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1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

24.05.02 OIIK-1 — crocobHOCTh TIPUMEHSITb ~ eCTeCTBEeHHOHayuHble W OOLerH)KeHepHble u

(A8) 9KCTIepUMeHTalbHOTO  WCC/IeIoBaHNs [/l pellleHHs HWHXKeHepHbIX 3ajad MpodeCccHoHanbHOM
L,esaTe/IbHOCTU

24.05.02 OIIK-1 — crmocobHOCTb TIPUMEHSITb ~ eCTeCTBEeHHOHayuHble W OOLerH)KeHepHble u

(A8) 9KCTIepUMeHTa/lbHOTO  WCC/IeloBaHUs [/l pellleHHs HWHXeHepHbIX 3ajad MpodeccHoHanbHOM
LesTe/IbHOCTU

DOpPMHUPOBAHHIO KOMITETEHI[UH CITY>KUT IOCTKEHUE C/IeTYIOIIMX Pe3y/IbTaToB 00pa30BaHuUs:
OIIK-1 (24.05.02, A8)

3HAHUS:

Ha YpOBHe Ipe/|CTaB/IeHUM:

- OCHOBHBIE TIOHSITHS, 3aKOHBI U MOJE/NM XUMHH, 3HAHUS O TePUOANUeCKON CHUCTeMe 3/IeMeHTOB,
MO/Ie/ISTX XUMHUUeCKOH CBSI3U;

- 0 peakIMOHHOW CrMOCOOHOCTH  BeIeCTB, WX KHUCJIOTHO-OCHOBHBIX U  OKHC/IUTELHO-
BOCCTaHOBHUTEIbHBIX CBOMCTBAX);

- 0 MeTOZaX TeOpeTUUeCKUX 1 IKCIIepUMeHTaIbHbIX UCC/IeOBaHUH BellleCTB U UX MpeBpallleHul;

- XUMHUECKOW TepMOAMHAMUKe, TEPMOANHAMUYECKUX (DYHKI[USIX COCTOSIHUS, SHEPreTUKe XUMHUUEeCKUX
TIPOLIeCCOB, XUMHUUEeCKOM U (ha30BOM PABHOBECHUM, KUHETHUECKUX SIBJIEHUSIX: CKOPOCTU Peakiiuii U MeTo/lax ee
PETyJIMPOBaHUS;

Ha YPOBHE BOCITPOU3BeJIeHHSI:

- TIO/Ib30BaThC XUMHUECKUMU TPUOOpPAMU M peakTHBaMU C COOJFO[IeHHEM TeXHUKU 0Oe30MacHOCTY;
TOTOBUTH PAaCTBOPHI C 3a[JaHHOW KOHLIEHTpaLuel;

- 0OpabarbIBaTh pPe3y/IbTaThl, [TOJyUeHHBIE B PE3Y/IbTaTe XUMUUECKOTO ;

- TIPeZICTABJIATL Pe3y/bTaThl UCC/Ie0BaHUS B rpaduueckoii popme;

- UIHTepIIPeTUPOBAaTh KCTIepUMeHTabHbIe JaHHbIe Ha OCHOBE XUMUUEeCKHUX 3aKOHOB ;

- BBITIOJIHATH TEPMOJMHAMUYeCKHe W KHHETUUECKHE PacyeThl;

Ha ypOBHE TIOHUMaHHUSI:

- XUMMWUYeCKMe CHUCTeMbl: paCTBOPbI, JAUCIEepCHble CUCTEMbI, 3/IeKTPOXUMUUECKHE CUCTEMBbI,
KaTaM3aTophbl U KaTa/IuTHUeCKre CUCTeMBbI, [IO/IMMepPhI U OJIMTOMephI;

- XUMHUECKYIH) TEPMOJUHAMUKY U KUHETHKY: SHEPreTUKY XUMHUUECKUX TMPOLeCCOB, XUMHUECKOe U
(ha3oBoe paBHOBecHe, CKOPOCTh peaKIMU U METO/IbI ee Pery/IipOBaHus;

- XAMHUIO U TIePUOJUUECKYI0 CHUCTeMY 371eMeHTOB, KHCJIOTHO-OCHOBHbIE U  OKHC/IUTEIbHO-
BOCCTAaHOBHUTE/ILHbBIE CBOMCTBA BEITeCTB,;

- CTPOeHHe aToMa U XUMHUUECKYIO CBSI3b;

YMeHuUSs1:

- TIPOM3BOJIUTL TIOMCK pellleHHsl TPaKTUUeCKUX 3alad U UCII0/Ib30BaHWEM HAyyHOM JuTepaTypbl U
NnyO/vKalMii B HAyUYHBIX >KypHa/laXx M WHTEPHETe, WCII0/b30BaTh MAaTEeMAaTHUeCKWE METOAbI /IS pelleHus
TUTIOBBIX 3a7lau¥ TI0 OCHOBHBIM pa3jiesiaM Kypca;

- OL|eHUBaTh YKC/IeHHBIE TTOPSAKY BeJTMUMH, XapaKTePHBIX [I7Is PAa3/IMYHbBIX Pa3/e/I0B XUMUH ;

- MT0JTb30BAThLCS TAO/IUI[AMU 3HAU€HUHM TePMOJUHAMUYeCKUX (QyHKIUI;

- OL|eHMBaTh KMHeTUUYeCKUe U TepMOJUHAMUUeCcKue rapamMeTphl MPOoLeCcCOB U (paKTOpPhI, BAUSIOIIME Ha
HUX;

- OLIEHMBaTh BO3MOKHOCTb TIPOTE€KAHUS 37€KTPOXMMHUUYECKUX TIPOLIECCOB TpH pa3paboTke U
SKCTUTyaTalluy U3[eNH

- TIpU BBIOOPE KOHCTPYKI[MOHHBIX M CTIelMaTbHBIX MaTepHaoB OLIEHUBATh UX XUMHUUECKYIO aKTUBHOCTh
Y BO3MOXXHOCTh B3aMMO/IEHCTBUS C KOMIIOHEHTaMU OKPY>Karolleld uim paboueit cpejibr;

HABbIKU:

B pe3ysbTare NpoXoXKAeHUsT XUMHUUECKOT0O TIPAaKTHKYMa CTYAEHT TI0Ty4aeT HaBbIKK COOJTFO/IEHUS TTPABUT
TEeXHUKM 0e30MacHOCTU MpH paboTe C XMMUUYECKUMU BEIeCTBAMU, CIIOCOOOB TPUTOTOB/IEHUS PAaCTBOPOB C
3a[JaHHBIMM KOHLIEHTPALMsAMH, YMEHHS CBOAWTb MaTepUa/ibHbIi M 3/7€KTPOHHBIA OalaHC XMMHUUYEeCKUX
TPOL[ECCOB, TIPOU3BOAUTL KOMMUECTBEHHbIE pacueTbl XUMHUeCKUX TPOLIeCCOB, WCTIOIb30BaHUsS MPOCTENIINX
METO/IOB KaueCTBEHHOTO M KOJIMUeCTBEHHOTO aHajn3a, pacueT TeIlIOBhIX 3(h(heKTOB XUMHUECKUX Peaklvd U
ompe/ie/ieHus1 YCJIOBUI CaMOIIPOX3BO/ILHOTO TIPOTeKaHUsI XUMUUe CKUX TIPOL[eCCOB.

OIIK-1 (24.05.02, A8)

3HAHUSA:

Ha YpOBHe ITpe/ICTaBJIeHHIA:

- OCHOBHBIE TIOHSITHS, 3aKOHBI W MOZE/NN XUMHH, 3HAHUS O TIePUOANUYECKON CHUCTEME 3/IEMEHTOB,
MO/IeNIIX XUMHUUEeCKOH CBSI3U;
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- 0 peakIMOHHOW CMOCOOHOCTH  BEIeCTB, WX KHUCJIOTHO-OCHOBHBIX U  OKHC/UTENHHO-
BOCCTaHOBHUTEIbHBIX CBOMCTBAX);

- 0 MeTOZaX TeOpeTUUeCKUX 1 IKCIIepUMeHTaIbHbIX UCC/IeJOBaHUH BellleCTB U UX MpeBpallleHul;

- XUMUYEeCKOU TepMOAUHAMUKe, TePMOJUHAMUUeCKUX (PYHKLIUSIX COCTOSTHUS, SHEPreTHKe XUMUUeCKUX
TPOLIeCCOB, XUMHUUECKOM U (ha30BOM PABHOBECHUM, KUHETHUECKUX SIBJIEHUSIX: CKOPOCTU Peakiyii U MeTo/lax ee
PEryJIMPOBaHUS;

Ha YpOBHE BOCITPOU3BeJIeHHsI:

- TIO/Ib30BaThC XUMHUECKUMU TPUOOPAMU M peakTHBaMU C COOJIO[IeHHEeM TeXHUKU 0Oe30MacHOCTY;
TOTOBUTL PAaCTBOPHI C 3a[JaHHON KOHLIEHTpaLuel;

- 0OpabaTeIBaTh pPe3y/IbTaThl, TOJyUEeHHBIE B PE3Y/IbTaTe XUMUUECKOTO ;

- TIPeZICTABJIATL Pe3y/bTaThl UCC/Ie0BaHUS B rpaduueckoii popme;

