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1. I_Ie.J'II/I H 3a1a4YH1 OCBOCHHA NTUCHHUIIJIMHBI

Jucuummna «Xumust HepTy U ra3a» — cOCTaBHAs 4acTh NOJATOTOBKM OakaiaBpa B 00JIACTH
He(Tera3oBoro Jeia, HarpapjieHa Ha U3y4eHHEe XUMUYECKOro cocTaBa HedTel, HepTenpo yK-
TOB, MPUPOHBIX, MOMYTHBIX T'a30B M ra30B HedTenepepabOTKU: aJKaHOB, HAPTEHOB, apEHOB,
reTEepPOAaTOMHBIX COEIMHEHUN; OCHOBHBIX (DU3UKO-XUMUYECKUX METOJIOB UCCIIEIOBAHUS XUMHU-
4eCKOro coctaBa He(pTH, HEPTEPOIYKTOB U Ta30B

Llenu m3yydeHUs AUCIUILIMHBL: MPUOOpPETEeHUE CTyIeHTaMU 3HaHUU B 00JIacTH XUMHUHM HePTU U
rasa

3az[aanI/1 HU3YUCHUA JUCHUIIIIMHBI ABIAKOTCA:

- (popMupoOBaHUEe HABBIKOB HAYYHO-TEXHUYECKOTO MBIIIJICHUS, TBOPUYECKOTO MPUMEHEHUS
IOJIy4EHHBIX 3HAaHUH B Oynylel e TeNbHOCTH;

- U3y4eHUE XMMHUYECKOTO COCTaBa He(Tel, HeTEePOAYKTOB, Ta30KOH/ICHCATOB | I'a30B;

- U3y4yeHHe (PU3UKO — XUMHUYECKUX CBOMCTB YIJIEBOJOPOJIOB U JIPYTUX KOMIIOHEHTOB
He()TU U UX BIMSIHUSI Ha CBOMCTBA HE(YTEIPOYKTOB;

- U3y4YEeHHUE CBA3HM MEXAY CTPOCHHUEM MOJIEKYJ U HEMOJIEKYISIPHBIX CTPYKTYP KOMIIOHEH-
TOB HE(PTH, UX CIIOCOOHOCTHIO K MEKMOJIEKYJISIPHBIM B3aUMOJICHCTBUSAM U (ha30BbIM IIEpPEX0/1aM
U CBOMCTBaMHU HEPTENPOAYKTOB;

- U3yYEHHUE OCHOB XUMHUYECKOTO U (PU3NKO-XUMHUECKOTO aHAIIM3a HETH U ra3a;

- U3y4Y€HHE OCHOB MJCHTU(UKAIMK YIIEBOJAOPOAOB HEPTH U MPOAYKTOB €€ mepepadorT-
KU;

- U3y4EHUE TUI0Te3 MPOUCXOXKICHHS He(PTH.

2. MecTto aucuunjauHbl B cTpykrype OIl 6akanaBpuara

JuctunnmHa «XuMus He)TH U Ta3ay» yd4acTBYeT B Iporiecce GopMUpPOBAHUS CIICIIAATIN-
CTa AaHHOTO Mpoduis u cnocodocTByeT hopMHUpoBaHHIO (PYHIAMEHTATBHBIX U MPUKJIAJAHBIX 3HA-
Hui. M3ydenne Hanboisiee CyIIECTBEHHBIX pa3/IeNIOB Kypca SIBISAETCS COCTABJISIONIEH YacThIO
€IMHOTO MPOoIecca U3yYEHUS BCEX YUCOHBIX TUCIUTUIMH.

st mzydenust kypca «OOmas Teopuss U3MEpPEHU» TPeOYIOTCS 3HAHWSA TaKUX JTUCIH-
TUTHH, Kak «XuMus», «abopmatukay, «dusnukay, «MaTemaTuka.

3HaHMsl, MOJYUYEHHbIE MPU H3Y4YEHHU Kypca «Xumus HedTH M Trazay, TpeOyroTcs s
YCIENTHOTO OBIAJCHUS TaKUX IUCIHUIUIUH «DKOJIOTHS He(TerasoBoil MpPOMBIIIIEHHOCTH,
«Du3uKa miacrtay, «be3onacHoCTb )KU3HEAEATETBHOCTH.

[Tocne m3ydeHus MaHHOW IUCIHUILIMHBI OakalaBpbl MPUOOPETAIOT 3HAHUS, YMEHUS W
OTIBIT, COOTBETCTBYIOIIHNE pe3yJbTaTaM OCHOBHOM 00pa30oBaTeIbHON POTrPAMMBL.

J1J1s KaueCTBEHHOTO YCBOCHHSI TUCITUTUIMHBI O0YJArOIIHIACS TOJIKEH:
o HMETH NpeacTaBjJieHue:

- XUMUYECKOro cocTaBa Heprel, HeTenpoayKTOB, IPUPOAHBIX, TOMYTHHIX ra30B
U ra3oB HedrenepepabOTKH
- 00 OCHOBHBIX (PU3MKO-XUMHUYECKHX METOJIaX HCCIEIOBAHUS XUMHYECKOIO CO-
cTaBa He(reil

® 3HATb U YMETDH UCNTOJb30BaATh:
- OCHOBHBIE METOJbl ONPEJCIICHUs B YCIOBUSAX JaOOPAaTOpUil XMMHYECKOIO CO-
ctaBa He()TH, HEPTETPOAYKTOB U ra30B, a TAK)KE MPOBOJUTh HEOOXOIUMBIC PACUETHI
- UJAEeHTU(GULIHUPOBATh YIIIE€BOJIOPObI U APYTHe KOMIIOHEHTHI He(TH

o HMETHb HABBIKH:



- METOJ0B UACHTU(UKAINN M KOJIUYECTBEHHOTO ONPEICICHUs YTIEBOIOPOIOB U
APYTUX KOMIIOHEHTOB He()TH

— ornpezeneHus KauecTBa He(QTAHBIX QpaKIUil U HePTAHBIX TPOAYKTOB

- paszeneHuss KOMIIOHEHTOB HEPTH U ra3a GU3NKO-XUMUYECKUMHU METOAaMH

3. Ilepevyenb IIAaHUPYEMBIX PpPe3yJbTATOB O0y4YeHHs] M BOCIHHMTAHHUS IO JIUCIHU-
IJIMHE, COOTHECEHHBIX C IMJAHUPYEMBIMH pe3yJbTATAMH OCBOECHHUSI 00pa30BaTeJbHOMH
NporpamMmabl.

B pe3ynbprarte ocBOGHUS AMCUUIUIMHBI «XUMHA HE(DTH U ra3a» o0ydarommiics JObKeH 001anaTh
CIEYIOIIUMU KOMIIETCHIIUSIMHU:

- CriocoOHOCTh OCYILIECTBIISTH U KOPPEKTHPOBATh TEXHOJOTMYECKUE TPOLECCHl HEPTEra30BOro
IPOM3BOJICTBA B COOTBETCTBUH C BhIOpaHHOU cepoit nesrensHocTH (TTK-1)
B pe3ynbrare ocBOeHHUS TUCIUIUINHBI OaKanaBp J0JDKEH:

3Hamby.
o OCHOBHBIC 3aKOHBI €CTCCTBCHHOHAYYHbIX TUCHUIUINH, METOAbI MATCMATHYCCKOI'0 aHAJIN-
3a U MOACIIMPOBAHUSA, TCOPETUICCKOI'O U SKCIICPUMCHTAJIbHOI'O UCCIICAOBAHMS,

o IPUHIHUIIUAIIBHBIC 0COOEHHOCTH MOJCIHUPOBAHUA MATCMATHUYCCKUX, (1)1/1314%01(1/1)( n XHu-
MHYCCKUX IMPOUCCCOB, NPCAHAZHAUYCHHBIC NJII KOHKPCTHBIX TCXHOJOTMYCCKUX ITPOLECCOB

ymemby:

o MIpOBOAUTH TCXHOJIOTHYCCKUE PACUCTBI XUMHUUYCCKUX ITPOLHCCCOB C HUCIIOJIB30BAHUEM CIIC-
MUATTU3UPOBAHHBIX IIPOIrpaMM;

° MIPOBOJIUTH MOJICTTMPOBAHUE XUMHUECKUX TIPOIIECCOB C YYETOM (PH3UUECKUX MApaMETPOB;
énaoems.
° I/ICHOJ'II)3y€T II0 HA3HAYCHUIO IT1aKCThI KOMHI)IOTepHBIX nporpaMM JJIs peHICHI/IH XUMHNYC-

CKHUX 3a/la4, KOMIBIOTECP JJIA pCHICHUS HCCIIOKHBIX HHKCHCPHBIX PACUCTOB,

4. O0beM AUCHUIIMHBI M BUABI y4eOHOI padoThl
4.1. O0beM JUCHUNIMHBI ¥ BUABI Y4eOHOH padoThl 10 04HOI (popme 00yUeHus.
OO0mas TPy10eMKOCTD JUCHUILUINHBI COCTaBJIsIeT 4 3aueTHble eTuHUUbBI (144 yaca)

. Bcero CemecTp

Bup y4eOHoii padoThI 4ACOB/3.e. 3
KonTakTHbBIE Yachl (Bcero) 51,25/1,42 51,25/1,42
B Tom uncrne:
Jlexrmm (JI) 17/0,47 17/0,47
[Tpaktnyeckue 3anstus (I13) 17/0,47 17/0,47
Cemunapsl (C) - -
JlaboparopHbie paboTs (JIP) 17/0,47 17/0,47
KonraktHas pabota B nepuon arrectauuu (KPAT)
CamocrosTenpHas paborta moa pykoBoactBom mpero-|  0,25/0,006 0,25/0,006
nasarens (CPII)
CamocrositesibHasi padora cryaeHToB (CP) (Bcero) 92,75/2,57 92,75/2,57
B Tom unciie:
PacuetHo-Tpaduueckue padboThl




Pedepar

46/1,27

46/1,27

Lpyeue euowvr CP (eciu npedycmampusaiomcs, npugo-
oumcsi nepedens 61008 CP)
1. Cocrapnenue miaHa-KOHCIIEKTa

46,75/1,29

46,75/1,29

Kypcopoii npoekt (pabora)

KonTpoas (Bcero)

dopma IPOMEKYTOUHOU aTTECTALIUM:
(3auer)

3a4€T

3a4CT

O01mast Tpy10eMKOCTh (4achbl/ 3.e.)

144/4

144/4

4.2. O0beM MAUCHUNJMHBI M BHAbI Y4eOHOUl padoThl MO OYHO-3204HON (opme

o0y4yeHusl.

OO0mas TPy10eMKOCTh JUCHHUIIMHBI COCTAaBJIsIeT 4 3aueTHble eTuHUIBI (144 yaca)

. Bcero CemecTp

Bup y4eOHoii padoThI qACOB/3.c. 3
KoHTaKkTHbBIE Yachl (BCEro) 28,25/0,78 28,25/0,78
B Tom uncie:
Jlexru (JI) 10/0,27 10/0,27
[Tpaktuyeckue 3anstus (I13) 10/0,27 10/0,27
Cemunapsl (C) - -
Jlaboparopusie pabotsl (JIP) 8/0,22 8/0,22
KonrtakTHas padora B nepuos arrectaruu (KPAT) - -
CamocrositenbHas pabora moa pykoBoactBom mperno-|  0,25/0,006 0,25/0,006
nasateins (CPII)
CamocrositesibHas padora cryaenToB (CP) (Bcero) 115,75/3,21 115,75/3,21
B Tom unce:
PacueTHo-rpaduueckue paboThl
Pedepar 57/1,58 57/1,58
Hpyeue euovr CP (eciu npedycmampueaiomcs, npuso-
oumcsi nepedens 61008 CP)
1. CocraBieHue i1aHa-KOHCIIEKTA 58,75/1,63 58,75/1,63
Kypcogoii npoekt (pabota) - -
KontpoJus (Bcero) - -
dopma NpOMEKYTOUHON aTTECTALINN: 3a4eT 3a4eT
(3auer)
Oo6mas TpyA10eMKOCTh (Yachl/ 3.e.) 144/4 144/4

4.3. O0beM THCHHUILUIMHBI M BUAbI Y4e0HOI padoThl Mo 3a04HOi Gopme 00yueHusl.
OO0mas TPy10eMKOCTh JUCHHUILIMHBI COCTABJIsIeT 4 3aueTHble equHUIBI (144 yaca)

. Bcero CemecTpsl

Bup yueOHoii padoThI 4ACOB/3.e. 3
AyIuTOpHbBIE 3aHATHS (BCEro) 14,35/0,39 14,35/0,39
B tom uncne:
Jlexrum (J1) 6/0,16 6/0,16
[TpakTuaeckue 3arstus (I13) 4/0,11 4/0,11
Cemunap(C) - -
Jlaboparopubie padboTs (JIP) 4/0,11 4/0,11
KonTakTtHas paborta B nepuop arrectanuu (KPAT) 0,25/0,007 0,25/0,007

CamocrosTenbHas padoTa MojJ PyKOBOJACTBOM IPEMo-




nasarens (CPII)

CamocrositesibHas padota cryaenToB (CPC) (Bcero) 126/3,5 126/3,5
B Tom uncie:

PacuerHo-rpaduyeckme paboTh - -
Pedepar 46/1,28 46/1,28
Hpyeue suovr CPC (ecniu npedycmampuearomcsi, npu-

sooumcs nepeyers 6uoos CPC)

CocraBieHne mIaHa-KOHCIIEKTa 80/2,22 80/2,22
KypcoBoii mpoekT (pabota) - -
KouTtpous (Bcero) 3,75/0,1 3,75/0,1
dopma NpOMEKYTOUHON aTTECTALIAN: 3a4eT 3a4eT
(3a4der)

Oo0mas Tpy10eMKOCTh (4achbl/ 3.e.) 144/4 144/4




5. CTtpykrypa u coaep:xkaHue y4eOHOH M BOCIMTATEIbHOM AeSITeJIbHOCTH NPH Pean3aiun

5.1. CTpyKTypa IMCHHUILINHBI 1JIsl CTYIeHTOB 04HOi ()OpMBbI 00y4eHH s

AUCHUIIIMHBI

Buasbl yueOHoii padoThl, BKiIOYas ca- | PopMbl Te-
MOCTOSITEJILHYIO H TPY/I0€MKOCTh (B | KylIero KoH-
yacax) TPOJIsA
Hene- ycrneBaeMoCTH

Ne I (no nedensam

n/ | Pa3gea IMCIUIIMHDI ce- é cemecmpa)

n MecT- | | o | o P> E g E ®opma npo-

pa =R § @) E O | MeXKyTOYHOM
- aTTecTaluM
(no cemecm-

pam)

1. |JIexuusa-Oecemamo teme: | 1-2 | 2 | 2 3 12 | TectupoBanue
«KoMrmoHeHTBI HEDTH» JlabopaTopHas

pabora, ee 3a-
HINTA.

2. |OcHOBHBIE ¢usuko-| 3-4 |2 |2 | 4 12 | TectupoBanue.
XUMHYECKHE METO/bI HC- JlaGoparopHas
CJIEZIOBAaHUSI XUMHYECKO- paOora, ee 3a-
ro cocraBa  He(TH, IHTA.
HeQTENpOoyKTOB U ra-
30B.

3. |'pynmoBoit  yrneBomo-| 5-6 | 2 | 2 | 2 12 | bauu-ompoc.
POIHBIIM cocTaB HEPTH: JlaboparopHas
- ankaHbl (METaHOBBIE pabora, ee 3a-
YIJI€BOIOPO/bI); LIUTA.

- IMKJIOANIKaHbI (HaTe-
HBI);

- apoMaTHYecKHe yrie-
BOJIOPOJIbI (ap€eHBI);

- osie(puHBI (aJIKEHBI) U

nuoneuHbl (JUEeHbI).

4. |I'pynmnoBoit xumuueckuit| 7-8 | 2 | 2 | 2 12 | TectupoBanue.
coctaB He(TH: JlaboparopHas
- YIJIEBOIOPO/IbI; pabora, ee 3a-
- TeTepOaTOMHBIE COEIH- IHTA.
HeHus HepTH (Kucio-

POIHBIE, CEPHUCTHIE, a30-
THUCTEIE;

- cMoiMcTo- acanbTe-
HOBBIC BEIIECTBA,

- MUHEpaJIbHbIE KOMIIO-
HEHTHI He(TH.




5. | OU3UKO-XUMHUYECKIE 9-10 | 2 | 2 2 12 bnui-omnpoc.
METOAbl UACHTU(DUKAIIH JlaGopatopHas
u KOJINYECTBEHHOTO pabora, ee 3a-
OTIpeNIeNIeHUs]  yTJIEBOJIO- IHTA.
POJIOB M JIPYTHX KOMIIO-
HEHTOB He(pTH M raza

6. |OnpeneneHue XuMH4Ie- 11-12 | 2 | 2 2 12 bnui-onpoc
CKOT'0 cOocTaBa HE(PTAHBIX JlaboparopHas
bpakumii 1 HePTIHBIX pabora, ee 3a-
MPOIYKTOB. IHTA.

7. |Hedtb 1 Hedprenponykrer| 13-14 | 2 | 2 | 2 12 | TectupoBanue
KaK JHCIIEPCHBIC CHUCTe-
MBI

8. |Tepmuueckne u katanm-| 15-16 | 3 | 3 - 8,75 | bmum-onpoc.
TUYCCKUE TPEBPAIICHUS
YIJIEBOAOPOIOB HEPTH H
rasa.
['unore3bl MPOUCXOXKIe-
Hus HedTu. [Ipesparie-
HUE HETH B IPUPOJIE.

IIpome:xxkyTounasi arrecra-| 17 0,25

IHs: 3a9eT

NUTOIO: 17117 | 17 0,25 92,75

5.2. CTpyKTypa IUCHUILIHHBI VISl CTY/IEHTOB 04YHO-3204HOi (opMBbI 00ydeHust

Ne
n/

Paznen nucuuninHbI

Buabl yueOHol padoThl, BKJIOYAsA CAMOCTO-

SATEJBbHYIO H TPYAOCMKOCTh (B Yacax)

=
A

)

[~
= | E | B

KPAT
Kou-
TPOJIb
CPC

BBognas aexuus.

Xumudeckuit coctaB HedTel, HedTEnpo-
JIYKTOB, IPUPOJHBIX, IIOMMYTHBIX Ia30B U
ra3zoB HeprenepepaboTku. KpaTkas xapak-
TEepPHUCTHUKA KOMIIOHEHTOB He()TH U rasa.
Knaccudukanum HeQTH U NPUPOIHBIX Ta-
30B.

