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1. Heau w 3aa4M AUCHMIUVIMHBI. O3HAKOMIIEHHE CTYIEHTOB — IE€O0JIOTOB C COCTAaBOM U
CBOWCTBaMHM MPHUPOHOTO ra3a 1 HepTel, MeTo1aMHi U3y4EeHHUsI UX COCTaBa U CBOMCTB, B3aUMOCBS3H
UX CBOWCTB OT COCTaBa U CTPYKTYPhI COCTABIIAIOILINX UX COCTUHEHU.

2. Mecro aucuuminasl B cTpykrype OIIOII: B yuyeOHOM miane cneruanucta 21.05.02
[TpuknanHas Teoyorusi TUCIUIUINHA «XUMUsS HE(TU U ra3a» OTHOCUTCS K 0a30BOI YaCTH.

CoBpeMeHHBII YpOBEHb pPa3BUTHS HOBBIX METOJOB IOMCKAa M pa3BeAKH He()TH M rasa,
HE00XOAUMOCTb PELICHHS BOIIPOCOB MPOUCXO0XKIECHHS, TPEOYIOT OT CIIELUAINCTa — re0JIora 3HaHUH
0 COCTaBE€ MX OPraHMYECKOI'0 BEIIECTBA U BO3MOKHBIX €r0 M3MEHEHMAX IpU 0Opa30BaHUU B TeX
WIA WHBIX TEOJIOTHYECKUX YCIOBHAX. J[Is1 OCBOEHHUS AMCUUIUIMHBI «XUMHUS HEPTH U Ta3a»
o0ydJaromuecsi UCIOJNb3YIOT 3HAHHS, YMEHHS, NMPAKTHYECKHE HABBIKH, CIIOCOOBI JEATEIBHOCTH U
YCTQHOBKH, C(OPMHUPOBAHHBIE B XOJ€ M3Y4EHHUS NpPeAMETOB «XHUMHUA», «Du3nueckas XuUMUS,
«Opranunueckas Xxumus», «dusnkay, «MaremaTnka» Ha IPebIAYIIEM YPOBHE 00pa30BaHMUsL.

OcBocHHE TUCHUIUIMHBI «XUMUST HEPTH W raza» SBISICTCS HEOOXOJIMMON OCHOBOW IS
MOCJIEAYIOLIETr0 U3yYeHUs] JUCHMILIMH «OCHOBBI yUEHUS O MOJIE3HBIX UCKOMaeMbIX», «l'eonorus u
reoxuMusi HeTU U raszay, «Jkojorus HedrerazoBoro komekca», «Hedte- razompomsicioBas
reoiorusi»,  «lIpukiagHas ~ opraHMueckas — IeOXUMUS»,  «IJKOJOTMYECKas  IEOJIOTHs»,
«["eoxuMuveckre METobl TOUCKOB HEPTH | ra3ay, «JlabopaTopHbIE METOABI U3yYEHUS TOPIOYHX
uckonaembix» «MeToapl  (QU3MKO-XMMHYECKOIO MOJEIUPOBAaHUA B reojorun», «OCHOBBI
pa3paboOTKU MECTOPOXKJIEHHH He()TH U ra3a»KypcoB MO BHIOOPY CTYAEHTOB, Ul BBIOJHEHUS
KBaJIM(HUKAIIMOHHBIX PabOT.

3. TpeGoBaHus K pe3yJibTaTaM OCBOCHHS TUCHHUIINHBI

BeinyckHUK T0JDKEH 00a1aTh clieayronMy npogeccuoHaibHbiMu komnerenmusavu (ITK):

IIPOU3BOJICTBEHHO-TEXHOJIOTMUECKAS AESITEIbHOCTD:

TOTOBHOCTBIO MCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS IIPU BBINOJIHEHUH NTPOU3BOJICTBEHHBIX,
TEXHOJIOTMYECKUX Y WH)KEHEPHBIX MCCIICOBAHNI B COOTBETCTBUU co crnienuanu3anueii (ITK-1);

HAYYHO-HCC/IE0BATEIbCKAsA NeATEIbHOCTh:

CIOCOOHOCTBIO YCTAHABJIMBATh B3aUMOCBSA3H MEXIYy (aKkTamH, SBICHUSMH, COOBITUSMH U
(bopMynHpOBaTh Hay4YHBIE 33/1a4M 0 X 00o0meHuro (I1K-12);

CIIOCOOHOCTBIO H3y4yaTh, KPUTHUYECKH OIIEHMBATh HAyYHYI0 U HAYYHO-TEXHHUYECKYIO
MH(OPMALIHIO OTEUECTBEHHOTO U 3apy0eKHOI0 OMbITa M0 TEMATHKE HCCIEA0BAHUN T€0JI0rHYECKOTr0
Hanpasienus (ITK-13);

B pesynbprare nzydeHuss AMCUUIIINHBI CTYAEHT JOJIKEH:

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

aHaJIu3a, OCOOEHHOCTH UX (bHSI/I‘-IeCKI/IX 1 XUMHYCCKHUX CBOI\/’ICTB; MPUHIOUIIEI U3YUCHUA UX COCTaBa



U CBOMCTB; OCHOBHBIE CIIOCOOBI U HaIlpaBJIeHUs NepepaboTKy He(TH U ra3a B IeJIEBbIE MPOIYKTHI.

