





PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
XumMms

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
o Ilpunokenue 2. TexHonoruy u Gopmbl 00yueHHs
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

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

YK-2 — criocobHOCTh ompeziensiTe KPyr 3afad B paMKaX MOCTaB/AeHHOW Lie/IM M BLIOMpPAThb ONTHMAsbHbIe
CTIOCOOBI UX pelleHus], UCX0s U3 AeHCTBYIOIINX MTPABOBBIX HOPM, MMEOLINXCS PeCYPCOB 1 OTpPaHWYeHHM
OIIK-2 — cmocoben obecrieurBath 0e30MacHOCTL Ue/IOBEKA W COXpPaHEHWE OKpY)Kaloled cpeppsl,
OCHOBBIBAsICh Ha MPUHLUIAX Ky/IbTYPhl 0€30MacHOCTH M KOHLEMLUN PUCK-OPUEHTHPOBAHHOTO MBILIIEHNS

DOopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTKEHHUE CJIeyIOLINX pe3y/IbTaToB 06pa3oBaHus:
YK-2

3HAHUA:

Ha YpPOBHe TIpe/ICTaB/IeHUH:

- OCHOBHBIE TIOHSTHS, 3aKOHBI U MOJIe/I XUMUH, 3HaHUS O TIEPUOANYECKON CUCTEME JIEMEHTOB,

MO/IE/ITX XMMUYECKOU CBA3Y;

- 0 peaKLMOHHOM CrI0COOGHOCTH BellleCTB, UX KUC/IOTHO-OCHOBHBIX ¥ OKMC/TUTETEHO-

BOCCTaHOBUTE/ILHBIX CBOMCTBAX);

- 0 MeTOJaX TeOPeTHUUeCKUX U FKCTIepUMeHTaIbHBIX MCC/IeIOBAaHM BelljeCTB U WX TIpeBpallleHui;

- XUMHUUEeCKOW TepMO/IMHAMUKe, TepMOIMHaMUUe CKUX (PYHKIIUSIX COCTOSTHUS, SHEPTeTHKe XUMUUeCKUX

TMPOLeCCOB, XUMUYECKOM U (ha30BOM PABHOBECHM, KMHETHUUECKUX SIBJIEHUSX: CKOPDOCTH peakiui u
METO/Iax ee Pery/UpOBaHUs;

Ha YPOBHE BOCITPOM3BE/IEHUS:

- TI0/Ib30BaThCs XMMUYeCKUMH NTPUO0OpaMK ¥ peakTHBaMK C COOJTFOZIeHHeM TeXHUKY 6e30TacHOCTY;

TOTOBUTb PaCTBOPHI C 3a/laHHON KOHI|eHTpal[1el;

- 06pabatkIBaTh pe3y/ibTaThl, TIOMyUeHHbIE B pe3y/IbTaTe XUMHUECKOTO ;

- TIPe/ICTaB/ISAThL Pe3y/bTaThl UCCIe0BaHus B rpadudeckoi hopme;

- UHTEPIIPEeTUPOBATh IKCIIEPUMEHTA/IbHBIE ZIAHHbIE HAa OCHOBE XUMUYECKHUX 3aKOHOB ;

- BBITIOJTHATH TEPMOAUHAMHUUECKME U KUHETUUECKHE PACUEThI;

Ha ypOBHe IMOHUMaHUsI:

- XUMHUUeCKHe CUCTeMbI: PAaCTBOPBI, TUCTIEPCHBIE CUCTEMBI, JIeKTPOXUMUYECKIe CUCTEMBI,

KaTaJn3aTopbl ¥ KaTaJIWTHUeCKUe CUCTeMBI, TIOJIMMEePHI U OJTATOMEDHI;

- XUMHUECKYH0 TEPMOJUHAMUKY Y KUHETHKY: YJHEPTeTUKY XUMHUUeCKHUX MPOLIeCCOB, XMMUUYECKOe U

(ha3o0BO€e paBHOBECHE, CKOPOCTh PEAKI[UH U METO/IbI €€ PEry/IMPOBaHUS;

- XUMHIO U TIEPUOIMUECKYIO CUCTEMY 3/IEMEHTOB, KHUC/IOTHO-OCHOBHBIE U OKUCTUTETBHO-

BOCCTAHOBUTE/IbHbIE CBOMCTBA Bell[eCTB;

- CTPOeHHe aToMa ¥ XUMHUUeCKYIO CBSI3b;;

YMEHUsL:

- MPOM3BO/IUTH ITOUCK PEIIeHUs MPaKTUUeCKUX 3a/jau ¥ UCTIOb30BaHUeM HayUYHOU JIMTePaTyphl U

myO/IMKaI[uil B HayYHBIX )KYPHA/IaX ¥ UHTEPHETe, UCTI0b30BaTh MaTeMaTUUeCKHUe MeTO/bI /ISl PeIleH s
THUIOBBIX 33ZIaUM TI0 OCHOBHBIM pa3jiesiaM Kypca;

- OL|eHMBaTh YMC/IeHHbIe TTOPSAKY BeJIMUKH, XapaKTePHBIX /IS Pa3/IMYHbIX Pa3/e/ioB XUMUH ;

- TIO/Ib30BaThCs TabMMIAMY 3HAYEHUIM TePMOJUHAMHUUECKUX QYHKIWH;

- OL|eHMBaTh KMHEeTHYeCKKe U TePMOJMHAMUYeCKHe TapaMeTphl IPOoLieCcCOB U (aKTOPbI, BJUSIOIIVE Ha

HUX;

- OL|eHUBaTh BO3MOXHOCTh MPOTEKAHUSI TeKTPOXUMHUUECKUX MPOLIeCCOB MPU pa3padoTKe U

9KCIITyaTalluu U3ie/ini ;

- TIpU BBIOOPE KOHCTPYKLMOHHBIX U CTelda/bHBIX MaTepHasioB OLIEHUBATh UX XUMHUECKYI0 aKTUBHOCTh

1 BO3MO)KHOCTb B3aMMO/IEMCTBHUS C KOMIIOHEHTAaMU OKPY>Karolliel uiu paboueli cpesib;;

HaBbIKU:

B pe3y/bTare NMpoXoKAeHUs] XMMUUeCKOTO MPAKTUKyMa CTYA€HT MOyJYaeT HAaBbIKU COO/MIONEHS TIPaBUIT

TeXHUKA 0e30MacHOCTM TIpU paboTe € XUMHUUECKUMH BeIeCTBAMU, CIIOCOOOB TPUTOTOBIEHUS
PAacTBOPOB C 3a/laHHBIMH KOHIIEHTPALUSMH, YMEHUs CBOJUTH MaTepPUa/bHBIA W 37EKTPOHHBIA 0OasaHC
XUMHUUEeCKUX IIpOoLieCCOB, MPOU3BOAUTE KOJIMUECTBEHHBIE paCUeTbl XMMHUUECKUX IIpOLieCCOB, HMCII0/Ib30BAHUSA
TPOCTEMILINX MeTO/I0B KaueCTBEHHOTO M KOJIMUeCTBEHHOTO aHa/lk3a, pacueT TeTuIoBbIX 3P(eKTOB XUMHUYeCKUX
peakIvii U orpe/iesieHus] YC/IOBHM CaMOIIPOM3BO/ILHOTO MIPOTEKaH!UsI XUMUUECKUX TTPOL[eCCOB..
OIIK-2

