHBIE  TOHATUS ~ XUMHYECKOHKOMOWHHPOBAHHOE 80. 12

TEPMOJMHAMHUKH W  OHMOYHEPTeTUKHU.3aHSATHE, B TOM YHCIIC
[lepBoe " BTOpOE Havaac MpUMEHEHNEM
TEPMOIMHAMHKH. XUMHUYECKASPIIEKTPOHHOTO
KHHETHKAa W KaTauu3. XHUMHUYEeCKOSOOydeHHS U
paBHOBECHE. ITUCTAHITHOHHBIX
00pa3oBaTEeIbHBIX
TEXHOJIOT U1
81. 2 (CpoiicTBa PacTBOPOBKOMOWHUPOBAHHOE 82. 14
HU3KOMOJIEKYIISIPHBIX BEIIECTB.3aHATHE, B TOM YHCIIE
[IpoTonutuyeckue  paBHOBECHsS  H/C IPUMEHEHHEM
mpoueccel.  bydepHble  CHCTEMBLPIEKTPOHHOTO
['ereporennsie paBHOBECHS BOOyUYeHUS U
[pacTBOpax 3IEKTPOIUTOB. TUCTAHIIMOHHBIX
00pa3oBaTENIbHBIX
TEXHOJIOT Ul
83. 3 BBegeHHE B XUMHUIO 3JEMEHTOB, HMXKOMOWHHUPOBAHHOE 84. 8
[IPUMEHEHHE u MEMKO-3aHSTUE, B TOM YUCIIE
OuoJIOrNYecKoe 3Ha4YeHHeE.C MPUMEHEHUEM
KomrnekcHbie COEIMHEHUSL.PIICKTPOHHOTO
Vcnionb3oBanue KOMIUJIEKCOBOOYUEHUS U
METaJJIOB B MEIULIMHE. TUCTAaHIIMOHHBIX
00pa3oBaTEIbHBIX
TEXHOJIOT Ui
8b. 4 |®U3UKO-XUMUS MMOBEPXHOCTHBIXKOMOMHUPOBAHHOE 86. 8
SBICEHUH U B (YHKIMOHUPOBAHWHBAHSATHUE, B TOM YUCIIE
PKUBBIX CICTEM. C IPUMEHEHUEM
RJIEKTPOHHOTO
0OydeHus u
TUCTAHIIMOHHBIX
00pa3oBaTENbHBIX
TEXHOJIOT U1
87. 5 |dU3UKO-XUMUS AUCHEPCHBIX CUCTEM BKOMOWHUPOBAHHOE 88. 8
(yHKIIMOHUPOBAHUY JKUBBIX CUCTEM. [aHSATHE, B TOM YHUCIIE
C IPUMEHEHUEM
RIIEKTPOHHOTO
oOydeHus u




TUCTAHIIMOHHBIX
00pa3oBaTEIIbHBIX
TEXHOJIOT Ui

89.

buosornuecku
HU3KOMOJICKYJISIPHBIE

AKTUBHBIGKOMOMHHPOBAHHOE
WBaHATHE, B TOM YHUCIIC

BBICOKOMOJICKYJIAPHBIC OPraHu4CCKUCC IPUMCHCHUEM

BemiecTBa  (CTpOCHHE,

CBOMCTBA,PJIEKTPOHHOTO

ydacTue B (QYHKIIMOHUPOBAHHUE KUBBIX00YICHHS U

CUCTEM).

TUCTAHIIMOHHBIX
00pa3oBaTEIbHBIX
TEXHOJIOT Uil

90.

10




91. KomOunupoBanHasi popMa npakTuyeckoro 3aHaTus (KomOuHupoBanHoe 3ausitue).
B xo0/1e KOMOMHMPOBAHHOTO 3aHATHS PEIIACTCS KOMIUIEKC AMIAKTHUYECKHX LIeJel: cooOrieHne
HOBBIX 3HAHMIA; OpraHM3alMs CaMOCTOSITENBHOTO H3YYEHHUS HOBOIO YYEeOHOTO Marepuana;
¢dbopMupoBaHHE Ha OCHOBE YCBOCHHBIX 3HAHMH OOIMX KOMIIETEHIMH; IIOBTOpEHHE W
3aKperuieHHe MpPOMJIEHHOro Marepuana; yTOYHeHHe, O0000IIeHHe | CHCTeMaTH3alus
MOJIy4eHHBIX 3HAHUH; OSKCIEPUMEHTAIFHOE TIOATBEPKICHHE TEOPETUUYECKUX MOJIOKCHHIA;
BBIpa0OTKAa YMEHHH M HABBIKOB CaMOCTOSITEJIBHOTO YMCTBEHHOTO TpPYyHa; KOHTPOJb, aHAIU3 U
OIICHKAa 3HAHWH W YMEHHU OOYyYaroUIMXcsi, KOPPEKTHPOBKa y4eOHOTO Mpollecca Ha OCHOBE
pe3yIbTaTOB MPOBEPKH, YTOYHEHHWE W JOTIOJTHEHUE 3HAHUH, TOJKPEIUICHHE YMEHUH; pa3BUTHE
MO3HABATENIBHBIX CIIOCOOHOCTEH 00yJarommxcs. Takum oOpa3om, B paMKax KOMOWHHUPOBAHHOTO
3aHATUS 00yJaromeMycsi HeOOXOAUMO OBITh TOTOBBIM K Pa3HOOOPa3HBIM BUAAM JIESITEIHLHOCTH
KaK TEOPETHUYECKOT0, TaK U MPAKTUIECKOTO XapaKTepa.

92.

93. 2.2.3. YueOHO-MeTOaUUYECKOE OOecTieYeHHe CAMOCTOSATE/IbHOI padoThl CTY1eHTOB

94.

98. ®opma 100. TpynoemkocT

96. TeM 97. TemaTuka
99. NpoBeIeHusl b (4ac.)

bl

101. 1 (102. IMpenmer m w™etonsr (103. MOATOTOBKA K 104. 10
XUMUYECKONW TEPMOJUHAMHKH. [TIPAKTUYCCKUM 3aHSATHUSM,
B3anMocBsi3b MEXIy [paboTa ¢  HHTEPHET-
nmporieccaMu obMeHa BermiecTB [pecypcamu u ObC.

M DHEpPruM B  OpraHu3Me.
XuMuyeckasi TepMOJMHAMUKa
KaKk TeopeTHYecKass OCHOBa

OMOHEPTETUKU.

105. 2 bydepnoe JIeCTBUE -107. MOJITOTOBKA K 108. 10
OCHOBHOM MEXaHU3M[IPAKTUYECKUM 3aHATHUSM,
MPOTOJIUTUUECKOTO paboTa ¢  UHTEpHET-
romMeocTasa opranusma.pecypcamu u IbC.

MexaHuszm nelcTBUA

Oybepubix cucteMm. Pacuer pH
MPOTOJIUTHYECKUX CHCTEM.

106. [IpencraBnenus 0
CTPOCHHUU METAUIOPEPMEHTOB U
NPYrux OMOKOMILIICKCHBIX
COCIMHEHUN (remorioOuH,
[IUTOXPOMBI, KOOATaMUHBI ).

109. 3 |CroiicTBa nucrnepcHbix(110. [IOATOTOBKA K 111. 15
cucteM. DakTOPBI, BIUSAIOMACIPAKTUYCCKUM 3aHATHSM,
Ha YCTOWYMBOCTH JIMO30JIeH.paboTa c UHTCPHET-

Koarynsanus. IToporpecypcamu u ObC.
KOaryJsiuu u ero

oTpesieieHue, MPaBUIIO

[[Tyneue-I'apau. B3aumnas

KOaryJsius. [TonsTue o

COBPEMEHHBIX TEOpHUSIX

KOAryJsIuu. Komnonguas

3alIuTa U HeNTU3aIus.

112. 4 |[Tonwu- u retepo-114. IMOATrOTOBKA K 115. 15

(I)YHKI_[I/IOHaJ'IBHOCTB KaK ONH U3MPAKTUYCCKUM 3aHATHAM,
XapaKTCPHBIX IIPHU3HAKOB| aboTa C HWHTCPHCTA




OPraHUYECKUX COCIMHECHUH,
Y4aCTBYIOIIMX B  Ipolieccax
PKU3HEACSTEIIbHOCTH u
WCIIOJb3YEMBbIX B KauyeCTBE
IEeKapCTBEHHBIX BEILIECTB.
OcobenHocTH XHUMHYECKOTO

MOBEJACHUS TIOMU- U TEeTEePO-
(hYHKIIMOHATTLHBIX COCAMHCHUI:
KUCIIOTHO-OCHOBHBIE ~ CBOMCTBA
(amdouTh), [HUKIM3ANHS U
xemaTooOpa3oBanue. B3ammHOE
BITSTHUC (YHKIIMOHATBHBIX]

CPYIIIL.

pecypcamu u ObC.

113.




116.