14

OcHoBHbIE (DU3UKO-XUMHUYECKHE METO/IbI
UCCIIEOBAaHMsI ~ XMMHYECKOIO  COCTaBa
He(TH, HEPTEPOTYKTOB U ra3oB.

14

I'pynnoBoit
HeTH:

- aJIKaHbl (METaHOBBIE YIJIEBOJOPO/IbI);

- LIUKJIOAJIKaHbI (Ha(TeHBI);

- apOMaTUYeCKHUE YIIIeBOAOPOIbI (apEHBI);

- oneduHbl (amKeHbl) U AUONePUHBI (IUe-
HBI).

YIIIEBOJOPOAHBIM  COCTaB

14

['pymnmoBoil xuMudeckuii coctaB HePTH:
- YIJI€BOJIOPOABL,

14




- TETepOATOMHBIE COCTMHCHUS HEPTH (KHUC-
JIOPOJIHBIE, CEPHUCTHIC, A30TUCTHIE;

- CMOJIMCTO- ac(albTCHOBBIC BEIIIECTBA,;

- MUHCPAJIbHBIC KOMITOHCHTLIL He(l)TI/I.

OU3UKO-XMMUYECKUE METOAbl HJICHTU(U-
Kallid M KOJHMYECTBEHHOTO OMpPEIeICHHS
YIJIEBOJIOPOAOB M JAPYI'MX KOMIIOHEHTOB
HeTH U Taza

OmnpeneneHne XUMHYECKOTO COCTaBa
HEPTIHBIX QpaKIUN U HEPTIHBIX MPOAYK-
TOB.

Hedtp 1 HETEenpoayKThl KaK TUCTIEPCHBIC
CHCTEMBI.

Tepmuueckne W KaTaIUTHYECKHE IPEBpa-
HICHUS YTIIEBOJOPOJOB HEPTH U Ta3a.
['unotess! nporcxoxaeHus veptu. Ipe-

BpaleHne HeTH B IPUPOJE.

17,7

HpOME)KyTO'—IHaH aTTeCTallud: 3a49€eT

0,25 -

HUTOrO:

115,

10 10 8 75

0,25

5.3. CTpyKTYypa IMCHUILIUHBI JJIl CTYJ€HTOB 3204HOI (opMBbI 00yUeHUSs

Pa3nea nucuunJanHbI

Buabl y4eOHoii padoThI, BKIIOYAs CAMOCTO-

ATEJbHYIO U TPYAOEMKOCTD (B Yacax)

=
A

a2} =5
= = | = 3|

KPAT
Kou-
TPOJIb
CPC

BBonnas nekuust.

XuMuyeckuit coctaB HedTe, HedTenpo-
JYKTOB, IPUPOJIHBIX, IOMYTHBIX Ta30B U
ra3oB HedTenepepaboTku. KpaTkas xapak-
TEepPUCTHKA KOMIIOHEHTOB HEe()TH U rasa.
Knaccudukanuu HedTH U TPUPOIHBIX Ta-
30B.

OcHOBHBIE (U3UKO-XUMHUYECKUE METO/IbI
UCCIEIOBAaHUA  XHMHYECKOTO  cOCTaBa
HeQTH, HEPTEPOAYKTOB U T'a30B.

I'pynnoBoit
HeTH:

- aJIKaHbl (METaHOBBIE YTJIEBOJOPO/IbI);

- LIUKJIOAJIKaHbI (Ha(TEeHBI);

- apOMaTUYECKHUE YIIIeBOAOPOIbI (apEHBI);

- oneuHbl (adKeHbl) U AuoNepUHBI (Iue-
HBI).

YTJIEBOIOPOAHBIN COCTaB

['pynmnoBoit XumMuuecKuii coctaB HeTH:
- YTII€BOOPOABL;
- TeTepOAaTOMHbIE COEAMHEHUS HEPTH (KHC-

JIOPOJHBIC, CEPHUCTHIC, A30TUCTHIC;




- CMOJIMCTO- ac(pabTCHOBBIE BEILIECTBA,;
- MUHEpaJIbHble KOMIOHEHTHI HE(PTH.

OU3UKO-XMMUYECKUE METOABl HICHTHU(U-
Kallud M KOJHMYECTBEHHOTO ONpEACICHUS
YIJIEBOJOPOAOB M JIPYTUX KOMIIOHEHTOB
HeTH U Taza

15

OmnperneneHne XUMHYECKOTO COCTaBa
HEPTIHBIX PpaKIUN U HEPTIHBIX TPOAYK-
TOB.

15

HedTp 1 HeTEenpoLyKTHl KaK JUCIIEPCHBIC
CHCTEMBI.

15

TepMmudeckne M KaTaJUTUYECKHE IPEBpa-
HICHUS YTIIEBOJOPOJOB HEPTH U Ta3a.
['mnoressl npoucxoxnenus Hedru. [pe-
BpalieHne HeTu B IPUPOJIE.

21

HpOMe)KyTO‘lHaﬂ aTrecranmus: 3a4eT

0,25

3,75

HUTOI'O:

0,25

3,75

126




5.4. Coaep:xanue pa3aesoB THCHUILIMHBI « XUMHs He()TH M ra3ay, o0pa3oBaTe/ibHbIe TEXHOJIOTHH
Jleknmuonnsliii kypc (O®0, 0390, 390)

Tpynoemkocts (dacsi / ®opmu-
Ne | Haumenosa- 3a4. e]1.) pyembie Pe3yabTaThl OCBOECHHSA Obpasosa-
Te- | HUe TeMbl JUC- Copep:xanue TeJIbHbIE
MEL — KoMIIe- (3HATh, YMeTb, BJIA/IETh) TeXHOMOIHH
090 |03®0| 3P0 rexmmm

1. [Jlexnus-6ecena | 2/0,05 | 2/0,05 | 1/0,03 |Ponb yriaeBogopoanoro cbipesi B| IIK-1  |3HaTh: Jlexuus- 6e-
10 TEME: skoHoMuKe Poccun. O6wem mo- - IPUHIUIIHAIIBHBIE OCOOCHHOCTH cena.
«KoMnoHeHTbI Ob1un HeTH U rasa. MOJICJIMPOBAaHUS XUMHUEeCKUX npo- | JlaGoparop-
HEPTH» Kparkas xapakrepucTika KoM- IIECCOB, MPeIHA3HAYCHHBIX U1 KOH- | Has padoTa,

MIOHEHTOB HE(TH. KPETHBIX TEXHOJIOIMYECKHUX BOIIPO- | €e 3alluTa.
@pakmoHHBIN cocTaB He(PTEH. COB Ha 00BEKTax He(TEra30BOro
Knaccudukanum nedtu u npu- KOMILJICKCa;
POIHBIX Ta30B. YmMmern:
- HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JHUCIUTLINH;
Baagern:
- TEXHUKOH IKCTIEPUMEHTUPOBAHMUS C
UCIOJIb30BAaHUEM TAKETOB MPOrpamMm
JUTSE XUMAYECKHX TPOIIECCOB.

2. |OcHoBubie ¢u-| 2/0,05 - 1/0,03 |Du3MKO-XUMHUYECKHE METOIBI [IK-1 |3HaTh: [Ipobnemuas
3HKO- pas3zaeneHuss KOMIIOHEHTOB - (U3UKO-XUMHUYECKUE METOJIBI pa3- |  JICKIIHUS.
XUMHUYECKHE He(TH U raza: JieNieHs] KOMIIOHEHTOB HeTH U raza | TemaTuue-
METOJBI HCCIIe- - pa3/iesiecHre YTiIeBOIOPOTHBIX B IIEJISIX MOJICITMPOBAHUS TEXHOIO- | cKas Jabopa-
JIOBaHUSI XHUMHU- cMeceil MeTo/1aMU MePEeTOHKH, TMYECKUX MPOIIECCOB HAa 0OBEKTAX TOpHas pa-
9YeCKOro cocTa- AKCTPAKIINH, KPUCTAIUIN3AINH, HePTEra30BOro KOMILIEKCa, OoTa u ee
Ba HePTH, TepMuUeckoil tudpdys3um; Ymers: 3aluTa.
HedTenpoayK- - XpoMaTorpaguueckre MeTo bl - 00pabatbIBaTh pe3yibTaThl SKCIIe-

TOB U T'a30B. pa3zeneHys U aHajau3a yrieBo- PUMEHTAJIBHBIX JTAHHBIX C HCIIOJIB30-

JIOPOJIHBIX CMECEH.

BaHMEM CTaHJapTHOTO 00OpyaOBa-
HUS, TPUOOPOB U MATEPHAJIOB;
Baapers:

- TEXHUKOM SKCIEPUMEHTHPOBAHUS C




HCII0JIB30BAHHUEM ITaKETOB IIPUKIIAI-
HBIX ITPOrpamMM.

I'pymmoBoii  yr-| 2/0,05 | 2/0,05 | 1/0,03 |Ankansl, mukinoankansl, apoma-| IIK-1 |3Harh: Jlexnus-
JIEBOJIOPOIHBII THYECKUE YTIEBOJOPOIbI, OJie- - TEXHOJIOTHIO TIPOBEICHUS THUIOBBIX |  Oecena.
cocTaB He(TH: (GuHBI U TUOTIEPUHBI). HKCIIEPUMEHTOB 110 OLIEHKe yrieBo- | Temaruue-
- ankaHbl (Me- Conepxanue B HEPTIX. JIOPOJTHOTO COCTaBa HE(TH Ha CTaH- |CKas Jabopa-
TAQHOBbIE  yTJle- dusnueckue U XMMUYECKHe JTapTHOM 000pYAOBaHUH B Jabopa- TOpHas pa-
BOJIOPO/JIBI); CBOWCTBA. TOPHUH U Ha IPOU3BOJICTBE; 6oTa u ee
- LUKJIOATKaHbI KonnyectBeHHOE onpeeneHue, YMmers: 3aluTa.
(nadrensr); BBIJICJICHUE U UACHTU(DUKAIIHSL. - 00pabatbIBaTh pe3ysbTaThl HAY4-
- apomaTuye- Howmenknarypa u nzomepus. HO-UCCIIE1I0BATEIbCKON JAEATENbHO-
CKHE YTJIEBOO- CTH C MCIIOJIb30BAaHHEM CTaHJAPTHO-
pobl (apeHsbl); ro o0opynoBaHusi, NpuOOPOB U Ma-
- onepuHbI (am- TEPHAJIOB;
KEHBI) ¥ TUOJIe- Buaaners:
(GuHBI (IUEHBI). - TEXHUKOHN HKCIIEPUMEHTHPOBAHUSA C

HCIOJIb30BaHUEM TTAKETOB MPOrpamMm

JUTSE XUMAYECKHX TTPOIIECCOB.
I'pymmnosoii xu-| 2/0,05 | 2/0,05 - Kucnoponnsie coennHeHns [IK-1 |3HaTh: Jlexuus- 6e-
MHUYECKUH  CO- HEePTH. - TEXHOJIOTHIO TIOBEACHHUS THITOBBIX cena,
CTaB HEPTH: HadTeHoBble KUCIOTHI. HKCIIEPUMEHTOB I10 OlleHKe Xxumuue- | Temaruue-
- yIJIeBOJIOPO- MeTo MoCTENeHHOTO paciier- CKOT0 cocTaBa He(pTH Ha CTaHIApT- | cKas Jabopa-
TIBL; JICHUS. HOM 00OpY/JIOBaHUU B TaOOpAaTOPUM | TOpHAas pa-
- TeTepoaTroMm- CepHHUCTBIE COSTUHEHHS. ¥ Ha TIPOM3BOJICTBE; OoTa u ee
HBIE  COE/MHe- Cepa, cepoBOOpPO, THOJBI YMmers: 3aluTa.
HUSA He(TH (MepkanTaHsbl), CyabGuIs! (THO- - HCIIOJb30BATh OCHOBHBIE 3aKOHBI
(KUCIOpOIHBIE, 3bUpsI), TUCYTb(YUIBI, THALIUK- €CTECTBEHHOHAYYHBIX JUCIUILINH,
CEpHUCTEIE, JIaHbI, THO(EHBI. Buaaners:
a30THUCTHIE; A3oTHCTBIE COeIMHEHUS He(TH. - TEXHUKOM 9KCIIEPUMEHTUPOBAHUS U
- CMOJIHCTO- A3OTHCTBIE OCHOBAHHSI. MOJICIIMPOBAHUS C HWCIOJIH30BAHUEM
acaabTeHOBBIC Heiitpanbhbie (c1ab00CHOBHBIE) MaKETOB MPUKJIAHBIX IPOTPAMM.
BEIIIECTBA,; a30TUCTBIC COCIUHEHMSI.
- MUHEpaJbHbIE CMmonucto-ac(hanbTeHOBBIEC Be-
KOMIIOHEHTHI L1ECTBA.




HedtH.

Heiitpansabie cMobl. Achaiib-
TEHBI.

Ac¢anbToreHHbIE KUCIOTHI.
[IpuMeHeHne CMOIUCTBIX Be-
IIECTB.

MunepanbHbie KOMIIOHEHTHI
HedtH.
dusuko- 2/0,05 | 2/0,05 | 1/0,03 |DPu3HKO-XUMHUYECKHUE METO B IIK-1 |3Harh: [Tpobnemuas
XUMHUYECKHE UACHTU(DUKAIINH U KOJIUYe- - TPUHIUIHAAIBHBIC 0COOCHHOCTH JCKITHSL.
METOJIbI  MJICH- CTBEHHOTO OTIPE/ICIICHUS yTJIe- MOJICTTUPOBAHUS XUMHUYECKUX TPO- Temaruue-
TUQUKAUK U BOJIOPOJIOB H JPYTUX KOMIIO- IIECCOB, NPH UIACHTU(UKAIIMK U KO- | cKas Jabopa-
KOJIMYECTBEH- HEHTOB HeTH U Ta3a: JUYECTBEHHOM OIPENICIICHUH yTJIe- | TOpHAas pa-
HOTO OIpe/erie- - (hU3HKO-XUMUYECKUE KOHCTAH- BOJIOPOJIOB MPETHA3HAYCHHBIC JIJIS OoTa u ee
HUS  yIJIEBOJO- TBI YTJICBOJIOPOIOB HEPTH U MX KOHKPETHBIX TEXHOJOTUIECKHUX MIPO- 3aImTa
POJIOB U JIPYTHX pOIb B UACHTU(DUKAIIMH KOMIIO- IIECCOB B He(DTEra30BOM KOMIIJIEKCE;
KOMITOHCHTOB HEHTOB W aHAJIM3e YTIIEBOO- YMmeTh :
He(TH U rasa. POIIHBIX CMECei; - UCIIOJIb3yeT OCHOBHBIE 3aKOHBI
- CHEKTPaIbHBIC METOJBI HJICH- €CTECTBCHHOHAYYHBIX JIUCITUTUIHH.
TU(UKAMKA  YTIIEBOAOPOJIOB U Baaners:
JIPYTUX KOMIIOHEHTOB HepTH WU - HaBBIKAMH COBEPIICHCTBOBAHUS
rasa. MPOU3BOJICTBEHHBIX  MPOIECCOB C
WCIIOJIb30BAHUEM JKCIIEPUMECHTAITb-
HBIX JIAaHHBIX M PE3yJbTaTOB MOJIC-
JUPOBAHUS.
Onpenenenne | 2/0,05 - - Ornpezenenue rpynmnoBoro co- [IK-1 (3HaThb: Jlexuus-
XUMHYECKOTO CTaBa | JETAIM3UPOBAHHOTO CO- - TEXHOJIOTHIO TIPOBEJICHUH THUTIOBBIX |  Oeceqa.

cocTtaBa HeQTs-
HBIX (hpakuuil u
HEPTIHBIX TIPO-
TYKTOB.

cTaBa OEH3MHOBBIX (PpaKIIHii.
MeTtoa aHWJIMHOBBIX TOYEK.
Metoa &KHUJIKOCTHO-
a7ICOPOITMOHHOM XPOMOTOTpa-
¢bumn.

Cxema ompezeseHus rpynmioBo-
IO COCTaBa KPEKUHT-OCH3MHOB U
KHUJKUX MPOJYKTOB MUPOJIH3A.

