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1. Hesm u 3aga4M AWMCHMILUIMHBI. O3HAKOMJIEHHE CTYAEHTOB — TI€0JIOTOB C COCTaBOM H
CBOWCTBaMHM MPHUPOIHOTO ra3a u HepTel, MeTolaMHi U3y4YEeHHUsI UX COCTaBa U CBOMCTB, B3aUMOCBS3H
UX CBOMCTB OT COCTaBa U CTPYKTYPhI COCTABJISIOIINX UX COCTUHEHUH.

2. Mecro aucuuminasl B cTpykrype OIIOII: B yueOHOM miane cnernuanucta 21.05.02
ITpuknaaHas reosorust JUCUUIUIMHA «XUMUsI He(TH U ra3a» OTHOCUTCA K 0a30BOil yacTu.

CoBpeMeHHBII YpOBEHb pPa3BUTHSI HOBBIX METOJOB IOMCKAa M pa3BeiKH He)TH M Trasa,
HEOO0XOAMMOCTh PELICHHUS BOIIPOCOB MPOUCXOKICHHS, TPEOYIOT OT CIIEUAIMCTA — re0JIora 3HaHUH
O COCTaBE€ MX OPraHMYECKOI'0 BEIIECTBAa U BO3MOKHBIX €r0 M3MEHEHMAX IpU 0Opa30BaHUU B TeX
WIA UHBIX TEOJIOTMYECKUX YCIOBMAX. sl OCBOEHMS AMCHUUIUIMHBI «XHUMHUS HEPTH U Tas3a»
o0ydJaromuecs: UCIOJb3YIOT 3HAHHS, YMEHHUsS, MPAKTUYECKUE HABBIKH, CIOCOOBI JEATENBHOCTH H
YCTaHOBKH, C(HOPMHUPOBAHHBIE B XOJI€ HM3YUCHHS MPEIMETOB «XUMHs», «DHU3NUECKas XUMUS»,
«Opranunueckas XxumMusy, «dusnkay, «MaremaTnka» Ha IpebIAYIIEM YPOBHE 00pa30BaHMUsL.

OcBoeHue IUCHMIUIMHBI «XMMHS HE(PTH U Taza» SBISETCA HEOOXOAMMOW OCHOBOW IS
MOCTIeTYIOIIETO U3yueHHs] AUCUUTUINH «OCHOBBI YUEHHS O TOJIE3HBIX HCKONaeMbIxy», «['eomorus u
reoxuMusi HeTH U razay, «IKojorus HedrerazoBoro xomiiekca», «Hedte- razompomsicioBas
reostorusi»,  «llpuknagHas ~ opraHmyeckas  IeOXUMHUsA»,  «ODKOJOTMYECKass  IeoJIOTHs»,
«["eoxuMuyeckre MeTojbl MOUCKOB HETH U razan, «JlaboparopHble METObI U3YUEHHs TOPIOUYMX
UCKOTaeMbIX» «MeToapl  (PU3MKO-XMMHUYECKOTO MOJICIMPOBAaHUS B Teosnorun», «OCHOBBI
pa3pabOTKU MECTOPOXKICHHH He()TH W Ta3a»KypcoB MO BHIOOPY CTYACHTOB, UIS BBIOJHECHUS
KBAJIM(UKAIIMOHHBIX Pa0OT.

3. TpeGoBaHus K pe3yJIbTaTaM OCBOCHHS THCIUILIHHBI

BrInmyckHUK T0JDKeH 0071a1aTh cieayonmme npogeccuoHaabHbiMu komnereHuusimu (IK):
MPOU3BOACTBEHHO-TEXHOJOTHYECKAS 1€ TENbHOCTD:
TOTOBHOCTBIO HUCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MPU BBIOJHEHUU MPOU3BOACTBEHHBIX,
TEXHOJOTUYECKUX U WH)KEHEPHBIX MCCIICAOBAHNI B COOTBETCTBUH co cnennanuzarmeit (ITK-1);
HAYYHO-HCCJIeI0BATEIbCKAS AeATeIbHOCTh:
CIIOCOOHOCTBIO yCTaHABJIMBATh B3aUMOCBSI3U MEXIY (pakTamu, SBIECHUSMH, COOBITUSIMU U
(bopMynHpOBaTH Hay4YHBIE 33/1a4u 0 uX 0000mmenuro (I1K-12);
CIIOCOOHOCTBIO H3y4yaTh, KPUTHYECKH OIICHMBATh HAYYHYI0O M HAyYHO-TEXHHYECKYIO
MH(OPMAIIHIO OTEUECTBEHHOTO U 3apy0eKHOTO OTIBITA M0 TEMATHKE HCCIEAOBAHUN T€0JIOTHUECKOTO

Hanpasienus (ITK-13);
B pesynbrate u3ydeHus: TUCIUILTAHBI CTYIEHT JOKEH:

3HaTh: OCHOBbl XMMHUU He(TH W ra3a; XMMHYECKHH cocTaB HedTell W METOIbl HX



aHaM3a; 0COOCHHOCTH WX (PM3NYECKUX U XMMHUYECKHX CBOMCTB; IMPHHIUIIBI U3YYCHUS UX COCTaBa
Y CBOWCTB; OCHOBHBIE CIIOCOOBI M HAIIpaBJICHUs TiepepaboTKu HE(THU U ra3a B IEJIEBBIE MPOIYKTHI.

YMeTh: OOBSICHITH TEHE3WC YIIIEBOJOPOJIOB PA3IMYHBIX KJIACCOB B HE(TAX, Ta30BBIX
KOHJICHCATaX W OIICHWBaTh MX TEPMOJMHAMUYECKYIO YCTOWYHBOCTH; MCIIOJIB30BaTh Ha MPAKTHUKE
TEOPETUYECKHIE 3HAHUSI O COCTABE U CBOMCTBAX W METOJIaX 10 H3yYCHHUIO COCTaBa M CBOMCTB HeTel
U TPHUPOJHOTO Ta3za; IMOATOTABIMBATH OOBEKTHI HCCICAOBAHUS I aHaIW3a; IPOBOJIUTH
AKCIIEPUMEHTAIBHBIC HCCIICIOBAaHUS TI0 3aJaHHOM MeToAuKe; paboTarh Ha ammaparype,
NPUMEHSIEMON B aHAJUTUYCCKHX KCCICOBAHUAK;, MPHUMEHSATh OCHOBHBIC 3aKOHBI XHMHHU TIPU
00CYXICHUH TTOJIy4CHHBIX PE3YJIbTATOB, TIOJArOTOBUTH OTUET O BHIIIOJHEHHOM padoTe.

Baagers:  Meromamu Koppemsuud B cucreMax HepTth - HedTh, HEPTH -paccesHHOE
OpPTraHUYECKOE BEIIECTBO Ha OCHOBE OTHOCHTEIBHOTO COJEPKAHMS YIIIEBOIOPOJIOB — OMOMapKepOB
U 1Ipeo0pa30BaHHbBIX YIIIEBOAOPOIOB; TEOPETUUCCKUMU TPEACTABICHUSIMH B 00JIaCTH XUMUU HePTH
W Ta3a; OCHOBaMH XUMHUYECKUX, (U3HYECKHMX U (UIUKO-XUMHUECKUX METOJOB aHAJIM3a
OPraHMYECKUX W HEOPTaHWYCCKUX COCAMHCHUN, BXOISAIIMX B COCTaB TOPIOYHMX HCKOMAEMBIX;
METOJIOJIOTHEH BBIOOpAa METOJOB aHaJM3a M WX BBIIOJHEHUEM B CBOCH MPaKTHYCCKON
TSI TeITbHOCTH.