B xo/1e ayTMTOpHBIX 3aHATHI HCIIOIB3YIOTCS CIICIYIOIINE 00pa3oBaTeIbHbIC

TEXHOJIOTHH:
119. Buanl
117. Buanl A 120. MeToauuyecKkue
. HCIO0JIB3yeMbIX
118. 3aHATHI N 121. pa3bsiCHEHHUS
TEXHOJIOI Hil
122. Jlexun 123. TpagunnonHas 124. I'maBHOE B JIEKIIUH — 3TO MBEICJIb,
JIEKIINS, JIEKIIH- JIOTUYHOCTD, YMEHUE IIOKAa3aTh
BU3YaJIM3AIIHS, WHTEPECHOE B M3JIaraeMOM BOIIPOCE, JIaTh
npobaemHasn nekums. bOpMYIMPOBKA — CXKaTble, TOYHBIE |
3allOMHHAIOIINECS, MOOOUTHCS MOIgbBEMA
WHTEIICKTyaTbHOM SHEPrUu
oOyJaronuxcs, BBI3BAThL  JIBIKEHUE
MBICITA BCJIEI 32 MBICIBIO JIGKTOPA,
MOOUTHECA  OTBETHOH  MBICIUTEIHLHON
peakuuu. Jleknus mpu3BaHa BBI3BIBATH Y
CiIymaTesneu Ppa3MBIILIIEHUS,
MIOJICKa3bIBaTh HaIpaBJICHUE
CaMOCTOSITENbHOU paboThI MBICIIH,
MoOYyX1aTh K JEHCTBHIO, OBITH IIKOJIOM
HAyYHOTO MBITIICHUSI.
125. [Tpaktuueckue | 126. TpaguumoHHoe | 127. [IpakTrueckue 3aHATHS — METO]T
3aHATUA npakTnyeckoe 3aHATUE, PEOPOAYKTHUBHOTO 06yquI/I${,
3aHSTHE C PelIeHueM 00ecreunBaroIuii CBA3b TEOPUHU U
CUTYalMOHHBIX 33/1a4. MPaKTHUKH, COJICHCTBYIONTUI BBIPAOOTKE Y
CTYJICHTOB YMEHUH 1 HAaBBHIKOB
MIPUMEHEHUS 3HAaHUH, TOJTyYEeHHBIX Ha
JICKIIMH U B XOJI€ CAMOCTOSITEJIbHOM
paboTHI.
128.
129. B xoje 3aHATHH C IPUMEHEHUEM JICKTPOHHOTO OOYYCHHS M TUCTAHIIMOHHBIX
00pa3oBaTeNIbHBIX TEXHOJIOTUH UCIIOJIL3YIOTCS CIICIYIOITNE 00pa30BaTeIbHbIE TEXHOIOTHH:
132. Buambl
130. Buabl A 133. MeToauuyeckue
. HCMO0JIb3yeMbIX
131. 3aHATHH . 134. pa3bsiCHEHHs
TEeXHOJIOT it
136. Oddnaiin unun
OHJIAMH TE€XHOJIOT'UH:
BeOWHAPHI,
BHJICOKOH(DepeHIInH,
BUPTYyaJIbHBIE
Py 139. 3aHATHE  TOPOBOAMUTCSA €
MPaKTUYECKUEC 3aHATUS U
T MIpUMEHEHUEM HH(POPMAIIHOHHO-
P . TEISKOMMYHHKAIIMOHHBIX CETEH MNpHU
137. KeiicoBas- YHHKAL P
. OTIOCPEIOBAaHHOM (Ha PaCCTOSHUM)
135. JIMCcTAaHIIMOHHBII | TEXHOJIOTHUS: o
B3aMMOJICHCTBUHM OOyJarommxcs u
YPOK UCIIOJIb30BaHNE HAOOPOB

(KelCOB) TEKCTOBBIX,
ayJIMOBHU3YAIIbHBIX U
MYJIbTUMEIHIHHBIX
y4eOHO-METOAUYECKUX
MaTepHalioB U UX
pacchlIKa st
CaMOCTOSTEILHOTO
U3YUYCHHSI YUAIUMCS TIPU

NEeAaroTnYeCcKuX pabOTHHUKOB.
JlucraHiMoHHbIE  00pa3zoBaTebHbIE
TEXHOJIOTUU IIPEIIO0JIaratoT
yJIaJ€HHBIA PEeKUM pabOTBhI.




OpraHu3aIlluH PETYISIPHBIX
KOHCYJIBTALIUM Y
IIPENOAABATEIICH.

138. WunuBuayanbHbie
U TPYIIIOBbIC
KOHCYJIbTAIlHH,
peanu3yeMbie BO BCeX
TEXHOJIOTUYECKUX Cpeax:
AJIEKTpOHHAs 1moyra, chat-
KoH(pepeHIH, GOPyMEI,
BUJCOKOH(EPEHIINH H T.JI.

141. Texnomornu
UHTEPAaKTUBHOTO
00yueHus1, TpynInoBoy U
KOJJIEKTUBHOM pabOThl Ha
OCHOBE UCIOJIb30BaHUS

143. 3aHsiTHE  TPOBOJIUTCA  C
MPUMEHEHUEM  COJEpIKalleics B
0a3ax MaHHBIX M HCIIOJB3yeMOH TpH

peanuzanuu 00pa3oBaTeNIbHbIX
CBOOOHBIX PECYPCOB,
porpamm uH(bopMauu u
pa3MeIIeHHBIX B
obecrieunBatromux ee o0paboOTKy
MHTEPHETE, MH(OPMALTMOHHBIX TEXHOJIOTHI
140. DaekTpoHHbIH | 142. JNEKTPOHHBIX p ’
TEXHUYECKUX CPEICTB, a TaKKe
YPOK 00pa3zoBaTeIbHBIX
MH(OPMALMOHHO-
peCypcoB, BKIIFOUECHHBIX B .
TEJIEKOMMYHHUKAITHOHHBIX ceTeH,
KOMIUJIEKT Y4eOHUKa,
obecrieunBarONUX  mepenadyy 1o
METOJUUECKUX .
JVHUAM CBsI3U YKa3aHHOH
MaTepHaIoB U .
uHpopManuy, B3aMMO/ICHCTBHE
IEKTPOHHBIX
oOyyaromuxcs M IMeJaroru4eckux
00pazoBaTeIbHBIX
PaOOTHHKOB.
pecypcoB, pa3pabOTaHHBIX
IpenoiaBaTesiMU
144,
145. Bonpocs! 11 MOArOTOBKM K TPOMEXYTOUYHOM aTTecTaluy, 3a0aHus A7

CaMOCTOSATEIBbHOMN pa6OTBI U METOANYCCKUE PEKOMCHOAIINHU 110 BBIIIOJTHCHUIO BaﬂaHI/Iﬁ

CaMOCTOSATEIBbHOMN pa6OTBI CTYACHTOB BK/IIIOYCHEI B (bOHI[ OIICHOYHBIX CPEACTB AUCLUIIIINHBI.
146.

147. 3. METOJJUYECKHME YKA3AHUA JJIsSI CTYJEHTOB IO YYEEHOM

JUCIHHUIIIUHE
148. 3.1. PexoMeHAalMU 110 TEOPETHYECKOMY 00y4€eHHIO.
149. D¢} dexTHBHOCTh OCBOEHHS CTYACHTAMU YUY€OHBIX JUCIMILTUH 3aBUCUT OT MHOTHX

(bakTOpOB, U, MPEXJIE BCEro, OT PabOThI Ha JEKIMIX (YCTAHOBOYHBIX M 0030pHBIX). Ha nexiuu
MOKET OBITh BCECTOPOHHE PACCMOTpPEHA KaK OJHA TeMa, COOTBETCTBYIOIIAs OJHOMY BOIPOCY
9K3aMEHa WUJIM 3a4eTa, TaK U HEeCKOJIbKO CMEXHBIX TeM. B mocieqHem ciydyae JIEKIHIO CIEAyeT
paccMaTpuBaTh Kak «IIYTEBOJUTENb» IO TOMY MaTepuanty, KOTOPBHIM JOJDKEH OBJaJeTh
yuamwmiics. Jlis oTBeTa Ha dK3aMEHE WIIM 3a4eTe MPOCTOro BOCIPOM3BEACHUS TEKCTa TaKUX
JEKIUHA HEeIOCTaTOYHO. DJTO HE O3HauaeT, YTO TMOJOOHBIE JEKIMHW HEOOsI3aTeNbHbBI s
KOHCIIEKTUPOBAaHUA W yCcBOEHUsA. [IpaBUIBbHO 3aKOHCTIIEKTHPOBAHHBIA JEKIIMOHHBIM MaTepHal
MO3BOJISIET CTYJIEHTY CO3/IaTh YCTONYMBBIA (PYHIaMEHT JUIsl CAMOCTOSITENIbHOM MOATOTOBKH, 1aeT
BO3MOXHOCTh MOJYYUTh U 3aKPEMUTH MOJIE3HYI0 MHpopMaruio. FIMEHHO Ha JEKIUU CO3/Ial0TCs
OCHOBBI 51 3G (}EeKTUBHOW U IUIOJOTBOPHOW paboThl ¢ uHpOpMalMed, KoTopas HYXHA
CTYICHTY, KaK B MPOo(ecCHOHAIBHOM, TaK U B IOBCETHEBHOM KU3HU.

150. Bocnpustre ek u ee 3anuch — 3TO MPOIECC TOCTOSHHOTO COCPEAOTOYEHHOTO
BHHMMAHUsI, HAIIPABJIICHHOTO HA MOHUMAaHHUE PAcCYXACHUHU JEKTopa, 00yMbIBaHUE MOJY4YEHHBIX




CBEJICHMIA, WX OIICHKY M C)KaTO€ M3JIOKEHUE Ha Oymare B yA0OHOM i Bocnpustus dopme. To
€CTb, CAMOCTOSATENIbHAs pabdoTa CTyJEHTa Ha JIEKIUU 3aKJII0YaeTCsi B OCMBICIEHMM HOBOMU
nH(pOpMAIMK B KPAaTKOW paloHaNbHOM ee 3amucu. [IpaBuibHO 3amucaHHast JEKIHs MO3BOJISET
riy0ke YCBOMTH MaTepua, YCIEHIHO MOJTOTOBUTHCS K CEMHHAPCKUM 3aHATHAM, 3a4eTaM U
9K3aMEHAM.