- UIHTepIIPeTUPOBATh KCIIepUMeHTabHbIe JaHHbIE HA OCHOBE XUMUUEeCKHUX 3aKOHOB ;

- BBITIOJIHATH TEPMOJMHAMUYeCKHe W KHHEeTHUECKHE pacyeThl;

Ha ypOBHE TIOHUMaHWUSI:

- XUMMWUYeCKHe CHUCTeMbl: pacTBOPbI, JAUCIEepCHble CUCTEMbI, 3/IeKTPOXUMUUECKHE CUCTEMBI,
KaTaM3aTophbl U KaTa/IuTHUeCKre CUCTeMBI, [IO/IMMephI U OJIMTOMephI;

- XAMUYEeCKyH TepMOJVHAMUKy W KWUHETUKY: SHepreTUKy XUMHUecKuX IIpPOLeCCOB, XUMUUECKOe U
(ha3oBoe paBHOBecHe, CKOPOCTh peaKIMU U METO/IbI ee Pery/IipPOBaHuUs;

- XAMHUIO U TIePUOAWUYECKYI0 CHUCTeMY 37IeMeHTOB, KHCIOTHO-OCHOBHblE W  OKHC/IUTEIbHO-
BOCCTAaHOBHUTE/ILHbBIE CBOMCTBA BEITIeCTB,;

- CTpOeHMe aToMa M XUMUYECKYIO CBSi3b;

YMeHuUSs1:

- TIPOM3BOJUTBL TIOMCK pellleHHsl TPaKTUUeCKUX 3alad U UCII0/Ib30BaHWEM HAyuyHOM JuTepaTyphbl U
nyO/IVKalMii B HAyuyHBIX >KypHa/laXx M WHTEPHETe, WCII0/bh30BaTh MAaTeMAaTHUeCKWe METOAbI /IS pelleHus
TUTIOBBIX 3a7la4u¥ TI0 OCHOBHBIM pa3jiesiaM Kypca;

- OL|eHUBaTh YKMC/IeHHBIE TTOPSAKU BeJIMUMH, XapaKTePHBIX [I7Is PAa3/IMYHBIX Pa3/e/I0B XUMUH ;

- MT0JTb30BAThLCS TAO/IHI[AMU 3HAUeHUM TepMOJUHAMUUeCKUX (QyHKIUI;

- OLleHMBaTh KUHeTUUYeCKUe U TepMOJAUHaMUUecKue rapamMeTphl MPoLIeCCOB U (paKTOPhI, BAUSIOIME Ha
HUX;

- OLIfHMBaTh BO3MOKHOCTb TIPOTE€KAHUS 37EKTPOXMMHUUECKUX TIPOLIECCOB TpH pa3paboTke U
9KCTUTyaTaliy U3/e/ni ;

- TIpU BbIOOPE KOHCTPYKI[MOHHBIX M CTelMaIbHBIX MaTepHAIoB OLIEHUBATh UX XUMHUUECKYIO aKTUBHOCTh
Y BO3MOXXHOCTh B3aMMO/IEHCTBUS C KOMIIOHEHTaMU OKPY>Karolel uimm paboueit cpejibr;

HABbIKU:

B pe3ysibTare NpoXoXKAeHUsI XUMHUUECKOT0 TIPAKTHKYMa CTYZEHT TI0/Ty4aeT HaBBIKK COOJTFO/IEHUS TIPABHIT
TeXHUKH 0e30MacHOCTU MpH paboTe C XMMUUYECKHUMH BEIeCTBAMU, CIIOCOOOB TPUIOTOB/IEHUS PAaCTBOPOB C
3a[JaHHBIMM KOHIIEHTPALUsAMH, YMEHHUS CBOAWTb MaTepUa/bHbId M 37€KTPOHHBIA OalaHC XMMHUUYEeCKUX
TPOLECCOB, TIPOU3BOAUTL KOMUECTBEHHbIE pacueThbl XUMHUUeCKUX TPOLIeCCOB, WCTIOIb30BaHUS MPOCTENIINX
METO/IOB KaueCTBEHHOTO M KOJIMUeCTBEHHOTO aHajM3a, pacueT TeIrvIOBbIX 3(h(heKTOB XUMHUECKUX Peaklyd U
ompe/ie/ieHus1 YCJIOBUI CaMOIIPOX3BO/ILHOTO TIPOTeKaHUsl XUMUUe CKUX TIPOL[eCCOB.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iucrunaa XUMUWS sBsieTcs: JUCIUTUTUHON 00s13aTe/IbHOM YacTu 6;10Ka 1 mporpaMmbl
MOJTOTOBKM 10 Hampas/eHusaM: 24.05.02 IIpoeKTHpoBaHue aBUAlJMOHHBIX U PaKeTHBIX ABuraresnei, 24.05.02
[TpoekTHpOBaHKe aBUALMOHHBIX U PAaKeTHBIX JIBUTaTesel.

CopepxaHue [UCLMIVIMHBL SBJSETCS JIOTUYeCKUM Ipogos/pkeHueM gucuuiivH:  OKOJIOT'US,
BBEJAEHUWE B CITIELIIUAJIBHOCTD.

Copep>kaHue TUCLUATIIMHBI SBJISETCS OCHOBOM [I7IsI OCBOEHUS JVCLIMIIIMH! MATEPUAJIOBEJEHUE,
TEPMONMHAMMKA, TOIIJIMBA PAKETHBIX IBUTATEJIEN.

Hpe,ELBapI/ITEIIbeIe KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}01ueroc51 A0 HadaJ/la u3yueHusd JUCLHUTIIMHBI:

¢ OIIK-4 — CriocobeH 0oCyIeCTBATh PO(heCCHOHATBHYIO 1eSITeIbHOCT C YYeTOM SKOHOMUYEe CKUX,
5K0JIOTMYeCKUX, COLIMaIbHBIX 1 IPYTUX OrpaHUUEHUN Ha BCeX 3Tarnax >KM3HEeHHOT0 [UK/Ia TeXHUYeCKUX
00BEKTOB aBUALMOHHOW M PAKETHO-KOCMHUUECKON TeXHUKU

¢ OIIK-6 — CriocobeH 0CyIIeCTB/ISITh KpUTUUECKUI aHaIi3 HAyUHbIX JOCTH)KEHUH B 00/1aCTH
aBUAI[MOHHOMN M paKeTHO-KOCMHYeCKOH TeXHUKU

¢ OIIK-7 — CrniocobeH KpUTHUECKH Y CUCTEMHO aHa/IM3UPOBATh JIOCTHXKEHUS OTPAC/IH
JIBUTaTe/IeCTPOEHUs] ¥ SHePreTHUeCKOM TeXHUKU M CIIOCOOBI MX IPUMeHeHHs B ITpodeCcCHOHATLHOM
KOHTEKCTe

¢ [ICK-6 — CriocobeH MpoBOAUTh TOMCK, CUCTEMATU3UPOBAaTh ¥ aHAJTM3UPOBATh MHHOPMALHIO T10
KOHCTPYKTUBHBIM M CXEMHBIM pellleHUsIM CYLLeCTBYIOLel paKeTHO-KOCMUYeCKOM TeXHUKU U UX
5JIEMEHTOB

¢ YK-6 — CrniocobeH orpefie/isiTh ¥ peaan30BbIBaTh MPUOPUTETHI COOCTBEHHOM /1eITETBHOCTH U CTIOCO0BI
ee COBepLIeHCTBOBAHMS HA OCHOBe CaMOOLIeHKH 1 00pa30BaHuUsl B TeUeHHe BCeH KU3HU

¢ YK-8 — CrniocobeH co3/jaBath U MO/|fIep>KUBaTh B TIOBCEJHEBHOM KU3HHU U B TIPOGeCCUOHATLHOU
JesITelTbHOCTH Oe30TIacHbIe YC/IOBUS KU3HE/[esITeTbHOCTH [Ijisl COXPaHeHHs IIPUPOAHON Cpejibl,
obecrieueHys: yCTOHUMBOIO pa3BUTHS 00L[eCTBa, B TOM UKC/Ie TIPH yIPo3e U BO3HUKHOBEHUN
Yype3BbIUAlHBIX CUTYAI[|i K BOEHHBIX KOH(DIMKTOB



OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 4 3.e., 144 u.