3HAHUS:

Ha YpPOBHe Npe/iCTaBeHuI:

- OCHOBHBIE TTOHSTHSI, 3aKOHBI U MOJIE/I XUMHH, 3HaHUS O TIEPUOAUYECKON CUCTEME 3/IEMEHTOB,

MO/Ie/ISIX XMMAYeCKOU CBS3U;

- 0 PeaKIMOHHOHN CrIOCOOHOCTH BEIeCTB, UX KUC/IOTHO-OCHOBHBIX ¥ OKMC/TUTETHHO-

BOCCTAHOBUTE/IbHBIX CBOMCTBAX);
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- 0 MEeTOaX TeOPeTHUUeCKUX U FKCTIepUMeHTaIbHBIX UCC/IeIOBAHM BellleCTB U WX TIpeBpallleHui;

- XUMHUUEeCKOW TepMO/IMHAMUKe, TepMOIMHAMUUe CKUX (PYHKIIUSIX COCTOSTHUS, SHEPTeTHKe XUMUUECKUX

TMPOIL[eCCOB, XUMHUYECKOM U (ha30BOM PABHOBECHM, KMHETHUECKUX SIBJIEHUSX: CKOPOCTH peakiui u
MeTO/aX ee Pery/IUpPOBaHus;

Ha YPOBHE BOCITPOM3Be/IeHHSI:

- TIO/Ib30BaThCs XMMUYeCKUMH NTPUO0OpaMK ¥ peakTHBaMK C COOJTFOZIeHHeM TeXHUKY 6e30TMacHOCTY;

TOTOBUTH PaCTBOPHI C 3a[JaHHOW KOHLIEHTpaL1el;

- 0bpabarkIBaTh pe3y/ibTaThl, TIOMyUYeHHbIE B pe3y/ibTaTe XUMHUECKOTO ;

- TIPeCTaB/ISATh Pe3y/bTaThl UCC/e0BaHus B rpaduueckoit hopme;

- UHTEPIIPEeTUPOBATh IKCIIEPUMEHTA/TbHBIE ZIAHHBIE HAa OCHOBE XUMUUECKHUX 3aKOHOB ;

- BBITIOJTHATH TEPMOAWHAMHUUECKUE U KUHETUUECKHE PACUEThI;

Ha YpOBHe IMOHUMaHWUsI:

- XUMHUUEeCKHe CUCTeMbI: PACTBOPBI, IUCTIEPCHBIE CUCTEMBI, 3JIeKTPOXUMUYECKIe CUCTEMBI,

KaTaJn3aTopbl ¥ KaTaJMTHUeCKUe CUCTeMBI, TIOJIUMEPHI U OJTATOMEPHI;

- XUMHUECKYH0 TEPMO/JUHAMUKY Y KUHETHKY: YJHEPTeTUKY XUMHUUeCKHUX MPOLIeCCOB, XMMUYECKOe U

(ha3oBoe paBHOBeCHe, CKOPOCTh pPeaky U METO/bI ee PeryIUpPOBaHus;

- XUMHIO ¥ TIePHOUYECKYIO0 CUCTEMY 3/IEMEHTOB, KMC/IOTHO-OCHOBHBIE U OKHC/TUTETEHO-

BOCCTAHOBUTE/IbHBIE CBOMCTBA Bell[eCTB;

- CTPOeHHe aToMa U XUMHUUeCKYIO CBSI3b;;

YMEHUsL:

- MPOM3BO/IUTH ITOUCK PEIIeHUs MPaKTUUeCKUX 3a/jau ¥ UCTIOb30BaHUeM HayUHOU JIMTePaTypPhl U

myO/IMKaI[Mil B HayYHBIX )KYPHA/IaX ¥ UHTEPHETe, UCTIOb30BaTh MaTeMaTUUeCKHUEe METO/bI /ISl PeIeH s
THUIOBBIX 3aflauu 10 OCHOBHBIM paz/iesiaM Kypca;

- OL|eHUBaTh YMC/IeHHbIe TTOPSAKY BeJTMUKH, XapaKTePHBIX /IS Pa3/IMYHbIX Pa3/e/ioB XUMUH ;

- TIO/Ib30BaThCs TabMUIAMY 3HAYEHUM TePMOJUHAMHUUECKUX QYHKIWH;

- OL|eHMBaTh KMHEeTHUeCKIEe U TePMOJMHAMUYeCKHe TapaMeTpPhl IPOLIeCCOB U (haKTOPbI, BJAUSIOIIVE Ha

HUX;

- OLIeHWBATh BO3MOKHOCTb MTPOTEKaHHs! S7IeKTPOXUMHUYeCKHX MTPOLIeCCOB TIPH pa3paboTke u

9KCIITyaTalluu U3/ieini ;

- TIpU BBIOOPE KOHCTPYKLMOHHBIX U CTeldabHBIX MaTepHasioB OLIEHUBATh UX XUMHUECKYIO aKTUBHOCTh

Y BO3MOXXHOCTb B3aMMO/IEHCTBHSI C KOMITOHEHTaMM OKpY»Karollled Uiy paboueit cpefibl;;

HaBbIKU:

B pe3y/bTare NMpoXoKAeHUs] XMMUUeCKOTO MPAKTUKyMa CTYAE€HT MOyJYaeT HaBbIKKA COO/MIONEHHS TIPaBUIT
TeXHUKU 0e30MacHOCTH MpU paboTe C XMMHUUECKHUMH BeLLeCTBaMH, CTIOCOOOB TPUTOTOBIEHUSI PACTBOPOB C
3aJJaHHBIMM  KOHIIEHTPALUAMH, YMEHWS CBOAWTbL MaTepUa/bHBbI U 37EKTPOHHBIA 0ajaHC XUMUYeCKUX
TIPOLIECCOB, TIPOU3BOAUTL KOIMUECTBEHHbIE pacueTbl XUMHUUECKUX TPOLIeCCOB, WCIOIb30BaHUs MPOCTeNIINX
METO/IOB KaueCTBEHHOTO M KOJMYeCTBEHHOTO aHasu3a, pacueT TeIIOBbIX 3(¢eKTOB XUMUUECKHUX peakLui U
oripe/ie/IeH s YCIOBUM CaMOTPOM3BOILHOTO TIPOTEKAHUST XUMHUEe CKUX TTPOL[eCCOB..



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iucrunaa XUMUWS sBsieTcs: JUCIUTUTUHON 00s13aTe/IbHOM YacTu 6;10Ka 1 mporpaMmbl
MoAIroTOBKM 110 HanpasyeHuto 20.03.01 TexHochepHas 6e3onacHocmb.