151. Craymasi JeKnuio, HYKHO M3 BCEro II0JIydaeMOro MaTepuaia BBIOMpaTh |
3anMchIBaTh camoe riaBHoe. Cienyer 3HaTh, UTO TJIaBHBIE MOJIOKEHMSI JIEKLIMU IIPEernoaBaTellb
OOBIYHO BBIICISICT WHTOHAIMEH WM TOBTOPSET HECKOJBbKO pa3. VIMEeHHO mo3ToMy
IIpe/IBapUTeNIbHAs TOJArOTOBKAa K JIEKIUHU I03BOJIUT CTYAEHTY YJIOBUTH TOT MOMEHT, KOTJa
ClleyeT MepelTH K KOHCIEKTHPOBAHMIO, a KOTJa MOXHO IMPOCTO BHHUMATEIBHO CIIyLIATh
JeKuuoo. B CBA3M C ATMM HENUIIHE IMepe] HayaloM CECCUU elle pa3 Oersio MpocCMOTPETh
y4eOHUKH WIH MPEKHUE KOHCIEKTHl M0 M3y4aeMbIM IpeaMeTaM. DTO CTaHeT MEePBUYHBIM
3HAKOMCTBOM C TE€M MaTepuajoM, KOTOPbIH MPO3BYYUT Ha JIEKIHH, a TaKKe CO3/acT
HEO0OXOUMBIH MICUXOJOTHYECKUNA HACTPOM.

152. UToOB! MpaBUIILHO U OBICTPO KOHCIIEKTUPOBATH JIEKLHIO BAXKHO YYUTHIBATh, YTO
CrocoObl MOJauM JIEKIMOHHOTO MaTepuana MoryT ObITh pa3HbiMH. [IpemnomaBaTens MokeT
JUKTOBaTh MaTepHall, paccKas3blBaTh €ro, HE JaBas HUYEro IOJ 3alucCh, JUOO MPOBOIUTH
3aHATHE B (hopMe Juaiora co cryjaeHTamu. Yaiie Bcero MOKHO HAOII0JaTh COETUHEHHE ABYX
WM TPEX BBIIIEHA3BaHHBIX CIIOCOOOB.

153. O} PexTUBHOCTh KOHCHEKTUPOBAHUS 3aBUCUT OT yYMEHHUS BJaJleTh NMPaBUIbHOU
METOAUKON 3amucu Jekiuu. KoHeyHo, crnocoObl KOHCHEKTHPOBAaHUS y KaKJIOTO YeJOBeKa
uHAUBUAyanbHbl.  OJHAaKO  CYIIECTBYIOT  HEKOTOpble  Haubosiee  ymoTpeOisiemble U
1enecooOpa3Hble MPUEMbI 3allMCH JIEKIIMOHHOTO MaTepuasa.

154, 3anuch JIEKIMH MOXXHO BECTH B BHIE TE3MCOB — KOPOTKHX, MPOCTHIX
MpeioKeHnl, (PUKCHPYIOMUX TOJIBKO OCHOBHOE cojep:kaHue MaTepuana. KommuyectBo u
KpPaTKOCTh TE€3UCOB MOKET ONPEAEIATHCS KaK MPEnoiaBaTesieM, TaK U CTYIeHTOM. EcTecTBeHHO,
YTO TakKas 3aluch JIEKIUU TpeOyeT BIOCIEACTBUM OOpaIIeHHs K JOMOJHUTENIBHON JUuTepaType.
Ha otnenbHble JeKIMKM TPUHOCUTH COOTBETCTBYIOIIMI MaTepuall Ha OyMaXKHBIX HOCHUTENSX,
MPEJICTaBICHHBIN JIGKTOPOM Ha MOPTaje WIA MPUCIAHHBIA Ha «3JICKTPOHHBIA MOYTOBBIN SIITUK
rpynnel» (Tabmuiel, rpaduku, cxembl). JlaHHBIM MaTepwan OymeT oOxapaKTepHU30BaH,
IIPOKOMMEHTHPOBAH, JIOMOJIHEH HEMTOCPEICTBEHHO HA JICKIIUH.

155. Kpome Te3ncoB BaKHO 3amuchIBaTh MPUMEPHI, J0Ka3aTeIbCTBA, JaThl U LUQPHI,
MMeHa. 3HAYUTEIbHO OOJEeryaloT IOHMMAaHUE JIEKIIMM TE€ CXeMbl U Tpaduku, KOTOphIE
BBIUEPUMBAET Ha JTOCKE MpenojaBareib. [1o Mepe BO3MOKHOCTH CTYAECHTHI 10JKHBI IEPEHOCUTH
WX B TETPaJb PSAAOM C TEM TEKCTOM, K KOTOPOMY 3TH CXeMbl U TpaduKy OTHOCSTCS.

156. XOopomo ecid KOHCIEKT JIeKIUU JIOTOJHSETCS COOCTBEHHBIMU MBICISIMH,
CYXKJEHUSMH, BONPOCAMHU, BO3HHMKAIOIIMMU B XOJ€ MPOCIYIIMBAHUS COJEpKaHUs JieKuuu. Te
BOIIPOCHI, KOTOpPbIE BO3HUKAIOT y CTYIAEHTa NpPU KOHCIEKTUPOBAHWUU JIEKIIMH, HE BCErja
1enecooOpa3Ho 3a4aBaTh cpasy MNPy UX BOSHUKHOBEHUU, YTOOBI HE HAPYIIUTH X0 PACCYKICHUN
npenoaasaTessi. CTyIEHT MOXET MONbITaTbCsl OTBETUTh HAa HUX CaM B IpoLiecce MOATOTOBKH K
ceMuHapaM Ju00 0OCYAUTh UX C MpernoaBaTesieM Ha KOHCYJIbTallUU.

157. BaxHo u 10, Kak OyJeT pacroyio)keH mMarepuai B JeKIUU. Eciau 3anuce Te3ucoB
BEJIETCS TI0 BCEH CTpOKe, TO 11eJIeCO00pa3HO OTAENATh UX BPEMs OT BPEMEHHM KPACHOM CTPOKOH
WM TPOIYCKOM CTPOKH. IIpuMepsl ke M JONOJHUTENBHBIE CBEACHNS MOKHO CMEIIATh BIIPABO
WIM BIEBO IOJ TE3MCOM, a TaKKe Ha IOoJid. B TeTpagu HYKXHO BBIIENATH TEMBI JIEKLUH,
3alMChIBaTh PEKOMEHIYEMYIO Ul CaMOCTOSATENIBHOM TOJATOTOBKH JIMTEPATYPY, BHECTH
(bamunuio, UM U OTYECTBO NpenojaBarens. Hamuuue moseil B TeTpaau Mo3BOJIET HE TOJIBKO
MOJIyYUTh «POBHBII» TEKCT, HO U JaeT BO3MOXKHOCTh NPH HEOOXOJAWMOCTH BCTABUThH BAXKHBIE
JIOTIOJIHEHUS U U3MEHEHUS B KOHCIIEKT JIEKLIUU.

158. [Ipu cocraBieHUU KOHCHEKTOB HEOOXOIMMO HCIIOJIb30BAaTh OCHOBHBIE HABBIKU
creHorpadguu. Tak B mpolecce COBEPIICHCTBOBAHUS HABBIKOB KOHCIIEKTHPOBAHUS JIEKLUH



BaXHO BBIPA0OTaTh MHIUBUAYAJIbHYIO CHCTEMY 3allUCH MaTepHhaja, Hay4YUThCS PalMOHAIHHO
COKpALaTh CJI0BA U OT/AEIbHBIE CIIOBOCOYETAHHUS.

159. [IpakTuka mokasplBaeT, 4TO HE BCETAa CTYACHTY YAAeTCs YyCIIEBaTh 3allMChIBATh
CIIOBa JIEKTOpa Jake IpPH HCIOJb30BaHUU IMPUEMOB COKpallleHUs ciloB. B 3tom ciydae
JOMYCTUMO OOpaTUTHCA K JIEKTOPY € MPOCh0O0il MOBTOPUTH cka3aHHoe. IIpu oOpamieHnu BaxkHO
4eTKO C(hOpMYIUpOBaTh NMPOChOy, yKa3aTb KaKOW OTPBIBOK HEOOXOIMMO BOCIIPOM3BECTH eIl
pa3. OpgHako He Bcerja yloOHO NIpephIBaTh XOA JEKUMU. B 3TOM ciydae MOXHO OCTaBUTh
IIPOITYCK, U MOCJIE JEKIUU YCTPAHUTh €ro IPU IMIOMOIIY KOHCIIEKTa cocesla. BaxkHo caenaTh 3T0 B
KOPOTKHH CPOK, [TOKa CBEXA MaMATh O BOCIPUHATOMN HA JEKUUU UHPOPMAaLIUH.

160.
161. Kpurepuu oneHKH JTeKIIMOHHOTO 3aHATHSA:
162. — MpeIBapuTeNbHasg MOJATOTOBKA K JIEKIIMU IO 3asBJICHHOW TEMaTUKE B paMKax
CaMOCTOSITENIbHOM paboTHI;
163. — AaKTUBHOE YydacTue€ B JIEKIMM (OTBETHl Ha BOIPOCHI IPENOAaBaTENs

BBICKa3bIBaHHE COOCTBEHHOTO MHEHUS U T.JI.);
164. — cobmoieHne yueOHON JUCITUTUIMHBIL.