4. O6beM TUCHUTIMHBI ¥ BHJbI Y4eOHOI padoThl (0uHasi/3a04Hasi HOPMbI 00yUeHHUs])

Bup yueoHoii padoTnl Bcero Cemectpnl/Kypce
4yacos /
3a4eTHbIX | 3/2
e THHHII
AyauTopHble 3aHATHUS (BCero) 56/14 56/14
B Tom uucne: - - - - -
Jlexumu 18/4 18/4
JlaGopatopusbie pabotsl (JIP) 36/10 36/10
CamocTosiTeibHasi paboTa (Bcero) 52/90 52/90

B ToM umncie: - - - - -

KypcoBoii npoekt (pabota)

Pacuetno-rpaduueckne paboTsl

Pedepar (pu Hanuyun)

pyeue 6uovl camocmosmenvuoi pabomol 52/90 52/90
Bun npome:xyTo4HON aTTecTalnu 3a4eT 3a4eT
KonTakTHas padora (Bcero) 61/23 61/23
OO61mast Tpy10eMKOCTh 9achl 108 108

3a4YE€THBIC CIUHHIIBI 3 3




5. Conep:xkanme Iy CHUITHHBI
5.1. Conep:xanue pa3iejioB M TeM IMCHUILIMHBI . Bee pa3aesibl M TeMbl HyMeEpPYIOTCH.
Copepxanve  AUCUMIUIMHBL (IO BCeM TeMaM) COOTBETCTBYeT l'ocynapcTBEeHHOMY

o0pa3oBaTenpHOMY CTaHAApTy MO HampaBieHUto moAroToBku 130101.65 «IIpuknamHas reoaorus
no cnenuanu3anuu «I'eonorust HepTH U razay.
5.1.1. Beenenue.

enp u 3amaun Kypca. Xumus HEQTH — OJHA U3 OCHOBHBIX CIELUAIBHBIX AUCUUILUIMH IPU
MOJrOTOBKE CHEIMAIMCTOB IO J00bYe U mepepaborke HedTH. [oproume uUCKomaemble
(KaycTOOMONUTBI) — KaK MPOAYKT NPEBpalleHUs] MCXOJHOTO OpPraHMYecKoro MaTepuala
(pacTUTENIBHOTO U MBOTHOI'O IPOMCXOXIEHHUS) IOJA BO3JEHCTBUEM pa3HOOOpa3HbIX (PAKTOPOB
BHEIIHEH cpenbl. BO3HUMKHOBEHME M pa3BUTHE XUMMM HePTH M raza. Xumus HepTH U raza —
JUCLUIUIMHA, BXOJAIIAsl B TEOXUMHIO TOPIOUYHUX MCKOMAEMbIX, U3yYarollas UX COCTaB U CBOMCTBA.
OcHOBHBIE COBpEeMEHHBIE MPOOIeMbl XUMHUH HEePTH U Ta3a. HeTh u MpOIyKTHI €€ eCTeCTBEHHOTO
BBIX0/1a Ha 3eMHYIO IOBEPXHOCTb — ac(anbThl U OUTyMbl. Ponb HeTH 1 ra3za B COBpeMEHHOM MHUpE.

5.1.2. OcHOBBI cUCTEMATHUECKON KIacCU(UKALMU OPraHUYECKUX COCAMHEHUH.

Hacpimennsie  yrieBomoponabl  (alkaHbl, mnapaduHbl), HEHACHIIIEHHBIE  YTIEBOAOPOIBI
(omeduHBI),  HACHINIEHHBIE  LUKIMYECKHE  YTIIEBOJOPOAbI  (HaTEHBI), apOMaTHYECKUE
YIJIEBOAOPOABl psjia OeHsoa. KonneHcupoBaHHBIE apOMaTUYECKUE COCIMHEHUS M UX
npousBogHele. Tumbsl ApeHoB. ['omosornueckue psapl. Homenknmatypa. CocrtaB, cTpoeHue
nzomepust. M3meHeHus (U3MUECKUX CBOWCTB B TOMOJIOTUYECKHX psAax yIJIEBOJOPOJIOB
(TemriepaTypsl IJIaBJICHUS, TEMIIEPATYpbl KUIIEHUS, MOJEKYJISIPHON MaccChl, BS3KOCTH, IJIOTHOCTH,
TEMIIEPATypbl BCIBIIIKH, TEMIIEPaTypbl BOCIUIAMEHEHUS W CAMOBOCIUIAMEHEHUS, ONTHYECKUX
CBOICTB).

I'erepoaromuble coequHEHHs HePTeH: KHUCIOpOA-, a30T-, cepa- COAep)Kallhe COECTUHEHUS.
CnupTtsl, mpocTble U cloHble 3¢upbl. VX cepocopepxkaiiye aHauorud (THOJIBI, MEpKaNTaHBbl,
cynb(upl, THO- U Cynab(po- KapOOHOBBIE KUCIOTHI).. Knaccudpukanus u tunuzauus HedTe mo
COCTaBy M cBOMcTBaM. ['eTepoaToMHble apomaruyeckue coequHeHus Hedrell. TuodeH, ¢ypaH,
nupposi.  Hukenb- u Banamun - mopoupussl. Kiaccupukanuy Ha OCHOBaHMM pasivyuuil HX
(bU3UYECKUX CBOMCTB, COCTaBa, TEHETUYECKUE KITACCU(PUKAIIHH.

CMmonucro-achanbTeHOBbIE BellecTBa. MUHepaibHbIE KOMIOHEHTH HE(PTH.

5.1.3. O6uue cBoiicTBa U KiIaccupUKaIms HepTew.

Onpenenenue noHsATHs «HedTh». HedTh kak ®UAKUN NpUPOTHBIA PacTBOP CMECH Pa3TUYHbIX
KJIACCOB OpPraHMYECKHX coeAuHeHHH. DpaKIMOHHBIA M XUMHUYECKHIl cocTaB HedTH. Masyr.
OCHOBHBIE XUMHUYECKHE 3JIEMEHTBI, U3 KOTOPhIX COCTOUT He(Th. MHOTrooOpas3ue yrieBoJopoJHOIO
cocTaBa He(TH.

Knaccudukanus HedTell Ha OCHOBE HMX TPYNIOBOTO cocTaBa (MO KiaccaM YIJIeBOZOPOIOB).



Knaccudukanms vHedreir Ha OCHOBE pas3nuyus UX (PU3NYECKUX CBOMCTB. DU3HUYECKHE CBOWCTBA
He(Tell — IUIOTHOCTh, BSI3KOCTh, TIOKa3aTellb MPEIIOMIICHHUS, OJIJIEKTPONPOBOJHOCTE U Jp.
B3anMocBsI3u XUMHYECKOTO cocTaBa M (pU3MYecKuX CBOUCTB. PpakMOHHOE pa3jieneHne Hedrei mo
TeMIepaTypaM KUIICHHUS.

B3aumocBsi3p pu3nuecKux CBOWCTB U TPYIIIIOBOTO cOCTaBa He(TeH.

Metoapl pa3zieneHuss KOMIOHEHTOB He(pTH W rasza. Kiaccuduxamus MeToIOB pa3leieHusl.
[leperonka u pekTtuuKanus. A3e0TporHas M OSKCTPaKTHBHAs pekThdukanums, abcopOuus,
AKCTPAKIUS, aICOPOIHS, KPUCTAILTU3ALUS U SKCTPAKTUBHASI KPUCTAILTU3ALIUA.

5.1.4. [IpoucxoxaeHue HePTH U Ta3a.