CopepykaHue OUCLMIVIMHBI SB/ISETCS JIOTUYeCKUM TPOJO/DKEHUEM COZEp)KaHUs LIKOJIbHBIX KYpPCOB U
CAyuT ocHOBoW Jansg  ocBoeHust aucuuiivH:  BE3OIIACHOCTDB B3PBIBHBIX CHUCTEM,
BE3OITIACHOCTB JXU3BHEJEATE/IBHOCTH, BOEHHASI 3KOJIOI'vsi, TEOXUMNUYECKAS
IKOJI0I' U, I'APABJIUKA, MATEPUAJIOBEJEHUE n TEXHOJ/IOI'nn
KOHCTPYKIIMOHHbBIX MATEPHUAJIOB, O3HAKOMUMTEJ/IBHASI IIPAKTHUKA, OCHOBbI
MPOMBINIVIEHHON J3KOJIOTUH, TTOXXAPHASI BE3OIIACHOCTH, ITPOM3BO/ICTBEHHASA
BE3OIIACHOCTB, IIPOMBIINUVIEHHASI BE3OIIACHOCTh MAIIMHOCTPOUTEJ/IBHBIX
IMPON3BO/JACTB, TEOPHA I'OPEHUA W B3PBIBA, TEPMOJMHAMMKA, 3KO/IOI'MYECKAS
BE3OIIACHOCTH JEMCTBYIOIIUX IPEAIPUATUN, 3KOJIOTUUECKUE HOPMATUBGI B
TEXHOC®EPE, JKOJ/IOTUA

TpeboBaHWs K YPOBHIO TIOATOTOBKM OOYyYalOIMXCS W TIPe/IBapUTe/bHbIE KOMIIETEHIIUU OTpefie/eHbl
®esiepaibHBIM TOCYZIAPCTBEHHBIM 00pa30BaTeIbHbIM CTAaH/IapPTOM CPe/IHEro 00Iero 00pa3oBaHus.



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

3. CTPYKTYPA U COAEPXKAHUE JUCIIAII/INHBI

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaunmeHoBaHHe pas/ie/1oB H AHAAKTHYECKHX eJHHHUL|

BCEI'O

Ay/MTOpHBIe 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

JIekuun

JIabopaTopHbIit
NPaKTHKYM

CamocrosTebHasA
pabora cTyaeHToB

®dopmupyemast
KoMmmereHus, %

YK-2
OIIK-2

Pazpen 1. OcHoBHBIe NOHATHA XUMHUH. 1.1 XumMudeckue opmysisl. BaneHTHOCTb.
CreneHb OKUC/IeHUs. THUIbI XUMHAUECKUX peakLivid. 1.2 OKCH/bI, TH/POKCH/IbL.
AmdotepHoCcTb. Comu. OKMCIUTETBHO-BOCCTAHOBUTE IBHBIE Peakuu. 1.3
KonmuecTtBeHHble pacueTsl. MonisipHast Macca. 3aKOH 5KBHBAa/IeHTOB.

18

(4]
w

Pa3pen 2. Ctpoenue atoma. 2.1 [lyanusm 06beKTOB MUKpoMupa. OCHOBHBIE
TI0JIO’KEeHHs] KBaHTOBOM XMMHHU. BeposTHOCTHBII XapakTep 3akoHOB. [ToHsTHE 06
371eKTPOHHO# op6uTany. ['DaHHLIbI TPUMEHUMOCTH KBAHTOBOI MEXaHNUKH B XUMHU.
‘Ypasnenue IlpesuHrepa. 2.2 OcHOBHbIe U BO30Y’K/|eHHble COCTOSIHUS B aTOMe
BOJOPOZA. S-, P-, d-, f-opburanu. KBaHToBble uncia. MHOT0O3/1€KTPOHHBIE aTOMBI.
Tpunyn IMayma. Tlpasuno Xynpaa. [epuopnueckas cucrema [I.M1. Mengeneesa.
OCHOBHbIe (PU3UKO-XMMUYECKHe CBOWCTBA 3/1eMeHTOB.

14

10

Pazpen 3. Xumuueckas cBssb. Pasjien 3. Xumuueckas cBsasb. 3.1 TlapameTpel cBA31
B Mostekyse. Turbl cBsi3u. CBsi3bIBAIOLIMe ¥ Pa3phIX/ISIOLde OpOUTAII.
JIByXaTOMHbIe TOMO- 1 reTeposi/iepHble Mo/eKy/bl. OCHOBbI METO/|a Ba/IeHTHBIX
cBsi3eit. ['nbpuansauys. 3.2 MeTog MO/eKy/IsIpHBIX opbuTaneid. XMMHU4ecKas CBsi3b B
TBep/ioM Tesie. CTPYKTypa TBEp/Oro Tesla U XMMHUUecKasi CBsA3b. VjieanbHble 1
peanbHble KpUcTasbl. 3.3 Turel KpUCTa/IoB, MOHHbIE U MeTa/lTUYeCcKre
KpHcTa/isl. HaHOCTPYKTYpBI.

14

10

10 10

Paspen 4. OCHOBBI TEPMOAHHAMUKH (PU3NKO-XMMHUYECKHX MPOLeCCoB. 4.1
Oco6eHHOCTH TepMOAMHAMUKHY KaK HayKH. XMMUUYeCKast TepMOJAUHAMUKA.
OcHOBHbIe TOHsATHs1. TepMoArHaMIUecKre QYHKLMH COCTOSIHUS. BHyTpeHHSIst
sHeprusi. 4.2 O6paruMsle U HeobpaTuMele nporecchl. TepMoMHaMUUeCcKoe
paBHoBecue. 4.3 [lepBoe Havyano TepMOJUHAMUKU. DHTanbNusl. 3akoH ['ecca u ero
cnezcTBUs. Bropoe Havyano TepmoguHaMuKy. SHTpornust. 4.4 TepMozuHamMuueckre
YC/I0BUSI /51 CAMOTIPOM3BOJIBHOTO TIPOTEKAHHsI IIPOLIeCCOB ¥ PaBHOBECHOTO
cocrosiiust cucteM. CBoGogHast 3Heprust ['nb6ca u FesibmrosbLa. TabmuLb!
TepMOZMHaMUUeCKUX (QYHKLMI.

14

10

10 10

Paspesn 5. OCHOBbI KHHETHKH (PM3HKO-XHMHUYECKHX cicTeM. 5.1 OCHOBHbIE
TIOHATHS, TIOCTY/IaThl ¥ T'PAHULIbI IPUMEHUMOCTH XUMHUUECKOH KUHETHUKHU.
DneMeHTapHbIe U C/IOXKHbIe peakui. CKOpOCTb, MOPSAZ0K U MOJIEKY/ISIPHOCTb
XMMMUYECKOH peakLu. 5.2 DHeprusi akTUBaLMM XMMUUeCKOH peakLii 1 ee
usnueckuit cmbicn. Karanus. ®usnueckuil CMbICT KOHCTAHThI CKOPOCTH.
OcobeHHocTi TIpOTeKaHus pEaKL[I/lﬁ B rasax, )XUKOCTAX, TBepAbIX TejlaX U Ha
rpaHuIie pasgena ¢as. [opeHye 1 B3pbIB.