3. CTPYKTYPA U COAEPXKAHUE JUCIIAII/INHBI

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHHe Ppa3fiesioB U JUNAKTHYECKHUX e JUHHUL]

BCEI'O

Ay/MTOpHBIe 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

JIekuuun

JIaGopaTopHbIii
NPaKTHKYM

CamocTrosTe/bHas
paboTa CTyAeHTOB

®dopmupyemast
KoMmmereHus, %

OIIK-1 (24.05.02)

OIIK-1 (24.05.02)

Pazpen 1. OcHOBHBIe MOHATHA XUMHUH. 1.1 XumMuyeckue (opmysibl. BaneHTHOCTb.
CreneHb OKUC/IeHHs1. TUIbI XUMHAUEeCKUX peakLid. 1.2 OKCH/bI, THAPOKCHbL.
AmdotepHocTh. Comu. OKMCIUTETbHO-BOCCTAaHOBUTE IBHBIE Peakiuy. 1.3
KonuectBeHHble pacueTbl. MonisipHast Macca. 3aKOH 5KBHBAa/IeHTOB.
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Pa3paen 2. Ctpoenue atoma. 2.1 [lyannsm 06beKTOB MUKpoMupa. OCHOBHbIE
TI0JI0’KeHHs] KBaHTOBOM XMMHHU. BeposITHOCTHBII XapakTep 3akoHOB. [ToHsTHe 06
371eKTPOHHO# op6yTany. ['paHHLIbI TIPUMEHUMOCTH KBAHTOBOI MEXaHUKH B XUMHU.
Ypaenenue llpesunHrepa. 2.2 OcHOBHbIe U BO30Y>K/jeHHbIe COCTOSIHUS B aTOMe
BOJOPOZA. S-, P-, d-, f-op6uranu. KeaHToBbIe unca. MHOTO3/1EKTPOHHBIE aTOMBI.
Tpunuyn Iaym. Tlpasuno Xynpaa. Iepropnueckas cuctema /.M. Mengeneesa.
OcCHOBHbIe (DU3UKO-XUMHUUECKHe CBOIMCTBA 2/1eMEHTOB.

11

10

10

Paspen 3. Xumuueckas cBsasb. Pasnen 3. Xumuueckas cesase. 3.1 IlapameTpel CBA3U
B Mostekysie. Turbl cBsi3u. CBsi3bIBAIOLIe ¥ Pa3pIXJISIOLe 0pOUTAII.
JIByXaTOMHbIe TOMO- 1 reTeposiZiepHbIe MO/eKy/Ibl. OCHOBbI MeTOZa BaJIeHTHBIX
cBsizeit. ['mbpuaunsarys. 3.2 Metog MoeKy/IsIpHBIX opbuTaneil. XuMuyeckast CBSI3b B
TBepZoM Teste. CTPYKTypa TBep/l0ro Tejla U XMMHYecKasi CBs3b. VieanbHble 1
peanbHble KpUcTasbl. 3.3 Turmel KpUCTa/UIOB, MOHHbIE U MeTa/LTU4YeCKHe
KpHcTa/isl. HaHOCTPYKTYpBI.

11

10

10

Paspen 4. OCHOBBI TEPMOAHHAMUKH (PU3HKO-XMMHUYECKHX MPOL{eCcCoB. 4.1
Oco6eHHOCTH TepMOAMHAMUKHY KaK HayKH. X1MUUYeCKasi TepMOJAUHAMUKA.
OcHOBHbIe TIOHAATHs1. TepMoAHaMIUecKHe GYHKLMH COCTOSIHUS. BHYTpeHHSs:
sHeprusi. 4.2 O6patuMsle U HeobpaTuMele nporiecchl. TepmMoMHaMUUeCKoe
paBHoBecue. 4.3 [lepBoe Havyano TepMOJUHAMUKY. DHTanbNus. 3akoH [ecca u ero
cnefcTBUs. Bropoe Hauano tepmoanHaMUKu. OHTponus. 4.4 TepMojHaMuuecKye
YC/IOBUS Ji/Isi CAMOTIPOM3BO/IBHOTO MPOTEKaH!sl IPOLIeCCOB U PABHOBECHOTO
cocrositusi cucreM. CBoGoyHast sHeprusi ['nb6ca u FesibmrosbLa. TabmuLb!
TepMOAMHaMUUeCKUX (QyHKLHI.

13

10

10

Paspen 5. OCHOBbI KHHETHKH (PU3HKO-XHMHUYECKHX cHcTeM. 5.1 OCHOBHble
TIOHATYSA, TTIOCTY/1aThl ¥ TPaHULIbI IPUMEHUMOCTH XUMHUUECKOM KUHETHUKHU.
BHEMQHTBPHLIE U CJIOXKHBIE peakluu. CKO]JOCT]:, TIOPAZI0K U MOJIEKY/IIPHOCTH
XMMMUYECKOH peakLyu. 5.2 DHeprusi akTMBALMM XMMHUUeCKOH peakLiii 1 ee
usnueckuii cmbicn. Karanus. ®usnueckuil CMbICT KOHCTAHThI CKOPOCTH.
OcobenHocTH TIpOTeKaHust peaKuHﬁ B rasax, )XUJKOCTSX, TBepAbIX TejlaX U Ha
rpaHMie paszena (a3. lopeHue 1 B3pbIB.
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11

10

10

Paszpen 6. Xumuueckoe paBHoBecHe. 6.1 XnuMuueckoe paBHOBecHe U (GH3HUeCKHit
CMBIC/T KOHCTaHThI papHOBecHs. TIpuHLun Jle-Ilartesbe. KoHCTaHTBI paBHOBECHS U
TepMojHamMuueckue (yHKLMM. 6.2 PaBHOBecHe B ra3oBbIX cUcTeMax. PaBHOBecuHe B
JKUKOCTSX: 3NeKTPOIUTHYECKAst UCCOLHALMS (CTereHb U KOHCTaHTa
JIMCCOLIMALINM), CUJIBbHBIE U c/1abble 3/1eKTPo/nThL. 6.3 VIOHHOe TpoK3Be/ieHHe BOJBI,
BO/IOPO/IHBIH TOKa3aTelb, TH/IPO/IN3, TIPOU3Be/ieHHe PAacCTBOPUMOCTH. 6.4 Da30Bble
paBHoBecusi. [TpaBuio a3 'b66ca. JuarpaMma COCTOSIHHUSI Of{HO U
MHOTOKOMITOHEHTHOH CHCTeMbl. DOY/UIMOCKONMHUYeCKUe U KPUOCKOMUYeCKHe
cBo¥icTBa pacTBopoB. Ocmoc.

13

10

10

Paspen 7. JireKTpoxuMuyecKHe nponeccel. 7.1 PaBHoBecus B cucTeMe MeTaslnl -
371eKTposuT. CTaH/apTHEIN 31eKTPOJHBIA U OKUCTUTETbHO-BOCCTAHOBUTE/IbHBIN
roteHuuan. 7.2 YpasHenue HepHcra. OJIC 3/1eKTPOXUMHUYECKOH Lieny. XUMuueckue
HCTOYHMKY TOKa. 7.3 Dnekrposus. [IprmeHeHue 51eKTposm3a.

15

10

10

Pa3pgen 8. Koppo3nonHsle nporneccel. 8.1 Tunbl Koppo3uu. XuMuueckas 1
9/1EKTPOXUMHUECKast KOPPO3Hsi MeTasIoB. 8.2 MexaHu3Mbl, (D aKTOPBI, BAMUSIOLHE Ha
CKOPOCTb KOPPO3HH, CIIOCOOBI 3aILUTHI.

11

10

10

Pa3pen 9. AnanuTnueckas xumus. 9.1 TeopeTrueckie 0CHOBBI aHA/TUTHUECKOU
XuUMHH. 9.2 XUMHYecKre 1 GU3MKO-XUMUUeCKHe MeTO/bl aHa/In3a.

11

10

10

Pa3zpaen 10. Beicokomosiekynsipabie coepunenusi. 10.1 CtpoeHue u cBoiicTBa
roMMepoB. MeTozbl osyueHnst onuMepos. 10.2 Cunel Ban-ziep-Baarnsca.
BopgopogHas cs3b. 10.3 Opranuueckre U HeopraHuueckye rojMMephbl.
Burononmepsl.

12

Paspen 11. lucnepcHblie cucremsl. 11.1 TToBepXHOCTHBIE sIBJIEHHS U aZiCOPOLIUs.
11.2 [TucniepcHble U KOJUIOUAHbIE CUCTeMbL. VIX Knaccugukalus, CTpoeHHe U
CBOJCTBA.

11

Bcero 3a 2 cemecTp

144

51

17

34

93

100

100

Bcero no gucuuninHe

144

51

17

34

93

100

100

3.2. JIaGopaTopHbIil NPAKTHKYM

Ne
n/n

HOMep 1 HAMMEHOBdHHe

pasjena JUCIMIVINHbI

Tema /1ab0paTOPHOro NPAaKTUKyMa

Oo0mnem,

aya.
JacoB

1

Pasgen 1. OcHOBHBIE

7

Xumuueckue ¢opmyssl. BaneHTHOCTh. CTereHb OKACTEHUS.




TIOHATHUA XUMUU.

Tunel xuMUUeCcKUX peakiuil. 2 OKCUAbI, THAPOKCUBL.
AmboTepHOCTD.