HKCIIEPUMEHTOB T10 ONPEICTICHHUIO
XUMHYECKOTO COCTaBa HEPTIHBIX
¢bpakuuii Ha cTaHIAPTHOM 000PY/I0-
BaHHHM B JIAOOPATOPUU U HA TIPOU3-
BOJICTBE;

Ymersn:

- o0OpabatbIBaTh pe3yibTaThl HAYd-
HO-UCCJIEI0BATEIbCKON JAEATENbHO-




CTH C UCIIOJI30BAHUEM CTaHAAPTHO-
ro o0opyaoBaHus, TPUOOPOB U Ma-
TEpHUAJIOB;

Biaagern:

- TEXHUKOU HKCIIEPUMEHTUPOBAHUS C
UCIIOJIb30BAHUEM IAKETOB MIPOTPaMM
JUIS XAMHYECKHX ITPOIIECCOB,

Heds u| 2/0,05 | 2/0,05 | 1/0,03 |MexMOJIeKyIsIpHbIC B3aUMO- IIK-1 |3uarh: Jlexuus- Oe-
He(TEenPOIYKTHI JEICTBHUS KOMIIOHEHTOB He(TH. - 0COOEHHOCTH MOJIETUPOBaHUS Pu- cena.
KaK  Jucrepc- Acconmartel HepTH U CTPYKTY- 3UYECKUX U XUMHUYECKHUX ITPOLIECCOB
HBIE CUCTEMBI. poobpaszoBaHue B HEl. He(TAHBIX AUCIIEPCHBIX CUCTEM,

Knaccudukanus HeTIHBIX MpeTHa3HAYCHHBIC 11T KOHKPETHBIX

JUCTIEPCHBIX CUCTEM Ha OCHOBE TEXHOJIOTUYECKHX MPOIECCOB B

KJIACCUYECKHX MPU3HAKOB JIHC- He(Tera3oBoM KOMILIEKCE;

MIEPCHOTO COCTOSIHUSL: TIO CTele- Ymers:

HU TUCTIEPCHOCTH, arperaTHOMY - HCIIOJb30BAaTh OCHOBHBIE 3aKOHBI

COCTOSIHUIO UCTIEPCHOM (ha3bl U €CTECTBEHHOHAYYHBIX JUCIUIUINH,

JIMCTIEPCUOHHOM Cpe/ibl U Xapak- Baaners:

TEPY MOJEKYISIPHBIX B3aUMO- - METOJaMHU TEXHHUKO-

JICWCTBUI HA TPaHUILIEC pa3ena SKOHOMHMYECKOTO AaHaJW3a W HaBBI-

¢a3. @a3oBbIe IEPEXO/IbI B MPH- KaMH COCTaBJICHHUS PabO4YuX MPOEK-

POMHBIX HEPTSHBIX THUCTIEPCHBIX TOB B COCTaBE€ TEOPETUYECKON KO-

cucreMax. Peonmornueckue MaH/Ibl.

cBoiicTBa He(TH.
Tepmuueckue u| 3/0,08 - 1/0,03 | XuMU3M 1 MEXaHU3M KaTaIUTH- [1K-1 3HATH: Jlexnus- Oe-
KaTaJIUTHYC- YECKUX MPEBPAIICHUH YTIIEBO- - MPUHIUNHAAIIEHBIE 0OCOOCHHOCTH cena.
CKHE€  TIpeBpa- JIOPOJOB U JIPYTUX KOMIIOHEH- MOJIETTUPOBaHUS (PU3UUECKUX U XU-

IIEHUS] yTJIEeBO-
JI0posIoB HeTH
U Taza.
['unioressl npo-
HCXOXKACHUS
HeTH.
IIpeBpaiienue

TOB HE(TH U Taza.
Karanutnueckuii KpEKUHT.
[IpeBpameHust yriaeBogopoa0B U
JIPYTrUX KOMIIOHEHTOB HE()TH U
ra3a B TUJIPOr€HHU3AI[MOHHBIX
mporeccax nepepadoTKH - TUI-
POKpPEKHUHTe, THIPOOUUCTKE, Ka-

MHUYECKUX MPOLIECCOB IIPEBPALLICHUS
YIIeBOAOPOAOB He(DTH U rasa, mpe-
HAa3HAYCHHBIC OJId KOHKPECTHBIX TCX-
HOJIOTUYECKHUX MPOIIECCOB Ha 00BEK-
Tax He(TEra30BOro KOMILIEKCa;
YmMmers:

- 00pabaTpIBaTh pe3ynbTaThl HAYY-




He(PTH B IPUPO- TAJIMTUIECKOM PUPOPMHHTE. HO-UCCIIEIOBATEIBCKON JACSTEIbHO-
e. I'umoTe3b MEHEPAIBHOTO TIPO- CTH C HCIIOJIb30BAHUEM CTaH/IAPTHO-
ucxoxnaenus nedgru J.1. Men- ro 000py10BaHUs, MPUOOPOB U Ma-
JielieeBa U IPYTUX YUCHBIX. TEPHAJIOB;
['umoresa opraHU4ecKoro mpo- Baaners:
UCXOXICHUS He(DTH U3 OpTraHu- - HaBBIKAMH TI0 COBEPIICHCTBOBA-
YEeCKOT'0 BEIECTBA, PACCETHHOTO HUIO MPOU3BOJCTBEHHBIX MPOIIECCOB
¥ 0CaJIOYHBIX TIOPO/I. THJIPOKPEKHUHTA, THIPOOYHCTKE, Ka-
[IpeBpaienue HedTH B 3eMHOM TIATUYECKOM PHUPOPMHHIEC C HC-
Kope. MOJIb30BAHUEM DKCIIEPUMEHTATBHBIX
[IpeBpaienue HehTH B OKpY- JAHHBIX M PE3yJbTaTOB MOJIEIHPO-
JKarUIen cpene. BaHUA.
DKOJIOTUYECKHUE aCTICKTHI.
HUroro 17/0,47|10/0,27| 6/0,16 3ayer B
YCTHOM

dopme




5.5. IIpakTHYecKHe U ceMHHAPCKHE 3aHATHA, UX HAMMEHOBaHUe, cojiep:kaHue U 00beM B yacax (O®O, O3PO0, 3®0)

O0beM B yacax / TPy10eMKOCTD B

Ne n/mm Ne pasnena HaumMeHoBaHUe NPAKTHYECKUX U CEMUHAPCKUX 3aHATHIA 3.e.
AHCTIILTHHBT 020 0300 | 3®0
1 BBonHast nekuusi. Ponb yriieBogopoiHOTO ChIphsi B 3kOHOMHKE Poccun. O0bem 2/0,05 2/0,05 -
XHUMHYECKUH cocTaB HeTEH, J00BIYM HEPTH U Ta3a.
HEPTENPOTYKTOB, IPUPOTHBIX, XapakTepuCcTUKa KOMIIOHEHTOB HE(TH.
MOIYTHBIX Ta30B U ra3oB HedTene- |DpaKIMOHHBINA COCTaB HEPTEH.
pepabotku. KpaTkas xapakrepu- |Kmaccudukanum HeTH U TPUPOIHBIX TA30B.
CTHKa KOMIIOHEHTOB He(pTH | rasa.
Knaccudukanum vedtu u npu-
POJTHBIX T'a30B.
2. OcHoBHBIE  (PU3NKO-XHUMHUYECKUE | DU3HKO-XMMHUECKHE METOIBI Pa3/ieiieHUs KOMIIOHCHTOB 2/0,05 2/0,05 -
METOABl HCCIEOBAaHUS XUMMYe- | He(TH U rasa:
CKOTo cocTaBa He(TH, HeTempo-|- pa3aesieHHe YIIIeBOAOPOAHBIX CMECEH METOIaMH TTIEPETOHKH,
JTYKTOB U Ta30B. HKCTPAKLUH, KPUCTAIITU3ALUH, TEPMUUECKON T dy3un;
- XpomarorpaduyecKre METOBI pa3JeNiCHHs U aHaJIi3a yTJe-
BOJIOPOJIHBIX CMECEM.
3. I'pynmoBoii  yrieBogopoaHelidl co-|Pusndeckre 1 XUMUUYECKUE CBOMCTBA 2/0,05 - -
CTaB HEPTH: QIKAHOB, IMKJIOAIKAHOB, apOMAaTHYECKUX YTIIEBOJIOPOJIOB,
- ankaHbl (METAaHOBBIC YTIIEBOO-|0JIe(pUHOB U AUONEHHHOB.
POJIbI); Copnepxanuie B He(PTAX.
- LUKJIOANKaHbI (HaTEeHBI); KonngecTBeHHOE onpe/ienieHue, BblIeIeHHe U UASHTH(PHKA-
- apoMaTHYecKHe yriIeBoAOpoabl  |mus. HoMeHkaTypa u u3oMepusi.
(apennl);
- onepuHbI (aJTKEHbI) U AUOIEePU-
HBI (JIUEHBI).
4. I'pynmoBo#i  xumuueckuii cocta | KucaopoaHbie coequHEeHHS HEPTH. 2/0,05 2/0,05 1/0,03
HedrH: HadrenoBbie KHCITOTHI.
- YIJIE€BOAOPO/IBI, MeTo/1 MOCTENeHHOTO pacleTICHHSL.




- TeTepoaTOMHBIC  COCIMHCHUS
HepTH (KUCIOPOIHBIC, CEPHUCTHIE,
a30THUCTHIC;

- CMOJHCTO- ac(albTEeHOBBIC Be-
IIeCTBA,;

- MUHEPAJIbHbBIC KOMITOHCHTBI
HedtH.

CepHHCTBIC COSTUHEHMUS.

Cepa, cepoBOAOPOA, THONBI (MEpKaNTaHbl), Cyab(UABI (THO-
3¢huUpsI), TUCYIb(UIBI, THAITUKIAHBI, THO(CHBDI.

A3OTHCTBIE COeMHEHUS He(TH.

AzoTHCcThIe OCHOBaHMA. HelTpaabHble (CI1a000CHOBHBIE) a30-
TUCTBIE COCTUHECHHUS.

Cmonucro-acanbTeHOBBIE BEIIECTBA.

MuHepaibHbIe KOMITOHEHTBI HEPTH.

OU3NKO-XUMUYECKUE MeTO/ 161 | DU3UKO-XUMUYECKUE METOAbI MACHTU(UKAIIMY U KOJIUYe- 2/0,05 - -
UACHTUDUKAIIMA M KOJMYECTBEH-|CTBEHHOTO OINPEIEICHUS YTICBOJOPOIOB U IPYTHX KOMIIOHEH-
HOTO OTIpeeNeHUs YIIeBOIOPOI0B|TOB HEPTH U rasa:
U JIpYTUX KOMIIOHEHTOB HE(PTH |- GPU3NKO-XUMHUYECKUE KOHCTAHTHI YIIIEBOIOPOIOB HEPTH U UX
raza pOJIb B UACHTU(UKAIIMA KOMIIOHEHTOB U aHAIIU3€ YIJIeBOJI0-
POJIHBIX CMECE;
- CIEKTpaJibHbIE METOAbl MACHTU(UKAMH YIIEBOJOPOJIOB U
JPYruX KOMIOHEHTOB He()TH U rasa.
Onpenenenne XuMU4YecKkoro co-  |OnpeneneHue rpynmnoBoro COCTaBa U JeTalu3upPOBAHHOTO CO- 2/0,05 2/0,05 1/0,03
cTaBa He(PTSIHBIX (HpaKIMA U cTaBa OEH3MHOBBIX (DpPaAKIIHIA.
HEPTIHBIX TPOJYKTOB. Metos aHMJIMHOBBIX TOYEK.
MeTto )KUIKOCTHO-aICOPOIIMOHHON XpOoMOTOTrpaduu.
Cxema ompeieneHus TpyNIoBOro COCTaBa KPEKUHI-OEH3UHOB
Y JKUJKUX TPOJTYKTOB ITHPOJTH3a.
Hedpts u HedrempoaykTsl Kak|MexXMONIeKyIsIpHbIE B3aUMOACHCTBUS KOMIIOHEHTOB HEPTH. 2/0,05 - 1/0,03

AUCTICPCHBIC CUCTEMBI.

Acconuarsl HeTH U CTPYKTypoOOpa3oBaHKE B HEH.
Knaccugukarus HeQTAHBIX TUCIEPCHBIX CUCTEM Ha OCHOBE
KJIACCUYECKUX MPU3HAKOB JUCIIEPCHOTO COCTOSIHUSA: MO CTeIle-
HU JTUCTIEPCHOCTH, arperaTHOMY COCTOSIHUIO IUCIIEpCHOH da-
3bI M TUCIIEPCUOHHOMN CPEJIbl U XapaKTepy MOJIEKYIISIPHBIX B3a-
UMOJIeCTBUI Ha TpaHuIe pasjena ¢a3. PazoBbie Mepexo/bl B
HIPUPOJHBIX HEPTSIHBIX AUCHEPCHBIX cucTeMax. Peomoruue-
CKHE CBOMCTBA HEPTH.




8. TepMmudeckue W KaTaTUTHYECKUE| XMMHU3M U MEXaHU3M KaTATUTHYECKUX MPEBPAIEHUI yIIeBO- 3/0,08 2/0,05 1/0,03
MIPEeBPALICHUS YTIIEBOIOPOJIOB | IOPOIOB U APYTrUX KOMIIOHEHTOB HE()TH | ra3a.
HedTH U raza. Karanutnueckuii kpexkunr. Katanutudeckuid puOpMHHT.
I'unoress! npoucxoxaeHus HepTH. | ['uapoouncrka. [ MAPOKPEKUHT.
[IpeBpamienue Hedtu B mpupoe.
Hroro: 17/0,47 10/0,27 4/0,11
5.6 JlabopaTopHbIe 3aHATHS, HX HANMEHOBAHHNE U 00beM B Yacax
Ne Ne pazpena HaunmeHnoBanue Oo0bem B yacax /
n/n AMCIUILINHBI Ja00paTOpHBIX padoT TPYA0EMKOCTB B 3.€.
(01010 0390 300
1. BBonHas neknus. 3/0,08 2/0,05 -
Xumudeckuit coctaB HedTel, HedTe-
KonnuecTBeHHOE ompesienieHne coaepKaHus BOJIbI 10 METOY
MPOJYKTOB, IPUPOIHBIX, MOMYTHBIX
Huna u Crapka.
ra3oB M ra3oB HeTenepepadoTKu.
Merton onpeneneHus 30JIbHOCTH HE(QTEMPOIYKTOB.
KpaTkas xapakTepucTuka KOMIIOHEH-
TOB HE(TH U rasa.
Knaccugukanum HehTH U IPUPOAHBIX
ra3os.
2. OcHoBHbIE (DHU3UKO-XUMUYECKHE METO-|OmnpenenaeHne MeXaHMIeCKUX IpUMeceil BECOBBIM METOJIOM. 4/0,11 - 2/0,05

IIbI VICCTIEIOBAHUS XUMHUYECKOTO COCTa-
Ba He(pTH, HEPTENPOAYKTOB U ra30B.

OrnpesiesieHre OCHOBHBIX CBOMCTB U COCTaBa He(TEH U
HEPTENPOYKTOB:

- OTIpe/ICNICHNE TIIOTHOCTU MMUKHOMETPOM,

- OTpeJeNieHre TUIOTHOCTH apeoMeTpoM (HeTeAeHCUMET-
pom);

- OTIpe/IeNIeHre TIOKa3aTeNs MPEIOMIICHUS PePPaKTOMETPOM;
- OTIPE/ICNICHNE BSI3KOCTH BUCKO3HUMETPOM.

CranaapTHBII METOJT OTIpEICICHUS] TEMIIEPATyPhl 3aCThIBa-
HUS.




['pynmoBoii  yriaeBOJOPOIHBIA COCTaB 2/0,05 2/0,05 2/0,05
HeTH:
- QJIKaHbI (METaHOBBIC YTJIEBOIOPO/IbI);
- IUKJIOAJIKaHbI (Ha(TEHBI); YrieBoaopo sl He(TH U rasa.
- apOMaTUYECKHE yrIIeBOI0POIbI (ape-
HBI);
- o11eUHBI (AJTKSHBI) U AUOJIS(HUHBI
(1ueHsl).
['pynmnoBoit XUMHYECKUI COCTaB 2/0,05 - -
He(TH:
- YIJIEBOIOPOIBI, HeyrneBomopoabie coeiuHeHUs] He(TH.
- TeTepoaroMHble coenuHeHHus HedTH |M3ydeHne GU3NKO-XUMHYECKIX CBOWCTB ()EHOJIOB U HEPTSI-
(KHCIIOPOJIHBIE, CEPHUCTBIC, a30THCTHIC; |HBIX KUCIOT
- CMOJIMCTO- ac(abTeHOBBIC BEIIECTBA,;
- MHHEpaJIbHbIE KOMIOHEHTHI HE(TH.
DUBNKO-XUMHAYECKHE METOIbl UIACHTH- 2/0,05 - -
(MKALMH U KONHYECTBEHHOTO ONpeie- Onpenenenue cofiepKaHus XJIOPUI0B METOJIOM MHANKATOP-
JIEHHs YTJIEBOJOPOJIOB U APYrux Kom-|HOTO
MIOHEHTOB HE(PTH U Ta3a THTPOBaHHA.
OmnpeneneHne XMMUYECKoro cocrapa  |OmnpeseneHne MEXaHMUECKUX IPUMECel BECOBBIM METOJIOM. 2/0,05 - -
He(TAHBIX (pakiuil U HeTAHBIX Mpo- |CTaHIAPTHBIN METOJ ONpE/ENICHUs KUCIOTHOTO Ynciaa HeTu.
JYKTOB. OnpeneneHre aHWIMHOBOH TOYKH.
Hedtp m nHedTenpomykTsl kak muc-|/lucnepcHocTh.  [IpOCTpaHCTBEHHBIE  HAJAMOJICKYIISPHBIC 2/0,05 2/0,05 -
HEPCHBIE CUCTEMBI. cTpyKTypbl He(TH. CII0KHAsI CTPYKTypHAst
enuHUIA. Mumnemisl XapTiu U JUHAMHAKA WX 00pa3oBaHUs U
paspyuieHus. Accouuanusi B HETSHBIX JUCIIEPCHBIX CHCTE-
Max. CyImHOCTh W IPUYMUHBI acconuanuu. Poib achanbTeHOB
npu 00pa3oBaHMU accolMaToB. BiusHue napaguHOB Ha TPO-
I[eCChl 00pa30BaHMs HAJAMOJICKYISIPHBIX CTPYKTYp. Mepapxu-
YyecKas CTPYKTYpHas opraHu3anus He(TsSHbIX cucteM. Kia-
crepbl. Dpakransbl.
TepMuueckue M KaTaJUTUYECKHE TIpe- - 2/0,05 -

BpallleHUsl YIIeBOAOPOJOB HEPTH U




rasa.
['unore3bl  MPOUCXOXKACHUS  HedTH.
[TpeBparennie HedTH B mpupoie.