14

10 10

Paspen 6. Xumuueckoe paBHoBecHe. 6.1 XuMuueckoe paBHOBecHe 1 (pU3HUeCKHit
CMBICJT KOHCTaHTBI paBHOBecHsl. [Tpuniun Jle-Ilaresbe. KoHCTaHTBI paBHOBeCHs U
TepMozMHaMUueckre QyHKLMU. 6.2 PaBHOBecHe B ra3oBbIX chcTeMaX. PaBHOBecue B
JKUKOCTSX: 3NeKTPOMUTHYeCKast JUCCOLHALMS (CTereHb ¥ KOHCTaHTa
JIMCCOLIMALINM), CUJIbHBIE U c/1abble 31eKTPounThL. 6.3 VIOHHOe TIpoK3Be/ieHHe BOJBI,
BOJIOPO/HBIN MTOKa3aTeJb, TH/POJIN3, IPOU3BeieHHe PacTBOPUMOCTH. 6.4 da3oBbie
paBHoBecusi. [TpaBuio a3 I'b66ca. TuarpaMma COCTOSIHHUSI Of{HO U
MHOTOKOMITOHEHTHOH CHCTeMbl. DOy/UIMOCKONMMUeCKUe U KPUOCKOMUYeCKHe
cBo¥icTBa pacTBopoB. Ocmoc.

14

10

10 10

Paspen 7. diieKTpoxuMuyecKHe nporeccel. 7.1 PaBHOBecus B cucTeMe MeTasll -
371eKTpo/uT. CTaH/apTHEIN 31eKTPOJHBIA ¥ OKUCTUTeTbHO-BOCCTAHOBUTE /IbHBIN
roteHuuan. 7.2 YpasHenue HepHcra. O/IC 3/1eKTPOXUMHUUECKOH Lieny. XuMuueckue
WCTOYHUKY TOKa. 7.3 Dnekrposus. [IpriMeHeHue 51eKTposm3a.

16

10

10 10

Pa3pgen 8. Koppo3nonHsle nporeccel. 8.1 Tunbl Koppo3uu. XuMuueckas U
9/1eKTPOXUMHYECKast KOPPO3ust MeTasIoB. 8.2 MexaHu3Mbl, (haKTOPBI, BAMUSIOLHE Ha
CKOPOCTb KOPPO3HH, CIIOCOOBI 3aILUTHI.

10 10

Pa3pen 9. AnanmTnueckas xumus. 9.1 TeopeTrueckye 0CHOBBI aHA/TUTHUECKOU
XUMUH. 9.2 XvMHueckue u (1)1/13I/IKO-XI/IMH‘{ECKI/IE MeTO/[bI aHa/I13a.

10

10 10

Pa3spaen 10. Beicokomosiekynsipabie coepunenusi. 10.1 CtpoeHue u cBoiicTBa
romMmMepoB. MeTozbl nosyuenns nonuMepos. 10.2 Cunel Ban-aep-Baarnsca.
BogopogHas cs3b. 10.3 Oprannyeckre U HeopraHuueckye roIMMephbl.
Buononumepsl.

10

10 10

Paspen 11. iucnepcHblie cucremsl. 11.1 TToBepXHOCTHBIE sIBJIEHHS ¥ aCOPOLIUs.
11.2 [TucniepcHble U KOJUIOUAHBIE CUCTeMbl. VIX Knaccugukalus, CTpOeHHe U
CBOICTBA.

12

10 10

Bcero 3a 1 cemecTp

144

51

17

34

93

100 100

Bcero no gucuuninHe

144

51

17

34

93

100 100

3.2. JIaGopaTopHbIil NPAKTHKYM

Homep 1 HauMeHOBaHHe
pasjena JUCIMIUINHbI

Tema /1a00paTOpHOro NPaKTUKyMa

O0neMm,

ay/.
JacoB

Pazgen 1. OcHOBHBIE TIOHATUS
XUMUU.

Xumuueckve Gopmysisl. BanenTHOCTh. CTeleHb
OKMC/IeHUs. TUIbI XUMHUYeCKUX peakiui. 2 OKCU/BbI,
TUIPOKCH/IbI. AMGBOTEPHOCTD