2 Conu. OKHUC/IMTeTbHO-BOCCTAaHOBUTE/IbHbBIE PeaKLIUU. 2
3 KonuuecTtBenHble pacueTsl. MossipHast Mmacca. 3akoH 2
5KBUBAJIEHTOB.
4 OcHOBHBbIe KJIaCChl HEOPTaHUUeCKUX COeJUHeHUI 2
5 |Pa3sgen 2. Ctpoenue atroma. |CTpoeHue atoma 2
6 |Pasmen 3. Xumuueckas MeTop Ba/IeHTHBIX CBsizel. ['ubpuan3arus. 1
7  |CBA3b. MeTop MoneKysspHbIX opouTtaneid. KpaTHOCTh CBsi3u. 1
8  [Pasgen 4. OcHOBBI TeruioBoit 3¢ deKT XUMUUECKON peakiuu 1
9 TePMO/JMHAaMHUKHU (PH3HKO- TepMmoauHaMyyeCcKue yCjIoBys [jIs1 CaMOIIPOU3BOJIBHOIO 1
XVMHUUEeCKHUX TpoLecCoB. IIPOTEKAHUS IPOLIeCCOB.
10 |Paszen 5. OcHoBE! KuHeTHKM KuHeTHKa XMMHUueCcKUX peakinid. BerunicjieHre KHHETUUECKUX 7
(hM3UKO-XMMUYe CKUX TapaMETPOB peakiiii =
11 lcuerem. Kunetuka xumudeckux peakuuid. OmipejeneHue ’
KUHeTHYeCKUX NlapaMeTpOB peakLiuu
12 Pasgen 6. Xumnueckoe PaBHOBecHe B pacTBOpax: TMApO/N3, IPOM3Be/ieHHe ?
paBHOBecHe. pacTBOpuMOCTU. Pa30Bbie paBHOBECHS
PaBHOBecusi B cucTeMe MeTasll - 37eKTPoUT. CTaHAapTHBIN
13 |Pasgen 7. 3J1IeKTPOJHBIA U OKUC/IUTETbHO-BOCCTaHOBUTE/TLHBIN 2
DeKTpOXUMHYeCKUe roreHasn. YpasHeHve HepHcra.
14 |mpoueccsl. lanbBaHnyeckuii sneMeHT. AC 3/1eKTPOXUMUUECKOM LIenu. 2
15 OsnekTposn3. IIprMeHeHre 5/1eKTposr3a 2
16  |Paszen 8. Koppo3uoHHbIe XyMHuecKast KOppo3ust 1
17  |[MpoLieCchl. O/eKTpoXUMUYecKasi KOppo3ust 1
18 |Pasgen 9. Anamutrueckass |KaueCTBeHHBIN aHa/Iu3 1
19 |xumus. KonvyecTBeHHbIN aHaMN3 1
Pazpen 10.
20 |BbICOKOMOMEKY/SIPHBIE CBoticTBa MOIMMEPOB 2
COe/IHEeHUsl.
21 Pazzien 11. Jlucniepcubie CBoliCTBa KOJIJIOUTHBIX CUCTEM 2
CHCTEMBI.
Bcero 3a 2 cemectp 34
3.3. CamocrosnTenbHas padora crygenra (CPC)
Ne |Homep U HaMMeHOBaHHe Oo0nem,
n/m | pa3sjesa JMCIUILIUHbBI Conepxanue ydedHoro 3ajanms 4acoB
1 BrimosiHeHuMe foMaiiiHero 3afianvsi. CocTapiieHue peakiiuii 3
? BrinosiHeHue fomaliiHero 3afiaHus. KovuecTBeHHbIe pacyeThl 110 3
Paznen 1. OcHOBHBbIE XUMITHCCKHM peaktiitaM = -
3 |moHsTHS XuMuL. IToaroroBka K Ha60paT0pHOI/Iu[3860Te OCHOBHBIE K/1acChI 9
HeopraHuueckKux coeJuHeHu
4 CocraBnieHue oTueTa 1o jaboparopHoii pabote "OCHOBHbBIE 3
KJ/IaCChl HeOpraHUUeCKUX CoeIMHeHuN"
5 [Pasgen 2. Crpoenue lgoAFOTOBKa K Jiekiuy V3yuenue Borpocos mn.mn.2.1, 2.2 4
AToMA OCTaBJ/IeHHe KOHCIIeKTa
6 IToproroBka K Tecty V3yueHue BOpocos m.m.2.1, 2.2 3
v [ToaroroBka K nekuuu: Mi3yueHre TeOpeTUYECKOTO MaTepyara Ii. 4
Paszen 3. Xumieckas . 3.1, 3.2, 3.3. CocraBieHre KOHCIIeKTa
CBSI3D. BrinosiHeHue foMalliHero 3aZiaHus: M3yueHue TeopeTHYeCcKoro
8 Marepuasna . 1. 3.1, 3.2. PacueT napamMeTpoOB MOJIEKYJT METOJaMU 3
BC u MO.
9 [ToproroBka K nekuuu: IlogroToBka K jeKLusaM 1o Borpocam 4.1, 4
Pazgen 4. OcHOBBI 4.2,4.3,4.4
TePMO/JMHAMHUKH (PU3KKO- |BhINo/HeHHe JOMAILHero 3ajaHus: PacueT Terosoro sddekra
10 |[XMMHYeCKHX IPOLEeCCOB. |peakuuu. OnpejeneHre HarpaBIeHUs] CaMOIIPOU3BOIBHOTO 5

MPpOTEKdAHHWSA PeaKLIMn
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11 |Pa3gen 5. OCHOBBI BrimonHeHre [oMalliHero 3a/ianust: BerumcieHne KUHeTHYe CKUX 3
KUHETUKHU (PU3UKO- rapaMeTpOB peaKI[uu
12 XUMUYECKUX CUCTEM. IMoaroToBKa K 1abopatopHoii paboTe "KHHETHKA XUMHUeCKUX )
peakuun':
13 [ToaroroBka K nekuuu: M3yueHve BOMpocoB I.11. 5.1, 5.2 3
CocraBneHue KOHCIEeKTa
OdopmieHre oTueTa 10 j1abopaTtopHoli paboTe "KuHeTrka
14 XUMHUeCKUX peakiuii': [loctpoeHue rpadmkoB, BeIUUCIeHNEe 3
ko3¢ durmenta BanT-Todda, sHeprun akTUBaLvK.
[ToaroToBka K Jyiekimu: [1oAr0TOBKA K JIEKLIUSIM T10 Boripocam 6.1,
15 4
6.2,6.3,6.4
Pazgen 6. Xumuueckoe =
pABHOBECHE. BrinosiHeHue fomaitiHero 3azianusi: CocTaBieHre ypaBHeHUN
16 ru/iposin3a. PacueT KOHCTAHT paBHOBecus. PacueT paBHOBEeCHBIX 5
rapamMeTpoB
17 Brimonnenue gomartHero 3aganus: Beruncnenus 3C 3
raJibBaHMUeCKOro 37eMeHTa. PellieHue 3a/iau 110 3/1€KTPOJU3Y
Pasgen 7. < " "
IMogroTroBka K laboparopHoii pabore "DnekTponu3": M3yueHue
18 |DneKTpoxuMHuyecKue 3
——— TeopeTUYeCcKoro Marepuanamn. n. 7.1, 7.2 u 7.3
19 Odopmienre otyeta 1o sabopaTopHoii pabote "DekTpomm3": 3
OnwucaHve HaOJTIOIEHUM, COCTAB/IeHHE peaKIuit
20 Brironsenue goMaltiHero 3afanus "OIeKTpOXuMUYecKas 3
koppo3us". CocTaB/ieH/e peakLii
21 |Passen 8. KopposronHbie HO,Z[FOTOB'I'{a K jlabopaTopHOi pabore "DIeKTpOXHUMUYEeCKast 3
S Koppo3usi". Mi3yueHre TeOpeTUUeCcKoro Marepuasa m. . 8.1 u 8.2
Odopmiienne oTueta 1o jabopaTopHoi paboTe
22 "DneKTpoxuMHUUecKass Kopposus' OrnrcaHue Hab/IH4eHuH, 2
COCTaB/IeHHEe peakLuil
IToaroroBka K 1abopaTtopHoti pabote "XuMuuecKui aHanus".
23 4
Pasgen 9. Anaimuruueckas |VI3yueHne TeopeTH4ecKoro mMarepuana . . 9.1 u 9.2
oq  [XAMHA. Odopmienne oTueTa 1o 1abopatopHoi paboTe "Xumuueckuii 3
aHanu3" OnuvcaHue HaOMOAeHUH. PacueT KOHI|eHTparui
75 Pazgen 10. [ToproroBka K nekuuu: M3yuenue Borpocos 1. 1. 10.1, 10.2 4
BricokomoneKysipHbIe CocTaByieHre KOHCIEKTa
26 |COeJUHEHU. ITogroroska K Tecty: M3yuenue Borpocos 1. 1. 10.1, 10.2 4
[ToproroBka K nekuuu: V3yuenue Borpocos 1n. 1. 11.1, 11.2
27 Paspen 11. Jlucnepcusie CocTaB/ieHre KOHCIIEKTa 4
CHCTEMBI.
28 IToaroroBka K Tecty: M3yyeHue Bonpocos 1. 1. 11.1, 11.2 3
Bcero 3a 2 cemectp 93
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLUIIJINHBI
CEMECTP HEJEJ/IN CEMECTPA
12 3|4 5 6|7 8 9 (10 1 12 13 14 15/16|17
Ortu. o Ortu. no Otu. no
2 a3(a3 P OP(a3 TP A3(0pP TP Ortu. o JIP|[J3|Otu. o JIP| |AP

Ycii0BHBIe 0003HAYCHUSA:

P — nuarHocTuueckasi paboTa;

3 — nomaiirHee 3a/1aHue;
Ortu. no JIP — otuet mo JIP;
TecT — TecT.