Hroro:

17/0,47

8/0,22 4/0,11

5.7. IlpumepHasi TeMaTHKa KypPCOBBIX IIPOEKTOB (pador)
KypcoBoii mpoekT (paboTa) yueOHbIM MIaHOM HE MPEIyCMOTPEHBI.

5.8. CamocTosiTeIbHAsA padoTa CTY/IEHTOB

5.8.1. Conepxanue u 00beM CaMOCTOATEILHOI padoThI cTyAeHTOB A1t ODPO

Ne | Pa3nesnl M TeMbl pado4eil MporpaMMbl CaMOCTOSI-

Ilepeyenb foOMALIHUX 3a1aHUI U
APYrHX BOIIPOCOB JJIsl CAMOCTOSI-

Cpoxn BbINIOJIHE-

O0bem B yacax / Tpy-

n/n TEJILHOT0 U3y4eHHs HUSA A0E€MKOCTb B 3.€.
TEJHLHOI0 U3y4eHHs
1. |Jlexmus-6ecena mo teme: «KoMmoHeHTH HEQTH ®pakioHHBIN cocTaB He(PTEH. 1-2 12/0,33
Knaccudukanum HeQpTH U TPUPOIHBIX HEJENs
ra3os.
MHUKpOdJIEMEHTHBIE COSAMHEHUS
HePTH.
2. |OcHoBHBIE (PU3MKO-XMMHUYECKHE METOJbI HCCIIe[0Ba-|XpoMaTorpaduieckue MeTOIbl pas3jie- 3-4 12/0,33
HUSI XUMHUYECKOTO COCTaBa HEPTH, HEPTEIPOIYKTOB U |JICHUS M aHAIIN3a YTIIEBOIOPOTHBIX HEIest
ra3os. cMecei;
CriekTpabHbIE METO/IBI UCHTU(HKA-
IIUH YTIIEBOAOPOIOB U JPYTUX KOMIIO-
HEHTOB He(pTH U Taza.
3. |['pynmoBoii yrieBogopoaAHbIH cocTaB HEPTHU: Homenknarypa u uzomepus. 5-6 12/0,33
- QJIKaHbI (METaHOBBIE YTIIEBOIOPOIBI); dusnueckue 1 XMMUIECKHE CBOHCTBA HEIest
- IUKJIOAJIKAHbI (Ha(TEHBI); Conepxannie B He(PTAX.
- ApOMaTHYECKHE YTIEBOAOPOIBI (apEHBI); KonmuectBeHHOE OmpeenieHne, Bble-
- osie(puHbI (aJIKEHBI) U TUONIC)HUHBI (IUEHBI). JICHUE U UICHTH(UKAIHSI.
4. |I'pynmoBoif XuMHUYeCcKHii cocTaB HeTH: MeTo/1 MOCTENEeHHOTO pacleTICHHSL. 7-8 12/0,33




- YIIIEBOJOPOIBI; CepHUCTBIE COETUHEHUSI. HeJens
- TeTepoaToMHbIC coenuHeHuss HedTH (KucioponaHsle,|HelTpansHbie (Cl1a000CHOBHBIC) a30TH-
CEpPHHCTHIE, A30TUCTEHIC; CTbIE COEIMHEHUSI.
- CMOJIMCTO- ac(albTeHOBBIC BEILIECTBA, Cmonucto-ac(haabTeHOBBIE BENIECTBA U
- MHHEpaJIbHbIE KOMIOHEHTHI HE(TH. UX IIPUMEHECHHE.
MuHepaibHbIe KOMIIOHEHTHI HETH.
5. |DU3UKO-XMMHUYECKHE METOAbl MACHTU(PUKAIUU K KO-|CIeKTpalbHbIE METOAbl HJICHTH(]UKA- 9-10 12/0,33
JMYECTBEHHOTO ONPEACICHHUS YTICBOAOPOAOB U APY-|IUH YIIEBOJAOPOAOB U APYTHUX KOMIIO- HeIes
I'MX KOMIIOHEHTOB He(pTH 1 raza HEHTOB HE()THU M rasa.
6. |Ompenenenne XUMHUECKOTO cocTaBa HePTAHBIX Ppak- |OnpeneneHue rpynmoBoro cocTaBa u 11-12 12/0,33
1 1 HEPTAHBIX IPOTYKTOB. JIETAIN3UPOBAHHOTO TPYIIIOBOTO CO- HeJIeIs
CTaBa KEPOCUHO-Ta30MJIEBBIX, MaCIIsI-
HBIX (paKuil.
7. |HedTts u HETENpOMyKTHI KaK AuCHepcHBIE cucTeMbl.  |Kiaccudukanmst HeTSIHBIX AUCTIEpC- 13-14 12/0,33
HBIX CHCTEM Ha OCHOBE KJIaCCUYECKUX Hesens
MPU3HAKOB JUCIEPCHOTO COCTOSHUS: TI0
XapakTepy MOJIEKYJISPHBIX B3auMoJIeH-
CTBUI Ha rpa”uIle pazjaena das.
8. |Tepmuueckue M KaTaJluTHUECKHE NpeBpallieHus yrie-|Tepmudeckas cTaOMIBHOCTD YIIIEBOO- 15-16 12/0,33
BOJIOPOJIOB HE(TH U Ta3a. POIOB. Heest
l'unote3sl npoucxoxaenuss Hedtu. IlpeBpamenue|(3neprus I'nu60ca).
He(dTH B mpUpoIe. TepMuuecKuid KPEKHHT, KOKCOBaHUE,
MUPOJIU3.
Tepmuueckue npeBpanieHns HaQTeHOB
¥ apOMAaTHYECKUX YIIIEBOJAOPOIOB.
[TpeBpamenre HapTCHOB ¥ apoMaTHUe-
CKHUX YTJIEBOJOPOIOB B YCIOBUSX T'HI-
POKpEKHHTA.
ITpeBpamienre HedTH B 3eMHOM KOpe.
Hroro: 92,75/2,57




5.8.2. Coep:kanne U 00beM CaMOCTOSITEIbLHOI padoThl cTyaeHToB st O3PO

Ne | Pa3znmennl v TeMbl padoyeii mporpamMmmbl camoctosi- | [lepeueHb JOMAIIHUX 32/IaHU M IPYTUX BonpocoB 1jsi | O0bem B yacax / Tpy-
n/n TEJILHOTO H3y4eHHsI CaMOCTOSITEJILHOT0 M3YYeHU sl JT0€MKOCTb B 3.€.
1. |BBoaHas meKIus. PasznencHre yrieBOJOPOIHBIX CMECEH METOJAMH IEePETOHKH, 14/0,38
Kpatkast xapakTepucTika u GU3NKO- XUMUYCCKHE Me- |IKCTPAKIIUH, KPUCTATUTU3AIUH, TEPMUICCKOHN T Py3HH.
TOJIBI pa3JIeICHUsI KOMITOHCHTOB HE()TH | rasa.
2. |OU3MKO-XUMUYECKHUE METOJbl UACHTHU(PUKAIUU U KO-|CHeKTpalbHble METOAbl HACHTU(UKAIMHU YTIEBOAOPOIOB H 14/0,38
JUYECTBEHHOTO OIPEICIICHUSI yIIICBOJOPOIOB U JIPY-|APYTrUX KOMIIOHEHTOB He()TH U rasa.
I'MX KOMIIOHCHTOB HE()TH U Ta3a
3. |AnkaHbl (METaHOBBIE YTIIEBOJAOPOIbI). duznyueckre 1 XMMUUYECKHE CBOMCTBA aJIKaHOB, HA)TEHOB 14/0,38
Huknoankansl. (HadTEHBI). KonuuecTBeHHOE Onpe/ieicHre, BEIICTICHUE W HICHTH(UKAIUS
IUKJIOAIKAHOB.
ApomMaTudecKkue yriieBoAOpOIbI (apeHbl). du3uKo-xuMUYecKue cBorictea AY.
Onedunsl (amKeHbl) U AMOACPUHBI (IUEHBI). duznyeckre U XUMHUYECKHE CBOMCTBA 01e()UHOB.
4. |Omnpenenenue coctaBa HeQTAHBIX (ppakimii U HedTA- |OnpeneneHne rpyNIoOBOro cOCTaBa M JETATU3UPOBAHHOTO 14/0,38
HBIX TIPOTYKTOB. TPYIIIOBOTO COCTaBa KEPOCHHO-TA30MUJICBBIX, MACIISTHBIX (paK-
UH.
Kucnopoansie coenraenus Hedu. Kucnoponnsie coenuHenus HeTH.
XHUMHYECKUE CBOMCTBA.
MeTo TOCTENEHHOTO PaCIIeIIICHHUS.
CepHuUCTbIE COeTUHEHUS HEPTH. Cepnuctsle coequHeHus HepTu. XUMUYECKIe CBONHCTBA.
A30THUCTBIE COETUHEHUS HEPTH. A30THCTBIE OCHOBaHHUSI.
Cwmonucro-achanbTeHO- [IpuMeHeHre CMOTUCTHIX BEIIECTB. 14/0,38
5. |BbIe BemecTBa. MUHEpaIbHBIE KOMITOHEHTH HEPTH. | MUKpO3IEeMEHTHBIC COeTUHEHHS HEPTH. ATOMHO-

abcopb6rmonHas criekrpockonus (AAC).
OMHCCHOHHAs! CIIEKTPOCKOMHSL.




TepMmuueckue U KaTaIUTUYECKUE MpeBpalieHus yrie-|Tepmuueckas cTaOHMIBHOCTD YTIIEBOIOPOIOB.
BOJIOPOJIOB U APYTMX KOMIIOHEHTOB He()TH U rasa. (oneprus ['ub66ca)
6. |[XUMH3M U MEXaHU3M TEPMUYECKUX M KaTaTUTU4YeCKuX | TepMudeckuii KpeKUHT, KOKCOBAHHE, TTUPOIIU3. 14/0,38
NPeBpaIlCHUIA YTIEBOAOPOIOB U JPYTrUX KOMIOHEHTOB| Tepmuueckue npeBpaiieHus HaTeHOB U apOMAaTHYECKUX YT-
He(TH U rasa. JIEBOJOPOJIOB.
7. |lIpeBparieHue yrieBoI0pOIOB U APYruX KOMIIOHEHTOB |[IpeBpamienne Hah TeHOB M apOMaTHYECKUX YTIEBOJOPOIOB B 14/0,38
He(TH U raza B TUAPOTCHU3AIMOHHBIX TPOIIeccax Me- |yCIOBUSAX THAPOKPEKUHTA.
pepaboTku.
8. |IIpoucxoxnenue HedTH U ee KoMmoHeHTOB. [IpeBpa- |[IpeBpamenue HeTr B 3eMHOH KOpe. 17,75/0,49
nieHne HeTel B Ipupo/Ie. [IpeBpanienue HedTH B OKPYKAIOIICH cpejie.
DKOJIOTHYECKUE aCTIeKTHI.
Hroro: 115,75/3,21




5.8.3. Coaep:xanue 1 00beM CaAMOCTOATEIbHOI PadoThI cTyAeHTOB A1 3P0

Ne | Paznennbl u Tembl padoueil mporpaMmbl camocTosi- | [lepedeHb JoMamIHUX 3aJaHUH U APYTUX Bonpocos st | O0beM B yacax / Tpy-
n/n TeJIbHOT0 H3y4YeHUsl CaMOCTOSITEILHOT0 H3YYeHHS J0€MKOCTh B 3.€.
1. |BBomnag nexmus. Paznenenne yriieBoOpOIHBIX CMECEH METOJaMH TEPETOHKH, 15/0,42
Kpatkas xapakrepucTrka v pU3UKO- XUMUYECKHE Me- [IKCTPAKIIMH, KPUCTALTU3AIUHN, TEPMUICCKON TUPPYy3HUH.
TOJIbI pa3/IelIeHUss KOMIIOHEHTOB HEe()TH U rasa.
2. |OU3UKO-XUMUYECKHUE METOJbl UACHTHU(UKAIUU U KO-|CHeKTpalbHble METOAbl HACHTU(UKAIMHU YTIEBOAOPOIOB H 15/0,42
JUYECTBEHHOTO OIPEACIICHUSI yIICBOJOPOIOB U JIPY-|APYrUX KOMIIOHEHTOB He()TH U rasa.
'MX KOMIIOHEHTOB HETH U ra3a
3. |AnkaHbl (METaHOBBIC YTIIEBOJIOPOIBI). du3nvecKre U XUMHYECKHUE CBOMCTBA aIKaHOB, HAQTCHOB 15/0,42
[Muknoankauel. (HadTEHBI). KonunuecTBeHHOE omnpeenenre, BhlieIeHIe U UIeHTUUKALUS
[IUKIIOATKAHOB.
ApomMaTudecKkue yriieBoJopo/ibl (apeHsl). du3uko-xuMuyeckue cBorictea AY.
Oneduns! (akeHbI) U AUOIEHUHBI (IUCHBI). duznueckre 1 XUMUYECKHE CBOMCTBA OJIE()UHOB.
4. |Omnpenenenue coctaBa HeQTAHBIX (ppakimii U HedTA- |OnpeneneHne rpyNIoOBOro cOCTaBa M JETATU3UPOBAHHOTO 15/0,42
HBIX TIPOTYKTOB. TPYIIIOBOTO COCTaBa KEPOCHHO-TA30MUJICBBIX, MACIISTHBIX (hpaK-
UH.
Kucnopoaubie coequnenust HeQTH. Kucnoponansie coennuenust HeQTH.
XUMUYECKUE CBOWCTBA.
MeToJ1 TOCTENIEHHOTO PaCIIeIICHHS.
CepHucTble coeuHEeHHs He(PTH. Cepuuctble coequHeHus HepTu. XUMUYECKIe CBONHCTBA.
A3OTHUCTBIE COCTUHEHUS HEPTH. AB3OTHCTBIE OCHOBaHHUSI.
Cmonucro-achanbTeHo- [IpuMeHeHre CMOTUCTBIX BELIECTB. 15/0,42
5. |Bble BelecTBa. MUHepallbHbIE KOMIIOHEHTH! HepTH. | MuKposieMeHTHbIe coequHEHHS] HePTH. ATOMHO-

abcopbumonnas cuektpockonus (AAC).




OMHCCHOHHAs CIICKTPOCKOIIH.

Tepmuueckue ¥ KaTaIUTUYECKHUE MPEBPAIICHUS YTIJie-
BOJIOPOJIOB U JPYTUX KOMIIOHEHTOB HE(PTH U rasa.

Tepmuueckasi CTaOMIIBHOCTD YTTIEBOIOPOJIOB.
(aneprust [ m606ca)

6. |XuMHU3M M MEXaHU3M TEPMUUYECKHX M KaTaTUTHIeCKUX | TepMUUECKHil KPEKUHT, KOKCOBAHHE, ITUPOJIH3. 15/0,42
IPEBpAICHUI YTIEBOAOPOIOB U JPYTrUX KOMIOHEHTOB| Tepmuueckue npeBpaiieHus HaTeHOB U apOMAaTHYECKUX YT-
He(TH U Ta3a. JICBOJIOPOJIOB.
7. |IIpeBparieHue yrieBoI0pOIOB U APYruX KOMIIOHEHTOB |[IpeBpamienne Hah TeHOB M apOMaTHYECKUX YTIEBOJOPOIOB B 15/0,42
He(TH U raza B TUAPOTCHU3AIMOHHBIX TPOIIEccax Me- |yCIOBUSAX THAPOKPEKUHTA.
pepaboTku.
8. [|IIpoucxoxnenue HedTH U ee KOMIOHEHTOB. [IpeBpa- |[IpeBpamienue HedTH B 3eMHOI KOpe. 21/0,58
nieHue HeTelt B mpupo/e. [TpeBpatenre HedTH B OKpYKaroOLIeH cpee.
DKOJIOTUYECKHE aCTEKTHI.
Hroro: 126/3,5




5.9. KanenapHsliii rpagyik BOCIUTATENBbHOM pabOThI 1O TUCIUILIMHE
Monayab 3. YueOHo-Hccae0BaTeNIbCKasi 1 HAyYHO-UCCIIEI0BATEIbLCKAs IS TEIHHOCTD

Hara, mecto Hasanue me- | ®opma mpoBe- | OTBercTBeHHBINH | JlocTHxkeHUs 00y-

MIPOBEICHUS POTIPUSATHUS U JIEHUST MEPO- YAFOIIUXCS
OpraHu3aTop PUSITUS

OKTs10pB Jlexnus-6ecena ['pynmogas. [ToroBa A.A. | ChopMupOBaHHOCTH

2022, «HoBrle MeTO- [1IK-1

OI'bOY BO Bl

«MI'TY» HACCIEeI0BaHUsI

HedTel, cocTa-
Bau

CTPYKTYPBI
HETIHBIX

KOMITIOHCHTOB)»

6. Ilepeyenb y4eOHO-METOAUYECKOr0 oOecredeHHUsl AJIs1 CAMOCTOATEJNbHOW PadoThI
o0yvyarumuxcst Mo JUCHUILIMHE (MOIYJIIO)
6.1 Meroaunueckue yka3zaHus (COOCTBECHHBIE pa3paOOTKH)
ITortoBa, A.A. ®usnueckas xumus / A.A. Ilonosa, T.b. Ilonosa.- C-I16: Jlans, 2015.
-476 ¢

6.2 JIuteparypa Jyisi CaMOCTOATENBbHON PaOOTHI

1. Pa6os, B.JI. Xumus Hedtu u raza [DnekTpoHHBIN pecypc]: yueOHOe mocobdue /
B.J. Psg6oB. - M.: ®OPYM: UHD®PA-M, 2019. - 336¢. - OBC «Znanium.com» - Pexxum mo-
crymna: http://znanium.com/catalog/product/940691

2. [lonukapos, .M. MammHbl 1 anmaparbl XUMHYECKUX IPOU3BOJICTB U He(Teraso-
nepepaborku : yueObnuk / U.W. Ilonukapos, M.I'. Taitnynnun. - Usn. 4-e, crep. - CIIG. :
Jlans, 2018. - 604 c. - (YueOuuku st By3oB. CrnienpianibHast tuteparypa). - 9b Hb MI'TYV. -
URL.: http://lib.mkgtu.ru:8002/libdata.php?id=2100044126



http://znanium.com/catalog/product/940691
http://lib.mkgtu.ru:8002/libdata.php?id=2100044126

7. MOHJ OLIEHOYHBIX CPEICTB /Il MPOBeIeHUsI MIPOMEKYTOYHOMH aTTecTalluu
00y4aroIUXCH M0 JUCHMIIIMHE «XUMHS He(PTH U ra3a
7.1. IlepedeHb KOMIIETEHIIHMH ¢ yKa3aHUEM ITANoOB UX (POPMHUPOBAHUS B IPOIECCE OCBO-

eHHs1 00pa30BaTeIbLHON MPOrPAMMBI

Jdranbl  (OPMHPOBAHUSA
KOMIIeTeHIIUH (HOMEp ce-
MECTpa COTJIaCHO y4eOHOMY
IUIaHY)

HaumeHoBaHue y4eOHBIX TUCHUIINH, (OPMUPYIOIIUX KOMIIETEH-
MU B IpoLiecce 0CBOeHHUs 00pa30BaTeIbHOM NPOrpaMMbl

IIK-1- Cioco6HOCTH OCYIIECTBJISATh U KOPPEKTHUPOBATH TEXHOJOTHYECKHe Mpoiecchbl HedTera-
30BOr0 NPOM3BOACTBA B COOTBETCTBUHU C BLIOPAHHOI c(hepoil 1eATeIbHOCTH