7
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2 Comu. OKHC/IUTeTbHO-BOCCTaHOBUTE/IbHBIE PeaKLIUH. 2
3 KonuuectBeHHble pacueTsl. MosissipHas Macca. 3akoH 2
5KBUBAJIEHTOB.
4 OcCHOBHBIE K/aCcChl HEOPraHUUeCKUX COeJMHEHUH. 2
5 |Pa3gen 2. CtpoeHue atoMma. CrtpoeHue atoMa. 2
6 MeTo/1 BaJIeHTHBIX CBsi3eit 1
Pazgen 3. XuMuueckasi CBSI3b. —
7 MeTop MONeKyISIPHLIX opOuTanei. 1
8 |Pazgen 4. OCHOBBI TeroBoM 3 heKT XUMUUECKON peaki[uu 1
9 TEePMOJIMHAMUKH (PU3KKO- TepMmopuHaMuueCcKue yC/I0BUA [/l CAMOIIPOU3BO/IbHOTO 1
XUMHUUEeCKUX IPOoLeCcCOoB. IIPOTeKaHUS IPOLIeCCOB
10 KuHeTrka XUMHUeCKUX peaklvid. Berancienue 2
Pa3zpnen 5. OCHOBbI KUHETHKM  |[KMHETHUECKUX ITapaMeTPOB PeakLuu
1 (GU3MKO-XMMUYECKUX CUCTEM. |KyHeTHKa XMMUUeCKHX peakluii. BrluucieHne 2
KUHEeTHYeCKUX NlapaMeTpPOB peakKLiu
12 |Paszen 6. Xumeckoe PaBHOBecue B pacTBOpax, r'i/ipo/au3, IpoU3BeJeHue 1
paBHOBeCHe. pPacTBOPUMOCTHU
13 @Da30Bble paBHOBECUS 1
PaBHOBecus B cucTeMe MeTasll - 31eKTpoynT. CTaHAapTHBIN
14 371eKTPOJHBINA ¥ OKHC/IUTEIBHO-BOCCTAHOBUTE/IBHBIN 2
Pasgen 7. Dnekrpoxumuueckue [[10TEHLIMAT
15 |[MPOLECCEL YpaBHeHue HepHcra. 3/]C 3/1eKTpOXUMHYE CKOH LieMH. 2
XuMuueckre UCTOYHUKU TOKA.
16 Onektponus. [IpruMeHeHne 3/1eKTpoIn3a. 2
17 Pasnen 8. Koppo3uoHHble Tune! KOppo3un. XUMHUeCcKast U 371eKTpOXUMUYeCKast 2
MpOLIeCChI. KOpPpO3Usl MeTa/l/IoB.
18 |Pa3gen 9. AHamuTHYeCKast KauecTBeHHBIN aHaMM3 1
19 |[xumus. KonuuecTBeHHbIN aHanu3 1
Pazpen 10.
20 |BbICOKOMOJIEKY/ISIDHBIE CBolicTBa MOIMMEPOB 2
Coe/IMHeHUsl.
21 Paspen 11. flucriepcrbie JycnepcHble CUCTEMBI. 2
CHCTEMBI.
Bcero 3a 1 cemecTp 34
3.3. CamocrosiTennbHas padora crygenrta (CPC)
Ne | Homep 1 HauMeHOBaHUe Oompem,
Copep)xaHue yueOHOro 3aaHus
n/m | pasjejaa JMCIUAIIUHbBI 4acoB
1 BrinoniHeHue fomaliiHero 3azianus. CocTapieHue peakLuii 2
) CocraeneHue oTueTa 110 j1aboparopHoii pabote "OCHOBHBIE )
KJIaCChl HEOPraHUYeCKUX COoeIMHeHU"
Pazgen 1. OcHOBHBIE
3 |moHsTHS XUMHL. BeinoniHenue fomartHero 3azanus. KomvyecTBeHHble pacyeTsl 110 3
XUMUYECKHUM peakLysimM
4 IMoaroToBka K 1abopatopHoii paboTe "OCHOBHBIE K/IaCChI 3
HeopraHuveCcKuX coeuHeHu"
5 |Pasen 2. Crpoerue lgoAFOTOBKa K Jlekiny V3yueHue Bonpocos 1n.m.2.1, 2.2 5
OCTaBJ/IeHHe KOHCIIeKTa
6 aTona. ITogroroska K Tecty M3yueHue Borpocos 1.m.2.1, 2.2 5
v [ToproTroBka K jiekuyu: V3yyeHrie TeopeTHUeCKOro Marepuarna I. 5
n. 3.1, 3.2, 3.3. CocraBieHHe KOHCIIEKTa
Pazgen 3. XvuMmuueckasi
CBSI3b. BeinoniHeHue fomalliHero 3aZiaHus: VMisyueHue TeopeTHYeCKOro
8 Marepuana In. 1. 3.1, 3.2. PacueT napameTpoB MOJIEKYJI METOAAMHU 5
BC u MO.
ITogroroBka K yiekiyu: IToAroToBKa K eKusaM no Borpocam 4.1,
9 5
Pazpnen 4. OcHOBBI 4.2,4.3,4.4
TePMOJMHAaMHUKHU (U3KKO- |BhINo/iHeHHe JoMallHero 3ajaHus: PacueT Ternosoro agdekTa
10 |[XMMHYeCKHUX IPOLeCCOB. |peakiuu. Onpe/ieieHre HarpaB/eHUs] CaMOIIPOU3BOIbHOTO 5
MPOTeKaHUsI peakLyn
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11 |Pa3gen 5. OCHOBBI BrimonHeHre [oMalliHero 3a/ianust: BerumcieHne KUHeTHYe CKUX 2
KUHETUKHU (PU3UKO- rapaMeTpOB peaKI[uu
B XUMHUYECKUX CUCTEM. IToaroroBka K 1aboparopHoti pabote "KuHeTHKa XUMUUeCKUX 1
peakuun':
13 [ToaroroBka K nekuuu: M3yueHve BOMpocoB I.11. 5.1, 5.2 7
CocraBneHue KOHCIEKTa
OdopmieHre oTueTa 10 j1abopaTtopHoli paboTe "KuHeTrka
14 XUMHUUeCKUX peakiuii': IToctpoeHue rpaUKoB, BEIUKCIEHHEe 3
ko3 durmenta Baat-T'odda, sHEprur akTHBaIN.
[ToaroToBka K Jyiekimu: [1oAr0TOBKA K JIEKLIUSIM T10 Boripocam 6.1,
15 5
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
rajibBaHUUeCKOTO 3/ieMeHTa. PellieHue 3a/jau 110 3/1eKTPOJTHU3Y
Pasgen 7. < " "
IMoaroToBka K 1abopatopHoii pabote "OnekTpomu3": V3yueHve
18 |DneKTpoxuMHuyecKue 3
——— TeopeTUYecKoro marepvana . n. 7.1, 7.2 u 7.3
19 OdopmieHre oTueTa 1o sabopaTopHoit paboTe "DaekTpous': 4
OnwucaHve HaOJTIOIEHUM, COCTAB/IeHHE peaKIuit
20 Brironsenue goMaltiHero 3afanus "OIeKTpOXuMUYecKas 2
koppo3us". CocTaB/ieH/e peakLii
21 |Passen 8. KopposronHbie HO,Z[FOTOB'I'{a K jlabopaTopHOi pabore "DIeKTpOXHUMUYEeCKast )
S Koppo3usi". Mi3yueHre TeOpeTUUeCcKoro Marepuasa m. . 8.1 u 8.2
Odopmiienne oTueta 1o jabopaTopHoi paboTe
22 "DneKTpoxuMHUUecKass Kopposus' OrnrcaHue Hab/IH4eHuH, 1
COCTaB/IeHHEe peakLuil
IToaroroBka K 1abopaTtopHoti pabote "XuMuuecKui aHanus".
23 3
Pasgen 9. Anaimuruueckas |VI3yueHne TeopeTH4ecKoro mMarepuana . . 9.1 u 9.2
24 XUMUSL OdopmiieHre oTueta 1o jgabopaTtopHoii padbote "XuMuuecKui 3
aHanu3" OnuvcaHue HaOMOAeHUH. PacueT KOHI|eHTparui
75 Pazgen 10. [ToproroBka K nekuuu: M3yuenue Borpocos 1. 1. 10.1, 10.2 3
BricokomoneKysipHbIe CocraBneHue KOHCIIEKTa
26 |coeJMHEHMS. [ToproroBka K Tecty: M3ydyenue Bonpocos 1. 1. 10.1, 10.2 3
[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 4
Bcero 3a 1 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
OTu. o Ortu. o OTtu. o
1 303 P AOP| 3 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.
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IIpome)xyTouHas arTecTamusi IIPOBOJUTCS B (hopMax:
e 9K3aMeH.