TeKymuii KOHTPOJ/Ib YCIIEBA€MOCTH CTYIEeHTOB IIPOBOJUTCS B IUCKPeTHLIE BpeMeHHbIe HHTEPBAJIbI B
cnenyrommx ¢popmax:

¢ JIMarHocTuyeckas pabora;
e JOMalllHee 3aJlaHUeE;

e oTuer 1o JIP;

* TeCT.




IIpome)xyTouHas arTecTamusi IIPOBOJUTCS B (hopMax:
e 9K3aMeH.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1.

2.

3.

10.

11.

12.

13.

14.

15.

16.

17.

18.

A. A. BapynuH, B. H. JleGezieB, A. A. ®arrHa. . OCHOBHBIE K/TaCChl HEOPraHUYeCKUX COeAUHEeHHH.
CII6.FI'TY "BOEHMEX" um. /. @. YctuHOBa, 2016, 187 3K3.

A. A. BapynuH, B. H. Jlebeges, A. A. ®atuHa. . OCHOBHBIE KJIaCChl HEOPTaHUUECKUX COeTUHEeHUI.
CII6.BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 2016, 371. pec.

A. A. BapynuH, B. H. Jle6enes, 1. C. Macno6oes. . Koppo3sus metaios. CII6.5T'TY "BOEHMEX" um.
. @. YctuHoBa, 2017, 351. pec.

. A. A. BapynuH, B. H. Jlebeznes, [I. C. Maciob6oes. . Koppo3ust metayuios. CII6.5I'TY "BOEHMEX" um.

H. ®. Ycrunosa, 2017, 71 3Kk3.

. A. A. bapynun, [I. C. Macno6oes. . TepmoguHamuueckue pacuétol. CI16.6I'TY "BOEHMEX" um. 1.

®. YcruHoBa, 2016, 351. pec.

. A. A. BapynuH, 1. C. Macno6oes. . TepmoguHamuueckue pacuétsl. CI16.5T'TY "BOEHMEX" um. [I.

®. YcruHoBa, 2016, 166 3K3.

. A. A. Bapynus, []. C. Macno6oes, A. A. ®atuna. . Boicokomosnekysipabie coefuHenust. CI16.BI'TY

"BOEHMEX" um. I. ®. YctuHosa, 2015, 1. pec.

. A. A. bapynun, [I. C. Macno6oes, A. A. ®aruna. . Beicokomonekynsipable coefuHenusi. CI16.6I'TY

"BOEHMEX" um. [I. ®. YcTuHoBa, 2015, 163 3K3.

. A. TI. Kucenés, A. A. KparieHuHHHMKOB. . OcHOBBI 06111eti xumuu. CI16.5T'TY "BOEHMEX" um. 1. ®.

YctuHoBa, 2012, 311. pec.

A.TI. Kucenés, A. A. KpameHnHHHKOB. . OcHOBBI 001 xumuu. CI16.BI'TY "BOEHMEX" um. /1. @.
YcruHoBa, 2012, 538 5k3.

A.TI. Kucenés, A. A. KpalieHUHHUKOB, A. A. ®atuHa. . IIoBepXHOCTHBIe sSIB/IeHUS U IUCTIePCHbIe
cucremsl. CIT6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2014, 56 3K3.

A.TI. Kucenés, A. A. KpaimieHuHHUKOB, A. A. ®arvHa. . [ToBepXHOCTHBIE SIB/IEHUS U JUCIIEPCHbIE
cucremsl. CIT6.BI'TY "BOEHMEX" um. [I. ®. YctunHoBa, 2014, 371. pec.

A.TI. Kucenés, A. A. ®aruHa, A. A. BapynuH. . Ctexuomerprueckre pacyétsl. CI16.BI'TY
"BOEHMEX" um. II. ®@. YctuHoBa, 2017, 73 3K3.

A.TI. Kucenés, A. A. ®atuHa, A. A. BapynuH. . Crexuomerpudeckue pacuétsl. CI16.BI'TY
"BOEHMEX" um. . ®. YctuHosa, 2017, 3. pec.

A. TI. Kucenés, B. H. Jlebener, A. A. ®aruna. . KuHetuka xumuueckux peakiuid. CI16.BT'TY
"BOEHMEX" nm. []. ®@. YctrHoBa, 2016, 174 3K3.

A.TI. Kucenég, B. H. JlebezieB, A. A. ®aruna. . Kuetnka xumuueckux peakiwii. CI16.BTTY
"BOEHMEX" um. [I. ®. YcruHoBa, 2016, 351. pec.

B. H. Jlebenes, A. A. ®aruna. . AHamutuueckast xumusi. CI16.6I'TY "BOEHMEX" um. [1. ®. YcTuHOBa,
2014, >5. pec.

B. H. Jlebenes, A. A. ®atuHa. . AHamuTuueckas xumus. CI16.BT'TY "BOEHMEX" um. [I. ®. YCcTHHOBa,
2014, 58 5K3.

5.2. [lorionHUTebHAs IUTepaTypa Mo AUCLUIIIUHE:

He TpeOyeTcsl.

5.3. Ilepuoguueckue U3faHusL:

He TpeOyoTCSl.

5.4. TTepeueHb peCcypCcoB MHPOPMALIOHHO-TeIeKOMMYHHUKAIIMOHHOM ceTH "VIHTepHeT", He0OXOAUMBIX /IS
OCBOEHMsI TUCLIUTI/TVHBI, 3JIeKTPOHHbIE OMOIMOTEeUHbIe CUCTEMBI:

1.

http://library.voenmeh.ru/jirbis2 — ®ynpamentanbHas 6ubmuoreka BI'TY «BOEHMEX» um. 1.®.
YcTrHOBa.

CoBpeMeHHbIe MTpoQecCHOHabHBIE 0a3bl JaHHBIX:

1.
2.

https://rusneb.ru — HaijponanbHas snekTpoHHas 6ubmoreka (HOB);

https://cyberleninka.ru/ - HayuHas 3nekTpoHHas 6ubmroTeka « KubepieHUHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBas 37ekTpoHHas 6ubaoTeka Poccutickoro doHzia
dbyHIaMeHTabHBIX UCC/IeI0BaHHI.
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VHbopMalLMOHHBIe CITPaBOUHbIe CCTEMBI:
1. Texakcrept — MH(MOPMaLMOHHBIN TIOPTa/l TEXHUYECKOTO pery/iupoBaHust: HOpMbl, MpaBuia, CTaHAapThI
PdD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCTos
cobcrBenHoM renepanyu BI'TY "BOEHMEX" um. [1. ®@. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsraatlIntoc- nvHGOpMaLMOHHEBIN TOPTas MPABOBOI WHGOPMALIUH.
5.5. IIporpaMMHOe obecrieueHue:
He TpeOyeTcsi.

5.6. MlHdopMalioHHbIe TEXHOJIOTUH:

B3auMmoyielicTBre ¢ obyuaronumucs nocpencteom SMOC Moodle BT TY «k BOEHMEX» um. [I.®. YcTUHORBA.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreL[aTM3UpOBaHHbIe TpeOoBaHus 110 000PYAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TTOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. J/TabopaTopHbIe 3aHATHA:

1. JTaboparopHoe 06py0BaHue /Jis IPOBe/IeHHs1 paboT 10 OCHOBHBIM K/lacCaM HEOPraHUUe CKMX
COoe/IMHEeHUH, XUMHUUEeCKOW KWHETHKe Y PaBHOBECHSIM, /IEKTPOXUMUM.

6.3. Ilpouee:

1. pabouee MecTo rperofaBaress, OCHAIlEHHOe KOMITBIOTEPOM C JJOCTYIoM B VIHTepHerT;
2. pabourie MecTa CTYA€HTOB, OCHaIL|eHHbIe KOMITBEOTEPAMU C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 57IEKTPOHHOM 06pa3oBaTelbHOU cpejie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
XUMUS

AnHoTanusa paboueii nporpaMMsl

Oucuynmmaa XUMWSL  sBnsieTcsi  JUCLUMIUTMHOM o0si3aTelbHON dYacTH 0/ioka 1 mporpammbl
MOATOTOBKM 110 HaripaBieHusiM: 24.05.02 [TpoekTrpoBaHWe aBUAIIMOHHBIX U paKeTHBIX ABurarened, 24.05.02
[TpoekTupoBaHMe aBUALIMOHHBIX W pakeTHbIX JBurareseil. JlucriuruivHa peanusyercss Ha (QakynsTere A
PaketHO-KOCMHueckod Texauku BI'TY "BOEHMEX" um. [1.®. YcruHoBa kadenpoit A2 TEXHOJIOT'MUNU
KOHCTPYKILIMOHHBIX MATEPUAJIOB 1 ITPOM3BO/ICTBA PAKETHO-KOCMMWYECKOM TEXHUKM.

JucrurivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
OIIK-1 (24.05.02)cr1I0cOOHOCTE ~ TPHUMEHSITD eCTeCTBeHHOHAyUHbIe U 00I1eMHKEeHePHbIE u
9KCTIePUMEHTaTbHOTO UCCIIeIOBaHMS [J1s PellieHNsT MH)KeHepPHBIX 3a/1au pode CCUOHATBHOM /IeATeTbHOCTH;
OIIK-1  (24.05.02)cnocoOHOCTH ~ TMPUMEHSITb ~ eCTeCTBeHHOHayuHble W OOLeMH)XeHepHble U
5KCTIepUMeHTaIbHOIO UCCIeloBaHNs /1S PellieHHsl MH)KeHepHbIX 3a/jau NpodecCroHaIbHOM /1eATeTbHOCTH.