165. 3.2. PexoMeHganuu Mo NPpaKTHYECKOMY 00y4EeHUIO

166. 3HAUMTENBHYIO POJb B U3yUYECHUU NPEIMETA BBHIMIOIHSIOT MPAKTUICCKHUE 3aHSATHSI,
KOTOpBIC MPHU3BAHBI, MPEXKIE BCEro, 3aKPeIUIATh TCOPETHUECKHE 3HAHMSI, MOJIyYEHHBIC B XOJIE
MPOCTYIIMBAHUS ¥ 3allOMUHAHUS JIGKIIMOHHOTO MaTepuana, O3HAKOMJICHHS ¢ Yy4eOHOH U
HAYYHOM JIMTEpaTypoOidl, a TAaKXKE€ BBIIOJHECHHUS CaMOCTOSITENIbHBIX 3aJaHud. TeM cambiM
MIPAKTUYECKHUE 3aHATHS CIIOCOOCTBYIOT TOJyYEHUIO HanOoJee KAYeCTBCHHBIX 3HAHHA, TIOMOTAOT
nproOpeCcTH HABBIKKA CAMOCTOSITEIEHON PaOOTHI.

167. Ilpucrynas K MOATOTOBKE TEMbl MPAKTUYCCKOTO 3aHATHS, HEOOXOIUMO, TIPEKIC
BCErO, BHUMATEIIFHO O3HAKOMHUTBCS C €ro IUIAHOM. 3aTeM HeoOXOJuMO  HU3y4YUTh
COOTBETCTBYIOIINE KOHCIIEKTHI JICKIIUHN, TJIaBbl YIeOHUKOB U METOIMICCKUX IMOCOOUH, pa3o0parh
MPUMEPHI, 03HAKOMHUTHCS C JIOTIOJTHUTEILHOM JINTEPaTypoil (CIIpaBOYHUKAMH, SHIIUKIIOTICIUSIMH,
cioBapsimu). [Ipemyaraercs kK HamOojee BaKHBIM W CJIOKHBIM BOIMPOCAM TEMBI COCTaBJISTH
KOHCITEKTBI OTBETOB. KOHCIIEKTHpPOBAHHE JOMOJTHUTEIBHBIX HCTOYHUKOB TaK)Ke CIOCOOCTBYET
0oJiee TIUIOJIOTBOPHOMY YCBOEHHIO y4deOHOro matepuasia. CienyeT TOTOBUTH BCE BOIPOCHI
COOTBETCTBYIOIIETO 3aHSITHSI: HEOOXOIUMO YMETh JaBaTh OMPEICIICHUS OCHOBHBIM ITOHSTHSIM,
3HATHh OCHOBHBIC TIOJIOKEHUS TEOPUH, TIPABHIIA U POPMYJIBI, IPEIOKECHHBIC JIJIS 3aIOMUHAHUS K
KaXJ01 Teme.

168. OuyeBuAHBI TPW CTPYKTYPHBIC YaCTH TPAKTHYSCKOTO 3aHSITHS: TPEIBAPSOIIAs
(MOAroTOBKAa K 3aHATHIO), HEMOCPEJACTBEHHO CaMO IPAKTHYECKOTO 3aHATHS (0OCYKICHHE
BOTIPOCOB TEMBI B TPYIIE, pelIeHHe 3a/1ad [0 TeMe) M 3aBeplIaronias 4acTh (IOCIeayromas
paboTa CTyJIEHTOB MO YCTPaHEHUIO OOHAPYKUBIIHMXCS MPOOETOB B 3HAHUSAX, CAMOCTOSTEIHHOE
pereHue 3a/1a4 ¥ BRIMOJTHEHUE 3aJaHUI TI0 pACCMOTPEHHOU TeMe).

169. He TompkO caMO MPaKTHYECKOE 3aHATHE, HO W TPEIBapSIONIas, ¥ 3aKITI0Yaromas
YacTU €ro SIBJISIIOTCS HEOOXOIUMBIMH 3BEHbSIMH LIEJIOCTHOW CHCTEMbI YCBOCHUSI BHIHECEHHOU Ha
00CYX/ICHHE TEMBI.

170. Tlepem oyepemHbIM TPAKTUYECKUM 3aHSATHEM IIEIECOO0Pa3HO BBIMIOJHUTH BCE
3a/laHus, TMpPEJHa3HAUYCHHbIE [JIsI CAMOCTOSITEIBHOTO PACCMOTPEHHS, HU3YUUThH JIEKIIHIO,
COOTBETCTBYIOIIYIO TEME CIEAYIOUIEr0 MPAKTHYECKOTO 3aHATHS, MOJArOTOBUTH OTBETHl Ha
BOIPOCHI TI0 TEOPUHU, pa3oOpaTh MpUMephl. B mpoiiecce MOAroTOBKU K MPAKTUYECKOMY 3aHITHIO
3aKpPEIUISIOTCS M YTOUHSIOTCS YyXK€ HM3BECTHBIE M OCBAMBAIOTCSI HOBBIE KATETOPUH, «SI3BIK»
ctaHoBuTcs Ooradye. CTOJIKHYBIIMCH B XOJ€ TMOATOTOBKM C HEIOCTATOYHO MOHSITHBIMHU
MOMEHTaMH TEeMbl, HEOOXOJIMMO HANTH OTBETHI CAMOCTOSATEIbHO MM 3a(UKCHPOBATH CBOU
BOIIPOCHI JUIsl IOCTAHOBKH U YSICHEHHUS WX Ha CAMOM MPAKTUYECKOM 3aHITUU.

171. B mnauane 3aHsATUS cJenyeT 3aJaTh MPENOAABATENI0 BOIPOCH MO MaTepHualy,
BBI3BABILIEMY 3aTPYIHEHUS B €r0 IOHUMAHUU U OCBOCHHH.

172. B xoae mpaKkTHYECKOTO 3aHATHS KaXIOMY CTYIEHTY HAJ0 CTapaThCs IaBaTh
KOHKpDETHBIE, YETKHE OTBEThl IO CYIIECTBY BOIPOCOB, JOBOAWTH KaXAyl 3aaady [0
OKOHYATEJILHOTO PElIeHUs, AeMOHCTPUPOBATh NMOHUMAaHUE MPOBEACHHBIX PACYETOB (aHATU30B,
CUTyalluii), B ciy4yae 3aTpyAHEHUN oOpaliarbcs K IpernojaBaTento. B Xxole mpakTHuecKoro
3aHSTUS KaXIbIH JOJDKEH ONMUPAThCS Ha CBOM KOHCIIEKTHI, CACIAHHBIC Ha JICKIMHU, COOCTBEHHbIE
BBIMTUCKU U3 YYEOHUKOB 1O JaHHOU TeMe.

173. Camoe ri1aBHO€ Ha MPAKTUYECKOM 3aHATUM — YMETh H3JI0XKHUTh CBOM MBICIH
OKPYKaIOIIUM, TTO3TOMY HEOOXOMMO 0OpaTUTh BHUMAHUE Ha MOJIE3HbIE COBETHI:

174. 1. Ecnu CTyAEHT 4YyBCTBYET, YTO HE€ BIaJIe€T HABBIKOM YCTHOTO H3JIOXKEHHUS,
HEO0OXO0IMMO COCTAaBHUTh MOJPOOHBIN MJIaH MaTepHuala, KOTOphIii oH Oynet m3naratb. Ho Tombpko
IJ1aH, a He TOPOOHBII OTBET, YTOOBI M30€XKaTh 3aUUTHIBAHUSL.

175. 2. CtyaeHTy HEOOXOAMMO CTapaThCs OTBEUATh, IPUICPKUBASACH TYHKTOB IJIaHA.

176. 3. Ilpu ycTHOM OTBETE HE BOJIHOBATHCS, TaK KaK BOKPYT JPY3bs, a OHH OYEHb
OnaroJkenare’abHbl K MPUCYTCTBYIOLIUM.

177. 4. CnenyeT TOBOpPUTH BHATHO MPHU OTBETE, HE YIIOTPEOISITh CIOBA-TIapa3HTHI.

178. 5. Tlome3HO W3IIOXUTH CBOM MBICIH MO TOMY WJIM WHOMY BOIpPOCY J0Ma, B
OOIIEKUTHH.



179. Ilpum HE0OXOIUMOCTH cleayeT oOpamaThCcs 3a KOHCYIbTAIMEH K MPENo1aBaTeio.
Nns Ha KOHCYNIBTAlMIO, HEOOXOJMMO XOpOIIO MPOAYMaTh BOIPOCH, KOTOPBIE TPEeOYIOT
Pa3bACHCHUA. Pabora Ha Bcex MMPAKTHUYCCKUX 3aHATUAX B TCUCHHUC CCMECTpa IMO3BOJIACT
MOATOTOBUTKLCS 0€3 TPYJHOCTEH U YCIEIIHO CAaTh YK3aMEH.

180.
181. KpwuTepum oueHKH pe3yJbTATOB BHINOJIHEHUS
NPaKTHYeCKOr0/JIa00paTOPHOro 3aJaHUA:
182. OueHka «OTAMYHO» — TOYHOE, IPABHIBHOE BBITIOJHEHNUE 33/IaHUS, TOUCK
peLIeHHUs.

183. OrmeHka «XOpoIIo» — MPaBUIHHOE BBIMIOJIHEHUE 33J]aHUs, TTOWCK PEIICHUS, €CTh
HeOOJIbIIE HETOYHOCTH B TIOJTYYEHHOM PE3YJIbTaTe WM 0(POPMIICHHH.

184. OrmeHka «yIOBJIETBOPUTEIHLHO» — MHOTO HETOYHOCTEH B TOPSIKE BBHITIOJTHEHUS
3aJIaHusl, OMHUOKK 0(hOPMIICHUS, 3aTPYTHEHUS TI0 BBITIOJHEHUIO aHAIOTUYHBIX JICHCTBUH.