0®0 [ 0300 |3d0

|

5 4 4 [TpodeccnoHanbHBI HHOCTPAHHBIN SI3bIK

6 6 6 ["a3onepexkayrBarOIINe arperarsl

5 5 5 Hacocel u kommpeccopsl

3 3 3 [ Xumus HedTH M raza

4 6 4 Tpancnopt HedTH, ra3a U MPOJTYKTOB MEPEPabOTKU

7 7 9 TpaHCIOPT M XpaHEHHE CKUKEHHBIX Ta30B

7 7 9 CriennajabHble METO/Ibl IEPEKAUKH YTIIEBOJAOPOJIOB

4 6 6 Dkosorusi HeTerazoBoil MPOMBIIUIEHHOCTH

5 9 9 TexHonornueckast HaAEKHOCTh MArUCTPAIBHBIX TPYOOITPOBOJIOB

8 6 7 Hedrenpoaykroobecneuenue

8 6 7 ABTO3anpaBOYHBIE KOMIUIEKCHI

6 8 8 DHEPTrOTEXHOJIOTHYECKOE 000PYIOBAHHE HACOCHBIX W KOMIIPECCOPHBIX
CTaHIINI

6 8 8 DHEPronpHUBO HACOCOB H KOMIIPECCOPOB

8 8 8 IToaroroBka He(hTH U ra3a K TPAHCIOPTY

2 2 4 (O3HaKOMHUTENNbHASI TPAKTUKA

4 4 6 TexHonornueckas npaktuka Nel

6 6 8 TexHonmormueckas nmpaxTuka Ne2

8 9 9 [IpegaumioMHas npakTuka

8 9 9 ITonroToBKa K ciaue U caya UTOTOBOT0 3K3aMeHa

8 9 9 BrinosHeHNE U 3alluTa BBITYCKHOM KBAIH()UKAIIMOHHON paboThI

6 7 7 DKcIUTyaTanus 000pyJ0BaHUS SJIEKTPOXUMHUUECKOM 3aIUThI

7 8 8 ["epmerosiorust 000pynoBaHus He()TETra30TPAHCTIOPTHBIX CUCTEM




7.2. Onucanue nokaszarejed 1 KpuTepueB OLEHUBAHNSI KOMIIETEHIIMA HA Pa3JIMYHBIX 3Tanax ux GOpMHUPOBAHUS, ONIUCAHUE IIKAJIbI OLEH U-

BaHUHA

HHaHpreMbIe pe3yJbTaThbl 0CBOCHUSA
KOMIIETCHIIUN

Kpurepun oneHuBaHus pe3yibTaToB 00y4eHuUs:

Hey/10BJIeTBO-
pUTEJBHO

Y10BJIETBOPH-
TeJILHO

XO0po1Io

OTJIMYHO

HaumenoBanue one-
HOYHOI'0 CpecTBa

IIK-1 — cnocoonocme ocyuiecmename u KOppeKmuposams mexmo102uec.
Cmeuu ¢ 6blOPAHHOU chepoil OessmeabHOCHU

Kue npoueccol

He([)mezasoeozo npou;modcmsa 6 coomeem-

pooesbl

3HATH: OCHOBHBIC TIOJIOKEHUS, MeTOABl U [Pparmentap- [Henomuwie 3a- |[Chopmupo- |ChopMupoBaHHBIC CUCTE-
3aKOHBI €CTECTBEHHOHAYYHBIX IUCHUIUIMH [HbIC 3HAHUS  |[HUA BaHHBIC, HO [MaTUYECKUE 3HAHUS
MCTIOJTb3YEMBIX B HEPTETa30BbIX TEXHOJIO- coJiepika-
TUSIX; 1€ OT-

NebHBIC

pooebl

3HAHUS
YMeThb: IPUMEHSTh 3HaHUS €CTECTBEHHO- [HacTUuHbIe Hemnonneie yme- | YMenus CdopmupoBaHHBIE YMEHHUS
HAYYHBIX TUCIMIUIAH JUTSl pEIICHUS IPO-  [YMEHUS HUS MOJIHBIC, J10-
(beccroHanbHBIX 33/1a4; MyCKatOTCs

HeOOoIbIINe

OIINOKHN
Baanerb: MmeTonaMu U cpencTBamMu mate- |HactuuHoe Hecucremaruue- B cuctematu- |Y cremnmHoe u cucteMaTuye-
MaTHYECKOTO aHaJu3a U MOJICIIMPOBAHUS, [BJIAJICHHE CKOE€ TPUMEHE- [IECKOM MPH- (CKOE MTPUMEHEHNE HaBBIKOB
TEOPETHUUYECKOTO U SKCIEPUMEHTAIBHOTO  [HABBIKAMHU HUE HaBBIKOB  |[MEHEHUU
1ICCJIETOBaHMSI HA OCHOBE €CTECTBEHHOHA- HAaBBIKOB J10-
VUHBIX JUCITUTLIAH MyCKatOTCsI

MMUCbMEHHBIN OIpPOC, pe-
depaThl, 3aueT




7.3. TunoBble KOHTPOJIbHBIE 32JaHUS M WHbIE MATEePUAIbl, HEOOXOAUMbIE JJIsI
OLIEHKU 3HAHUI, YMEHUI, HABBLIKOB U (MJIM) ONBITA JAeSATEJIbHOCTH, XapaKTePHU3yIIUX
tanbl (POPMUPOBAHUS KOMIIETEHLHMI B Mpolecce OCBOeHHsI 00pa3oBaTeJbHOH MPoO-
rpamMMbl

BOHpOCbI AJIA CAMOCTOATECIBHOIO H3YUYCHUA

. KpaTkas xapakrepucTrka KOMIOHEHTOB HE(PTH.
. Xumudeckas kinaccudukanust HeTei.
. ®pakIMOHHBIN cOoCcTaB HE(TEH.
. OcHOBHBIE (PU3NKO-XUMHUYECKHE METOIbI MCCIIEIOBAaHUS XMMUYECKOTO COCTaBa HEPTH,
He(TENPOAYKTOB U ra30B.
. Pa3nienenue yrineBolopoAHbIX CMECEH METOaMH IIEPETOHKH, DKCTPAKLIMH.
. Pa3nienenue yriaeBoIopoAHBIX cMecel MeToAaMH KpHUCTalIn3aluu, TepMudeckoi qudysuu.
[Ipumenenue, JOCTOMHCTBA U HEAOCTATKU METOOB.
7. Xpomartorpaduyeckue METOAbl pa3/IeIeHus] U TP METOAUKH aHaIHu3a YTIEBOJOPOAHBIX CMe-
cell.
8. XKunkoctHo-afcopOLroHHas XpoMaTorpadus.
9. I'azoBast xpoMaTtorpadusi, 0COOEHHOCTA COBPEMEHHBIX T'a30BBIX XpoMaTorpados.
10. YrneBogopoabl HepTU U TPOAYKTOB €€ nepepadoTKH. AJKaHbI (METAaHOBBIE YTIIEBOJOPOIBI):
coJiepkaHue B HEPTAX, (PU3MUECKUE M XUMUYECCKHE CBOHCTBA.
11. YrneBomopoasl HepTH U MIPOIYKTOB ee nepepaboTku. ['a3000pa3nbie ankaHbl. MeToibl aHa-
am3a
YIJI€BOJIOPOJAHBIX aJIKAHOB.
12. Kunakue ankanbl KaKk KOMIIOHEHTHI TOTLJIUB.
13. TBepble aaKaHbl.
14. Ananmu3 ankanoB HePTsHBIX ppaknuii. KoinyecTBeHHOE onpeiesicHUe, BBIICICHUE |
uACHTU(PHUKAIUS aTKaHOB.
15. YraeBoaopoabl HEPTH U TIPOIYKTOB ee nepepadboTku. [{uknoankansl (HadTeHBI): coaepKa-
HUE B
He(TAX, PU3NUecKre U XUMUYECKHE CBOMCTBA.
16. YrneBonopoasl HepTH W HPOAYKTOB €€ IMepepaboTKH. ApOMaTHYECKHE  YTIIEBOAOPO/IbI
He(TH
(apeHsbl): cogepxanue B HePTsAX, (U3NUECKHEe U XMMUYECKHE CBOMCTRA.
17. Onpenenenue coctaBa HEPTIHBIX PPaKIUi U HEPTAHBIX TPOAYKTOB.
18. AHanu3 HaTEeHOB: KOJTUYECTBEHHOE ONpeeTIeHNE, BbIICICHUE U UIeHTU(DUKaLus
19. Ananu3 apoMaTHYECKUX YIIIEBOJOPOIOB: KOTMYECTBEHHOE OIPE/ICNICHNE, BhIJICIICHUE U
uAeHTU(DUKAITHS.
20. YrneBonopoasl HeTHU U MPOAYKTOB €€ MepepaboTKU. YTIEeBOAOPOIbl CMEUIAaHHOIO CTPOe-
HUSL.
21. HenachImmeHHbIE YTII€BOAOPOABI HEDTH U MPOAYKTOB €€ epepabOTKH.
Onedunsl (ankeHsl). Puznveckue 1 XUMUYECKHE CBOMCTBA.
22. KonudecTBeHHOE OTpECIICHNE, BBIJICIICHUE U UICHTU(PUKAIINS 0JI€(HHUHOB.
23. HeHacpllieHHbIE YTTIEBOJIOPO/IbI HEPTH U MPOIYKTOB €€ epepaboTKH.
Jnonedunsl HeQTAHBIX TPOAYKTOB (IUEHBI).
24. T'erepoaTOMHBIE COEIMHEHHS 1 MUHEPAJIbHBIE BEIIECTBA HEPTH.
Kucnoponubie coenuneHus HepTH. XMMUYECKUE CBOWCTBA HEPTIHBIX KUCIOT.
25. I'erepoaToMHBIE COEIMHEHHS 1 MUHEPAJIbHBIE BEIIECTBA HEPTH.
Kucnoponnsie coenvnenus HedTu. Brinenenne, KoIM4ecTBEHHOE OINpeieTieHIe
U uJeHTU(UKanus HePTAHBIX KUCIOT. MeTOo/] MOCTENEHHOT 0 PacIleIeHusl.
26. I'erepoaTOMHbIE COEAMHEHNS U MUHEpaIbHbIE BellecTBa HEPTH.
CepHuctble coeiMHEeHUs He()TH UX BBIAEICHUE U KOJMUECTBEHHOE OINpe/ieIeHuE.
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27. I'erepoaToMHbIE COCTMHEHNS U MUHEPAJIbHBIC BELIECTBAa HEPTH.
A3oTHCTBIE COEMHEHUS HE(PTU UX BBIJEICHUE U KOJUUYECTBEHHOE ONpE/IEICHNUE.
28. I'erepoaToMHBIE COSAUHEHHS 1 MUHEPAJIbHBIC BEIIECTBA HEPTH.
Cmonucro-acanbrenossle BemecTBa (CAB), ux BblAeIeHNE U KOJIMYECTBEHHOE OIpejiene-
HUE.
[Tpumenenue CAB.
29. I'erepoaToMHBIE COSAUHEHHS 1 MUHEPAJIbHBIC BEIIECTBA HEPTH.
MuHepanbHble KOMIIOHEHThI HEPTH.
30. JleToHaninoHHast CTOMKOCTh yriaeBoA0po10B. OrpesesieHre OKTaHOBOTO YucIa.
31. KonuuecTBeHHOE ompeiesieHue BOAbI B HEPTH.
32. IlepBuunas ((hpakimoHHasl) IEPETOHKA HEPTH.
33. AHanmu3 cMecH KHUJIKUX YIIIEBOJIOPOIOB METOAOM ra30KUIAKOCTHON XxpomoTorpadun (IKX).
34. Ananu3 cMecH JKHUIKUX YIIIEBOAOPOI0B METOIOM pePpakTOMETPUN
( Ha MpUMepe CMECH «TeNTaH-TOIYOI»).
35. OnpezneneHue rpyImnoBOro COCTaBa OEH3MHOBBIX (Ppakiuii HeTH.
OnpezneneHyne aHUIMHOBBIX TOYEK METOJIOM PAaBHBIX 0OBEMOB.
36. OnpeneneHue TrpyImoBOro COCTaBa OCH3MHOBBIX (Ppakiuii HeTH.
Mertoauka onpeseneHus apoOMaTHYeCKUX YIiIeBOAOPOI0B.
37. OnpeneneHne NPOLEHTHOTO COJIEPYKAHUS JIETyYUX yIIIEBOJOPOIOB HE()TH B pPe3yibTaTe
UCIApEHUs B €CTECTBEHHBIX YCIOBUSX.
38. Onpenenenue achanbTeHOB B HEPTSIHOM ocTaTke (Ma3yrte) B %.
39. OnpeneneHue KUCIOPOACOAEPKAILUX COETUHEHNH B HEPTAX U HEPTENPOAYKTaxX
METO/IOM KHCIIOTHBIX YHCEJ.
40. Tepmuyeckuii KpEKUHT (MMUPOJINU3) YIIIEBOJOPOIOB U JPYTUX KOMIIOHEHTOB He()TH U rasa.
41. Karanutuyeckuii KpEKUHT YIIIEBOIOPOIOB U APYTHMX KOMIIOHEHTOB He()TH M Tra3a.
42. Karanuruueckuit pupopMuHr (II1aTGOPMHHT) YIIIEBOJOPOIOB U APYTUX KOMIIOHEHTOB
HePTH U
rasa.
43. I'unoTe3sl MUHEpalIbHOTO npoucxoxaeHus Heptu /1. 1. MenneneeBa u Ipyrux y4eHbIX.
44. T'unote3a OPraHMYECKOro MPOUCXOXKJICHHUS HEPTU U3 OPraHMYECKOro BEIECTBA, PACCESIHHO-
ro B
0CaJI0YHBIX OPOJAX.
45. IlpeBparienue HeTH B OKPYKAIOIIECH cpesie. IKOTOTUUECKUE aCTIeKTHI.

Tembl pedeparTos
1. KomnoneHnts! He(TH.
2. Knaccuguxkanus Hedreil u ra3os.
3. Kiaccudukanust HeTeil 10 XMMHUYECKOMY COCTaBY, T€HETUYECKUE KJIACCU(PHUKALIUU, TEXHO-
JOrMYecKHe KiacCu(UKaLuu.
4. Hed1p kak aucnepcHas cucrema.
5. @pakIMOHHBIN cOocTaB He(PTEH.
6. OcHOBHBIE (PU3UKO-XMMUIECKHE METO/IbI HCCIIEIOBAHUS XUMUIECKOTO cocTaBa He(TH,
HEPTENPOIYKTOB U T'a30B.
7. Xpomatorpapudeckue METOAbI pa3IeJICHUs YTIEBOAOPOIHBIX CMECEH.
8. XKuakoctHo-acopOLIMOHHAs XpoMaTorpadusi.
9. I'azoBast xpoMaTorpadusi, 0COOEHHOCTH COBPEMEHHBIX T'a30BbIX XpOMaTOrpados.
10. YrneBogopoasl HePTH U MPOIYKTOB €€ epepadOTKH.
11. KonmnuecTBeHHOE OTpe/IeTICHUE, BRIICTICHNE U UACHTU(DUKAINS aJIKaHOB.
12 .IMuxnoankansl (HaQTEHBI): cofepKaHUE B HEPTAX.
13.ApomaTnyeckre yrieBoaopoabl HeTH (apeHbl) B HEPTAX.
14. Metonb! onpeeneHne cocTaBa HeTIHBIX (Ppakiyii 1 HePTAHBIX TPOJYKTOB.



15. AHanu3 HaTCHOB: KOJMYECTBEHHOE ONPE/IEIICHNE, BBIICICHNUE U UICHTU(DUKAIIHS
16. AHanu3 apoMaTHYECKUX YIIIEBOAOPOIOB: KOJMYECTBEHHOE OIpe/IeTICHHE, BhIICTICHUE U
uacHTH()UKAITHS.
17.YT111eBOI0POIBI CMEIIAHHOTO CTPOCHHS B HE(DTAX
18. HenaceleHHbIE YIII€BOAOPOABI HE()TH U MIPOAYKTOB €€ mepepaboTKH.
19. KonnuecTBeHHOE Ompe/IeiICHUE, BhIICTICHUE U UACHTU(DUKAIUS 0JIe(UHOB.
20. AunoneduHbl HEPTIHBIX TPOIYKTOB (IUCHBI).
21. Kucnopoansie coequHeHUs HeDTH.
22. MuHepaJlbHbIE BEIIECTBA HEPTH.
23. Boiaenenue, KOJIMYECTBEHHOE OINpeaeneHrue U uaeHTu(dUKanus HeTIHBIX KUCIOT. Metox
MOCTENIEHHOTO PaCLICTICHHS.
24. CepHucTble coelMHEeHUsI He()TH UX BbIJICJICHUE U KOJIMYECTBEHHOE ONpeiesiCHUE.
25. AzoTHCTBIe COeIMHEHUS HE(DTH UX BBIACTICHUE U KOJMUECTBEHHOE ONpE/ICICHHUE.
26. Cmomucro-acanbpreroBsie BemecTBa (CAB), ux BbieneHne W KOJIMYECTBEHHOE OIpeaesie-
HUE.
27. Ilpumenenue CAB.
28. JleToHalIMOHHAS CTOMKOCTH YIrieBo0poJ0B. OnpeiesieHne OKTaHOBOTO YHCIIA.
29. AHanu3 CMECH KUJKUX YTIIEBOJOPOIOB METOIOM ra30KUAKOCTHOM xpoMoTorpaduu (IKX).
30. Ompenenenue rpymnioBoro cocTaBa OEH3MHOBBIX (pakunii HedTH.
31. Onpenenenne aHUIMHOBBIX TOYEK METOJOM PaBHBIX OOHEMOB.
32. Onpexnenenne KUCIOPOJCOACPKANINX COCTUHEHUN B HEPTIX W HEPTENPOIYyKTaX METOAOM
KHUCJIOTHBIX YHCEN.
33. TepMuvecknii KPEKUHT (MMMPOJIH3) YIIIEBOIOPOIOB U APYTUX KOMIIOHEHTOB HE(DTH U rasa.
34. Katanutuyeckuil KpeKUHT yIIeBOJOPOIOB U IPYTUX KOMIIOHEHTOB HE()TH U rasa.
35. Karanurnueckuii puopMuHr (maatGopMuHT) YriieBOIOPOIOB U APYTHUX KOMIIOHEHTOB
He(TH 1
rasa.
36. ['unoTe3sl MUHEpabHOTO porcxoxaeHus Hedtu . 1. MenneneeBa u Apyrux y4eHbIX.
37. I'nnore3a OpraHUYECcKOro MPOUCXOKICHUS He()TH U3 OPraHMYECKOTO BEIECTBA, PACCESTHHO-
ro B
0CaJI0YHBIX TTOPOJIAX.
['nnoTe3bl KOCMUYECKOTO MTPOUCXOKICHUS HEPTH.
MarmaTrueckasi TUTIOTe3a IPOUCXOXKICHHS He(TH.
38. [IpeBpaienue HehTH B OKpYXKAIOLIEH cpejie. DKOJOTMUECKUE aCIEKThI.
39. CoBpemMeHHbIe TpeIcTaBlIeHUus 00 00pa3oBaHUU HEPTH U raza.
40. ITepepaboTka He(Tu U ra3a. Kparkue cxemsl nepepaboTku HETH U Ta3a.

IIpumepHBbIii NepedYeHb BONPOCOB K 324€eTy M0 JUCHHUILIMHE
«Xumusd HedTH U raza»

1. Kparkas xapakTepucTHKa KOMIOHEHTOB He(pTH. XUMUYECKHE CBONCTBA.

2. ®pakIMOHHBIN cocTaB HedTel. Xumudeckas kinaccudukamus Hereu.