CogeprkaHye [JUCLIMIIMHBI OXBaTbIBaeT KPYr BOIPOCOB, CBSI3aHHBIX C (POPMUPOBAaHUEM Y CTYZAEHTOB 3HAaHUM B
obmactu oOmieli ¥ HeOpraHWUeCKOM XWMHM; W3y4eHHeM OCHOBHBIX 3aKOHOB XHMHM, BO3MO)KHOCTEH
XUMUYECKON HayKd U TeXHOJIOTHH.

[TporpamMmoi1 AUCLIUIIMHEI TIPe/lyCMOTPEHBI CJle[yIoIIe BH/bI KOHTPOJIA:

Tekymuii KOHTPOJ/Ib YCIIeBaeMOCTH CTY/IeHTOB IPOBOJUTCS B IMCKPeTHBIE BpeMeHHbIe HHTepBasbl B
cnepyronumx dhopMax:
e IMarHocTUYeckas pabora;
e OMalllHee 3a/laHue;
e oTtuet 1o JIP;
* TeCT.

ITpomesKyTouHasi arrecTarjusi IIPOBOAUTCS B hopMax:
e DK3aMeH.

OOmias TPyZ0EMKOCTh OCBOEHHUSI [UCLMIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpaMMoW JUCIUMJIHHEL

Tpe/lyCMOTpPeHBI JIeKIOHHbIe 3aHATus (17 u.), mabopaTtopHblii pakTHKyM (34 4.), camocTosiTesibHasi paboTa
ctyzeHta (93 u).
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IIpunoxenue 2
K paoueii mporpaMme AMCLUILIHHbI
XUMUs1

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cocTaBgeT 144 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 93 u.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHue pa6oThI Pexomenpyemas ureparypa pr,zu:{c:v;xocm,
Paspen 1. OcHOBHBIe IOHATUSA XUMHH.
A. TI. Kucenés, A. A. KpalleHVHHHUKOB. .
BhriroiHeHHe JOMAIIIHero 3a/jaHusI. OcHogsl 06mieit xumun: CII6.BI'TY 3
CocraB/ieHue peakiyi "BOEHMEX" um. [I. ®. YcruHoga, 2012 (1)

A.TI. Kucenég, A. A. KpallleHHHUKOB. .
OcHogel o611edt xumun: CIT6.BT'TY
"BOEHMEX" um. [I. ®. YctuHoBa, 2012 (1)

BhINO/IHeHKe [OMAILHero 3aJaHMsI. A.TII. Kucenés, A. A. ®atuna, A. A.
Ko/MuecTBeHHbIe pacyeThbl [0 XMMHUYECKUM BapynuH. . CTeXHOMeTprUeCKHe PacuéTh: 3
peakuusm CII6.BI'TY "BOEHMEX" um. [I. ®.

YctrHOBa, 2017 (BCe)
A. A. BapynuH, B. H. JlebGezes, A. A.
®atuHa. . OCHOBHBIE K/1aCChI
. Heoprannueckux coeauHennii; CI16. BT TY
Ilogroroeka K 1aboparopHoii padore "BOEHMEX" um. 1. ®. YcTrHOoBa, 2016

"OCHOBHBIE K/1aCChl HEOPraHUUECKHUX (Bce) 2
Coe/uHeHMH" A.T1. Kucenés, A. A. ®atuna, A. A.
BapynuH. . CTexuomeTpruecKye pacuéThl:
CII6.BI'TY "BOEHMEX" um. [I. @.
YcruHoBa, 2017 (Bce)
Cocras/ieHre oTyeTa I1o 1abopaTtopHoOi A. A. bapyrun, B. H. Jlebeges, A. A.
pa6ote "OCHOBHbIE KJ1aCChl HEOPraHUUe CKUX ParuHa. . OCHOBHbIE K/acChl 3
coeuHeHui" Heoprannueckux coeavHenuii: CI16.BT'TY
"BOEHMEX" um. [I. @. YctrHOBa, 2016
(Bce)
Wtoro no pa3peny 1 11

Pazpgen 2. CTpoeHue aToma.

[ToaroroBka K nekuuu V3yueHue BOIIPOCOB A. 1. Kucenés, Au A. KpalleHUHHUKOB. .
m.m.2.1, 2.2 CocraBneHue KOHCIIEKTa Ocroer1 obmiedt ximant: CTIDELTY 4
T "BOEHMEX" um. []. ®@. YctuHoBa, 2012 (2)
ITogroroBka K Tecty M3yyeHne BOPOCOB A. I1. Kucenés, AU A. KpallieHMHHHKOB. .
nn21.29 OcHoBsl 006111k xumun: CIT6.BI'TY 3
e "BOEHMEX" um. []. ®@. YctuHoBa, 2012 (2)
Wtoro no pa3neny 2 7
Pazpnen 3. XuMuueckasi CBSi3b.
IToaroroska K nekuuu: Msyuenue A. II. Kucenés, A. A. KpallleHVHHUKOB. .
TeopeTH4eCcKoro Marepuana n. m. 3.1, 3.2, 3.3. OcHogel o6111eii xumun: CIT6.BT'TY 4
CocraBneHye KOHCIIeKTa "BOEHMEX" um. [I. ®. YcruHoBa, 2012
BhINo/IHeHYe JoMalIHero 3ajaHus: Vsyuenue (3.4) 3
TeopeTHYeCKOro Marepyana 1. 1. 3.1, 3.2. A. II. Kucenés, A. A. KpallleHUHHHKOB. .
OcHoBel 006111k xumun: CIT6.BI'TY
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Pacuer napameTtpoB mosiekyn Merogamu BC u
MO.

"BOEHMEX" nm. [I. ®. YcruHoBa, 2012
(3:4)

Wroro no pasgeny 3 7
Pa3pen 4. OCHOBBI TepMOAMHAMHUKY (PM3UKO-XHUMHUYECKUX MPOIIeCCoB.
A. A. BapynuH, [I. C. Macoboes. .
TTofroToBKa K stekiuu: [T0AroToBKa K T'('EPMO,Z[I/IHEIMI/IT'JECKHE pacuétel: CII6.BT'TY
JIeKLIUsIM I10 Boripocam 4.1, 4.2, 4.3, 4.4 BOEHMEX HM'(vH' C)D Yerurosa, 2016 4
BCe
A.TI. Kucenég, A. A. KpallleHHHUKOB. .
OcHogel o611edi xumun: CIT6.BT'TY
"BOEHMEX" um. 1. ®. YcruHoBa, 2012 (5)
BrinonHeHue gomailiHero 3aganusi: Pacuet A. A. Bapyrum, I, C. D{Iacno6oe3. :
TerioBoro 3ddexra peakimu. OmnpeeneHue TprOAHHaMHHECKHe pacuérsi: CII6.BI'TY
HarpaB/ieHuUs] CaMOTIPOU3BOJILHOTO BOEHMEX" nm. [1. @. Yernrosa, 2016 >
MpOTEeKaHUsl peakL{iu . (Bce)
A.TI. Kucenés, A. A. KpalleHVHHHKOB. .
OcHogel o6111eii xumun: CIT6.BT'TY
"BOEHMEX" um. [I. ®. YcruHoBa, 2012 (5)
Wrtoro no paspeny 4 9
Pa3pen 5. OcHOBbI KHHETHKH (U3NKO-XMMHYECKUX CHUCTeM.
BrIroyigedue JIOMALIHero 3a/IaHus: A. 1L KI/ICeJ'IéB, A A. KpaLHEHI/IHHI/IKOB. .
BhIuKc/ieHre KUHeTUueCKUX lapaMeTpoB OcHose! 061weit xumun: CII6.BI'TY 3
peakuu "BOEHMEX" um. ,Z[ D, YCTI/IHOBa, 2012 (6)
» A. TI. Kucenég, A. A. KpallleHUHHUKOB. .
POMOTOBK& K n1aGoparopHoid Pa‘i?,Te OcHosb! 0611eit xumun: CII6.BI'TY 2
KuHeTHKa XUMUUECKHX PeaKipi™; "BOEHMEX" um. [I. ®. Yctunosa, 2012 (6)
IToproroBka K nekuyu: MsyyeHre BONpoCoB A. II. Kucenés, B. H. Jlebenes, A. A. 3
.. 5.1, 5.2 CocTaBneHre KOHCIIEKTa ®aruHa. . KuHeTHKa XUMHUUeCKUX peaKLiii:
. CII6.BI'TY "BOEHMEX" um. [I. @.
Odopmienne oTueTa 1o 1abopaTopHOM Yerunosa, 2016 (Bce)
pabote "KvHeTHKa XUMUYECKUX peakiyi'": A. TI. Kucenés, B. H. Jle6ezes, A. A.
Ilocrpoerue rpaguKoB, BoIUMCIIeHNE daruHa. . KuHeTHKa X¥MHUeCKHUX peakL{uii: 3
ko3¢ dumenta Bant-Todda, sHepriu CIT6.BI'TY "BOEHMEX" um. [I. ®.
AKTUBALIMH. YcruHoBa, 2016 (Bce)
Wrtoro no pasgeny 5 11
Paspen 6. Xumuueckoe paBHOBecHe.
IToaroroBka K nekuuu: IToAroToBka K A. TI. Kucenés, A. A. KpalleHVHHHUKOB. . 4
JIeKIMsIM T10 Bompocam 6.1, 6.2, 6.3, 6.4 OcHoBsl 006111e# xumun: CI16.BT'TY
BrimnosiHeHue JOMallHero 3aJaHus: "BOEHMEX" um. ,Z[ ®. YcruHoBa, 2012 (7)
CocraB/enue ypaBHeHHi riuaponsa. Pacuer A. IIL. Kucenés, A. A. KpallleHUHHUKOB. . 5
KOHCTAaHT paBHOBeCHs. PacueT paBHOBECHBIX OcHoBbl 06weii xumun: CI16.5I'TY
napameTpoB "BOEHMEX" um. [I. ®. YctuHoBa, 2012 (7)
Urtoro no pa3geny 6 9
Paszgesn 7. dnekTpoxuMuuyeckKHe nponecchl.
BrinosiHeHue foMalliHero 3aZ,aHus:
Brruncienns 31C ranbBaHUYe CKOTO . 3
sneMeHTa. PellieHye 3a/iau 1o 31eKTPO/IU3y A. I1. Kncenés, A. A. KpalleHMHHHKOB. .
IMToaroToBKa K 1abopaTopHOi pabote Ocno! obueid ximun: CII0.5I'TY
" ", "BOEHMEX" um. [I. ®. YcruHoBa, 2012 (8)
Onekrponus": V3yyeHre TeopeTUUeCKOro N 3
marepnana . 1. 7.1, 7.2 u 7.3 A. T1. Kucenés, Av A. KpallleHIHHUKOB. .
’ — OcHoBsl 006111e xumun: CIT6.BI'TY
Ocopmrerne oryera 1o 1aGoparopHoi "BOEHMEX" nm. [l. ®. YcturoBa, 2012 (8)
pabore "Onekrpomm3": OnvcaHue 3
Hab/TFO/IeHnH, COCTaB/IeHUe PeaKIvid
Wrtoro no paspeny 7 9
Paspen 8. Koppo3noHHbIe IPOLeCChI.
BrinonHeHve goMalliHero 3afaHust A. TI. Kucenés, A. A. KpalleHVHHHKOB. .
"DneKTpoxuMHUeckas Kopposus'. OcHogsl 006111ei xumuu: CI16.BT'TY 3
CocraBnieHre peakiuii "BOEHMEX" um. [I. ®. YcruHoBa, 2012 (9)
IMoaroroska K naboparopHoii pabote A. A. bapynuH, B. H. JleGepes, 1. C. 3