185. OrmeHka «HEYIOBJICTBOPUTEIBHO» - OTCYTCTBUE HEOOXOJUMBIX 3HAHHHA 10
M3YYCHHOMY MaTepualy, OTCYTCTBHE TPEJCTABICHUA O PEaIM3yeMOW TEXHOJIOTHH, OIIUOKH B
MpoIiecce BBIMOJIHEHHS 33 JaHHS.

186. 3.3. PexomMeHAanuu Mo 3JJeKTPOHHOMY 00y4eHHIO U IPUMEHEHHUIO
AUCTAHIHOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOT U,

187. CornacHo cT. 16 ®@enepalbHOIO 3aKOHA IOJ] 3N1eKTPOHHbIM 06yyeHUem ITOHUMAETCS
opraHm3aius 00pa3oBaTEIILHON JIEATSIILHOCTH C IPUMEHEHUEM cojiepkaineiics B 0a3ax JaHHBIX
U UCHOJIB3yeMOW TpHU peanu3aluu o0pa3oBaTeNbHBIX MporpaMMm  HHQOpMaLUU U
oOecreunBarOmMuX ee¢ 00paboTKy WH(POPMAIMOHHBIX TEXHOJIOTHH, TEXHUYSCKUX CPEJICTB, a
Takke UH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHBIX CceTel, oOecneuuBaromuX Mepeaady Io
JUHUSAM CBSI3U YKa3aHHOW MHGpOpMAaIUy, B3aUMOJECTBHE OOydarouuxcs W TelIaroru4ecKux
PabOTHHUKOB.

188. Ilox JANCTaHLUOHHBbIMMU o6pasoBaTenbHbIMU TEXHONOrUAMM MOHUMAKOTCSI
oOpa3oBaTelibHble TEXHOJIOTHH, pealiu3yeMble B OCHOBHOM C NpPUMEHEHHEM HH(OPMAalHOHHO-
TEJIEKOMMYHUKALIMOHHBIX CETed MpPH OIMOCPEIOBAHHOM (HAa pAacCTOSHUHU) B3aWMOJIEHCTBUU
oOyuaronuxcs U neJjarornyeckux paboTHUKOB.

189. DnexkrpoHHoe  oOydeHHE  IpearojiaracT  HCIOJb30BaHME  HH(OpMaIuwy,
cojepkamieiicss B 0a3ax JaHHBIX, U HH(DOPMALMOHHBIX TEXHOJOTMH U HH(OPMALUOHHO-
TEJICKOMMYHUKAIIMOHHBIX CeTe s ee oOpaboTKM U TIepeiadyd MpH  B3auMOJEHCTBUU
oOyuaronuxcs 1 nearorndeckux paboTHUKOB. JlucTaHIIMOHHbBIE 00pa30BaTebHbIE TEXHOJIOTUU
pealn3yroTcss yepe3 MHGOPMAalMOHHO-TEJIeKOMMYHHKAIMOHHBIE CETH, KOrjga oOydaroluecs |
MeJarornyeckue pabOTHUKH HAXOIATCS Ha PACCTOSHUU.

190. To ecth W B TOM, U B JPYrOM Cllydyae MpeaycCMaTpHUBAeTCS HCIOJIb30BAHUE
KOMIIBIOTEpa U CETeBOM MH(PACTPYKTYPHI, HO MPHU AJIEKTPOHHOM OOYYEHHUU 3TO UHCTPYMEHTHI
HEMOCPEJCTBEHHOTO B3aMMOJCHCTBHS OOYYAIOIIUXCS M TEIarorn4eckux pabOTHHKOB, a MpH
JMCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUSAX — yIAJIEHHOTO.

191.

192. OCHOBHBIE BU/Ibl YYEBHO! JEATEJILHOCTU C IPUMEHEHUEM
JOT:

193. nekmuu, peanuszyembie BO BCEX TEXHOJIOTHUYECKUX cpenax: paboTa B ayTUTOPHUU C
AIIEKTPOHHBIMU YYEOHBIMU KypCaMU MO PyKOBOJICTBOM METOJAUCTOB-OPraHU3aTOPOB, B CETEBOM
KOMITBIOTEPHOM KJIacce B cucTeMe on-line (cuctema oOIeHus mpenoaaBarens 1 00yJaromuxcs B
pexuMe pealbHOTO BpemeHu) u cucteme off-line (cuctema oOmeHus, Opu KOTOPOU
Mperno/aBaTesib U oOyJaroniuecs 0OMEHUBAIOTCSI HHPOPMAIUEl ¢ BpeMEHHBIM MPOMEKYTKOM) B
(dbopMe Tene - ¥ BUICOJICKIINN U JICKIHI-TTPE3eHTAIIHIA;

194. mpakTHYeckue, CEMHHApCKHE 3aHSATHUS BO BCEX TEXHOJOTHYECKUX Cpeaax:
BHUJICOKOH(epeHIuu, cobecenoBanus B pexume chat (cuctema oOIIEHUS, MPU KOTOPOI



YYaCTHUKH, MOAKIIOYCHHBIE K MIHTEepHET, 00CY)KIaI0T 3aJaHHYI0 TeMy KOPOTKHMH TEKCTOBBIMHU
COOOLICHUAMU B PEKHUME PEAbHOTO BPEMEHN);

195. 3aHATHA B Y4eOHO-TPEHUPOBOUHBIX KJIAcCaX, KOMIBIOTEPHBIN J1a00paTOpPHBIA
NPAaKTUKYM, HTpo(pecCHOHANTbHBIE TPEHUHTW C UCIOJB30BAaHUEM TEJIEKOMMYHHUKAMOHHBIX
TEXHOJIOT Ui,

196. camocTosTeNbHAsS padoTa OOYJarOIIUXCs, BKJIIOYAION[As M3y4CHHE OCHOBHBIX U
JOTIOJTHUTEIBHBIX YI€OHO-METOANYECKUX MATEpPHAJIOB; BBIMOJIHEHUE PACYCTHONPAKTHUECKUX U
pacueTHO-TpaUIeCKUX, TECTOBBIX U MHBIX 33JJaHU; TEMaTHIECKUX pedepaToB U dcce; padoTy ¢
WHTCPAKTUBHBIMU y4eOHMKaMU M Y4€OHO-METOAMYECKMMH MaTepuajaMHi, B TOM YHCIE C
CeTeBBIMH WM  AaBTOHOMHBIMH  MYJIbTUMEIUHHBIMH  3JCKTPOHHBIMH  ydeOHUKaMH,
MIpaKTUKyMaMHu; paboTy ¢ 6a3aMH JaHHBIX yJaJ€HHOIO JIOCTYIIA;

197. TeKyllle U pyOeXHbIE KOHTPOJIH, MPOMEKYTOUHbIE aTTECTALlUU C NPUMEHEHHEM
JOT.

198.

199. OCHOBHBIE BUJIbI YUEBHOM JEATEJIBHOCTU C IIPUMEHEHUEM 30:

200. camocrosiTenpHAs WHTCPAKTUBHAsS W KOHTpOJIMpyeMash HWHTCHCHBHas paboTa
CTyA€HTa C Y4eOHbIMM MaTepuajaMi, BKIIOYAIOUIUMU B ce0s BUACOJIEKINH, CIaW]bl,
METOJMYECKUE PEKOMEHJAIMN TI0 W3YYCHUIO UCIHIUIMHBI W BBITIOJHEHUIO KOHTPOJBHBIX
3aJJaHA{, KOHTPOJIbHBIE U HTOTOBBIE TECTHI.

201.
202. 4. YCJIOBUS PEAJIM3AIIAU TPOTPAMMBI YYEBFHOM
JAUCHUIIJIMHBI



203. 4.1. MarepuajibHO-TeXHHYECKOe o0ecreyeHue
204.

205. Peanm3zamusi mporpaMMbl  y9eOHOW  JMCHUIUIMHBI —TPEIIOJiaraeT HaIHIue
y4eOHOTO KabuHeTa.

206. Obopyoosanue yuebHo2o kabunema u pabo4ux mecm KabuHema.

207. 1. ®aumyapr.

208. 2. Cton mns mpenoiaBaTes.

209. 3. Cryn ans mpenoaBaTeds.

210. 4. CTomnbl ydeHUYECKHE.

211. 5. Ctynbs yueHHUYECKHE.

212.

213. Texnuueckue cpedcmea 0OyueHus: IPOCKTOP, HOYTOYK.

214.

215. Obopyoosanue  u  mexHono2UHeCKoe  OCHAWjeHue  pabouux  Mecm.
ayJMOBU3yalIbHBIC W KOMITBIOTEPHBIC CpEACTBA OOYYCHHS, JUJAKTHYCCKHN MaTepual,
MHOTO()YHKIIHOHATBHBIA KOMIUICKC MPEINO/IaBaTelsl, HaTypalbHbIE O0BEKTHI, MOJICTH, MPUOOPHI
¥ HAOOpHI JJISl IOCTAHOBKH JEMOHCTPAIMOHHOTO W YYCHHYECKOTO JKCIIEPUMEHTA, IeYaTHbIC U
9KPAHHO-3BYKOBBIE CpEACTBA OOYYCHHS, CPEICTBA HOBBIX HH(POPMAIIMOHHBIX TEXHOJIOTHH,
PEaKTUBEI, BCIIOMOTaTEIbHOE 000PYIOBaHUE M WHCTPYKITUH.

216.

217. 4.2. UudopmannoHHoe odecrieyeHne 00yueHust

218.