3. Onpenenenue coctaBa He(QTAHBIX (pakiuii (OEH3MHOBBIX, KEPOCUHO-TA30MIIEBBIX, MACIISTHBIX )
U HEPTENPOAYKTOB.

4. OU3NKO-XMMUYECKHE METO/Ibl HIACHTU(UKAIIUN U KOJTUYECTBEHHOTO ONpeAETIeHUs YIiIeBO10-
POJIOB U IPYTHX KOMITOHEHTOB HE(TH U Ta3a.

5. OcHOBHBIE (PHU3MKO-XMMHUYECKHE METOJbl HCCIIEAOBAHUS XHUMHMYECKOTO COCTaBa HE(PTH,
He(TEeNPOAYKTOB U ra30B.

6. Pa3nenenue yrieBoJOpOIHBIX CMECE METOJaMH MEPEroHKH, SKCTPAKIIUH.

7. Paznenenue yrineBoJOpOAHBIX cMeceil MeTolaMy KPUCTAJUIU3AINK, TepMUdecko AU dy3uu.
[IpumeHneHnue, TOCTOMHCTBA U HEAOCTATKH METOJIOB.



8. Xpomarorpapudeckue METOIbI Pa3IeIeHUs] U TP METOJAMKH aHAJIM3a YIIeBOJOPOIHBIX CMe-
cell.
OCoOeHHOCTH COBPEMEHHBIX Ta30BBIX XpOoMaTorpados.
9. CrnektpanbHble METOAbI UACHTU(PUKAIUU YTIEBOJAOPOIOB U JIPYTrUX KOMIOHEHTOB HE(PTU U
rasa.
10. YrneBogopoabl HepTH U TPOAYKTOB €€ MepepadoTKu. AJIKaHbI (METAaHOBBIE YTIIEBOJOPOIbI):
cojepkaHue B He(PTAX, pu3nUecKue W XUMHUYECKHE CBOWCTBA, KOJIMYECTBEHHOE OIpeJiene-
HUE,
BBIJICJIEHUE U UICHTH(DHUKALINS.
11. I'azo00pa3Hbie asikaHbl. MeTOAbl aHATN3a YTIIEBOJOPOAHBIX ATKAHOB.
12. XKuakue ajikaHbl KaK KOMIIOHEHTHI TOILINB.
13. TBepble aaKaHsbl.
14. YrneBonoponsl HePTH U TPOAYKTOB ee mepepadoTku. L{ukinoankansl (HapTeHbI): comepka-
HUE B
HePTsIX, PU3HUECKUE U XUMUYECKHE CBOMCTBA, KOJIMYECTBEHHOE OIpE/IeIICHNE, BBIICIICHUE U
UICHTU(UKAITHIS.
15. YrneBomoponbl HepTH W TNPOAYKTOB €€ TMepepabOTKU. APOMATHYECKHE YTIIEBOIOPOJIBI
HeTH
(apensbl): conepxanne B HePTsAX, GU3NIECKHE U XUMHUUECKUE CBOMCTBA, KOJIMYECTBEHHOE
orpezieNieHue, BhIJICNICHNE U UICHTU(DUKALINS.
16. Onpenenenne coctaBa HEPTIHBIX (HpaKIHidi ¥ HEYTIHBIX TPOIYKTOB.
17. YrneBogoponabl HEPTH U MPOIYKTOB €€ MepepadOTKH. YTIEBOJOPO/IbI CMEIIAHHOTO CTpoe-
HUSL.
18. HenacsliiieHHBIE YTII€BOJOPO/IbI HEPTHU U TPOAYKTOB €€ MepepadOTKH.
Oneduns! (asikeHsl). DU3nUecKre U XUMHUYECKHE cBoMcTBa. KoinuecTBeHHOE OmpeiesicHue,
BbIJICTICHUE U UACHTU(DUKAIIMS.
19. HenaceIeHHbIe yriieBOoAOpOAbl HeTH U MPOAYKTOB €€ MepepadOTKH.
JnonedrHbl HEPTIHBIX TPOAYKTOB (JIUEHBI).
20. Kucnopoxnsie coeauHeHus HehTH. XUMUYECKHE CBOHCTBA HEPTSIHBIX KUCIOT.
21. Kucnopoansle coequHeHus HeTu. Brinenenue, KOTM4eCTBEHHOE ONpeeeHue
u uneHTH(GuKanus HeTAHBIX KUCIOT. MeTOo/T IMOCTETIEHHOT'0 PACHICTIIICHHUS.
22. CepHHCTBIE COeIMHEHUS HE(PTH UX BBIACICHUE U KOJMUYECTBEHHOE ONpe/IeIeHuE.
23. A3oTHCTBIE COeAMHEHUS HE(PTH MX BBIZCIICHHE U KOJMYECTBEHHOE OTPE/ICIICHNE.
24. Cmonucro-acansreHoBbie BemlecTBa (CAB), UX BbIIeIeHHE U KOJIUYECTBEHHOE OTpeserne-
HUE.
ITpumenenne CAB.
25. MUKpO3JIEMEHTHBIC COCTUHEHUS HEPTH.
26. HedTb 1 HEPTENPOAYKTHI KaK JUCIIEPCHBIE CUCTEMBI.
27. Knaccuukanus HepTSHBIX TUCTIEPCHBIX CHCTEM.
28. Tepmuueckasi CTAOMIBHOCTh YTTIEBOJAOPOIOB.
29. 'uIpOKpEKHHT.
30. 'mppoouuncTka.
31. JleroHanmmOHHAs CTOWKOCTH YIIIEBOAOPOI0B. OIpeieneHie OKTaHOBOTO YHUCIIA.
32. KonnyecTBeHHOE OIpeieJIeHHe BOABI B HEPTH.
33. IlepBruuHas ((ppakimoHHas) MEPEroHKa HEPTH.
34. AHanu3 cMeCH KHUJIKUX YTIEBOAOPOAOB METOI0M ra3zokuakocTHoM xpomororpaduu (I7KX).
35. AHaM3 CMECH KHUJIKHUX YTICBOJOPOJOB METOOM pepaKTOMETPHH (Ha IPHIMEPE CMECH
«TETTaH-TOYOJ»).
36. Ompenenenue rpymnmoBoOro cocraBa OSH3MHOBHIX (pakmuii HepTH. OnpeaencHne aHIINHO-
BBIX
TOYEK METO/IOM PaBHBIX 0OHEMOB.
37. Omnpenenenue rpyninoBoro coctTaBa 0EH3MHOBBIX (ppakuuii HehTH. MeTouKa onpeaeneHHs



apOMaTUYECKHUX YTIIEBOJIOPOJIOB.
38. Ompenenenue MPOIEHTHOTO COACP)KAHUS JIETYUUX YIJIEBOJIOPOJIOB HEP)TH B PE3YJIbTATE HC-
napeHus B €CTECTBEHHBIX YCIOBHSX.
39. Onpenenenue acGaibTeHOB B HEPTIHOM OocTaTke (Ma3yTe) B %.
40. OnpeneneHre KUCIOPOJICOACPKAIINX COSAUHEHUH B HEPTIX M HEPTENPOAYKTaX METOJOM
KHCJIOTHBIX YHUCE.
41. TepMuyeckuii KpEKUHT (MMUPOIH3) YIIIEBOJOPOIOB U JPYTrUX KOMIIOHEHTOB HE(DTH U rasa.
42. KatanuTuyeckuii KpeKUHT YIriIeBOJIOPOJOB U APYrHMX KOMIIOHEHTOB HE()TH U rasa.
43. Karanutnyeckuii pupopMuHT (TI1aTOPMHHT) YTIIIEBOJIOPOIOB U APYTUX KOMIIOHEHTOB
HeTH U
rasa.
44. TIpeBpallieHus yriieBOJOPOIOB B PEAKIMSX MOJIUMEPU3ALINY IIPU KPEKUHTE.
45. X¥MU3M OCHOBHBIX MIPOMBIIIJICHHBIX POIIECCOB THIPOOYUCTKH.
46. I'unore3sl MUHepasibHOTO IIporcxoxaeHus Hedru J{. 1. MenneneeBa u Jpyrux yueHbIX.
47. I'urote3a OpraHMYECKOro MPOUCXOXKICHUS HEPTH U3 OPraHUYECKOTO BEIECTBA, PACCESHHO-
ro B
0CaJI0YHBIX OPOIAX.
48. IIpeBparienue HedTH B OKpyxkaroleil cpese. DKOJOTMUECKUe aCEeKThI.

7.4. MeToanueckue MaTepuaJbl, onpeaesiiolne npoueaypbl OeHUBAHUS 3HAHUH, yMe-
HUH ¥ HABBIKOB, U ONIBITA 1eATEIbHOCTH, XapaKTePU3YIOIIMX 3Talbl (POPMHUPOBAHUA KOM-
neTeHuui

TpeOoBaHusi K HAMUCAHUIO pedpepaTa

[TpoxyKT caMOCTOATENBbHOM pabOTHl CTYACHTA, MPEACTABIAIOMUN COO0H KpaTKoe H3Io-
JKEHHE B MMCHbMEHHOM BHJIE MOJIYYCHHBIX Pe3yabTaToB (Y4eOHO-HCCIEA0BATEIbCKOM) TEMBI, TIe
aBTOP PACKPBIBAET CYTh MCCIEIyEeMOU MPOOIEMBI, IPUBOAMUT PA3INYHBIC TOUYKH 3PEHUS, a TAKKE
coOCTBeHHBIE B3IJIsAbl Ha Hee. Pedepar momkeH ObITH CTPYKTYpHpOBaH (110 Ii1aBam, paszeliam,
naparpadam) U BKJIIOYATh pa3zelibl: BBEAEHHE, OCHOBHAS YacTh, 3aKJIIOUEHUE, CIIMCOK HUCIIOJb-
30BaHHBIX HCTOYHUKOB. B 3aBUCMMOCTH OT TeMaTUKH pedepaTa K HeMy MOTYT ObITh 0(OPMIICHBI
MIPUIOKEHUS, COJIEpIKaIe TOKYMEHTHI, MILTIOCTPAIlUU, Ta0IUIbI, cXeMbl U T.1. O0beM pedepa-
ta — 15-20 cTpaHuIl MEYaTHOrO TEKCTa, BKIOYAs TUTYJbHBIM JIUCT, BBEJACHUE, 3aKIIOUCHUE U
CIIUCOK JINTEPATYPHI.

Kputepun onenuBanus pedepara:

OTMeTKa «OTJIMYHO» - BBIMOJIHEHBI Bce TPeOOBaHMS K HAMMCAHUIO M 3allluTe pedeparta:
o0o3HaueHa npobieMa u 000CHOBaHA €€ aKTyaJIbHOCTh, ClIeJIaH KpaTKUM aHalIu3 pa3iu4HbIX TO-
YeK 3pEHHUs Ha paccMaTpUBaeMyl0 MpoOJeMy M JIOTUYHO M3JI0KEHAa COOCTBEHHAs IO3UIINA,
c(OpMyYIHPOBaHBI BHIBOJIBI, TE€Ma PAaCKpbITa MOJHOCTbIO, BBIIEPKAH 00BbEM, COOIIOICHBI TPeho-
BaHUs K BHEITHEMY O(OPMIICHHUIO, JaHbI ITPaBUJIbHBIE OTBETHI Ha JIOMOJHUTENIbHBIE BOIIPOCHI.

OTMeTKa «XOpoII0» - OCHOBHbIE TpeOOBaHMA K pedepaTy U €ro 3alluTe BHIIOIHEHbI, HO
IIPU ATOM JIOMYIIEHbl HETOUETHL. B yacTHOCTH, UMEIOTCS HETOYHOCTH B U3JI0’KEHUU MaTepuaa;
OTCYTCTBYET JIOTHUECKasi IOCIIEeA0BAaTEIbHOCTh B CYX/IEHUSAX; He BbIIEpkaH 00bEM pedepara;
UMEIOTCSl YIIYIIeHHUs] B OOPMIIEHHH; Ha JOMOJIHUTEIbHBIE BOIPOCH MPHU 3alIUTe J1aHbl HETOoJ-
HBIE OTBETHI.

OTMeTKa «yIOBIETBOPUTENILHO» - HMEIOTCS CYLIECTBEHHBIE OTCTYIUIEHHSI OT TpeboBa-
HUH K pedepupoBaHuio. B 4acTHOCTH: TeMa OCBEIEHA JIMIIb YAaCTUYHO; JOIMYIIEHBI (haKTHue-
CKHe omMOKH B cojepkaHuM pedepaTa, MpU OTBETE Ha JIOMOJIHUTENIbHBIE BOIPOCH]; BO BpeMs
3alUThl OTCYTCTBYET BBIBOJ.

OTMmeTKa «HEeyIOBIETBOPUTENbHOY» - TeMa pedepaTa He pacKpbiTa, OOHapy>KHMBaeTCs
CYIIECTBEHHOE HETIOHMMAaHHUE MPOOIJIEMBI.

MeTtoauyeckue MaTepuaJbl IPU MpUeMe 3a4eTa
3ayer - BUJI MEPOIIPUATHUS TPOMEKYTOUHOM aTTECTalluU, B pe3ysibTaTe KOTOPOro o0ydaro-
M MOTyYaeT OLEHKY B LIKaie «3adeT» / «HezadeT». JAuddepeHunpoBaHHbIil 3a4eT - BUJ 3a4e-



Ta, B pe3yJbTaTe KOTOPOro OOYYAIOLIUICA MOTy4aeT OLIEHKY B YETHIPEXOaJbHOM HmIKaye («OT-
JUYHO», «XOPOIIOY», «yAOBIECTBOPUTEILHO», «HEYJOBIETBOPUTEILHO»). 3a4ET MOXKET MPHUHU-
MaTbCs Kak B YCTHOM (hopme (KOTopasi MpeanojaracT OTBEThl CTY/IGHTOB Ha TEOPETUYECKHUE BO-
IPOCHI), TAK U BBICTABISTHCS MO Pe3yJbTaTaM BBIMOJIHEHHS CTYACHTaMU YCTaHOBJIEHHBIX IMpPO-
rpamMmoii BUIOB pa0oT. J{ist pa3sHbIX oOy4aromuxcs y4eOHOM TPYIIbl MOTYT OBITH OIpEIeICHBI
pasHbie HOpMBI CllauM 3aveTa B 3aBUCHMOCTH OT KauyecTBa MX PabOThI B ceMecTpe \ U3ydeHUs
JUCLUIUIMHBL. Bonpocs! k 3aueTy, 3aaHusi, KOTOpPbIE JOJDKHBI BBIIIOJIHUTH CTYJEHTHI B CEMECT-
pe, (1 hopmy ero mpoBeeHHs) CTYACHTHI MOJIYYaroT Ha MePBOM 3aHATUU MO AUCUUIUIMHE B JaH-
HOM CEMECTPE 110 PELICHUIO NPENO0IaBaTENs.

Pe3yabrar
3ayera

Kpurepuu onieHuBaHus KOMIeTeHIIHI

HEC 3a4TCHO

CTyneHT He 3HAeT 3HAYUTEIILHOW YacTH MPOTPAaMMHOI0 MaTepuayia (MeHee
50 % mnpaBUIBLHO BBHIMOJHEHHBIX 3aJlaHUK OT OOIIEro oobema padoThI),
JIOITYCKAeT CYIIECTBEHHBIC OIIMOKH, HCYBEPEHHO, C OOJBIIMMHU 3aTpy/IHE-
HUSIMH BBITIOJTHSCT TMPAKTHYECKHE pPaOOThI, HE TOATBEP)KIACT OCBOCHHE
KOMIICTCHIINH, PETYCMOTPEHHBIX TPOTpaMMO  3a4eTa.

3a4TCHO

CryneHT nokas3blBaeT 3HaHUA TOJIBKO OCHOBHOI'O MaTepHalla, HO HE YCBOMII
ero jeraiei, 0MycKkaeT HEeTOYHOCTH, HEJJOCTAaTOUYHO MpaBUJIbHBIE (HOpMY-
JUPOBKH, B LEJIOM, HE MPEIATCTBYET YCBOCHHIO IOCIEAYIOIIEro IIpo-
rPaMMHOI0 MaTrepHaja, HapylIEHUs JIOTMYECKOW IIOCIEIOBATEIbHOCTU B
W3JI0)KEHUHM IIPOIPAMMHOIO MAaTrepHualla, HCIBITBIBACT 3aTPyIHEHUS IIpH
BBINIOJIHEHUU HPAKTUYECKUX paldoT, MOATBEP)KIAET OCBOCHHE KOMIIETEH-
LUH, IPELYCMOTPEHHBIX MPOrpaMMON 3a4e€Ta Ha MHUHHUMAJIbHO JOITYCTH-
MOM YpPOBHE.

CryneHT nokasbplBae€T TBEPAO 3HAET MaTepuai, IPaMOTHO U IO CYIIECTBY
U3JaraeT ero, He JIOMycKas CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HA BO-
IPOC, MPAaBUIbHO MPHUMEHSET TEOPETUUYECKHE IOJIOKEHUSI IMPHU PEIIeHUU
NPaKTUYECKUX BOIPOCOB U 33jay, BJIaJeeT HEOOXOJUMBIMHU HABBIKAMU M
IpUEeMaMH HMX BBIIIOJIHEHUS, JOMYyCKas HEKOTOpble HETOYHOCTH; JIEMOH-
CTPUpPYET XOpOILIMH YpOBEHb OCBOEHMsI Marepuaya, MH(MOPMAIMOHHON u
KOMMYHUKATUBHOM KyJIbTYpbl M B LI€JIOM IOATBEPXKIAET OCBOCHHE KOM-
NETEHLNN, MPEIyCMOTPEHHBIX MPOrpaMMOM 3aderTa.

CryneHT ray0OKO M MPOYHO YCBOWJ NMPOTPAMMHBIN Marepuai, UCUYepIbl-
BAaIOILE, IOCIEN0BATEIBHO, YETKO M JIOTMYECKHM CTPOMHO €ro M3J1araer,
YMEET TECHO YBS3bIBATH TEOPHIO C MPAKTUKOW, CBOOOAHO CIPABISETCS C
3aJauaMM, BOIIPOCAMU M JAPYIMMHU BHJIAMHM IPUMEHEHUS 3HaHUM, mpuueMm
HE 3aTPYyJIHSAETCS C OTBETOM MPU BUIAOU3MEHEHUM 3aJaHH, HCIIOJIB3YET B
OTBETE MaTepHajl MOHOTpa(pUUECKON JTUTepaTyphl, MPaBUIBLHO OOOCHOBBI-
BaeT IMPHUHITOE pEIlIEHUE, BIAJeeT Pa3HOCTOPOHHUMH HaBbIKAMH U IpHe-
MaMH BBINIOJHEHHS NPAKTUYECKUX 3a/1a4, TOATBEP)KIAET MOJHOE OCBOEHUE
KOMIETEHILUH, IPETyCMOTPEHHBIX IPOrpaMMOi 3ayeTa.