"DekTpoxumMHUeckas Kopposus". V3yuenue

Macno6oes. . Koppo3usi MeTasios:
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TeopeTHYecKoro Marepuana . . 8.1 u 8.2

OdopmieHne oTueta 1o 1a6opaTopHOi
pabote "DneKTpoxumMHUUecKast KOppo3us'
Orucanue HabmMOEHNH, cocTaB/leHne
peakiui

CII6.BI'TY "BOEHMEX" um. [I. @.
YctrHoBa, 2017 (Bce)

A. A. bapynuH, B. H. Jlebezes, [. C.
Macso6oeg. . Koppo3sust MeTasios:
CII6.BI'TY "BOEHMEX" um. [I. @.
YctrHOBa, 2017 (BCe)

A.TI. Kucenés, A. A. KpallieHVHHHKOB. .
OcHogel o611edi xumun: CIT16.BT'TY
"BOEHMEX" um. []. ®@. YctuHoBa, 2012 (9)

Wroro no pasgeny 8

Pa3pen 9.

AHanuTHUecKass XMMHUA.

IMoaroToBKa K 1abopaTopHoii pabote
"Xumuuecku aHanus". syueHue
TeopeTUYeCcKoro mMarepuana 1. . 9.1 u 9.2

Odopmiienne oTueTa 1o 1ab0paTopHO
pabore "Xumuueckuii aHamu3" OnucaHue
Hab/rofeHui. PacueT KOHI|eHTpaLyi

B. H. JleGenen, A. A. ®aruHa. .
Ananutnueckas xumusi: CI16.BT'TY
"BOEHMEX" um. II. ®. YcTuHoBa, 2014
(Bce)

B. H. Jlebenes, A. A. ®aruHa. .
Ananutnueckas xumusi: CI16.BI'TY
"BOEHMEX" um. [I. ®. YctuHoBa, 2014
(Bce)

Wrtoro no pasgeny 9

Paspen 10. BeicokomoJieKy/isipHbIe COeJMHeHM .

IToaroroBka K jekuyu: VsydeHue BOIIPOCOB II.
n. 10.1, 10.2 CocTraB/eHHe KOHCIIEKTa

IToproroBka K Tecty: Mi3yueHne BONpPOCOB II.
m. 10.1, 10.2

A. A. BapynuH, [I. C. Macnoboes, A. A.
®darvHa. . BeicokomoekysisipHbIe
coequnenus: CI16.BT'TY "BOEHMEX" um.
. ®@. YctuHoBa, 2015 (Bce)

A. A. BapynuH, /. C. Macnoboes, A. A.
®aruHa. . BeicokoMosieKynspHbie
coegunenust: CI16.BI'TY "BOEHMEX" um.
. ®@. YctuHoga, 2015 (Bce)

Uroro no pasgeny 10

Paspen 11. IncriepcHbie CUCTEMBI.

ITogroroBka K yiekuyu: V3yueHue BOIIPOCOB I1.
m. 11.1, 11.2 CocTraBieHre KOHCIIEKTa

[ToproroBka K Tecty: Mi3yyeHne BONpPOCOB II.
m 11.1, 11.2

A.TI. Kucenés, A. A. KpalieHUHHHUKOB, A. A.
®aruvHa. . [loBepXHOCTHBIE SIBJIEHUS U
maucnepcHble cuctemsl: CII6.BITY
"BOEHMEX" um. [I. ®. YctuHoBa, 2014
(Bce)

A.TI. Kucenés, A. A. KpallleHVHHUKOB, A. A.
®aruvHa. . [loBepXHOCTHBIE SIB/IEHUS U
ngucrepcHblie cuctembl: CIT6.BI'TY
"BOEHMEX" um. [I. @. YctuHoBa, 2014
(Bce)

Wroro no pasgeny 11
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
XUMUs1

®OH/JbI ONEHOYHbBIX CPEACTB

®DOoH/IBI OL[EHOUHBIX CPE/CTB, TIO3BOJISION1E OL[eHUThL pe3y/IbTaThl 00yUeHH s 10 JaHHOM AUCIUIIHHE,
BKJIFOUAKOT B Ce0s:

e UarHocThyeckas pabora
e OMalllHee 3a/laHue;

e otueT 1o JIP;

* TeCT;

* JK3aMeH.

Kputepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora ripoBoauTcs B ¢popme tecta B SMOC Moodle:

¢ IIpW NIPaBU/IBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpM NPaBUILHOM OTBeTe Ha 60% BOTIPOCOB | Oostee - aTTecTaLusl.

JomaiHee 3aiaHue

ITomariiHue 3a/jaHust PeJICTaBIAI0T coO0M 3a/jaur 1o TeMaM Kypca.
PetieHust JOMaIHUX 3a/JaHUN TIPEICTAB/SIOTCS B PYKOITMCHOM opme. Kaxkzioe momaliiHee 3aiaHye COZIEP>KUAT
oT 2 710 5 3ajau.
[omaiiHue 3aiaHust OLIeHUBAIOTCS 110 CUCTEMe «3aUTeHO» WU «He 3aUTeHO»
[TpaBubHOe pellieHre BCeX 3a/jau yA0CTauBaeTCsl OLIeHKU «3auTeHO»
IomartiiHee 3aJjaHue JOKHO OBITH JOPaOOTAHO MPY HEMIPABUJILHOM PellleHUH XOTs Obl OIHOM 3a/1auul Wn
HeOpe)KHOM BBITIOJTHEHHUH 33/1aHVS.

OTtuer o JIP

OrtueT 1o 1abopaTopHo# paboTe MpeACTaB/IsSIeTCsl B PYKOIIMCHOM HJIM TIeYaTHOM BHjie B hopmare,
MpelyCMOTPEHHOM 111a0/I0HOM OTYeTa 1o JlabopaTopHOU paboTe. 3alUTa OTUeTa POXOAUT B hopMe foKIaza
CTYZIEHTa TI0 BBITIOJTHEHHOM paboTe U OTBETOB Ha BOIPOCHI MPEMNo/iaBaTeis.
B cnyuae ecyii ohopmiieHre OTUeTa U TIOBeZIeHHe CTyAeHTa BO BpeMsl 3all[UThl COOTBETCTBYIOT YKa3aHHBIM
TpeOOBaHUSM, CTYIEHT I10/TyUaeT MaKCUMAa/IbHOE OLIEHKY «3auTeHO».
OTueT He MOXXET OBbITh TIPUHAT M TOJJIEXKHUT A0PabOTKe B CIyUae:

- HeOPEe)KHOTO BBHITTOJTHEHNS],

- OTCYTCTBUSI HEOOXOAMMOTO rpadyeCcKoro Marepuara,

- HM3KOTO KauecTBa rpaduueckoro Marepuana (HeBepHbI BIOOp MaciTaba uepTeskeld, OTCYTCTBHE YKa3aHUs
e/IMHUL] U3MepeHHs Ha rpaduKax),

- HeBepHO HalMCaHHBIX peakluy, OTCYTCTBUsI OMMUCAHUS HaOMIOeHNH,

- OTCYTCTBUSI HEOOXOIMMBIX Pa3/lenoB,

- HEKOPPEKTHOH 00pabOTKY pe3y/bTaToB N3MepeHUH.