219. OcHosHble ucmounuxu:

220. 1. Huxkwrwmna, H.I'. OOmas u Heopranmueckas xumusi. B 2 4. Yacte 1.
TeopeTnueckne OCHOBBI: Y4YEOHMK U MPAKTHUKyM JUIsl CpeaHero mpodeccuoHalIbHOTO
obpazoBanust / H.I'. Hukuruna, B.1. I'pebenvkoBa. - 2-¢ u3m., mepepad. u gom. - Mockga :
MznarensctBO IOpaiit, 2020. - 211 c. - (ITpodeccrnonansuoe ob6pazosanue). - ISBN 978-5-534-
03676-3. - Tekcr : anexkrponnsiii / DbBC IOpaiit [caiit]. - URL: https://urait.ru/bcode/453885
(mara o6pamenus: 21.07.2020).

221. 2. Huxwutwna, H.I'. O0Omas u Heopranmveckas xumus B 2 4. Yacte 2. Xumus
AJIEMEHTOB: Y4eOHUK U MPAKTHKyM JUIs CpeaHero mnpodeccuoHanbHoro odOpasosanus / H.I.
Huxutuna, B.W. I'peGenbkoBa. - 2-e u3a., nepepad. u momn. - Mocksa: MznarenscTBo IOpaiit,
2020. - 322c. - (ITpodeccunonansnoe obpazoBanue). - ISBN 978-5-534-03677-0. - Tekcr :
anektpoHHslid // DBC FOpaiit [caiit]. - URL: https://urait.ru/bcode/453886 (mara oOpamieHus:
21.07.2020).

222. 3. buoopranudeckas XuMus [DIEKTPOHHBIN pecypc]: ydueb. mocobue / moj pen.
H.A. TrmoxkaBkunon. - M.: IDOTAP-Memma, 2015. - 176 c¢. - URL:

http://www.studmedlib.ru/book/ISBN9785970431894.html/

4. buoopranuyeckass XUMHUs: PYKOBOJCTBO K INPAKTHUYECKUM 3aHATUAM [DNEKTPOHHBIN
pecypc]: yueb. nocobue / mox pen. H.A. TrokaBkunoit. - M.: I'DOTAP-Menua, 2016. — 168 c. -
URL: http://www.studmedlib.ru/book/ISBN9785970438015.html/

223. 5. MapteHoBa, T.B. Xumus: y4eOHMK M TOPaKTUKyM IS CPEHEro
npogeccuonansHoro obpasosanus / T.B. MapteiHoBa, 1.B. ApramonoBa, E.b. I'onyHoB; noa
oOmelt penakiuei T.B. MapTeiHOBOH. - 2-€ u31., Hctip. U Ao1m. - Mocksa: M3narensctBo FOpaiiT,
2020. - 368c. - (Ilpodeccronansnoe obpazoBanue). - ISBN 978-5-534-11018-0. - Tekcr :
anekTpoHHbIN // DBC IOpaiit [caiit]. - URL: https://urait.ru/bcode/450810 (nata oOpaiieHus:
21.07.2020).

224,

225. JlononnumenvHbvle UCMOYHUKU.!

1. Kamunckuii, B.A. Oprannueckas xumust B 2 4. Yacth 1: yuyeOHUK a1 CpeaHEro
npodeccuoHanbHOro obpazoBanus / B.A. Kamunckuii. - 2-e u3n., uchp. U Jom. - Mocksa:
WznarensctBo FOpaiit, 2020. - 287 c.- (IIpodeccnonansHoe obpazoBanue). - ISBN 978-5-534-
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02909-3. - Tekct : anekrponnsiii / IBC HOpaiirt [caiit]. - URL: https://urait.ru/bcode/453151
(mata obpamenus: 21.07.2020).

2. Kamunckwuii, B.A. Oprannueckas xumus B 2 4. YacTh 2: y4eOHUK IJIs CPETHETO
npogeccuonanpHoro obpaszoBanus / B.A. Kamunuckuii. - 2-e u3zg., ucnp. u gon. - Mocksa:
WznatensctBo FOpaiit, 2020. - 314 c. - (IlpodeccunonansHoe o6pazoBanue). - ISBN 978-5-534-
02912-3. - Texkct : anexrponnsiii / DbBC HOpaiit [caiit]. - URL: https://urait.ru/bcode/453152
(mata obpamenus: 21.07.2020).

3. Kasun, B.H. ®wusuueckas xumus: ydyeOHOE TmOcoOHE JUIsi  CPEIHEro
npodeccronanbHOro o6pazosanus / B.H. Ka3un, E.M. Ilnucc, A.W. Pycakos. - 2-¢ u3[., HCIp. u
nor. - Mocksa: MznatensctBo Opaiit, 2020. - 182¢. - (IlpodeccrnonanpHoe oOpa3oBaHme). -
ISBN 978-5-534-11832-2. - Tekct : osmektponHsii // OBC IOpaiit [cait]. - URL:
https://urait.ru/bcode/456648 (nara obpamienus: 21.07.2020).
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1. Dnexrponnas oubnnoreka TT'Y. — URL: https://elibrary.tsutmb.ru/

2.  DnexTpoHHBIH Katajor (¢yHrameHTaipHoM Oubmmoreku TIY. - URL:
http://biblio.tsutmb.ru/elektronnyij-katalog/

3. YHuBepcuTeTckas OMOMMOTEKa OHJIAWH: SJIEKTPOHHO-OMOIMoTeuHas cucrema. - URL:
http://www.biblioclub.ru

4. Knura®@ous: anekTpoHHO-0ubnuorevnas cuctema. - URL: http://knigafund.ru

5.  KoHCcynpTaHT  CTyIeHTa: DdJIEKTpOHHO-OMOiMoTeunas cucrema. -  URL:
http://www.studentlibrary.ru

6. Hayunas snextponnas 6ubnuoreka eLIBRARY.RU. — URL: http://elibrary.ru

7. Poccwmiickas rocynapcTBenHas ounbamoreka. - URL: www.rsl.ru

8. Poccuiickas HannoHanpHas 6ubnuoreka. - URL: www.nlr.ru

9. Hayunas snextponHas OuOnmnoreka Poccuiickoil akanemun ectectBo3HaHus. - URL:
www.monographies.ru

10. www. pvg. mk. ru (ommnuana «Ilokopu BopoObeBBI TOpEI»)

11. www. hemi. wallst. ru (OGpa3oBaTeabHBI CANT IS IIKOJBHUKOB «XUMUS»).
www.alhimikov.net (OOpa3oBaTebHBIN CAUT AJIS TKOJILHUKOB)

12. www. chem. msu. su (3aexkTpoHHas OMOIUOTEKA IO XUMHUH )

13. www.enauki.ru (MFHTepHET-U3/1aHKE IS yuuTene « EcTecTBeHHbIe HayKn )

14. www. 1september. ru (Metoaudeckas razera «llepBoe ceHTIOPs»)

15. www. hvsh. ru (kypHan «XuMus B IIKOJIE)

16. www.hij.ru (kypHain «XuMUS U KU3HB)

17. www.chemistry-chemists.com (3JeKTPOHHBIHN )KypHAT « XUMUKHA U XUMUS).

Hcnonvzyemvie obpazosamenvhvie niamgpopmol.
- JHCBHHUK.PY

- zoom

- videourok.ru

- SIxnacc

- skype

5. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHHUSI YYEBHOM
TV CHUTIIMHBI

Pe3ysbTaTnl (0CBOCHHBIE OCHOBHBIE MOKA3aTe ! DopMbI H
npogecCHOHAJILHBIE H 00111 e METO/bI
KOMIIeTEHIIMH) OIICHKM pe€3yJibTaTa KOHTPOJIsA
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OpueHTHPOBATHCS B YCIOBUSX CMEHBI
TEXHOJOTUH B TIpodecCHOHATBHON
JEATeIbHOCTH.

3HaeT:

- OCHOBHBIE TIOHATHA H
OTIpE/ICTICHUS] XUMHUH;

- (pU3HKO-XUMUYECKYIO

CYIIHOCTb IIPOLIECCOB,
IPOUCXOSIINX B KHBOM
OpraHu3Me;

- OCHOBHBIE  XHUMHUYECKHE

TEOpUH, OKa3bIBAIOIIME BKJIaJ B
dhopMupoBanue COBPEMEHHOM
€CTECTBEHHOHAYYHOW  KapTHHBI
MHpA;

- 3aKOHOMEPHOCTH
W3MCHCHMUS (bu3HUecKuX u
XUMHYECKHX CBOMCTB
HEOPraHWYECKUX U OPraHuYEeCKUX
COE€QUHEHNN B 3aBUCHUMOCTH OT UX

CTPOCHHUS;

- XUMHYECKYIO
TEPMHUHOJIOTHIO ¥ CHMBOJIHKY.

226.
227. Ywmeer:

228. - NIPOTHO3HPOBAThH
CBOMCTBa BEIIIECTB U ux
PEaKIMOHHYIO  CIIOCOOHOCTH B
KOHKPETHBIX YCIIOBUSIX
OKpYXaIoLIEH Cpefibl, B TOM YHCIIE
YKUBOT'O OpraHU3Ma;

229. - peniarb
CTaHJIapTHBIE 3aaun
npodeccrnoHanTbHOM

JCATCIbHOCTH C HCIIOJIb30BAHHUEM
JaHHBIX O CTPOCHHHU U CBOICTBax

COC/IMHEHNUH, COOpaHHBIX ¢
UCIIOJIb30BaHHEM
WH()OPMAIMOHHO-OMITHOTEYHBIX
pecypcoB;

230. - CaMOCTOSITENILHO
pacuIupsTh, yrIIyOsIsITh u
npuoOperaTh 3HAHUS 110 XUMHH C
UCITIOJIb30BAHUEM  COBPEMEHHBIX
00pa3oBaTeNbHBIX u

UH(GOPMAIMOHHBIX TEXHOJIOTHIA;

- pacno3HaBaTh IIPUYUHHO-
CIICJICTBCHHBIC CBSI3U
B3aMMOJCHCTBUS COCIMHEHUN B
Pa3JIMYHBIX ITPOLECCAX.