[IpoucxoxaeHne TOPIOYMX HCKOMaeMbix. buocdepa. ['oproune wuckomaeMbie — 3BEHO B
€CTeCTBEHHOH WCTOpPUM OpPraHMYECKHMX MOJIeKyJd. buoreHHele (mpomeccel OuocHMHTE3a) W
abuoreHHble (KapOUABI METAJUIOB UX IPEBPAIICHHUS, MTOJyY€HUE YTIIEBOJOPOJIOB M3 CHHTE3 rasa)
Teopun npoucxoxaeHuss HepTu. [loHATHE O CTPOEHMHM U COCTaBE OCHOBHBIX MAaTEPHUHCKHUX
OpPTaHUYECKUX  BEIIECTB, COCTABIAIONIMX OCHOBY HA3eMHOW W BOJHOW paCTUTEIBHOCTH W
SBIISIIOIIMXCSL MCXOMHBIM CBIpbeM JUIs oOpa3zoBanus HedhTH W mnpupomHoro raza. Cocras
OpPraHMYECKOTO BEIECTBA BBICHICH pPACTUTENBHOCTH, OakTepuii, (GUTO- H 300MJIAHKTOHA.
['pynmoBoii coctaB pacTeHUid: JTUNUABI, YIIACBOJbI, JIUTHUH, OENKHU, XI0poQUT U mopUpPHHBL.
[IpencraBiaeHuss O XUMHUYECKOM CTPOCHHM OpPraHUYECKOro BemecTBa HedrTed. [lpuyaumHbl,
3aTPYyAHSIONINE WM3yYCHHE CTPOCHHS OCHOBHBIX OpPraHMYECKHX COCTABJSIOIIUX TOPIOYUX
uckonaembix. OCHOBHBIC TPUHIMITUATBHBIC PA3IUYUS OPTAHUYECKOTO BEIIECTBA yIiiel U HeTe.

BosmoxHocTn o0Opa3zoBanusi He()TH W TPHUPOIHOTO Ta3a abUOreHHbIM myTeM. KapOumisl
METAJIOB W WX MPEBpAlICHUS TOJ JCHCTBHEM BOJBL. [IpOTyKTBI B3aUMOJICHCTBUS U
MOJIMMEPU3AITUN 00pa3yIOMIHXCsl TPOAyKTOB. OOpa3zoBaHue pa3IMYHBIX KJIACCOB YTJIEBOJIOPOIOB U3
HEOPTaHMYECKUX BEIIECTB (OKCHA U JUOKCHUJ YTIepoAa, BOAOPOJ, BOJA) B MPUPOIHBIX YCIOBHSIX.
Karanutrueckas posb [IEOTUTOB U allFOMOCUIMKATOB.

5.1.5. HccnenoBanue coctaBa HePTH 1 HEPTEPOTYKTOB.

CocraB HedTeil. OnpeneneHue MEMEHTHOTO COCTaBa M MPOBEIEHUE TEXHUYECKOTO aHau3a.
OCHOBHBIE KJIACChI OPTaHUYECKUX COCTUHEHH, BXOISIINUX B cOCTaB HeTel: ankaHbl (mapaduHbl),
W30aJIKaHbl, aaKeHbl, HapTeHbl (LIMKIOAIKAHBI), APOMATUYECKUE YTIEBOAOPOIbI, COCAUHEHUS,
colep)Kallie  TeTepoaTOMbl.  BlaxxHOCTh,  COAEp)KaHWE  MHUHEPaTbHBIX  KOMIIOHEHT.
Cepoconepxkammue coequHeHns Hedrei. Y maneHue cepocoaepKaiiiux coequHeHun

CriocoObl U3y4eHHsI COCTaBa, OCHOBAHHBIE HA Pa3pYIICHUH CUCTEMBI PAacTBOPA.

Omnpenenenre TPYNIOBOTO COCTaBa METOAAMH SKCTPAKIMU: Maciia (MalbTeHbI), achalbTeHBI,
npenachaibTeHBI, CMOJIBI, KapOeHbI W KapOowabl. [IpHHIMITEI METOJIOB pa3JelIcHUs Ha TPYIIITHI

COEMHEHUI W XapaKTepUCTUKA TPYIMIOBbIX KOMIIOHEHTOB. Pa3neneHue Tskenblx HepTed u



BBICOKOKHUIIAIMX (pakiuili Ha Trpynmnsl coeiuHeHu 1o Merony CraaHMKoOBa (BbIAEICHHE
a30TUCTBIX OCHOBAHUH, (PEHOIOB, KAPOOHOBBIX KUCIIOT U3 TSHKENBIX HE(PTEH U TSHKENbIX HE(PTIHBIX
OCTaTKOB).

MonexyssipHblii  coctaB Hedrell. Bo3MmoxkHbIE cIIOCOOBI BBIAEICHHUS OTIENbHBIX KJIacCOB
yIJI€BOAOPOAOB.

WuauBuUayanbHBIA  yIIIEBOAOPOAHBIM cocTaB. XpoMaTorpaduyeckue METOAbl H3Y4eHUs
KayeCTBEHHOIO0 M KOJHMYECTBEHHOTO COJCpX aHuig B HePTIX, HePTENpPOayKTaxX, TIa30BbIX
KOHJIEHCaTax, MPUPOJHBIX Ia3ax OTAEIbHBIX YIJIEBOAOPOAHBIX KOMIIOHEHT. ['a30’KHAKOCTHAs U
AKHJIKOCTHasi XpoMaTorpadusi. MeTopl Macc-ClIeKTPOMETPUHU M XpOMATO-MacC-CIEKTPOMETPHUHU IIPU
M3y4eHUH HEPTIHBIX O0BEKTOB.

5.1.6. IlpuponHsie ra3sl.

Knaccuukanus ra3oB 1o cocTaBy M HaXOXICHUIO B HpUpofe. YTIJIEBOJOPOIHBIE U
HEYTJIeBOJIOpOIHbIE Ta3bl. OCOOEHHOCTH COCTaBa I'a30BbIX CMECEN YMCTO ra30BbIX, ra30-HE(PTAHBIX,
He(Te-Ta30BbIX U YTOJIBHBIX 3AJICHKEH.

I"azoBble ruapatel. ['uapaTHeie 0Opa3oBanus MetaHa. KiarpaTHast mpupoia ra3oBbIX THpaToB.
I'a3oBbie TuapaThl B mpupojge. CBoiicTBa ra3zoBblx TI'uaparoB. llepcrekTHBBI NpUMEHEHHsS B
IPOMBIIIICHHOCTH I'a30TMIPAaTHBIX TeXHOIOTui. [IpuMeHeHne ra3oBbIX THApaToB.

5.1.7. OcHOBHbIE HaIlpaBJIEHUSI IEPEPAOOTKH FOPIOYUX HCKONAEMBIX.

[lepBuynas oOpaboTka HedTH. YaneHwWe BiIarv, MHHEPAIBHBIX MpPHUMECEH, oOecceprBaHUE.
Hedrexumus u Hedrenepepadborka. [lomydeHne ®UIAKMX TPOAYKTOB, TOIJIMB, CMAa304HBIX Macel,
napa¢una. Macna, Outy™m, ryapoH. Ilpomecchl mnepepaOoTKM TsDKENbIX HePTe M TSHKENbIX
HEPTIHBIX OCTATKOB. TepMUYecKre, TEPMOKATATUTUIECKHE U THAPOTCHU3AIMOHHbIEC TIPEBPALICHIUS
yIIeBOAOpOAOB HedpTH W ra3a (KpEeKMHI, TUAPOKPEKUHT, mnupposu3). Mcnonp3oBaHue ras3os
KPEKMHIa M TPUPOAHBIX Ta3oB g HePTeXMMHUYECKoro cuHTe3a. buomepepaboTka HepTeill u
HE(TIHBIX OTXOJIOB B PELIEHUHU SKOJOTMUYECKUX MPOOIEM.

[Tpuponnsiii raz B Hedprexumuu. [Tuponus merana.

5.1.8. ®uU3MKO-XMMHYECKHE METOJbl M3YYEHHUs COCTaBa U CTPYKTYpbl BXOJSLIMX B COCTaB
He(TH U raza COeAMHEHUM.

Mertoab! uccienoBanus Hedrelt 1 HeTEPOTYKTOB.

dusnueckue MeToIbl (TUIOTHOCTb, BSI3KOCTh, TEMITEPATYPHI TTABIICHHS, 3aMEP3aHHsI U KHIICHUS,
TEIUIOTA CTOPaHUs, MOJIEKYJISIpHAs Mecca U Ip.).

OU3NKO-XMMUYECKHE METOAbl (Xpomarorpadus, CHEKTpalbHblE METOIbl, KOJIOPUMETPHS,
pedpakromeTpus u 11p.).