10



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. A. BapynuH, B. H. Jlebenes, A. A. ®artuHa. . OCHOBHbIE K/IaCChl HEOPraHUUECKUX COeTUHEeHUH.
CII6.FT'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2016, 371. pec.
2. A. A. BapynuH, B. H. Jlebenes, A. A. ®arrHa. . OCHOBHBIE K/IaCChl HEOPraHWYeCKUX COeAHEeHUH.
CII6.BI'TY "BOEHMEX" um. [I. ®. Ycrtunosa, 2016, 187 5k3.
3. A. A. BapynuH, B. H. JIe6ezes, 1. C. Macno6oes. . Koppo3us metaios. CII6.BI'TY "BOEHMEX" um.
L. ®@. YctuHoBa, 2017, 71 3K3.
4. A. A. BapynuH, B. H. Jlebezes, [I. C. Maco6oeB. . Koppo3ust MetasioB. CII6.BT'TY "BOEHMEX" um.
[. ®. Ycrunosa, 2017, 551. pec.
5. A. A. Bapynus, [I. C. Macno6oes. . TepmoguHamudeckue pacuétel. CI16.5T'TY "BOEHMEX" um. /1.
®. YctunoBa, 2016, 166 3k3.
6. A. A. BapynuH, [I. C. Macio6oes. . TepmoarHamuueckue pacuétel. CI16.BT'TY "BOEHMEX" um. /1.
®. YctuHoBa, 2016, 551. pec.
7. A. A. Bapynun, [I. C. Macno6oes, A. A. ®atuHa. . BeicokomonekysnsipHble coeguHenusi. CI16. BT TY
"BOEHMEX" um. I. ®. YctuHoBa, 2015, 163 3K3.
8. A. A. BapynuH, [I. C. Macyioboes, A. A. ®aruna. . Beicokomosiekyssipabie coeguHenus. CI16.6T'TY
"BOEHMEX" um. . ®. YctuHoga, 2015, 1. pec.
9. A. TI. Kucenés, A. A. KparieHuHHHMKOB. . OcHOBBI 00111eti xumuu. CI16.5T'TY "BOEHMEX" um. 1. ®.
YctuHoBa, 2012, 311. pec.
10. A. T1. Kucenég, A. A. KpaumeHUHHHKOB. . OcHOBBI 001mie#t xumuu. CI16.BT'TY "BOEHMEX" uwm. []. ®.
YcruHoBa, 2012, 538 5k3.
11. A. TI. Kucenés, A. A. KpaieHnHHUKOB, A. A. daruHa. . [ToBepXHOCTHBIE SIB/IeHUSs U AUCTIepCHbIe
cucremsl. CIT6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2014, 56 3K3.
12. A. TI. Kucenés, A. A. KpaiileHWHHUKOB, A. A. @aTtuHa. . [loBepXHOCTHBIE SIB/IEHUS U JUCTIEPCHBIE
cucremsl. CIT6.BI'TY "BOEHMEX" um. [I. ®. YctunHoBa, 2014, 371. pec.
13. A. II. Kucenés, A. A. ®aruna, A. A. BapynauH. . Ctexuomerprueckue pacyétsl. CI16.BT'TY
"BOEHMEX" um. II. ®@. YctuHoBa, 2017, 73 3K3.
14. A. T1. Kucenés, A. A. ®aruHa, A. A. BapyauH. . Crexvomerpuueckue pacuétel. CI16.6I'TY
"BOEHMEX" um. . ®. YctuHosa, 2017, 3. pec.
15. A. TI. Kucenés, B. H. JleGezeB, A. A. dartuHa. . KuHeTrka xuMuueckux peakuuii. CI16.BI'TY
"BOEHMEX" um. 1. ®@. YctuHoBa, 2016, 31. pec.
16. A. TI. Kucenés, B. H. Jlebenes, A. A. ®artvHa. . KuHeTtrika xumuueckux peakiuyi. CI16.BI'TY
"BOEHMEX" um. I. ®. YctuHoBa, 2016, 174 3Kk3.
17. B. H. Jlebegnes, A. A. ®atuHa. . AHanutrdeckasi xumusi. CI16.BT'TY "BOEHMEX" um. []. ®. YcTuHoBa,
2014, >5. pec.
18. B. H. Jlebener, A. A. ®aruHa. . AHanutnueckast xumust. CIT6.BI'TY "BOEHMEX" um. [I. ®@. YcTHHORa,
2014, 58 5K3.

5.2. [lorionHUTebHAs IUTepaTypa Mo AUCLUIIIUHE:
He TpeOyeTcsl.
5.3. Ilepuoguueckue U3faHusL:
1. EcTecTBeHHbIe U TeXHUUECKHE HAyKU.

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

1. http://library.voenmeh.ru/jirbis2 — ®ynpamenTanbhas 6ubmuoreka BITY «BOEHMEX» um. 1.0.
YcTuHOBa;

2. https://urait.ru — I'maBHast — O6pa3oBaresnbHas iardpopma FOpaiit. 1151 By30B ¥ CCy30B.;

3. http://e.lanbook.com — DOBC JlaHb.

CoBpemeHHbIe TIpo¢eccHoHabHbIe 0a3bl JaHHbIX:

1. https://rusneb.ru — HatjuoHansHas 3sekTpoHHast onbmioreka (HOB);
2. https://cyberleninka.ru/ - HayuHast snekTpoHHast 6ubnioreka «KubepieHuHKa»;
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http://www.rfbr.ru/rffi/ru/library - TTonmHoTekcTOBast 31eKTpoHHast bubMoTeka Poccutickoro doHia
(byHaMeHTalbHBIX UCC/IeJ0BaHUH.

WHdopmaLioHHbIe CTIpaBOYHbIE CHCTEMBI:
1. TexakcriepT — ViHbOPMal[MOHHBIN TIOPTal TEXHUYECKOTO PerymupoBaHus: HopMbl, mpaBuia, CTaHAApPThI
P®D;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog

cobcreenHoM redepatud BI'TY "BOEHMEX" um. 1. ®. YCTHHOBA,
3. http://www.consultant.ru/- Koncynsraatllntoc- nHGOpMalMOHHBIN TOPTas IPaBOBOI WHGOPMALUH.

5.5. TIporpaMMHOe 0becrieueHue:

1. Mathcad Prime 3.1;
2. Matlab 2015a SP1;
3. Microsoft Office;
4. Adobe Reader.

5.6. ndopmalioHHbIe TeXHO/IOTUU:

B3anMogelicTBHe ¢ obyuarorrmucs rocpezctsoM OMIOC Moodle BI'TY « BOEHMEX» um. [].®. YcTUHOBa.
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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. JTabopaTopHOe 00py0BaHue 1S IPOBeIeHUs1 pabOT M0 OCHOBHBIM KJ/IaCCaM HEOPraHWue CKUX
coeIHEHUHM, XUMHUUeCKON KMHETHKE U PaBHOBECHSIM, 3JIEKTPOXUMUU;
2. Mathcad Prime 3.1;
3. Matlab 2015a SP1;
4. Microsoft Office;
5. Adobe Reader.

6.3. Ilpouee:

1. pabouee MecTo TperofaBare/isi, OCHAIlleHHOe KOMITBEOTEPOM C JOCTyToM B VIHTepHeT;
2. pabourie MecTa CTyIeHTOB, OCHAII[eHHbIe KOMITbIOTEPAMH C JAOCTYIOM B IHTepHeT, npeHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU 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
noArotoBku 1o Hampasnenuro 20.03.01 TexHocepHuas 6Ge3onacHocmb. JIACHMIUIMHA peayM3yeTcsl Ha
(dakyneTere A PaketHo-kocMudeckod TexHwukd BI'TY "BOEHMEX" um. [O.®. YcruHoBa Kadezapoit A2
TEXHOJ/IOTMMM KOHCTPYKLUVWOHHBIX MATEPMAJIOB W TIPOU3BOACTBA PAKETHO-
KOCMUUYECKOW TEXHUKU.

JucrurivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
YK-2 criocobHOCTh ompe/ie/isiTh KPYT 33/lau B paMKax MOCTaB/IeHHOM 11eJT U BBIOWPATh ONTUMAsbHBIE CITOCOOLI
WX PeIeHUs], UCXO/S U3 IEHCTBYIOIIUX TTPABOBLIX HOPM, UMEIOIIUXCS PECYPCOB U OTPAaHUUEHMUI;
OIIK-2 criocobeH obecrieurBaTh 6e30MaCHOCTD Ue/IOBeKa U COXpaHeHUe OKPY’Kalollel cpe/ibl, OCHOBBIBAsICh Ha
TIPUHLIUTIAX KY/IBTYPbl 6@30MaCHOCTU U KOHIIEMI[UN PUCK-OPUEHTUPOBAHHOTO MBIIIIEHHS.