- OOBSCHATH POJIb XHMHH B
dbopMupoBaHUH HAY4YHOTO
MHPOBO33PEHHUS.

231.

U NUCHMEHHBIN

YcTHBIN

orpoc,
HaOII0IeHNE U
OIICHKA
pe3yabTaTOB
BBIIIOJIHEHUS
[IPAKTHYECKOIO
3aHATHUS, OLICHKA
BBITIOJTHEHUS
CaMOCTOSITEIbHO
i palboTBHI.

232. Texkymu
i u pyOexxHbIN
KOHTpOJIb C
MIPUMEHEHHEM
JOT.
233.

CHHUC

Brinoan

KOHTPOJIbHBIX
3aJIaHuM,
KOHTPOJIBHBIX
HUTOTOBBIX
TECTOB C
MIpUMEHEHUEM
20.




5.1 TunoBble 3a1aHNS TEKYLEr0o KOHTPOJIS

234. Tunosble 3a1aHUs MHCbMEHHO KOHTPOJIBHOI padoThI € 3J1eMeHTAMH
TeCTHPOBAHUS/KOHTPOJILHBIN cpe3.

1. BydepHas eMKOCTB 3TO - ...
(2) KOIM4YEeCTBO MOJIb-IKBHBAJIEHTOB CHJIbHOMH KHMCJIOTHI MJIM CHWILHOW IIeJI04H, KOTOpoe
HYkHO BBecTH B 1 iuTp OydepHOro pacreopa, 4rodbl H3MEHHUTH BOAOPOHBINH MOKa3aTelb
Ha eINHUILY;
(0) KOTMYECTBO PKBUBAJICHTOB CHIIBHOMN KUCIIOTHI MJIM CHIIBHOH IEI0YH, KOTOPOE HY)XHO BBECTH
B 1 mutp OydepHoro pacTBopa, 4T00bI I3MEHUTH BOIOPOIHBIN TIOKA3aTeNlb HA CIMHHILY;
(B) KOJITMYECTBO MOJIb CHJIBHOM KHCIIOTBI WIIM CHIIBHOM HIENIOYH, KOTOPOE HY)KHO BBECTH B | TUTp
Oy¢epHoro pactTBopa, 4yToObl U3MEHUTH BOJOPOHBIN NOKA3aTENb Ha JBa;
(T) KOJIMYECTBO MOJIb CHJIBHOM IIEJI0YM, KOTOPOE HYXKHO BBECTH B 1 uTp OydepHOTO pacTBopa,
9TOOBI I3MEHUTH BOJIOPOIHBIH MMOKa3aTeNb Ha €ANHUILY.

2. OnpenenuTe KOHIEHTpamHio (Mos/nm°) nonos HY, ecim pH = 4
(@) 1072, (6)103 (B 10 (1) 107,

3. ducnepcHas cucreMa ¢ ra3o00pa3Hoil TucnepcuoOHHON cpeoi
(a) a3po3oab; (0) omynbcusi; (B) cycmeH3us;, (T) meHa.

4. MonsipHasi KOHIEHTpaIust Wik MOJSIpHOCTD (Cy) - 3TO:

(a) KOIMYECTBO MOJIb SKBUBAJIEHTA PACTBOPEHHOTO BEIIECTBA B 1 J1 pacTBOpAa;

(0) KOJIMYECTBO MOJIb PACTBOPEHHOI0 BellleCcTBA, cojepxaiieecs B 11 pacTBopa;

(B) OTHOIIIEHUE MACChl KOMIIOHEHTA (PAaCTBOPEHHOT'O BEIIECTBA) K MAacCe PacTBOPA, BHIPAKEHHOE
B JIOJISIX €IMHUIIBI WIIH B MPOLIEHTAX;

() grcio Mok pactBopeHHOTO BemiecTBa B 1000 r pacTBoputersi.

5. PaBHOBecue peakiu 2SO0, +021)«>2S03r) + Q cMecTutcs BiIeBO («—) mpu:
(2) yBEeTMYCHHM JTaBJICHHS; (6) moBpIeHNM KOHIIEHTpauu Oy,
(B) NOBBIIIEHHH TeMIIEPATYPHI; (T) MOHMKEHUU TEMITIEPATYPHI;

(1) ymeHbIIeHUU 00BEMA.

Tunosble CHTYaAlIHOHHBIE 321241

1. PaccuuraiiTe M3MEHEHHME SHTPOIMH, SHTAJIBLIOMM M SHepruu Iu66ca npu c.y. mis
PEaKIMU OKUCIIEHHUS TIIIOKO3bI JI0 ATAHOJIA, IPOTEKAIONIei B OpraHu3Me:

CsH1206 (18) = 2C2HsOH )+ 2CO2(r).

Pemenne:
Hcnosb3ysi (popMyJibl JIsi pacdera SHTPONMH, JHTAJILIHMH W >Heprum I'm66ca mpu c.y.
npousBeaeM pacder JJIsl peaKIHu

CeH1206 )= 2C2HsOH g+ 2COx(r).

AH ° (peakuuu) =2 - AH" (C2Hs0Hw) + 2 - AH™ (CO2n) - AH™ (CsH1206 (1s)) =

2. (-276.9) + 2 - (-393.51) (- 1263.80) = -77.02 1c/T/mouH

AS 208(peaxunn) = 2 - AS 208(C2H5O0H ) + 2 + AS 208(CO2(ry) - AS 208(CsH1206 (1w)) =

2-161.00 + 2 - 213.67 — 269.50 = 515.84 T:x/mMoib-K

AG "208(peaxunn) = 2 - AG 203(C2H50H ) + 2 *AG 208(CO2(r)) - AG 208(CeH1206 (1s)) =

2 . (-174.20) + 2 - (-394.38) — (- 917.00) = -220.16 JI/moH

Otset: AH “(peaxkuun) = -77.02 kJIx/Moab; AS 20s(peakuun) = 515.84 Tx/moan-K;
AG 29s(peaxuuu) = -220.16 kIx/M0J1b.

2. ns peakin COz(g) + Cs) <> 2CO(g) paccuunTaiite:



a) AG pum iput 298K; 6) Temmepatypy, Ipu KOTOpoii 06a HaIpaBJIeHKs Tpoliecca
PaBHOBCPOATHBI.
Pemenue:
a) AG=AH-T-AS (1)
Paccuuraem AH u AS peakuuu:
AH 20s(peakumn) = 2 -+ AH 208(COyg)) - AH 208(CO2(q)) = 2-(-110.52) — (-393.51) = - 172.47
k/x/mMoub
AS 20s(peaknun) = 2 - AS 208(CO(g) - AS 208(CO2(q)) = 2 - 197.54 — 213.67 = 181.41 JI:x/(Mob
K)
IMoacraBiasieM noJjiyueHHbIe JaHHbIE B MIePBOE YPaBHEHHE U MOJIy4aeM
AG’ pun = - 172.47 - 298-181.41-10°2 = - 226.53 k/Ix/Mo1b
0) ecin 002 HANpaBJeHNs polecca paBHbl, TO AG =0,
Tormra AH=T - AS,aT =_1_]: , paccuuraem T
. =172.47
© 181.41-1073
Ot1BeT: AG pn = - 226.53 kJI:x/moanb; T=950,72K

=950.72 K

3. DHeprus aKTHBAIMH PEaKIMK KUCIOTHOTO THAPONIM3a caxapossl mpu 37 'C pasua 102
k/[x/Monb, a B mpUCYTCTBUM (hepMeHTa 3HEprusi akTuBalUuu cHuxkaetcs 1o 35 k/[x/monb. Bo
CKOJIBKO pa3 ObICTpee MPOTEKaeT peaklys F'UAPOIIN3a caxapo3bl B IPUCYTCTBUM (pepMeHTa?

Pemenne: Bocnosb3yemcs popmy.ioii:

1 ky  Ea, —Eaq
n—=—- —4—
Ry RT
TeMIepaTypy nepeBeaeM B keJabBUHBI: T =37 +273 =310
In kao/k1 = - (35— 102) / (8.31-103-310) = 25.996
2 = 2599 _ ] 95.101!
ky

OTBeT: B NPHCYTCTBHH (pepMEHTa peaknus nporekaer obicrpee B 1,95-10 pas.
5.2. IIpome:kyTOUYHAS aTTeCTANMS M0 JUCHUIJIMHE POBOAUTCS B (hopMe IK3aMeHa.

Tunosble BONMPOCHI IK3aMeHa

1. Ilpenmer xumuun. XuMus U okpyskaromiasi cpeaa. Csizb XUMHUH ¢ MEIULIUHOM.
2. Xumuueckas cucrtema (OTKpbITasi, 3aKphITasi, U30JIMPOBaHHAas ). BHyTpeHHsIs sHeprusl.
3. DOmueprernueckue 3hdexrtsl xumuueckux peakiuii. Buasl sHepretmueckux 3ddexron
XUMHUYECKUX peakiuil. DakTophl, BAUSIOMINE HA SHEPreTuYeckuil 3pPekT XMMUUIECKol peakiuu
(mpuposa ¥ KOJMYECTBO BEIIECTB - YYAaCTHUKOB pEaKIH). TepMOXUMHUYECKHE YpaBHEHHUS.
Temnora W HSHTANBNUS: XUMUYECKON peakiuu, 0Opa3oBaHUS BEIIECTBA, XUMHUYECKOW CBS3H,
cropanus, (azoBoro nepexonaa. CTaHAapTHOE COCTOSHUE BellecTBa. 3aKoH ['ecca U cliecTBUS U3
HEro.
4. TloHaTHe SHTPOMHUU. DHTPOMUS BEIIECTBA, KaK (DYHKIHS TEPMOJMHAMHYECKONW BEPOSTHOCTH.
®daxTophl, BIUSIONINE HA U3MEHEHHE SHTPOIIUHU B XOJI€ XUMHUECKON PeaKInu.
5. W3006apsblii  moTeHuman — peakuuu — (cBobomHas — sHeprusi  ['mb6ca).  Kpurepuit
CaMOITPOU3BOJILHOCTH PEAKIIHil.