CreunanbHble (OIpeeleHe OKTAaHOBOTO U [IETAHOBOT'O YHCEI MOTOPHBIX TOIIUB, XUMUYECKOM

1 KOPPO3UITHOW aKTUBHOCTH TOIUIUB U Macell).



Metoabl uCClIeOBAaHUS TOPIOYUX HMCKONAeMbIX (NMPUPOAHBIA ra3, He(QTb, YIIU pPa3IUYHON
cTerneHn MeTamop(dus3ma) Ha pas3HbIX YpoBHIX. O3HAKOMJIEHHE CO CTaHIAPTHBIMU METOJaMHU —
orpeesnieHue (U3NIECKUX CBOWCTB, MPOBEIEHHE (PPAKIMOHHBIX PA3TOHOK. IIpMHIMIBI METOI0B
OIIpENIeJIEHUs] TPYNIIOBOIO M CTPYKTYPHO-TPYNIIOBOTO COCTaBa HAa OCHOBAHUU (PU3MUYECKHUX,
XUMUYECKMX U (PU3MKO-XUMHUYECKUX CIEKTPaIbHBIX METONOB. XpomaTorpauiyeckue MeTO[bl
OIIPEIETICHUs] TPYNIIOBOTO M MOJEKYIsIpHOro cocraBa Hedreil. KomoHounas, rasosas, raso-
KHUJIKOCTHas Xxpomarorpadus. Meronbl u3ydeHHs] CTPYKTYPHO-TPYIIIOBOTO cocTaBa HedTell u
BBIJICJIEHHBIX M3 HHUX TPYII COEIMHEHWH, OCHOBAHHbIE HA IOIVIOLIEHUM 3JIEKTPOMArHUTHOIO
u3nydyeHus: onrtudeckue (YP-, HMK- coekTpoCkomusi), METOAbI  pajuOCIEKTPOCKONHUU
(ciektpockonus DIIP, meroas! AMP cniekTpocKonuu Ha pa3auydHbIX SApax).

5.1.9. Ounctka HETH ¥ HEPTETTPOTYKTOB.

Ha3nauenue ¥ MeTOJbl OYMCTKM HE(PTSHOIO ChIpbS U IOJy4aeMbIX W3 HEro B Ipoleccax
nepepaboTKU MPOIYKTOB. MeETOoAbl OUMCTKH C NPUMEHEHUEM W30MpaTeNbHbIX PACTBOPUTENCH.
XUMUYECKHE METOJIbI OUUCTKH. AJICOPOIIMOHHBIE H KATAIUTHIECKAE METOJIbI OUUCTKH.

5.1.10. Dxomoruveckre acrekThl JOOBIYH U TIePEPaOOTKH TOPIOYHX HCKOMACMBbIX.

OcHOBHbIE BU/IbI 3arpsi3HEHUI MPU 100bIUe TOPIOYMX UCKONAEMbIX — IPUPOTHOIO Ira3a, HeTH.

OcHOBHbIE BUABI 3arps3HEHUM W UX YCTPaHEHHE IPH CXKUTAaHUM U MepepadOTKe TOprHoUYuX
MCKOTIAEMBIX.

OCHOBHBIE MEPOTPUATHS TI0 OXpaHE OT 3arps3HEHUN aTMOC(HEPHOro BO3IyXa, TUAPOCHEpHI,
MIOYB U 3eMEJIbHBIX PECYPCOB.

5.2. Pa3gennbl AUCHMIUVIMHBI M MEXKIHNCUMUIUIMHAPHbIE CBSI3M C o0ecrne4nBaeMbIMH

(mocJieAylOUMHU) JUCHUNIMHAMHA

Ne | HaumenoBanue Ne Ne paznenoB U TeM AaHHOM JUCHUIUIMHBIL, HEOOXOIUMBIX VIS
n/m | obecneunBaeMbIxX M3Yy4eHHUs 00ecredrBaeMbIX (ITOCIEAYIOIUX ) JUCIUILIUH
(TToCNenyromuX) (BnuCBIBaIOTCS pa3paboOTYUKOM)
JVICITATUTAH
L | Teoxumus 51.3.|5.1.4.|5.15. | 5.16.

2. | Teonorus u reoxumus

511.1513.|/514. 1515 |516
He(TH U raza

3. | OcHOBBI yueHus o
MIOJIE3HBIX NCKONAEMBIX

514.|51.6.

4. | llpuknannas
OpraHu4yecKas FeOXUMMUsI

511.1512. |513. /515 |516 |518

5. | Oxonoruueckas
Te€0JIOTUs

513.|515.|516. 517 |519.|51.10

6. ['eoxuMmyecKkre METOIbI

513.|514. |5.1.7.
MOMCKOB He(PTH U Ta3za

DKOJIOTHs
7. | HegrrerazoBoro 5.1.3.|5.1.7. | 5.1.9. | 5.1.10
KOMIIJICKCa




Mertonp! hu3mKo-
XUMHUYECCKOI'O

MOACIIMPOBAHUA B

I'€OJIOTUHN

5.1.2.

5.1.3.

5.1.5.

5.1.6.

JlabopaTopHble METO/IbI
M3Y4YEHUS TOPIOUUX

HCKOIIaCMBbIX

5.1.2.

5.1.3.

5.15

5.1.6.

5.1.8

10.

HedrerazonpomsicioBas

I'€0oJIoruda

5.1.3.

5.15.

5.15

5.1.6

5.1.7.151.9. |51.10

11.

OcHOBBI pa3paboOTKH
MECTOPOXKICHUN He(DTH

H rasa

5.1.3.

5.15.

5.1.6.

5.1.8.

5.1.9.15.1.10

5.3. Pa3genbl M TeMbl AMCUMILIMH U BU/bI 3aHATHI (04HAas1/32049Has (opMBbI 00y4eHHUsT)

Ne | HanmenoBanue | HaumeHnoBanue Buppel 3aHaTHI B acax
nm | PRSI TEME Jlexu. Hparr. Cemun Jlad. CPC | Bcero
3aH. 3aH.
1. | BBenenue. Beenenue. Llenb
Lenp 1 3agaum | U 3aa4M Kypcea.
Kypca. OcHoBHbIE
OcHOBHBIC poOIeMbl 1 - - - 2/5 3/5
POOJIEMBI XUMUU HepTH U
XxuMan  HedTH | raza
U rasza
2. | OcHoBBI OcHOBBI
CUCTEMAaTUYECK | CUCTEMATUYECKO
oi 71
KiIaccu(uKany | KIacCH(pUKAIMH 3/1 - - - 6/5 9/6
" OpTaHUYECKUX
OpPraHUYeCKUX | COeTUHEHUH
COEIMHEHU I
3. | O6mue Oo6ume
CBOICTBa U | CBOHCTBa "
KJaccuuKkany | KiaccupUKaIms 2 i i 12/4 910 | 23/14
s Herel HedTel
IIpoucxoxzaen | IIpoucxoxnenu
4 | ne HehTH W | ¢ He()TH M ra3a 2 - - - 4/10 | 6/10
rasa
Hccnenosanune | MccnenoBanue
cocraBa HeTH | coctaBa HepTH
5 |u u 2/1 - - 16/4 13/10 | 33/15
He(TenpoayKT | HehTEenpOAYKTO
OB B
6. | Ilpuponusie [IpupoaHbie 5 ) ) i 2/10 4/10
rasbl. rasbl.
OcHOBHBIE OcHOBHBIE
7 | HampaBlIeHUs | HaNpaBJICHUSA o/ ) ) i 6/10 | 8/11
nepepadboTKu nepepadboTku
HedTH U Ta3a HedTH U Ta3a
®dusuKo- duzuko-
8. | xummueckue XUMHYECKHE 2/1 - - 8/2 10/20 | 20/23
METOJIBI METOJIBI