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

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

XUMus

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.

15

HaumeHoBaHue padoThI PexkomeHnjiyemMas inTeparypa prm:{?éKOCTb’
Paspen 1. OcHOBHBIe IOHATUSA XUMHH.
A. A. BapynuH, B. H. JleGezes, A. A.
BrimonHeHWe ToMaIlIHero 3a/laHusl. ®atrHa. . OCHOBHBIE K/IACChI 2
CocTaBjieHue peaKuHﬁ HeOopraHn4yeCKux COEAHHGHHﬁZ CII6.BI'TY
"BOEHMEX" um. []. @. YctrHoBa, 2016
(BCe)
A. II. Kucenés, A. A. KpallleHUHHUKOB. .
CocTaB/ieHHe oTJeTa o 1abopaTopHoii OcHoBb! 061meit xumun: CII6.BI'TY
pabore "OcHoBHbIe kKnacchl Heopranuueckux | BOEHMEX" um. [T. @. Ycrunosa, 2012 (1) 2
coefHeHUH" A. TI. Kucenés, A. A. ®@aruna, A. A.
BbapynuH. . CTexrioMeTpuuecKrie pacuéThl:
CII6.BI'TY "BOEHMEX" um. [I. @.
YcTtuHoBa, 2017 (BCe)
A.TII. Kucenés, A. A. ®aruHa, A. A.
BeinosHenue 0MalHero 3a4aHus. BapynuH. . CTexrioMeTpruuecKre PacyéThl:
KonnuecTBeHHbIe PacCyeThbl 110 XUMHUYeCKUM CH6BFTy "BOEHMEX" um. ,Z[. D. 3
peaKLsim YetuHosa, 2017 (Bce)
A. A. BapynuH, B. H. JleGenieB, A. A.
®arvHa. . OCHOBHBIE K/1aCChI
HeopraHnueckux coepvHenuii: CII6.BI'TY
TMoaroroBKa K J1abopatopHoi paboTe "BOEHMEX" nm. /1. ®. YcruHosa, 2016
"OCHOBHBIE K/IaCChl HEOPTaHUUE CKUX (Bce) 3
coeuHeHui" A.TI. Kucenég, A. A. KpallleHUHHUKOB. .
OcHoBsl 006111 xumun: CIT6.BI'TY
"BOEHMEX" um. 1. ®@. YctuHoBa, 2012 (1)
Wtoro no pa3zeny 1 10
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 >
T "BOEHMEX" um. []. ®@. YctuHoBa, 2012 (2)
ITogroroBka K Tecty M3yyeHne BOPOCOB A. I1. Kucenés, AU A. KpalieHMHHHKOB. .
1021 2.0 OcHoBsl 006111k xumun: CIT6.BI'TY 5
e "BOEHMEX" um. []. ®@. YctuHoBa, 2012 (2)
Wtoro no pa3neny 2 10
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 5
CocraBneHye KOHCIIeKTa "BOEHMEX" um. [I. ®. YcruHoBa, 2012
BhINo/IHeHYe JoMalIHero 3ajaHus: Vsyuenue (3.4) 5
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 10
Pa3pen 4. OCHOBBI TepMOAMHAMHUKY (PM3UKO-XHUMHUYECKUX MPOIIeCCoB.
A. TI. Kucenés, A. A. KpaleHVHHHKOB. .
IMoaroroBka K Jyiekuuu: [ToAroTOBKa K ., OcroBbl '("6]”‘3” xumuu: CI16.BI'TY
JIeKLIUsIM I10 Boripocam 4.1, 4.2, 4.3, 4.4 BOEHMEX" um. [l. ®. Ycrunosa, 2012 (5) >
A. A. bBapynun, 1. C. Macno6oes. .
TepmoauHamuueckue pacuétel: CI16.BT'TY
"BOEHMEX" um. [I. ®@. YctrHoBa, 2016
(BCe)
BrinonHeHue gomailiHero 3aganusi: Pacuet A. IL Kucenés, Au A. KparlleHIEHUKOB, .
Terns0Boro 3¢ dekxra peakuuu. OnpegfeneHue | OcroBHI ?6Lueﬂ xumun: CI16.5I'TY
HarpaB/ieHuUs] CaMOTIPOU3BOJILHOTO BOEHMEX" um. 1. ®. Ycrutosa, 2012 (5) >
[IPOTEKAHHMS PeaKI[HH A. A. BapynwH, [. C. MacnoGoeB. .
TepmoauHamuueckuie pacuétel: CI16.BI'TY
"BOEHMEX" um. 1. @. YctrHoBa, 2016
(Bce)
Wrtoro no paspeny 4 10
Pa3pen 5. OcHOBbI KHHETHKH (U3NKO-XMMHYECKUX CHUCTeM.
BhITIONTHEHYe /JOMaIITHero 3a/jaHus: A. T1. Kucenés, B. H. Jlebenes, A. A.
BrIunciieHre KUHETUYECKUX ITapaMeTpOB ®arnHa. . KHHeTHKa XUMHUYeCKUX peaKLuii: 2
peakLu CII6.BT'TY "BOEHMEX" um. ,Z[ D,
» YctrHOBa, 2016 (BCe)
POMOTOBK& K /1ab0paTopHO pa6U(')'Te A.TI. Kucenés, A. A. KpalieHVHHHKOB. . 1
KuHeTyka XUMHHeCKHX peakipn™: OcHoBbl 001meit xumun: CI16.BI'TY
IToproroBka K nekuyu: MsyyeHre BONpoCoB "BOEHMEX" um. 1. @. YctuHoBa, 2012 (6) )
rn.a. 5.1, 5.2 CocTaBieHre KOHCIIEKTa A.TI. Kucenég, B. H. Jlebenes, A. A.
. ®aruHa. . KuHeTrKa XUMHUUYeCKUX peaKIIii:
O(bopr[eHI/Ie oTueTa I10 Ha60paT0pHOI/I CII6.ETTY "BOEHMEX" um. ’H D.
pabote "KvHeTHKa XUMUYECKUX peakiyi'": YerunoBa, 2016 (8ce)
Ilocrpoerue rpaguKoB, BoIUMCIIeHNE A. II. Kucenés, A. A. KpallleHUHHUKOB. . 3
ko3¢purenta Bant-Topda, snepruv OcHogelI 061m1eit xumuu: CIT6.BT'TY
aKTHBAIWH. "BOEHMEX" um. [I. ®. Ycrunoga, 2012 (6)
Wrtoro no pasgeny 5 8
Paspen 6. Xumuueckoe paBHOBecHe.
IToaroroBka K nekuuu: IToAroToBka K A. TI. Kucenés, A. A. KpalleHVHHHUKOB. . 5
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 10
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. TI. Kucenés, Av A. KpallleHIHHUKOB. .
’ — OcHoBsl 006111e xumun: CIT6.BI'TY
O(bOpMHEHI/Ie oT4yeTa I10 J'Ia60paTOpHOI/I "BOEHMEX" uM. 'Z[ D. YCTI/IHOBE[, 2012 (8)
pabore "Onekrpomm3": OnvcaHue 4
Hab/TFO/IeHnH, COCTaB/IeHUe PeaKIvid
Wrtoro no paspeny 7 10
Paspen 8. Koppo3noHHbIe IPOLeCChI.
BrinonHeHve goMalliHero 3afaHust A. TI. Kucenés, A. A. KpalleHVHHHKOB. .
"DneKTpoxuMHUeckas Kopposus'. OcHogsl 006111ei xumuu: CI16.BT'TY 2
CocraBnieHre peakiuii "BOEHMEX" um. [I. ®. YcruHoBa, 2012 (9)
IMoaroroska K naboparopHoii pabote A. A. bapynuH, B. H. JleGepes, 1. C. 2