Tunossble 3a1aHus IS IK3aMeHA



235. 1. PaccumTaiiTe KOHCTaHTYy PAaBHOBECHS PEAKIMU OKHCICHHS 3TAaHOJIA KHCIOPOJIOM B
YKCYCHBIN anpaeruj] (opranudeckue coennuenus xxuakue) npu 310 K.

236. 2. PaccumraiiTe KOJIMYECTBO TIIIOKO3bI M JTUCTUIUIMPOBAHHON BOJIBI JUIS MPUTOTOBJICHUS
150 ma 40%-Horo pacTBopa (IIIOTHOCTH pacTBopa 1540 xr/m°).

237. 3. Ilpu HEIOCTATOYHON KHCIOTHOCTH JKEITYJAOYHOTO COKA MPUMEHSIOT BHYTPh (4acTo
BMECTE C TENCUHOM) Pa30aBICHHYIO COJIIHYIO KHUCIOTY ¢ MaccoBou poseit 8%. Ompenenure
modbabie 1osiu HCl 1 Bobl B 3TOM pacTBOpe.

238. 4. OCcHOBY NMOYEYHBIX M MEUCHOYHBIX KaMHEW MPEICTABIISET MATOPACTBOPUMBIN OKCallaT
kanpius CaC204. s paccacbiBaHusl KaMHEH NPUMEHSIOT MeTo[ nentusauuu. Kakoe crpoenue
umeet munenia 30511 CaC204, MoTydeHHOTO TIpU U30BITKE Xiopuaa Kanbpius? Kakoi HoH MOXeT
CBITPATh POJIb MENTHU3ATOPA JUIsl MULIEIUIBI TAKOIO cOCTaBa?

5.3. lllkas1a oneHMBaHUsI IPOMEKYTOYHOH ATTeCTALMHI

OLIEHKa KOMIIETEHIUHI Jeckpunrtops! (ypoBHHU) - OCHOBHBIE MPU3HAKH OCBOECHHUS
(mokaszarenu JOCTH)KEHHUS pe3ybTaTa)
COTIINYHO» OK-9 JleMOHCTpHUpYET BBICOKMI YPOBEHb 3HAHUM OCHOBHBIX

(U3UKO-XMMHYECKUX MOHSATUHN U TEOPUIt; OCHOBHBIX
METO/IOB MCCIIEI0BAHUS B XUMHH. 3HAET (PU3HUKO-
XUMHUYECKYIO CYIITHOCTh MPOLECCOB, IPOUCXOIAIINX B
’KHBOM OPraHu3Me, Ha KIETOYHOM M MOJIEKYJISIPHOM
YPOBHE. YMEET UCIOJIB30BaTh 3aKOHOMEPHOCTH U
METO/Ibl XUMHUH B MPOPECCHOHANBHOMN 1eATEIbHOCTH.
Brnageer HaBbIKaMU KOMIUIEKCHOTO TPUMEHEHHUS (PU3HKO-
XMUMHUYECKUX METOJ0B B MPO(HECCHOHAIBHON
JESTEIBHOCTH, ITPOCIICKUBACT MEKIUCIUIUIMHAPHBIE
cBsA3u. OTBET NOCTPOEH JIOTMYHO, MAaTEPHaJl U3J1aracTcs
YETKO, ICHO, XOPOILINM SI3BIKOM, apTYMEHTHPOBAHO.

«XOPOIIO» OK-9 3HaeT 3aKOHOMEPHOCTH U3MEHEHHUS OMOJIOTMYECKOM
AKTUBHOCTH, (PU3MYECKUX U XUMUYECKHX CBOICTB
HEOPraHMYECKUX U OPraHUYECKUX COCTUHEHUI B
3aBHCHUMOCTH OT X CTPOEHHS. YMeeT NPOrHO3UpPOBATh
CBOWCTBA BEILIECTB U UX PEAKIIMOHHYIO CHOCOOHOCTD B
KOHKPETHBIX YCJIOBUSIX OKPYKAIOIIEH Cpe/ibl, B TOM YHCIIe
JKUBOTO opranusma. Bianeer ocHOBHBIMU (DH3HKO-
XUMHYECKUMH METO/IaMU UCCIIEIOBAHUS CTPOCHUH,
CBOMCTB M PEaKIIMOHHON CIIOCOOHOCTH COEAMHEHUH s
penieHus npodeccuoHanbHbIX 3a7a4. JleMoHCTpupyeT
JOCTATOYHBIN YpOBEHb 3HAHUHN (UBUKO-XUMHUECKUX
TEOPHUid, HO JOMTyCKaeT HEKOTOPbIE MOTPEIIHOCTH. B
OTJIEIBHBIX MPUMEPAX MOXKET BBIJCIUTH
MEXIUCUUITMHAPHBIE CBSI3U. OTBET MOCTPOEH JIOTUYHO,
MaTepual U3J1araeTcs XOpOIIuM SI3bIKOM.

«yIOBJIET- OK-9 JleMOoHCTpUpYET HE TOCTaTOYHO BBICOKUN YPOBEHb
BOPUTEIIBLHOY 3HaHUH OCHOBHBIX (PU3MKO-XMMUYECKUX MTOHSITHH,
OIIpeseNIeHui U Teopuid. Biageer HaBbIkaMu
UCIIOJIb30BAaHUS COBPEMEHHON XUMHUYECKOU
TepMUHOIOrUU. HeyBepeHHO onpenenser
MEXIUCHUIUIMHAPHBIE CBA3U. OTBET HE BCErJa JIOTUYHO
BBICTPOEH, MaTepuall u3jiaraercs 6e3 mpuMeHeHUs
HAay4YHOU TEPMUHOJIOTHH.

«HEYJIOBJIET- OK-9 239. JlemoHcTpupYyeT ci1alblii ypOBEHb 3HAHHN
BOPUTEIBHO» €CTeCTBEHHOHAYYHBIX MOHATHI U METOI0B. 3aTpyIHIETCS




JIaTh OIICHKY CYIHOCTH IPOIIECCOB, POUCXOISIINX B
JKMBOM OpPraHusme. He moxer BBIJICIINTH
MCKIUCHUIINIMHAPHBIC CBA3HU.

HeyBepeHHO | JIOTHYECKH HEMOCIeI0BATEILHO H3JIaracT
Marepuall.

6. OCOBEHHOCTHU OPTAHU3AILINU OBPA3OBATEJIBHOI'O NTPOLECCA IJIA
NHBAJINIOB U JINL C OT'PAHUYEHHBIMUA BO3MOKHOCTSAMU 31I0POBbSA

O6yqu1/Ie HHBAJILAOB MW JiMIO C OrpaHUYCHHBIMHM BO3MOKHOCTAMHU  3O0POBbLsA
OCYIIECTBIISIETCS B COOTBETCTBHHM C: [lOpsAAKOM  OpraHu3alii ¥ OCYIIECTBIICHUS
o0Opa3oBaTeNIbHOW  JEATENBHOCTH 1O  00pa3oBaTeNbHBIM  TIpOTpaMMaM  CPEIHEro
npodeccuoHanbHoro oobpazoBanus ([Ipukaz MwunucrepcrBa obOpazoBaHusi u Hayku P®D ot
14.06.2013 Ne464); MeroauueckuMy PpeKOMEHAALUSIMU MO OpraHu3aluu 00pa30BaTEIbHOTO
mponecca ajid O6y‘ICHI/I$I HHBAJIWJOB U JIMI] C OIrPpaHUYCHHBIMH BO3MOKHOCTAMH 3J0POBbBSA B
00pa3oBaTeNbHBIX OPraHM3aIUsAX BBICIIETO O0Opa3oBaHWsA, B TOM 4YHCIE OCHAIICHHOCTH
obpazoBatenbHOro Tporecca (yreepxkaeHsl 08.04.2014 1. Ne AK- 44/058H); TpeboBaHnusiMu K
OpraHu3aIuy 00pa3oBaTEIBLHOTO MpoIecca i OOyUYeHHUs] HHBAIUAOB | JIUI] C OTPAaHUYEHHBIMU
BO3MOXHOCTAMH 3I0POBBA B HpO(i)eCCI/IOHa.]'IBHBIX O6paSOBaTeJ'II)HI)IX opraHusanusax, B TOM
YHUCJIE€ OCHAIIEHHOCTH 00pa3zoBaTeNbHOTO mpoiecca (yrBepxacHsl 26.12.2013 Ne 06-24128H).
MeTtonuyeckuMi pEKOMEHIAMSIMHU 110 peaju3aluu 00pa30BaTeIbHBIX MPOrpaMM CpPEIHEro
npodeccuoHaNIbHOTO 00pa3oBaHus U NMPO(ECCHOHATHLHOTO O0yUYEHUS JIMI] ¢ MHBATUAHOCTHIO U
OTPaHUYEHHBIMU BO3MOXHOCTSMU 3/I0POBbsSI C TNPUMEHEHUEM OJIIEKTPOHHOTO OOydeHus H
JTUCTAHIIMOHHBIX ~ oOpaszoBatenbHbIX TexHosorui  (yrBepkaenst MUHITPOCBEIIEHMA
POCCHMU 10.04.2020r. Ne 05-398).
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