WU3yYCHUS W3yYCHUS
COCTaBa " | coCTaBa nu
CTPYKTYPY CTPYKTYPY

BXOOAIIUX B | BXOOAIIIUX B

coctaB HedTH

coctaB HeTH H

u rasa | rasa
COETUHEHUN COETUHEHUN
OKOJIOTUYECKH | DKOJOTHYSCKHUE
e ACIEKTHI | aCIeKThI
9. | moObIun U | 1OObIYH u 2 ) ) i 2/10 4/10
nepepaboTKu nepepaboTKH
TOPIOYHX TOPIOYHX
HCKOMAaeMBIX HCKOMaeMbIX
Bcero 18/4 - - 36/10 | 52/90 | 108
5.4 nepeyeHb JIEKIMOHHBIX 3aHATHI (0YHAas/3a09HAs (POPMBI 00yUEHMS)
Ne Ne pasgena u Temel HanmenoBanue Tpyn | Oueno | Popmupye
n/m JUCIHATIINHBI UCIIONIE3YEMBIX OEMK | YHEIE MBIE
TEXHOIOTHI OCTh | CPEACT | KOMIICTCHII
(dacer Ba 1707
)
1 2 3 4 5 6
1. | Beenenue. Llenb u JlekunoHHas 3aHsaTHe [1K-1,12,13
3amaun Kypca. OCHOBHBIE
po0JIeMbl XUMHUH HEPTH 1/0.5 Tecr
U rasa
2. | OcHOBEBI JlexioHHas 3aHsTHE, C [1K-1,12,13
CHUCTEMaTHUYCCKOM 3JIEMEHTaMU
KJTaCCU(UKAITAN unTepaktiBHOro oomenust | 3/0,5 | Tect
OpPraHUYECKUX C yJaluMucs
COCIMHCHUI
3. | OO6mue cBoiicTBa U JlexinoHHas 3aHATHE, C [1K-1,12,13
kjaccupukanusg HepTell | seMeHTaMu 2105 | Tecr
WHTEPAKTUBHOTO OOIIECHUS ’
C yJaIIuMUCs
4. | IIpoucxoxnaenue HedTH | JIeKMOHHAs 3aHATHE, C [1K-1,12,13
M rasza 3JEMEHTaMU 2005 Tecr
WHTEPAKTUBHOTO OOIIECHUS
C YJaIuMUCs
5. | UccaemoBanmne coctaBa | JIeKImoHHas 3aHATHE, C [1K-1,12,13
HedTH U | dJI€MEHTaMU 2/0.5 Tecr
He(TEnpPOIyKTOB WHTEPAKTHUBHOTO OOIICHHUS ’
C yJaIuMuUCs
6. | IlpuponHbie ra3ul. JlexiimoHHas 3aHsATHE, C I1K-1,12,13
JJ€MEHTaMU 205 Tecr
WHTEPAKTUBHOTO OOIIECHUS ’
C yJaIuMUCs
7. | OcHoBHBIC HampaBieHus | JIekroHnHas 3aHsaTHe, C I1K-1,12,13
nepepaboTku HepTH | | dJIeMEHTaMU 2105 | Tecr
,

rasa

HUHTCPAKTUBHOI'O O6HI€HI/I$I
C yJalllUMHCs




8. | ®dusuko-xuMHUeCKHue JlexknoHHast 3aHsATHE, C I1K-1,12,13
METOBI U3YYCHHUS | dJIEMEHTaMU
coCTaBa U CTPYKTYPY | HHTEPAKTUBHOTO OOIICHUS 2105 Tecr
BXOJSIIMX B  COCTaB | C yYAIIUMHUCS ’
HedtH u rasa
COCIUHCHUI
9. OKOJIOTHYECKHE acleKThl | JIeKnnoHHas 3aHATHE, C [1K-1,12,13
NOOBIYM M TEepPepabOTKH | dIIEeMEHTaAMHU 5 Tecr
TOPIOYMX UCKOIMAEMBbIX WHTEPAKTUBHOTO OOIICHUS
C yYaluMucs
. [lepeyennb 1abopaTopHbIX padoT (ouHass/3a04Hast GopMbl 00yUeHMs1)
No No paznena u Tembl HaumenoBanue ceMruHapoBs, Tpyn | Ouenounsie | @opmu
/o JUACIIUILIHHEI MPAKTUYECKUX M JTAaOOPATOPHBIX | OEMK CpelncTBa | pyeMble
pabor OCTb KOMIIET
(dacer CHIIMH
)
1 2 3 4 5 6
5.1.3.00111ue OnpeneneHue coiepKanus Bjlaru VerHoe
1. CBOIiCTBa U B TOPIOYMX UCKOIIAEMBIX T10 4/1 cobecenosa IIK-
KJIaccupUKaIms Merony Juna u Crapka e 1,12,13
Hed el
5.1.3.00111ue Onpenenenue BSI3KOCTH VerHoe
2 | cBOMiCTBA M He(TEPOYKTOB o cobecenosa T1K-
KJIacCU(pUKALIHSA 1,12,13
HedTen e
5.1.3.006mue Onpenenenue TeMIIepaTypbl VerHoe
3. | cBOMCTBA M BCIIBIIIIKH HE(PTETPOTYKTOB 2/1 | coBecenona IIK-
KIaccupuKanus . 1,12,13
HedTel
5.1.3.00m1ue Onpenenenue IIOTHOCTH Vertoe
4. | CBONCTBa M He(TEenpoyKTOB 211 | cobecenosa IIK-
KIaccupuKanus 1,12,13
HedTel e
5.15. Omnpenenenue  (QpakLHOHHOTO Vertoe
5. | Mccnenosanue coctaBa He(TH paA3rOHKONW B 41 | cobecenona [TK-
coctaBa HEPTH U CTaHJAPTHBIX YCIOBUSIX 1,12,13
He(TEenpOyKTOB e
5.1.8. ®usuko- Omnpenenenue MOKa3aTels
XUMHYECKHE MIPEIOMIICHUS OTAENIBHBIX
METOJIbl U3ydeHust | Qppakuuii HehTH VerHoe
6. | cocrapant 4/1 | cobecenoa 1K
CTPYKTYpY e 1,12,13
BXO/JISIIHX B COCTaB
He(TH U raza
COeTMHEHUI
5.1.5. Pazgenenne cMecH VerHoe
7. Uccnenosanue WHAUBUAYaIbHBIX 6/1 cobecenosa [1K-
coctaBa HeTH U YTJIEBOJIOPOIOB METOI0M 1,12,13
He(TEnPOIyKTOB (pakImOHHON MeperoHKu e
8. |5.1.8. ®usuko- Omnpenenenne CTPYKTYPHI | 4/1 YV eTHOE K-




XUMHYECKHE WHIMBUTYTBHBIX BEIIECTB cobecemona | 1,12,13
METOJIbI U3YUYCHHS] | METOJOM ra3oBoit HHE
coCTaBa u xpomMarorpaduu
CTPYKTYpY
BXOJSIIUX B COCTaB
HeTH U Ta3a
COETUHEHUN
5.1.8. dusuko- KomnuecrBeHHas OLIEHKA
XAMUYECKHE coJIepaHusl YIJIEBOJIOPOJIOB Ha
METOJIbl U3YMCHHS | OCHOBAHHM PE3YNLTATOB  Taso- VerHoe
9. | cocraBam YKUJKOCTHOM XpomaTorpaduu 41 | cobecenosa IIK-
CTPYKTYpY e 1,12,13
BXOJSIINX B COCTaB
HeTH U Ta3a
COETUHEHUN
5.1.8. ®usuko- Omnpenenenne ONTHYECKUX
XAMUYECKHE CBOHCTB u MOKa3aTelIs
METOJIbl U3YMCHHS | PETOMICHUS MHIAUBUYaTbHEIX Vertioe
10. | cocraBa u COEINHEHHNH, BXOZILIX Bl a1 | o Gecenoa [IK-
CTPYKTYpY COCTaB HedTeH, u 1,12,13
BXOJIAIIMX B COCTaB | HEPTEPOIYKTOB Hue
HeTH U Ta3a
COETUHEHUN