MeToanyeckue MaTepuaIbl 110 NPUEMY 3a1IUT MPAKTHYECKHUX 3aAHATUH
1. OOyuaromuiicsi TOMyCKaeTcs K BBIMOJHEHHUIO MPAKTUYECKUX 3aHATUH TOJNBKO MOCHe
HOJY4YEHHUs «IOIYyCKa» y MIpenojaBaressi, 00eCeYrBarOIIEro MPOBEACHUE MPAKTUUECKUX 3a-

HATHUH.

2. «Jlomyck» 00y4aromuxcs K BHIITOJIHEHUIO MPAKTUYECKUX 3aHATUH TAET TOJIBKO MPEro-
JlaBaTeb Ha OCHOBAHUU OMpoca 00yyaromerocs, myTéM ONpesieeHusl CTeNeHH MOATr0TOBIIEH-
HOCTH O0Yy4Yaromierocsi K BBIIOJHEHUIO MPAKTUYECKUX 3aHATHH, a TaK ke OTCYTCTBUIO y CTY-
JICHTa HE BBIMOJIHEHHBIX MPEIbIIYIINX MPAKTUUECKUX 3aHATHIH.




3. OOyuaromuiicsi, He TOTYYMBIIUH «IOMYCK», K BBIIOJIHEHUIO MPAKTUYECKOTO 3aHITUS
HE J0IYCKAETCs.

4. BblnogHEHUE MPAKTUYECKUX 3aHATUN CTYAEHTaMHU, HE IOJYYUMBLUIMMH «IOIYCK» U
MPOIYCTUBIINX MPAKTUYECKUE 3aHATUS IPOU3BOAUTHCS A0 BBIITOJIHEHHS CIECAYIOIIEH MPAKTH-
YECKOI'0 3aHATHUS, BO BPEMS Ha3HAUYECHHOE IIPETI01aBaATEIIEM.

IHopsiaok 3aMTHI NPAKTHYECKHUX 3aAHATHH

1. OOyuaromuiicsi, BBIIOTHUBIIUI MPaKTHUECKOE 3aHATHE, O()OPMUBIINI 1O HEll OTUeT,
JIOIYCKAETCs K 3allUTE MPAKTUYECKOr0 3aHATHS.

2. 3amura NpaKkTU4YECKUX 3aHATHHM MPOBOJUTCS IO MEpPE UX BBIIOJIHEHUS B Yachl 3aHs-
TUW, OTBEAEHHBIE HA BBIIIOJIHEHUE IPAKTUYECKUX 3aHATHI.

3. Onpoc o0ydarommxcsi MpernoiaBaTesieM MPOBOJUTCA B paMKaX TEMbI MPAKTHYECKOTO
3aHATUS.

Metoauyeckue MaTepuaJbl 10 IPHEMY 3AIIUT OTYETOB M0 J1a00PaTOPHBIM 3aHATHAM

JlaboparopHoe 3aHATHE - 3TO OpraHu3aluoHHas ¢popMa 0O0y4deHHs], periiaMeHTUPOBaHHAs
1o BpeMeHH (mapa) u coctaBy (yueOHasi rpyIimna, HOArPYIIa), e KOTOPOH - chOpMHPOBATH
npodeccuoHaNbHbIE YMEHUSI U HaBBIKU B JIAOOPATOPHBIX YCIOBHSIX C MOMOIIBIO COBPEMEHHBIX
TEXHUYECKUX CPEICTB.

Llenb mpoBeneHUs Ta0OPATOPHBIX 3aHITUNA — KOHKPETH3allUsl TEOPETUYECKUX 3HAHUM, MO-
JIy4YEHHBIX B MPOLECCE JIEKIUH, MOBBIIICHUE IIPOYHOCTH YCBOCHHUS M 3aKPEIUICHHS U3Y4aeMbIX
3HAaHUW U YMEHUM.

OYHKIMAMU JIa0OPATOPHBIX 3aHATUHN SBISIOTCA: 3aKPEIJICHUE TEOPETUUYECKUX 3HAHUI Ha
MPAKTHKE; YCBOCHHE YMEHUU HCCIEAOBATEIbCKOM PabOTHI; YCBOCHHE YMEHUU MPAKTUYECKOM
IICUXOJIOTMYECKON padOThl; MIPUMEHEHHUE NICUXOJOTMYECKUX TEOPETUYECKUX 3HAHWM s pele-
HUS IPAKTUYECKUX 33/1a4; CAMOIIO3HAHUE O0YJarOIINXCs U CaMOPa3BUTHE.

TunuuHble 3a1aHus: UHAUBUAYAIbHbIE 331aHUSL, TPYIIIOBbIE 3a/1aHNUS.

[Topsimox mpoBeaeHus 1a00PaTOPHBIX 3aHATUH:

— BHEAYAUTOPHAsA CAMOCTOSITENIbHAS IOATOTOBKA K 3aHATHIO;

— IIPOBEPKA TEOPETUYECKOMN TIOATOTOBIEHHOCTH CTYAEHTOB;

— MHCTPYKTHUPOBAHUE CTYACHTOB;

— BBINIOJIHEHHE MPAKTUUECKUX 3aJIlaHHH, 00CYXIEHHE UTOTOB;

— oopmileHrE O0TYETa; OI[EHKA BHIMOIHEHHBIX 3a/JaHUI U CTENIEHU OBJIAJICHNUS YMEHUSIMH.

JlaGopaTopHble pabOThl HOCAT PENpPOAYKTHBHBIH XapakTep (CTYACHTHI MOJIb3YIOTCA IO-
JTPOOHBIMU WHCTPYKIUSMHU). MeTo/IuKa TPOBEICHUs JTa0OPaTOPHOTO 3aHSATHS BKIIIOYAET B ceOs
TPHU 3Tara: MOATOTOBKY K J1a0OpaTOpHOMY 3aHSATHUIO, €T0 MPOBEIEHUE U MCUXO0JIOTMYECKH aHa-
an3. Ha moaroroBuTenbHOM 3Tarne npernoiaBareiab TOTOBUT Ha KaxX/10M padoueM MecTe METOIH-
YecKHe PEKOMEHJIAIK 110 BCEM JIAOOPAaTOPHBIM 3aHATHUSM C MOAPOOHBIM OMHCAHHUEM BCEX Tpe-
OoBaHui U AelcTBU cTyeHTOB. CTy/ieHTaM BbIJAETCS 3aJJaHhe 10 U3YYEHUIO TEOPUHU 10 TEME,
KOoTOpass OyaeT oTpalaThIBaThCsl Ha JIAOOPAaTOPHOM 3aHATHH. B KoHuE 3aHATHI Bca pabora
oopmIIsieTcs B yCTaHOBJIIEHHOM MOpsAAKe U 0(OpMIISIETCSl OTYET MO JabOpaTOpHOMY 3aHSTHIO.
BrimonHenHas ctyaeHToM jJabopaTopHas paboTa oneHHBaeTcs npernojasareneM. Ha 3aximoun-
TEJIbHOM 3Talle MpenojiaBarelib aHAIU3UPYET MpOBeAeHHE JTa00paTOPHOTO 3aHIATHS C MO3ULIUU
ero 3((eKTUBHOCTH, JICJIAET BHIBOJIBL.



8. YueOHo-MeTOAMYecKOe 1 MH(OPMAIITUOHHOE 00ecredyeHue U CIUTIITUHbI

8.1 OcHoBHas JquTEpaTypa

1. Ps6os, B.JI. Xumus et u raza [DneKTpoHHBIN pecypc]: yueOHoe mocodue / B.JI.
Ps6oB. - M.: ®OPYM: UH®PA-M, 2019. - 336¢. - OBC «Znanium.com» - Pexxum mocryma:
http://znanium.com/catalog/product/940691

8.2 /lonosiHuTEILHAS JIMTEPATYPA

1. Pa6os, B.[l. Xumus HedTH u raza [DneKTpoHHEIN pecypc]|: yuedHoe mocobue / B./I.
Ps6oB. - M.: ®OPYM: MHDPA-M, 2017. - 336¢. - DbC «Znanium.com» - Pexxum gocrymna:
http://znanium.com/bookread2.php?book=546691

2. Tlonomapesa, I. A. YrmeBomoponasl HehTH W Ta3a. DUBHKO-XMMUYECKHE CBOMCTBA
[OnexrponHblii pecypc]: yuedbnoe mocobue / I. A. Ilonomapesa. - OpenOypr: OpeHOyprckuii
rocynapctBeHHbIi yauBepcutet, DbC ACB, 2016. - 99 c. - ObC «IPRbooks» - Pexxum qoctyma:
http://www.iprbookshop.ru/61419.html

8.3. Un(opmManmoHHo-TeJIEKOMMYHUKAIIMOHHBIE pecypchl ceTn «AHTEpHET»
1. http://window.edu.ru/providers/76 Poccuiickuii oOpa3oBaTebHbIH (eepaabHbIid MOPTal
2. https://xumuk.ru/ Xumus. Caiit 0 Xumuu
3. http://lib.mkgtu.ru/ Hayunas 6uGnmroTeka MalKOICKOTO rocyIapCTBEHHOIO TEXHOJIOTHYE-
ckoro yHusepcurera (Hb MI'TVY)
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9.MeToauvecKkue YKa3aHUs il 00y4al0IUXCH 110 OCBOCHUIO JUCUMILIMHBI (MOXYJIs1)

y‘le6HO-MeTOI[I/I‘I€CKI/Ie MaT€puraJibl 110 JICKOHUAM AUCHHUILINHBI

«Xumus HeTH U raza»

Pasnen / Tema Metonanl CrocoOs1 CpencrtBa dopmMupyemMble KOMIIETEHIIUH
C YKa3aHHUEM OCHOBHBIX YUEOHBIX AJIEMEHTOB 00y4deHus (popmpr) o0yueHHs
(IMIaKTUYECKUX CTMHMII) o0y4deHus
1 2 3 4 )

BBoanas nexknusi. Jlexuusi- Oe- | n3ydeHue yCTHas IIK-1 — cnocoOHOCTh OCYIIECTBIATH U
XuMuyeckuit coctaB HedTe, HehTePOyKTOB, TPUPOIHBIX, cena. HOBOTO pedb, 11a00- | KOPPEKTUPOBATh TEXHOJIOTMUYECKUE MPO-
MOITYTHBIX TA30B M ra3oB Hedrenepepadborku. Kparkas xa- JlaGoparop- | yueGHOTO paTtopHast 1eccbl He(hTera3oBoro MpOM3BOJCTBA B
paKTepHUCTHKAa KOMIIOHEHTOB He()TH U rasa. Has paboTta, | MaTepuaibl pabota COOTBETCTBUU C BBIOpaHHOI cdepoit nes-
Knaccudukannm sedtu 1 mpupoHBIX Ta3oB. ee 3allnTa. TEIbHOCTHU
OcHOBHBIE (PU3MKO-XMMUYECKHE METOJbl HcciaenoBaHus Xu- | [IpobiemHast | u3ydeHnue yCTHas IIK-1 — cnmocoOGHOCTh OCYIIECTBIATH H
MHUYECKOIro cocTaBa He()TH, HEPTENPOLYKTOB U ra30B. JEKLIHUS. HOBOTO peub, J1a00- | KOPPEKTUPOBATh TEXHOJIOTMUYECKHUE Mpo-

Tematnue- | yuyeOHOro paTopHas 1eccbl He(Tera3oBoro MpoOM3BOJCTBA B

ckas jabopa- | marepuana pabota COOTBETCTBUU C BBIOpaHHOU cepoit nes-
TOpHast pado- TEIBHOCTH
Ta U ee 3a-
HINTA.

['pynnoBoii yriieBogopoIHbIi cocTaB HEPTH: Jlexums- U3y4EHUE yCTHast [TK-1 — ciocoOHOCTH OCYIIECTBIATH U
- aJKaHbl (METAHOBBIE YIJIEBOJOPOIBI); Oecena. HOBOTO peub, 11a00- | KOPPEKTHPOBATH TEXHOJIOTUYECKUE TPO-
- IUKJI0ATTKaHbI (Ha)TEeHBI), Tematnye- | yueOHOTO paropHas 1ecchl HeTEra3oBOTO MPOU3BOICTBA B
- apOMaTUYECKHUE YIIIEBOAOPOBI (apEHBI); ckas abopa- | MaTepuaia pabota COOTBETCTBUH C BBIOpaHHOM cdepoil nes-
- oneuHBI (aTKeHBI) U TUOJIEPUHBI (IUCHBI). TOpHast pabo- TEJIbHOCTH

Ta U €€ 3a-

INTA.

I'pynmnoBoit XuMuueckuit cocraB HePTH: Jlekuus- O6e- | U3ydeHue yCTHas [TK-1 — cnocoOHOCTh OCYIIECTBIATh U
- YTJIE€BOIOPObL; cena, HOBOTO peub, J1ab0- | KOPPEKTUPOBATH TEXHOJIOTUYECKUE TIPO-
- TeTepOATOMHbIE COSAMHEHUS HePTH (KUCIOPOIHbIE, CepHU- | Temarude- | yueOHOro paTopHast 11ecchl He(hTera3oBOro MpoOM3BOICTBA B
CThI€, a30TUCTHIE; CKas J1abopa- | Marepuaia pabora COOTBETCTBUU C BEIOpAHHOU chepoit nes-

- CMOJIUCTO- ac(aTbTCHOBBIC BEI[ECTRA,
- MUHEpaJIbHbIE€ KOMITOHEHTHI HEPTH.

TopHast pado-
Ta U ee 3a-

TCIBHOCTHU




[IUTA.

OU3NKO-XMMUYECKHE METONbl UACHTU(UKAMK W Koiude- | [IpoGiemHast | u3ydenue yCTHas [1K-1 — cnocoOHOCTh OCYIIECTBISATh U
CTBEHHOT'O OIpEAENCHUSI YIIeBOJOPOIOB U JIPYTUX KOMIIO- JEKILIHUS. HOBOTO peub, J1a00- | KOPPEKTUPOBATH TEXHOJIOTUYECKUE TIPO-
HEHTOB He(pTHU U rasa. Temaruue- | yueGHOrO paTtopHas 1ecchl He(hTEra30BOro MpPOM3BOICTBA B
cKas Jlabopa- | Marepuaia pabora COOTBETCTBHUU C BEIOpaHHOH chepoii nes-
TOpHast pabo- TEITBHOCTH
Ta U ee 3a-
AT
Onpenenenne XMMHYECKOTr0 cocTaBa HETAHBIX (HpaKuil 1 Jlekuus- U3y4eHUe yctHas peub | [1IK-1 — cmocoOHOCTh OCYIIECTBIATE U
HEPTSIHBIX IPOTYKTOB. Oecena. HOBOT'O KOPPEKTUPOBAaTh TEXHOJIOIMUECKUE ITPO-
yueOHOTO 1ecchl HeTera3oBoro MPoOM3BOJICTBA B
Marepuaia COOTBETCTBUU C BEIOpaHHOM chepoil nes-
TEJIbHOCTHU
Hedtp 1 HEDTENMPOIYKTHI KaK TUCTIEPCHBIE CUCTEMBI. Jlexuusi- Oe- | u3yueHue yctHas peub | [IK-1 — cmocoGHOCTh OCYIIECTBIISITH U
cena. HOBOT'O KOPPEKTHPOBATh TEXHOJIOIMYECKHUE ITPO-
yueOHOro 1ecchl He()Tera3oBoro NpoM3BO/ICTBA B
MaTepuaia COOTBETCTBUH C BEIOpaHHOM cepoil nes-
TEIbHOCTH
Tepmuueckue u KaTaIUTHUYECKUE MTPEBPAIEHUS YIIIeBoaAopo- | Jlekuus- Ge- | u3ydeHue yctHas peub | [TK-1 — cmocoGHOCTh OCyIIEeCTBIATE U
J0B He(pTH U raza. cena. HOBOTO KOPPEKTUPOBAaTh TEXHOJIOTMUECKHE MTPO-
I'nnote3bl NPOUCX0XKICHUS HEPTH. yueOHOro 1ecchl He(hTerazoBoro NpoOM3BOICTBA B
[IpeBparenue HedTH B mpHUpoIE. Marepuana COOTBETCTBUU C BbIOpaHHOM cepoii nes-

TCIIBbHOCTH

«Xumus HedTH U ra3a»

yI—Ie6HO-MeTO}II/I‘IeCKI/Ie MaTepuaibl 110 NPAKTUYCCKUM 3aHATUAM OUCIUIIIINHBL

Paznen / Tema HaumeHoBaHMEe MPaKTUYECKOTO MeTtos Crioco0sI (hopMbI) Cpenctaa
C YKa3aHHEM OCHOBHBIX YUCOHBIX DJIECMEHTOB 3aHATUH 00yJeHus o0yJeHus o0y4eHus
(IMIAKTUYECKUX €UHUIIL)
1 2 3 4 5)




XuMHuecKkuit coctaB HeTel, HePTENPOIYKTOB, IPU- Pounp yrinesonoponsoro ceipest B | MccnenoBanue ¢opmupoBanue  u | [Tucbmennas
POIHBIX, OMYTHBIX TA30B U T'a30B HedTenepepaboTku. | skoHOMUKe Poccun. O6wvem no- BOIIPOCA, COCTAB- | COBEPILIEHCTBOBAaHUE | pabora
Kpartkas xapakTepucTika KOMIOHEHTOB HE(TH U ra3a. | Obluu HeTH U rasa. JICHWE KOHCIIEKTa | 3HAHUU
Knaccudukannu vHedtu 1 mpupoHBIX Ta30B. XapakTepucTuKa KOMIIOHEHTOB

HeTH.

@pakMoHHBINA cOCTaB HEPTEH.