"DekTpoxumMHUeckas Kopposus". V3yuenue
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TeopeTHYecKoro Marepuana . . 8.1 u 8.2

OdopmieHne oTueta 1o 1a6opaTopHOi
pabote "DneKTpoxumMHUUecKast KOppo3us'

CII6.BI'TY "BOEHMEX" um. [I. @.
YctrHoBa, 2017 (Bce)
A. TI. Kucenés, A. A. KpalleHVHHHKOB. .
OcHogsl 006111ei xumuu: CI16.BT'TY
"BOEHMEX" um. [I. ®@. YcruHoBa, 2012 (9)

Ornucanue HabMIOgeHWH, COCTaBIeHHe A. A. BapynuH, B. H. Jlebenes, . C. 1
peakIuii Macno6oes. . Koppo3ust MeTanos:
CII6.BI'TY "BOEHMEX" um. [I. @.
YcruHoBa, 2017 (Bce)
Wroro no pasgeny 8 5
Pa3zpen 9. AHasuTHUeCKass XUMHUS.
. B. H. JleGenen, A. A. ®aruHa. .
P}?ﬁﬁtﬁ:ﬁn};gﬁﬁg? %{;zlzgiggm Ananutnueckas xumusi: CI16.BT'TY 3
"BOEHMEX" um. II. ®. YcTuHoBa, 2014
TeopeTU4ecKoro Marepuasna . n. 9.1 u 9.2 (Bce)
Odopmienue otuerta 1o JabopaTopHOH B. H. JleGenes, A. A. damiHa. .
abore "Xumuueckuii ananmms" OnucaHye Anamumieckas xumust: CI16.EI'TY 3
P o o "BOEHMEX" um. [I. ®. YctuHoBa, 2014
HabmoieHnid. PacueT KOHIIEHTpaIvi (Bce)
Wrtoro no pasgeny 9 6
Paspen 10. BeicokomoJieKy/isipHbIe COeJMHeHM .
A. A. BapynuH, [I. C. Macnoboes, A. A.
[ToproroBka K yiekiyu: V3yyeHure BOIPOCOB 1. ®aruHa. . BoicokoMoeKynsipHbie 3
. 10.1, 10.2 CocrabiieHre KOHCIIeKTa coepvHenus: CIT16.BT'TY "BOEHMEX" um.
. ®@. YctuHoBa, 2015 (Bce)
A. A. BapynuH, /. C. Macnoboes, A. A.
[NogroroBka K TecTy: MI3yyeHre BOIIPOCOB II. ®daruHa. . BeicokoMosekynspHbie 3
m. 10.1, 10.2 coequnenusi: CI16.BT'TY "BOEHMEX" nm.
. ®@. YctuHoga, 2015 (Bce)
Uroro no pasgeny 10 6
Paspen 11. IncriepcHbie CUCTEMBI.
A.TI. Kucenés, A. A. KpalieHUHHHUKOB, A. A.
ITogroroBka K yiekuyu: V3yueHue BOIIPOCOB I1. @aryHa. . TTOBEPXHOCTHBIE ABJEHHS 1
n. 11.1, 11.2 Cocrap/ieHue KOHCIIEKTa Aucnepcikie cuctest: CII6.EITY 4
’ "BOEHMEX" um. [I. ®. YctuHoBa, 2014
(Bce)
A.TI. Kucenés, A. A. KpallleHVHHUKOB, A. A.
[ToproroBka K Tecty: Mi3yyeHne BONpPOCOB II. Paruna. . [10BePXHOCTHBIC AB/ICHNH
11 11.2 ngucrepcHblie cuctembl: CIT6.BI'TY 4
’ ’ "BOEHMEX" um. [I. @. YctuHoBa, 2014
(Bce)
Wroro no pasgeny 11 8
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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.
JK3aMeH MPOBOAUTCS B YCTHOU hopMe 1o GueTam MK BOIIPOCaM, BXOAAIIMM B cocTaB Y MK JUCITUTIIMHEIL.
CTyzeHT JO/KeH MOTOTOBUTD, TI0/b3YsICh KOHCIIEKTOM, COCTABJIEHHOM I10 MaTepuasiaM Kypca, OTBeT Ha /iBa
BOIPOCA, MPeIJIOKEHHBIX B OusieTe.
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

AyauTopHbIe <
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Homarnee
1 1 Pazfen 1. OcHOBHBbIE IIOHATHSA 18 8 0 8 10 5 5 3aJlaHue,
XUMMH. Otuet no
JIP
1 1 |Pa3pen 2. CTpoeHue aToma. 14 4 2 2 10 5 5 Tect
1 1 |Pa3pen 3. XuMuueckasi CBA3b. 14 4 2 2 10 10 10 Hlomaukee
3a/laHue
Pa3zgesn 4. OcHOBBI TEPMOAUHAMMUKH HomarHee
1 1 14 4 2 2 10 10 | 10
(pU3UKO-XUMHUUECKHX MPOIIeCCOB. 3a/laHue
JomariHee
1 1 Pa3aesn 5. OCHOBbI KHHETHKH 14 6 2 4 8 10 10 3aJlaHue,
(pU3UKO-XUMHUUYECKHX CHCTEM. Otuer no
JIP
1 1 |Pa3gen 6. Xumu4yeckoe papHoBecue. | 14 4 2 2 10 10 | 10 Hlomaursee
3a/laHye
JomarHee
1 1 Pazgen 7. dieKTpoxuMuueckKue 16 6 0 6 10 10 | 10 | 3apanue,
NpOoLeCCHI. Oruer 1o
JIP
HomariHee
3a/laHue,
1 1 [Paspen 8. Koppo3uoHHbie npoieccol. | 8 3 1 2 5 10 | 10 Or4er o
JIP
1 1 |Pa3pen 9. AHaMTHYeCKAsI XUMMSL. 10 4 2 2 6 10 10 OTI;?; o
1 1 Paspen 10. BeicokomoJieKy/isipHbIe 10 4 2 2 6 10 | 10 Tecr
coeJUHeHUsI.
1 1 [Pa3pesn 11. /IucniepcHbie CUCTEMbI. 12 4 2 2 8 10 | 10 Tect
Bcero 3a 1 cemecTp 144 | 51 | 17 34 93 | 100 | 100
Bcero no gucuuiinHe 144 | 51 17 34 93 | 100 | 100
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