6.1. Ilnan camocTosITEIbHOI Pa00THI CTYACHTOB (04YHAas1/3204Has1 (POPMBI O0yUeHM )

Ne Bup camocrositenbHOM Pexomennyemas | KommuectBo
Tema 3agaHue
HEJl. paboThI IuTepaTypa 4acoB
Bsenenue. Lens u
3a7a4M Kypca. Pabora ¢ nurepatypoit 2 (ocn.)
1 | OcHoBHEIE Y MHTEPHET 1 6.8 90(C (;n ) 2/10
npobnembl xuMuu | ucrounukamu (M) 0,7 (0T
He(TH U raza
OcHoBBI
CUCTEMATUYECKOMN PaGoTa ¢ IHIEPATYDOIL 2 (ocH.)
2 KiaccupuKauu u TN patyp 2,3 4,10,12 (morm.) 6/10
OpraHUYECKUX
COCIMHEHU I
OO6mue cBoiicTBa U 2(och.)
3 | knaccudukanus PaGora c nureparypoit 4,5 : 9/10
. 1,2,3 (mom.)
HedTel
4 IIpoucxoxaeHue Pabora ¢ nurepartypoit 6 2 (ocH.) 4/10
HeTH 1 raza u N1 10,11 (mom.)
HccnenoBanue .
5 | cocrasa Hedym u PaGora c nuteparypoit 78 1,2 (ocH.) 13/10
u MU 5,12 (mom.)
He(TEeNpPOyKTOB
6 [Mpuponansie razel. | Pabota ¢ nureparypoit 9 7.9.10 (zom.) 2110
u N
OcHoBHbIE
7 | HampaBIenns Pabota c nutepatypoit 10 1,2 (ocH.) 6/10
nepepadoTKu u N 8,12 (mom.)

He(TH U raza




duzuko-
XUMUYECKUE
METO/bI U3yUYEHUS
cocTaBa u Pabora ¢ nureparypoit
CTPYKTYpPY u 1

BXOJAIIUX B COCTAB
HedTH U raza
COCIMHEHU I

1,2 (ocH.)

58 (nom) 10/10

11,12,13

DKOJIOTHYECKHE
aCHEKThl JTOOBIYU U
9 | mepepaboTku
TOPIOYHX
HCKOMAaeMBIX

Pabota c nmureparypoii 14 1,2 (ocH.)

u U1 5,12 (mom.) 210

Bcero 52/90

6.2. MeToanueckue yKa3aHusi 0 OPraHMu3aluM CaMOCTOSATEIbHOM PadoThI CTY1€HTOB
Yuyaiue cBoOOIHBI B BEIOOPE METO/I0B IOJTOTOBKU
7. lIpuMepHasi TeMATHKAa KYPCOBBIX padoT (IIPOEKTOB)

He npedycmompensi yueonuvim nianom.
8. YueOHo-MeToaMUeckoe U HH(POPMALIMOHHOE o0ecTiedeHne TUCIUILIMHBI:
a) OCHOBHas JuTeparypa
1. Coo6onesa E.B., I'yceBa A.H., [IpakTukyM Mo reOXUMHH FOPIOYNX UCKOMAeMbIX. M.,
MI'Y, 2010.
2. Kamnuea A.W., IlnatonoB B.B. Teopernueckue OCHOBBI XMMHUYECKOH TEXHOJOTHH
roprounx uckonaemsix. M., Xumus, 1990.
0) AONOJIHUTENbHAS INTepaTypa
1. Baccoesuu H.b. W30pannble Tpyasl. ['eoXumust OpraHMYecKoro BeLIECTBA U
npoucxoxaenue negtu. M., Hayka, 1986.
Kanmuuko M.K. T'eonorus u reoxumust Haptunos. M., Henpa, 1987.
Myparos B.H. I'eonorus kaycrobuonuros. M., Beiciias mxona, 1970.

[TerpoB An.A. YrieBonopoasl Heptu. M., Henpa, 1984.

o~ D

CoBpeMeHHbIe  MeTONbI  ucchefnoBaHusi Hedred.  CHpaBOYHO-METOIUYECKOE
nocoobue./IToxg.pen. A..boromonosa u ap. JI., Heapa, 1984.

VYcnenckuit B.A. Beeaenue B reoxumuto HedTu. M., Henpa, 1970.

Xant J[x. ['eoxumus u reonorus HedTu u raza. M., Mup, 1982.

Xumus Heptu./Ilon.pen. 3.1. Cronsesa. JI., Xumus, 1984.

© © N o

Kapue A.A. OcHoBbl Teoxumun HepTH 1 raza. M., Heapa, 1978.

10. CokonoB B.A., becryxxkeB M.A., Tuxomonoa T.B. Xumuueckuii coctaB HedTeill u
IIPUPOJIHBIX I'a30B B CBS3U C X IpoucxoxaeHueM. M., Henpa, 1972.

11. Tucco b., Bensre JI. O6pazoBanue u pactipoctpanenne negtu. M., Mup, 1981.

12. Xumus vedTr u raza./[log.pen. B.A.IlpockypsikoBa u A.E./Ipadbkuna. JI., Xumus, 1981.




B) IpOrpaMMHOE oOecriedeHrue HET

r) 6a3bl JaHHBIX, THPOPMALIMOHHO-CIIPABOYHbIE U TIOUCKOBBIE CUCTEMBI

o http://www.chem.msu.ru/rus/weldept.html#lib (bubanorexka Xumuueckoro dhakyiaprera
MI'Y um. JlJomoHOCOBA)

e http://www.gpntb.ru/ (FocynapcrBenHast mybinuyHast HAYYHO-TEXHUYECKas OMOINOTEKA)
 http://analyt.chem.msu.ru/

o www.rusanalytchem.org (ITopran "Ananurnyeckas xumus B Poccun")

e  http://www.anchem.ru/literature/ (Ananutuka — Mup IIpodeccruonanon)

e  WWW.SCIrUs.COm — MoucK Hay4dHOU HH(OPMAIIUH I10 KypHAJIaM U web

o www.elibrary.ru — nay4ynas snekrponHas 6udimoreka PODOU

9. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHne JUCUUIIMHDI

CreunanbHble TIOMELIEHUS: YueOHas ayoumopus 01 npogedeHUs 3aHAMuUL J1eKYUOHHO020 U
CEMUHAPCKO20 MUNA, 2pPYnnosblX U UHOUBUOVATIbHBIX KOHCYIbMAYUll, MeKywe20 KOHMPOs:
ayoumopust YKOMNJieKmoeana. ClelnaaTu3upoBaHHoN (y4eOHoil) mebenbio Ha 40 paboumx Mecr,
JIOCKOM MEJIOBOM.

OO0opynoBaHa TEXHUYECKUMH CPEICTBAMH OOYUEHHSI, CIIY>KAlIUMHU ISl MPEICTaBICHHUSI
yaeOHO MHPOpMAITUU OOJBIION AyAUTOPUU TIO TUCIHUIUIMHE «XUMHUS HEPTH U Tra3a»: MPOSKTOP
Beng, moyroyx Samsung, monens NP300ES5A, skpan. [IporpamMmHoe oOecrieueHue: MporpaMMbl
IUIL CO3JIaHUSl M JIEMOHCTpAIMH TPE3CHTAIlMM WMJUTIOCTPALMH W JIPYruX Y4eOHBIX MaTepUAJIOB:
onepannonnas cucrema Windows 7 Home basic OA CIS and GE — JIunen3us Ne BA68-05421A.

CrienuasipHble TIOMEIICHUS: J1adopaTopuu, OCHAIEHHBIE JTAOOPAaTOPHBIM 00OPYJIOBaHUEM;
MOMEIIEHUE JUIsl XpaHEHUS W TPO(UIAKTUIECKOro OOCTYKHBaHUS Y4eOHOTO OOOpYHOBAHHS.
Jlaboparopust o0opynoBaHa crielMaTU3UPOBaHHON (yueOHOI) mebenbio Ha 12 mocagoyHbIX MeCT
KaXKJ1as1, JOCKOM MEJIOBOM, BBITSIKHBIC ITKA(BI.