Tect
TectoBble 3afanus BeUIOKeHbI B YMK Kypca.
TecTtoBbie 3aiaHuUs YIOCTAUBAIOTCS OL[EHKU «3auTeHO» TPU TIPaBUILHOM BBITIONHEeHUH 75% 3aJaHui.

JK3aMeH

OO0yuaroIuicss UMeeT MpaBo Ha Mo/yueHue MUHUMA/TbHOM TI0I0KUTE/TbHOM OLIEHKH MPH YCIOBUU
YCITEIITHOTO MPOXOXKAEHUSI TEKYIIIET0 KOHTPOJISI yCIIeBaeMOCTH B (hopMe IMarHOCTHUECKOU PaboThI B
COOTBETCTBUH C TpadrKOM pa3zena 4.
K 3K3aMeHy /I0MyCKaroTCs CTYEHTBI, KOTOPbIE C/Iad OTUeThI K 1abopaTopHbIM paboTam, AoMalllH|e 3a/aHus,
TpelyCMOTpeHHbIe paboueii TporpaMMoi, MOJATrOTOBUIM KOHCIIEKT M0 IUCIUIIMHE B COOTBETCTBUM C TEMaMU
Kypca U y[0BJIeTBOPHTEILHO OTBETHU/IM Ha BOTIPOCHI TeCTa.
OK3aMeH MPOBOAUTCS B YCTHOU (hopMe 1o GueTaM WK BOIIPOCaM, BbIIaHHBIM TiperiofiaBatesieM. CTyneHT
ZIOJDKEH TI0/ITOTOBUTD, TI0/b3YsICh KOHCIIEKTOM, COCTaB/IEHHOM I10 MaTeprasiaM Kypca, OTBET Ha iBa BOTIPOCa,
MIPe/IJIOKEHHBIX B OHIeTe.
Or11eHKa «OTJIMUHO» CTABUTCS, €CJTH OTBET TIOJTHBIN 1 TIPAaBU/IbHBIN Ha OCHOBAaHUM U3YUeHHBIX TEOPHM B PaMKax
MporpaMmsl Kypca. Marepuas 13/ioxKeH B oripefie/ieHHOM JIOruueckou rnocaefoBareibHOCTU. [1pu oTBeTe Ha
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JIOTIOJTHUTE/THbHBIE BOTIPOCHI CTY/IEHT TI0Ka3asl 3HaHHWe OCHOBHBIX TIOHSTHH, 3aKOHOB XUMHH, 3HAHUS O
TepPUOIUUeCKOU CHCTEME 37IeMEeHTOB, TOHUMaH1e TePMOJUHAMUKY ¥ KWHETUKU XUMUYeCKUX PeaKivi.
O11eHKa «XOPOIIIO» CTAaBUTHCS, €CJIA OTBET MOJTHBIN U MTPaBU/IBHBIN Ha OCHOBAHUM U3YUYeHHBIX TEOPUH, IPU
3TOM JIOTYII[eHBI HeCYIIle CTBEHHBIE OIIMOKH, UCTIPAaB/IeHHbIE TI0C/Ie HAaBOAIIMX BOMPOCOB Tperno/aearesis. [1pu
OTBETe Ha JIOTIO/THUTE/IbHBIE BOTIPOCKHI CTYAEHT JeMOHCTPUPYET MOHMMaHHe 0CHOBHOTO COZIepyKaHus yueOHOro
Marepuana. CTyzieHT CBOOOJHO OPHEHTHUPYETCS B MaTepHaJie, M3/I0)KEHHOM B KOHCIIEKTe.

OrleHKa «y/I0B/IETBOPUTEILHO» BBICTAB/ISETCS], €C/TA CTY/IeHT 00HAPY>KHUBAeT 3HAHWE U MOHUMaHKe MaTepyasa
Kypca, HO M3/1araeT MaTepHas HeTOHO U JIOTYCKAeT CyIIleCTBeHHbIe OIUOKY B (hOPMYTUPOBKE XUMUUECKHX
3aKOHOB ¥ TOHATHH. OTBET Ha /IOTIOIHUATE/ILHBIE BOTIPOCHI BBI3bIBAET ¥ 9K3aMEeHYeMOT0 3aTPyAHEeHUs WiIn
COZIEP>XKUT OIIMOKU, KOTOPhIe OH MOKET UCTIPAaBUTh MOC/Ie HABOASIINX BOMIPOCOR.

O11eHKa «HEYI0BIeTBOPUTE/THLHO» BLICTAB/IAETCSI, €C/IA TIPU OTBETe 0OHAPY)KEHO HEITOHUMAaHUe OCHOBHOTO
cofiep)KaHusi yueOHOTo MaTepyasa Wil JIOMyIeHbl CyIleCTBeHHbIe OIMOKY, KOTOPbIe YUall[UiCs He MOXKET
WCTIPaBUTh MPH HABO/SIIAX BOMPOCAX MPero/iaBaTerist.

IMpumeuanue. CyliieCTBEHHbBIE OIUOKU CBSI3aHBI C HEIOCTATOUHOM ITyOWHOMN M 0CO3HAaHHOCTBIO OTBETA
(HaripuMep, CTY[eHT HeTllpaBU/ILHO YKa3ajl OCHOBHBIE TIPU3HAKU TIOHATHH, SIB/IEHNH, XapaKTepHbIe CBOWCTBA
BEIIeCTB, HEMPaBHU/ILHO C(HOPMYMPOBA 3aKOH UM HE CMOT TIPUMEHHUTb TEOPETUUECKHUe 3HAHUS JI/Ist
00BbsSICHEHUS U TIPeZICKAa3aHUs SIBJIEHUH, YCTaHOB/IEHUH TTPUUUHHO-C/IEICTBEHHBIX CBSI3€H, CPAaBHEHUS U
K/1accu(UKaLK SIBJIEHUH U T. 11.). HecyiiiecTBeHHBIe OIMOKY OIpe/ie/IsiioTCS HeTIOTHOTO!H OTBeTa (Harpumep,
yTylijeHre W3 BUfia KaKoro-IMb0 HexapaKTepHOro ()akTa MpH OMMCAHWH BellleCTBa, mpoijecca). K HUM MoXHO
OTHECTH OTOBOPKH, OMUCKH, ZIOMYIIeHHbIE TI0 HEBHUMATETBbHOCTH (HalpyMep, B YPaBHEHUH PeaKI[UU B TIOTHOM
VMIOHHOM BHU/e JoTylleHa ofjHa omrOKa B 0003HaYeHUH 3apsiJja MOHA).
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB
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JomariHee
1 7 Pa3pesn 1. OcHOBHBIE TOHATHS 19 8 0 8 1 10 10 3aJlaHue,
XMMHUU. Ortuet o
JIP
1 2 |Pa3pen 2. CTpoeHue aToMa. 11 4 2 2 7 10 10 Tect
1 | 2 |Pasgen 3. Xumuueckas cBA3b. 1 4| 2| 2 7 | 10 | 10 ovaumee
3a/laHve
Pazpgen 4. OcHOBBI Tomammee
1 2 |TepMOAUHAMMKU (PU3UKO- 13 4 2 2 9 10 10
3a/laHue
XUMHUYECKHX MPOLIeCCOB.
Homarunee
1 9 Pazpen 5. OCHOBbI KHHEeTHKH 17 6 7 4 1 10 10 3aJlaHue,
(pu3UKO-XUMHUUECKHX CHCTEM. Otuer o
JIP
1 9 Pazgen 6. Xumuueckoe 13 4 7 7 9 10 10 LomariHee
paBHOBecHe. 3ajlaHve
Homarunee
1 2 Pazgen 7. JDnekTpoxuMuueckue 15 6 0 6 9 10 10 | 33mauue,
NpoLecchl. OtueT 1o
JIP
JomariHee
1 7 Pa3zgen 8. Koppo3uoHHbie 1 3 1 2 8 10 10 | 3apanue,
npoLecchl. Otuet o
JIP
1 2 |Pa3gen 9. AHanutnueckasa xumusa. | 11 4 2 2 7 10 10 OTI;Ie; o
1 2 Pazgen 10. BeicokomosieKy/isipHble 12 4 7 2 8 5 5 Tecr
coeJUHEeHHUsI.
1 2 |Pa3pen 11. fucnepcHble cuctembl. | 11 4 2 2 7 5 5 Tect
Bcero 3a 2 cemecTp 144 | 51 | 17 34 93 100 | 100
Bcero mo gucCIUILIHHE 144 | 51 17 34 93 100 | 100
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