Knaccudukanuu Hedtr 1 npu-

POJIHBIX I'a30B.
OcHOBHBIE (U3UKO-XMMHUYECKHE METOAbI HccieqoBa- | DUNKO-XUMUYECKHUE METO/IbI Hccnenosanue ¢opmupoBanue  u | [TucbmenHas
HUSI XUMHUYECKOTO COCTaBa He(pTH, HEPTEPOIYKTOB U | pa3/eIeHUs] KOMIIOHEHTOB HE(TH | BOIPOCA, COCTaB- | COBEPIIEHCTBOBAaHUE | paboTa
ra3os. U rasa: JICHWE KOHCIIEKTa | 3HAHUU

- pa3felileHue yriieBOJOPOIHBIX

CMECE METOIaMHU IIEPETOHKH,

DKCTPAKIUH, KPUCTAILIN3ALINH,

TepMudeckoit nupdysum;

- XpoMaTorpauueckue MeTo bl

pa3iesIeHus U aHaJIn3a yrieBoJI0-

POAHBIX CMECEM.
['pynmnoBoit yrieBo1opoIHbIN cOCTaB HE(PTH: dusnueckue U XuMu4deckue cBoii- | Mccnenosanue (dopmupoBaHue u | [IncemenHas
- aJKaHbl (METAaHOBBIE YTJIEBOJOPO/IbI); CTBa BOIPOCA, COCTaB- | COBEPIIEHCTBOBaHUE | paboTa
- HUKJIOAJIKaHbI (HaTEHBI); QJIKaHOB, ILMKJIOAJIKAHOB, apoMa- | JEHHE KOHCIIEKTa | 3HAHUU
- apOMaTUYeCKHe YIiIeBOAOPObI (apEHBI); TUYECKUX YIJIEBOAOPOIOB, OJI€-
- oJie(UHBI (ATKEHBI) U AUOJIC(UHBI (TUSHBDI). (UHOB U TMOTIEPUHOB.

Conepkanne B HEPTSIX.

KonnuecTBeHHOE onpeeeHue,

BbIJIEJICHUE U UICHTU(PUKAIUS.

HomeHknarypa u uzomepusi.
['pynnoBoit xuMuyeckuit coctaB HeQTH: Kucnopoaneie coennHeHns HccnenoBanue (dhopMupoBaHue u | Tector

- YIJIEBOIOPO/IBI;
- TeTepOoaTOMHBIC COeAMHEHUs HEePTH (KHUCIOPOIHBIC,
CEPHHUCTHIC, A30TUCTHIE;

- CMOJIMCTO- ac(aIbTCHOBBIC BEIIIECTBA,;

- MUHCPAJIbHBIC KOMITOHCHTLI Heq)TI/I.

HEPTH.

HadrenoBbie KHCITOTHI.

MeToa oCTeneHHoro pacuernie-
HUSL.

CepHUCTBIE COCTUHEHHS.

BOIIpoCa, COCTaB-
JICHUE KOHCIICKTAa

COBEPILIEHCTBOBAaHUE
3HaHUU




Cepa, cepoBOAOpOI, THOMBI (MEp-
KaITaHbl), CyabGUIb! (THOADU-
PBI), AUCYIb(HUIBI, THAITMKIIAHBI,
THO(EHBI.

A30THUCTBIE COETUHEHUS HEPTH.
A30THCTBIE OCHOBaHUSI.
HetitpanbHbie (c1a000CHOBHBIC)
A30THUCTHIE COCAMHCHHUSI.
Cmonucro-acanbTeHOBBIE BEIllE-
CTBa.

MunepanbHbie KOMIIOHEHTBI
He(TH.

OU3NKO-XUMUYECKHUE METOAbl MACHTU(UKAIMHU U KO-
JMYECTBEHHOTO OMNpEJENeHUs YIIeBOJIOPOAOB U JApY-
TUX KOMIIOHEHTOB HEPTH U ra3a

DU3UKO-XUMUYECKHUE METO/IbI
UACHTU(PUKAIIUN U KOJIMYECTBEH-
HOT'O OIIPEJIEIIEHNs] YTIIEBOIOPO-
JIOB U IPYT'MX KOMIIOHEHTOB
He(TH U rasza:

- (pu3MKO-XUMHUYECKHE KOHCTAHThI
YIJI€BOAOPOAOB HEPTU U UX POJIb
B UJCHTU(PUKAIIUN KOMIIOHEHTOB
Y aHaJIN3€ YIJI€BOJOPOAHBIX CME-
ceit;

- CIIEKTpaJbHbIE METOJIbI MIECHTHU-
¢buKanuu yrieBoJOpoJOB U JIpy-
I'MX KOMIIOHEHTOB HEe()TH U Ta3a.

HccnenoBanue
BOIIPOCA, COCTaB-
JICHHE KOHCIIEKTa

(hopmupoBaHue u
COBEpIIICHCTBOBAHUE
3HAHUU

Tectnl

Omnpenenenne XMMHYECKOTro cocTaBa HeTAHBIX (pak-
Ui 1 HEPTAHBIX MPOTYKTOB.

Omnpexnenenne TrpynmoBOro cocTa-
Ba M JICTAJIM3UPOBAHHOTO COCTABa
OEH3MHOBBIX (PPaKIIM.

Metos aHHUJIMHOBBIX TOYEK.
MeTton )XKUIKOCTHO-
afcopOLMOHHON XpoMOTOTpaduu.
Cxema omnpeneneHust rpynioBoro
COCTaBa KPEKUHT-OCH3MHOB U

Uccnenosanme
BOIIPOCA, COCTaB-
JICHHE KOHCIIEKTa

dhopmupoBanme "
COBEpIIICHCTBOBAHUE
3HAHUI

Tectrl




KUIAKHX ITPOAYKTOB ITHUPOJIN3A.

HedTb 1 HEDTENIPOAYKTHI KaK TUCTIEPCHBIE CUCTEMBI.

MexMOoIIeKyIIIpHbIE B3aUMOIEH-
CTBHsI KOMIIOHEHTOB HeTu. Ac-
colMaThl HEPTU U CTPYKTYpPOOO-
pa3oBaHuUE B HEH.
Knaccugukanus nedtsHpix nuc-
IIEPCHBIX CUCTEM HAa OCHOBE KJIac-
CUYECKHX ITPU3HAKOB IUCIIEPCHO-
IO COCTOSIHUS: 110 CTEIIEHH JUC-
IIEPCHOCTH, arperaTHOMY COCTOSI-
HUIO TUCIIEPCHOM (a3bl U JuC-
IIEPCUOHHOU Cpebl U XapaKTEPY
MOJIEKYJIAPHBIX B3aUMOJEHCTBUN
Ha rpaHuiie pasnaena ¢as. dazo-
BBIE I1EPEXOABI B IPUPOIHBIX
He(TAHBIX AUCIIEPCHBIX CHUCTE-
Max. Peosiornueckue cBOMCTBa
He(TH.

HUccnenosanue
BOIIPOCA, COCTaB-
JIEHWE KOHCIIEKTA

¢dbopmupoBaHue

n

COBCPUICHCTBOBAHUEC

3HAHUH

Tectrl

Tepmuueckue M KaTaJTUTHUUYECKHE TNPEBpAIIECHUS yTIe-
BOJIOPOJIOB HE(PTH U Taza.

l'unotess! npoucxoxnenus Heptu. [IpeBpamenue
He(TH B IPUPO/IE.

XVMH3M U MEXaHU3M KaTaJluTH-
YECKMX IMTPEBPAICHUI YIIIEBOI0-
POJIOB U IPYIMX KOMIIOHEHTOB
He(TH U rasa.

Karanutnuecknii kpekunr. Kara-
TUTHYeCKUid pudopMuHr. ['napo-
OUYUCTKA. | MIPOKPEKUHT.

HccnenoBanue
BOIIPOCA, COCTaB-
JIEHUE KOHCIIEKTA

(dopmupoBaHue

u

COBEPIIIEHCTBOBAHUE

3HAHUH

Tectnl




10. IlepeyeHb MH(OPMAUMOHHBIX TEXHOJIOTHIi, MCNOJIb3YyeMbIX NMPH OCYIIECTBJICHUH
00pa30BaTeJILHOIO NMpoIecca mo IMCHUIInHe (MOayJ10, npakTtuke, 'MA), BKioUyasi nepeyeHb
NPOrpaMMHOI0  o0ecneyeHUsi W  HMH(OPMALMOHHBLIX  CIPABOYHBLIX cHcTeM (MpH
He00X0IMMOCTH)

WNudopMannoHHbIE TEXHOJOTHH, HCIOJIb3YeMbIE NMPH OCYIIECTBIEHUH 00pa30BaTEIbHOTO
IpoIecca Mo AUCIUIUINHE TO3BOJISIOT!

- OpraHu30BaTh MpoIecC OOpa3oBaHMs IyTEM BH3yalIM3alUMd H3ydaeMoil uH(popmanuu
MOCPEACTBOM HCIIOJIb30BAHHS MPE3EHTAINH, YIeOHBIX (UIBMOB,

- KOHTPOJIMPOBATH PE3YJIbTaThl 00YUEHUSI HA OCHOBE KOMIIBIOTEPHOT'O TECTUPOBAHUS;

- aBTOMATH3UPOBATH pacyeThl AHAJUTUYECKUX IIOKa3zaTelel, IpeayCMOTPCHHBIC
IpOrpaMMoil Hay4HO-UCCIIEI0BATENbCKOM paboThI;

- aBTOMATH3MPOBAaTh IOWCK HWH(OPMAIMU TOCPEJCTBOM HCIIOIB30BAHUS CIIPABOYHBIX
CHCTEM.

10.1. Tlepeuerp HEOOXOAMMOTO MTPOrPAMMHOTO 0OECTICUECHUS
Jns ocyiiecTBiaeHus] y4eOHOrO MpoIlecca HCIONb3yeTcs CBOOOIHO paclpocTpaHsIeMoe
(becrutatHOE HE TpeOyrOIIee TUIICH3NPOBAHNS) TIPOTPAMMHOE 00ECIICUCHHE:
1. Omnepanmonnas cuctema « Windowsy;
2. OdwucHsiii maker «WPS officen;
3. Tlporpamma i BocmpousBedcHus ayauo u Buzaeo (daitoB «VLC media
player»;
4. TIporpamma st paboTel ¢ tokymentamu ¢popmata .pdf «Adobe readery;
5. TecroBas cucrema coOCTBEHHOH pa3paboTku, mpaBoodaamarens PI'BOY BO
«MI'TVY», ceuaerensctBo Ne2013617338.

10.2. IlepeueHb HEOOXOAUMBIX HH(POPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:

Kaxnplii oOyuaromuiics B TeueHHE BCEro meproaa oOydeHus 00ecneueH WHAWBUAYaJIbHBIM He-
OTpaHUYEHHBIM JIOCTYIIOM K JIEKTPOHHO-OMOIMOTEUHBIM CHCTEMaM:

1. IPRBooks. bazoBas kojiekius: 3JeKTpOHHO-ONOIoTeuHas cuctema: cait / OO1ecTBo ¢ orpa-
HUYeHHON oTBeTcTBeHHOCThIO Kommanus "A#n Ilm Ap Meama". — Caparos, 2010. —
URL: http://www.iprbookshop.ru/586.html - Pexxum goctyma: mist 3aperiucTpup. mojib30BaTenei.

2. Znanium.com. ba3oBast KOJUIEKIHS: IEKTPOHHO-0nOInoTeuHas cucrema: caiit / OO0 "Hay4Ho-
usnatenbekuii neHtp Muppa-M". — Mocksa, 2011 - URL: http://znanium.com/catalog . - Pexum
JOCTYTIA: Ul 3apETHCTPUP. TTOJIb30BATEINEH.

st obOyuaromuxcs obecrniedueH AocTyn (yIaaeHHBIN JTOCTYI) K CIAEAYIOIIMM COBPEMEHHBIM IPO-
(beccroHambHBIM 0a3aM JIaHHBIX, UHPOPMALIMOHHBIM CIIPABOYHBIM U TTOMCKOBBIM CUCTEMAM:

1. eLIBRARY.RU: HayuHas onexkTpoHHas Oubnuoteka: cait. — Mocksa, 2000. - URL:
https://elibrary.ru/defaultx.asp. - Pexxum moctyna: asst 3aperucTpup. nojab30BaTeseH.

2. CYBERLENINKA: wnHay4Has »dnekTpoHHas OwuOimmoreka: caiit. — Mocksa, 2014. URL:
https://cyberleninka.ru// - Pexxum moctyna: uist 3aperucTpyp. MojIb30BaTeIeH.

3. HanmonaneHas snektponHas Oubnuoreka (HOB): ¢enepanbHas rocynapcTBeHHas WHQOpMAIIH-
OHHas cucrema: cailt / MunucrepctBo KynbTypsl Poccuiickoit denepanuu, Poccuiickas rocyaap-
cTBeHHas OubOnuoreka. — MockBa, 2004. - URL: https://H36.pd/. - Pexum moctyna: juis 3aperu-
CTPHp. ITOJIB30BATENEH.

4. EauHoe OKHO jiocTyna K HHGOPMAlMOHHBIM pecypcaM: cailT / MUHHCTEPCTBO HayKH U BBICIIETO
obpazoBanus Poccuiickoit ®enepanmu. — Mocksa, 2005. - URL: http://window.edu.ru/



http://www.iprbookshop.ru/586.html
http://www.iprbookshop.ru/586.html
http://znanium.com/catalog/
http://znanium.com/catalog
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https://elibrary.ru/defaultx.asp
https://cyberleninka.ru/
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11. Onucanue MaTepHAJbLHO-TEXHMYECKON 0a3bl He00X0AMMOH /JJsl OCYHIeCTBJICHHUS
00pa30BaTeJILHOIO NMpolecca Mo AMCHUIJInHe (MOLYJII0)

HaumenoBanus OcHalieHHOCTh [lepeueHb  JTULIEH3UOHHOIO

CIECHMANBHBIX  TOMENICHUM | CHEIUAIbHbIX IMOMEIICHU | IpOrpaMMHOTO

Hu MMOMEIICHUH IS | | MMOMEIICHUH I | oOecreueHus. PexBu3uThI

CaMOCTOSTEIIbHON paboOThI CaMOCTOSTEIIbHON PabOThI MOJTBEPIKIAIOIIETO
JIOKYMEHTA

CrennanbHbIE TOMEIECHUS

Jlaboparopuss aHanuTUYECKOWYdueOHas ycTaHOBKa 1o Jyabo- 1. OmepamuonHas cucrema

xumuu (1-302): ydeOHas ycra-paropHoMy TpakTUKymy 10| « Windowsy, JIOTOBOP

HOBKa 1o  JaboparopHomyucuuiuinHe «Anamutrueckas; 0376100002715000045-

[PAKTUKYMy TI0 JUCIUTIIAHEXUMHS 0018439-01 ot 19.06.2015;

«AHATTUTHYECKAST XUMUSH) CBOOOIHO

385000, Pecniybnuka Anpires, pacrpocTpaHsieMoe

r. Maiikomn, yi. [lepBomaiickasi, (becratHoe He Tpedyroliee

nom Ne 191, 3nanune yueOHoro JIUIICH3UPOBAHMS )

KopITyca porpaMMHOE 0OecIieYeHHE:

1. [Iporpamma JUIst
BOCIIPOU3BENICHUSL ayJIuO0 W
BUJIEO (haiinon

Jlaboparopust obmieit u Heop-Jlaboparopubrii komruieke sl «VLCmediaplayery,

rannyeckoi  xumud  (1-303):pIEeKTPOXUMHUYCCKUX — H3Mepe- 2. [Iporpamma JUTS

1a00PAaTOPHBIN KOMIUICKC JUISIHUHA W THIPOTEXHHYECKUX HC- BOCIIPOM3BEACHHUS ayauo U

PIEKTPOXUMHUUYECKUX  H3Mepe-cnenoBanuil «Kamenbkay BUJIEO ¢aiinos «K-

HUH U THIPOTEXHUYECKUX HC- litecodecy;

cienoBannii «Karmenbkay 3. OducHbrii HaKeT

385000, Pecnybnuka Anpires, «WPSoffice»;

r. Maiikomn, yi. IlepBomaiickas,
mom Ne 191, 3nanue yueOHOTO
KopITyca

4. ITporpamma asst paboThI €
apxuBaMu «7zip»;

5. Ilporpamma asst paboThI €
nokymeHtamu ¢opmara .pdf
«Adobereader».

IToMemieHus A CaMOCTOATEIbHOM pa6OTLI

[Tomemenus st | MeGens Ha 150 mocagounbix | 1. OmnepanuoHHas cucTema
CaMOCTOSITENIbHOH ~ paboOThl | MecT, KommnbioTepHoe | «Windowsy, JIOTOBOP
(1-Ywuranpueiii 3an ®I'BOY | ochamenue ¢ Beixogom B | 0376100002715000045-
BO «WMI'TY» 385000, | UnTepuer Ha 30 | 0018439-01 ot 19.06.2015;
PeciyOnuka  Agnpires, T. | TOCaIOYHBIX MecCT, | ¢cBOOOIHO
Maiikomn, yn. IlepBomaiickasi, | crenquaIu3upoBaHHas pacIpocTpaHsieMoe
aom  Ne 191, 3panue | mebenb  (CTynbs, cToJbl, | (OecruiaTHOe HE TpeOyromiee
y4eOHOro KopIryca mKadgsl, mKagpl | JULIEH3UPOBAHUS)
BBICTaBOYHBIE), IporpaMMHOe oOecrieyeHue:
MYJIbTUMEIUNHOE 1. IIporpamma JU1st
o0opy/oBaHUE, OpPrTEXHHUKA | BOCIPOM3BEACHUS ayauo U
(mpuHTEpHI, CKaHEPBI, | BUIEO ¢aitoB
KCEPOKC) «VLCmediaplayery;
2. IIporpamma JUTSt

BOCIIPOMU3BCACHUA ayanuo H




BUJIEO (aiinon «K-
litecodecy;

3. OducHbrii MakeT
«WPSofficer;

4. Tlporpamma njist pabOTHI C
apXuBaMu «7zip»;

5. IIporpamma njist paboOTHI C
nokymentamu ¢opmara .pdf
«Adobereadery.




JonosHeHNs ¥ U3MEeHeHUs1 B padoyeii mporpamme
3a / Y4eOHbIii roj

B pabouyto nmporpamMmy

(HaMMEeHOBaHUE JUCITUTITHBI)

JUTSI HAIIPaBJICHHS (CIICIIMAIBHOCTH )

(HOMep HarpaBieHus (CIEUaTbHOCTH)

BHOCATCA CICAYIOIINEC JOIIOJIHCHUSA U U3MCHCHUA:

Z[OHOJ'IHCHI/IH 1 U3BMCHCHHUA BHCC

(momxnocth, ©.N1.0., moanuce)

Pabouas mporpamMma nepecMoTpeHa u oo0peHa Ha 3acelanuu Kadeapbl

(HanMmeHoBaHue Kadeapbl)

« » 20 T.

3aBeayronuii kadenpoit

(moamnuce) (®.1.0.)