Y4eOHO-HArIsIIHBIE ~ MOCOOMS,  OOecleyuBaloOlMe  TEMaTHYeCKHe  WJUTIOCTpAlluH,
COOTBETCTBYIOIIME paboveil mporpaMMe IUCIUIUTHHBI «XUMUS He(PTH W Ta3a»: NMepHOAMYScKas
cuctema snemeHToB J[.M. MeneneeBa, TaOMUIIbI KIIACCOB OPTaHUYECKUX COCTMHEHUH, CIIEAYIOIIIM

000pyI0BaHUEM:
1) MarHUTHBIC MEIIAJIKH,
2) MeXaHUYeCKHe MEIIalKH,
3) [ITATHBBI,
4) BOJISTHBIEC OaHH,
5) IUTHTKH,
6) KOJIOOHArpeBaTeu,
7) CYIIMJIbHBIE IIKA(BI,

8) Beckl BK-300,
9) pedpakTomerp AG6e, Moaens RMT,
HE0OXOIUMBIN HAOOP PeaKTUBOB U MOCY/IBI.

Ne i/ HaumenoBanue Konnuectso
1. | HratuBsl 20
2. | Xummueckas nmocyaa (KpyriooHHbIE KOJIOBI, TU(IerMaToOphl, 196
XOJIOJMIILHUKH, TPUEMHHUKH, aJUTOHXKH) 1151 PPaKIIUnOHHOM
MIEPETOHKH
3. | [Ipubop ¢ JTOBYILIKOM JIst OTIPEIEIICHUs BIAXHOCTH 110 [IMHY U 2
Crapky



http://www.chem.msu.ru/rus/weldept.html#lib
http://www.chem.msu.su/rus/jlib/welcome.html#jlib
http://www.chem.msu.su/rus/jlib/welcome.html#jlib
http://www.gpntb.ru/
http://www.gpntb.ru/
http://analyt.chem.msu.ru/preconcentration/default.htm#revelski
http://www.rusanalytchem.org/
http://www.topcto.ru/science/
http://www.topcto.ru/science/
http://www.scirus.com/
http://www.elibrary.ru/

["a3oxxuakocTHON XpoMartorpad

Pedpaxromerpsl

[Tpubops! 17151 onpeneseHus TEMIIEPaTypbl BCIBIIIKH

TexHnueckue BeChI

W W N W DN

Bucko3umeTtpbl
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XYUMUYECKUE PEaKTUBbI, HHIUBUyaTbHBIC YTIEBOIOPOIBI 23
(cTranmapThI)

10. | O6pa3iel HedTElH U HEPTETPOTYKTOB 5

10. O6pa3oBaTesibHbIE TEXHOJIOTHH:

B npomecce wu3ydeHHMs JUCLUIUIMHBI HUCHOJNB3YKOTCS Kak TpaJWLUOHHBIE, TaK U
WHHOBAIlMOHHBIC TEXHOJIOTUM, AKTUBHBIE M HWHTEPAKTHBHBIE METOABI U (OPMBI OOYUCHHS:
TEXHOJIOTUSI OOBACHUTENBbHO-WIIIOCTPATUBHOIO OOBSICHEHUH C D3JIEMEHTaMHU MPOOJIEMHOTro
U3JI0KEHHUS, TEXHOJIOTUS po¢eCcCHOHATLHO-OPUEHTUPOBAHHOT O o0y4eHus, JEeKIHH,
OOBSICHUTENIBHO-UITIOCTPATUBHBIN METOJ C 3JIEMEHTaMHU MPOOJIEMHOT0 U3JI0’KEHHsI, KOHTPOJIbHbIE
1 1abopaTopHbIe paboOTHl, Pa300p KOHKPETHBIX CUTYAIHM, PEIICHNE CUTYallMOHHBIX 3a/1a4.

11. Ouenounsbie cpeacrsa (OC):

11.1. OueHouHble cpencTBa JUIsl BXOAHOIO KOHTPOJISL (MOT'YT OBITh B BUJIE TECTOB C 3aKPbITHIMU
WINA OTKPBITBIMU BOIIPOCAMH).

11.2.  OueHouHblE CpEACTBA TEKYIIEro KOHTPOIs popmupyrorcs B coorBeTcTBuu ¢ JIHA
yHHUBepcuTeTa (MOryT ObIThb B BHUJE TECTOB, CUTYallMOHHBIX 3ajiad, JEJIOBBIX U POJIEBBIX WID,
JAUCITYTOB, TPEHHHTOB U JIp.).

11.3. OueHouHbIE cpesicTBa JUIsl TPOMEXYTOUHOM aTTecTaliu B (hopMme 3aueTa.

Ne Bun xoHTpons KounTponupyemsie TEMBI Kommerenmuu,
/i (paznensbrn) KOMIIOHEHTBI KOTOPBIX
KOHTPOJIUPYIOTCS
1 Texyumi, OCHOBEI cucremarnueckoi | [1K-1,12,13
KOHTPOJIbHAS KJIaCCU(UKAIIAN OpPTaHUYECKUX
pabota COEMHEHUN
2 Texymui, O61ne CBOMCTBa u | I[1K-1,12,13
KOHTPOJIBHASI kiaccupukanus Hedrei
pabora
3 [TpomexxyTouHBIH Bormpocs! aiist 3auera I1K-1,12,13
KOHTPOJTb

Bapuaut KOHTPOJILHO¥ padoThI Nel.

1. 2,3-guMmernirexkcer-3
2. 1-mMeTwmi-2-u30nponuI-IUKIOTICHTaH
3. 2,4-numernn-Oyranon-1
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2,2, A-TpUMeTHIITICHTaH
1,3-mumeTrII-2-BTOpOY THIT-ITUKIIOT€KCEH-2
2,3-nusTHiI-neHraans-1

2,6-muMeTnIT-4-130MpOonuiI-OKTeH-3
1,2- nuaTHi-3-u30nponuiI-IuKIo0yTaH
2,3-TMU300POIMI-TEKCAHOBAs] KHCIOTa

2-MeTII-3,3-TUATUIrenTeH-4
1-MeTun-3-BTOpOYTUI-IIUKIOTICHTCH-2
3,5-muyTIIT-0KTaHod-1

3,3-nmumeTmin-4-TpeToyTri-renten-1
1,3-muaTHn-2-TpeTOy THIIMKIIONICHTeH- 1
3,4-1uBTOPOYTHII-IEKAHOBAsI KMCIOTA

2,3,4-tpuMeTnin-3-3TUI-TeKCaH
1,4-mumeTnin-3-u300yTUIT-0€H3011
2-3THI-3-U30IPONMIIHKIONEHTaH0I-1

3,5-mumeTtmin-4-TpeToyTri-renten- 1
1,4-mumeTni-2-TpeTOyTun-6eH30m
2-METHI-3-U30IPONUI-IIUKJIONEHTEH-2-01-1

3,5-muMeTrIT-4-u30MponuiI-reKceH-2
1-MeTun-2,5-muu30nponuia-6eH30
2-METHI-3-U30IPONUI-IINKJIONEHTEH-2-0i1-1

3,4-mudTIT-5-MeTuII-reKceH-2
1-metuin-3,4-mn>Trin-0eH301
2-0Trin-3-MeTHII-heHOoI

2,5-muMeTnn-3-u30nponuia-rente-1
1-3tun-3-TperdyTHin-0eH3on
1,3- AMMeTHI-5-3THI-1INKIIOT€KCEH-3-0JI-2

1-meTwi-2,4-muBTOPOYTHI-0EH30T
1,3-mumeTnin-2-BTopOy TUI-IIUKIOTeKCEH-2
3,4-mumerni-2-u3onponmi-GheHoa

1,3-aumeTiii-2-BTopOyTHII-IIUKIIOTEKCEH-2
2,6-muMeTHIT-4-130MpOoNuiI-OKTeH-3
2-METHI-3-U30IPONUI-IINKJIONEHTEeH-2-01-1

2,6-muMeTHIT-4-H30MPONHI-OKTeH-3
1,4-mumeTnin-2-TpeTOyTun-6eH30m
2, 3-nusTHII-neHTaHaIb-1

2-MeTni-3,3- I3 THITENnTeH-4
1,3-nudTHIn-2-TpeTOy THIIMKIONEHTeH-1
2,3-1uMeTHa-1-3THII-IIMKIIONeKCEH-3-01-2
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=

2,3,4-TpuMeTnin-3-3TUI-TeKCaH
1,3-mumeTwin-2-u300yTrin-0eH3011
3. 2,3-nmuMmerni-rekcaHalib-1

N

=

3,5-mumeruin-4->Tun-rexces-2
1,3-nmumeTrii-2-BTOpOy TUIT-ITUKIIONIEHTEH -2
3. 2-ptun-3,4-numerun-QeHoln

N

=

3,4- s THIT-5-MeTui-reKkceH-2
2,5-TUMeTIIT-3-U30IPOITUII-TeNTeH-1
3. 2,3,4,5-rerpameTii-4-3THII-OKTaH

N

=

1-3trn-4-u300yTHIT-0€H301T
2,4-nuMeTH-4-n30NpONUII-TeNTeH-2
3. 2-METWI-IUKIONEHTEH-2-0i1-1

N

=

1,5-mumeTrin-3-u300yTHIT-0EH30T
2,3- TMMETHUIT-5-U30IPOITHII-OKTEH-3
3. 3,4-n1uBTOPOYTHI-OKTEH-2-0Bas KUCIOTA

N

=

2,3,6-TpuMeTIII-3-3TUII-TeNTaH
2,3-nuMeTuin-4-BTOpOyTHII-ITUKIIONEHTeH-1
3. 3,4-nusTHi-neHraHeH-2-ajib-1

N

Bonpochbl K KOHTPOJILHOM padoTe No2.

. Knaccugukanus nedreil no yriaeBogopoaHoMy COCTaBy.
. DJIeMEHTOPraHNYEeCKUe COeIMHEHHS B HEPTSIX.

. Cepocogepxariiye coeTuHeHUS HePTEH.

. Texuuueckuit ananus HepTei.

. DNeMeHTHBIN cocTaB He(TeH.

. @usnueckue cBoiicTBa HEPTEH.

. I'pynnoBoii coctaB HedTei.

0 N N LD AW N~

. OpaKIMOHHBIN cOCTaB HE(PTEH.

9. OcHOBHBIE HaMpaBJeHUs TepepadOTKH HePTEH.

10.ToBapHbIe TPOAYKTHI, MOTYYaeMbIe MPU PEKTHUPUKAIIUN HEPTEH.
11.0OcHOBHBIE KOMITOHEHTHI PUPOIHOTO Ta3a.

12. T'azorugparsl.

13.Metoas! uccienoBanusi HepTel pazTMUHBIMUA (HU3UKO-XUMUIECKIMHI METOIaMHU.
14. ApomaTuueckue yrieBoJopoabl B HePTAX.

Bonpocs! 1uid 3a4era.

1.061m1as xapaKTepuCTHKa TOPIOUYUX UCKOTIAeMbIX

2. CocTaB ¥ CTPOEHUE OPraHUYECKOTO BELIECTBA PACTUTEIHHOCTH.

3. X¥UMHUYECKOE CTPOCHHE OPTAHNYECKOTO BEIIeCTBA He(DTEH.

4. TexHUYeCKU aHAINU3 U AJIEMEHTHBIN cOCTaB He(pTel U MPUPOTHOTO ra3a.
5. OcHOBHBIE pa3Iu4Msl COCTaBa TBEPABIX TOPIOUNX UCKOMAEMBIX U HEPTEH.
6. Paznenenue Herelt Ha TpyMIbl COSAMHEHHH 1O PACTBOPUMOCTH.

7. Paznenenne HedTeil Ha TPYIIBI COeIUHEHHH 10 MeToay CTaHUKOBA.

8. OCHOBHBIE KJIACCHl OPTaHUYECKUX COeTMHEHUI He(TeH.
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9. I'pymnimioBoii coctaB HedTeit. MeTopl pa3aeneHusl.

10. MeTonp! onpeneneHus: CTpYKTYPHO-TPYIIIIOBOTO cOCTaBa HePTEil.

11. 'erepoatomusie coenunenust HepTei. CriocoObl X BBIACTICHHUS.

12. CriekTpasibHbIC METO/IbI NU3YYCHUST He(DTEH.

13. OcHOBHBIE HaNpaBJICHUs IepepadOTKU HePTEH.

14. IIpakTHyecKoe UCIOIb30BaHNE MMPUPOJHOTO ra3a.

15. Cepoconepxkaiiue coeiMHCHUS He(TEH 1 MPUPOTHOTO Ta3a..

16. MeTonp! uccienoBanusi HeTel Ha pa3HBIX YPOBHSX.

17. ®pakunonHslii coctaB Hedrel. Kiaccudukanus HedTel Ha UX OCHOBE .
18. JIunuabl BHICIIUX PACTEHHI.

19. CanponenuroBsie yriau. MIx reHeTH4eckas CBs3b ¢ HEPTAMU.

20. YrneBoibl BBICHIUX PACTEHUM.

21. MeTtoapl BBIICTICHHS aDOMAaTHICCKUX YTIICBOIOPOAOB He(TeH.

29. Knaccudukanust HeTeil o cOCTaBy M CBOMCTBAM.

30. Metoap!l xpomatorpaguu npu U3y4eHHH cocTaBa He(Tei.

31. MeTroabl ONTUYECKON CIEKTPOCKOMUY MPU U3YUEHUU COCTaBa HEPTEH.
32. MeToap!l painOCTIEKTPOCKOIHH IPU U3YYSHUH COCTaBa HE(TEH.

33. B3aumocBs3b GU3HUUECKUX CBOMCTB M COCTaBa HEPTEH.

34. Tloka3zaTenu MpenoOMIICHHS PA3IMIHBIX TPYII COSTUHEHUN He(TEH.
35. BA3KOCTB U IJIOTHOCTh HE(DTEH.

Hpuioxenne 1
OcHoBHBIE TeMBblI VIl CAMOCTOSATEIbHOI padoThlI.
. OcHoBHbIe HePTEHOCHBIE pernoHbl Poccun.
. YTIeBOAOpOAHbIE KOMIOHEHTHI He(TeH.
. Kucnoponconepamme opraHu4eckue coeIMHEHUSI.
. Kimaccudukanus nHedreit mo coep:kaHuio yrieBOIOPOIHBIX KOMIIOHEHTOB.
. Kimaccudukanus Hed et mo Gu3nuecKuM CBOHNCTBAM.
. buorennoe n abuoreHHOE MPOUCXOKACHUE HEDTHU U Ta3a.
. Texunueckuit aHanu3 HedTelt 1 HEPTEIPOTYKTOB.
. DNeMeHTHBIN cocTaB He(TeH.
. [IpupoiHbIe Ta30orupaTsl.
10.Hedrexumus u HegTenepepadboTka.
11. Xpomarorpaduyeckue METObI UCCIEOBAHMS COCTaBa HE(PTEH.
12. VI3yuenue coctaBa HeQTeil METOJAMU ONTHYECKOMN CIIEKTPOCKOIHH.
13.13ydenune CTpyKTypHO-TPYIIOBOTO cocTaBa HedTelt MeTogamu criekrpockonuu AMP "Hu
3¢
14.ITpupo100XpaHHbIE MEPOTIPUSATHUS MPU JOOBIYE U TTepepadboTKe HedTH.

O 01N DN b W~

Paspabo rvynxn:
o
L . ~ npodeccop A.I'. lNpoitzaxon
(DeANNCSH)

Hporpassa pacovoTpena na saceannn xadeapu Granseexolt i Ko ool xusmum
«/$» €3 20201 _
[lporoxoa Ne 4 3as. xadeapoit ff'/j waed O.A. Dacasrrefin

Hacrommas vporpamma se wowmer Gurrs socuposmsciena un n xaxoli gopue Gy
HPCIBAPHTEILIONO HHCLMEHNOIO paipemenns Kadeipui-paspaborunka npor pavsne.