YMeTh: OOBACHATH TEHE3UC YIJIIEBOAOPOAOB pPAa3IMYHBIX KJIACCOB B HEPTIX, I'a30BbIX
KOHJIEHCATaXx M OLEHUBATh UX TEPMOJUHAMHYECKYIO YCTOMYMBOCTB; HCIIOJIb30BATHh HA IIPAKTHKE
TEOpETUYECKHe 3HAHHS O COCTAaBE U CBOMCTBAX M METOJax 0 U3yYEHHUIO COCTaBa U CBOMCTB HedTel
U TPUPOJHOTO Ta3za; IMOATOTABIMBATH OOBEKTHl MCCIEAOBAHUA [UIsl aHajdu3a; MPOBOAUTH
SKCIEPUMEHTAIbHbIE HCCICAOBAaHUS 10 33JaHHOW METOoAWKe; pabdoTaTh Ha ammaparype,
IIPUMEHSIEMON B AHAJIMTUYECKUX MCCIEA0BAaHUAX; NPUMEHATh OCHOBHBIE 3aKOHBl XUMHH IIpU
00CY>KJICHIH MOJTYYEHHBIX PE3yJbTaTOB, MOATOTOBUTH OTUYET O BHIIIOJHEHHON padoTe.

Baagers:  Meronamu KoppensuMd B cucreMax HedTh - HedTh, HEPTh -paccesHHOE
OpPraHUYeCcKOe BEIIECTBO Ha OCHOBE OTHOCHTEIBHOTO COJCPKAHUS YIIIEBOIOPOJIOB — OMOMapKepOB
U IpeoOpa30BaHHBIX YIJIEBOJOPO/I0B; TEOPETUUECKUMH MIPEACTABICHUSAMH B 00JIaCTH XUMUU HEPTH
M ra3a; OCHOBAMHM XUMHUYECKUX, (PHU3NUECKHMX U (PHUIUKO-XUMUYECKUX METOJOB aHalu3a
OpraHUYECKUX W HEOPraHMYECKUX COCIMHEHUU, BXOJSAUIMX B COCTaB TOPHOYMX MCKOMAEMBIX;
METOJIOJIOTHEN BBIOOpAa METOJOB aHajlIW3a M MX BBIIOJIHEHUEM B CBOEH MPaKTUYECKON
JEeSITEIbHOCTH.

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

Bup yueoHoii padoTnl Bcero Cemectpnl/Kypce
yacos /
3a4eTHBIX | 3/2
e TMHUII
AyauTopHbIe 3aHATHUS (BCEro) 56/14 56/14
B Tom umcne: - - - - -
Jlexmu 18/4 18/4
Jlabopatopubie pabotsI (JIP) 36/10 36/10
CamocTosiTe1bHAst paboTa (Bcero) 52/90 52/90

B ToM umucie: - - - - -

KypcoBoii npoekt (pabota)

PacuerHo-Tpaduueckue padboThI

Pedepar (mpu Hammuun)

pyeue 6uovl camocmosmenvuoi pabomol 52/90 52/90
Bun npome:xyTo4HOM aTTecTalnuu 3a4eT 3a4eT
KonTakTHas padora (Bcero) 61/23 61/23
OO61mast Tpy10eMKOCTh 9achl 108 108
3a4ETHBIE €AUHUIIBI 3 3

5. Copepsxkanue Q¥ CHUILTHHBI
5.1. Conep:xanue pa3iesioB U TeM JUCHUILIMHBI . Bee pazaessl M TeMbl HyMePYIOTCH.



ConepxkaHue  IUCHMIUIMHBI (IO BCEM TeMaM) COOTBETCTBYeT | ocynapcTBEHHOMY
o0pa3oBaTenpHOMY CTaHIApTy Mo HampasieHuto moarotoBku 130101.65 «I[IpuknanHas reomorusy
no cnenuanuzanuu «I'eonorust HepTH U razay.

5.1.1. Beexenue.

enp u 3amaunm Kypca. Xumus HEQTH — OIHA U3 OCHOBHBIX CIELUAIBHBIX AUCUUILUIMH IPU
MOJrOTOBKE CHEIMAIMCTOB IO J00biYe U mepepaborke HedTH. [oproume uUCKomaemble
(KaycTOOMONUTBI) — KaK MPOAYKT TNPEBpAlleHHsI HCXOJHOIO OpPraHMYecKoro MaTepuasa
(pacTUTEIBHOTO U KMBOTHOI'O IPOMCXOXAEHUS) IOJ BO3ACHCTBUEM pa3HOOOpa3HbIX (HaKTOpPOB
BHEIIHEH cpenbl. BO3HUMKHOBEHME M pa3BUTHE XUMMM HePTH M raza. Xumus HepTH U raza —
JUCLMILIMHA, BXOJAIIAs B T€OXUMHUIO TOPIOYMX MCKOMAEMBIX, U3YyYarolllasi UX COCTaB U CBOMICTBA.
OcHOBHBIE COBpeMEHHBIE MTPo0IeMbl XUMHUK HeQTH U raza. HedTh ¥ MPOAYKTHI €€ eCTECTBEHHOTO
BBIX0/1a HA 3eMHYIO IOBEPXHOCTb — ac(anbThl U OUTyMbl. Ponb HeTH 1 raza B COBpeMEHHOM MHUpE.

5.1.2. OcHOBBI cUCTEMATHUECKON KIacCU(UKALUK OPraHUYECKUX COSAMHEHUH.

Hacpimennsie  yrieBomopoabl  (ankaHbl, mnapaduHbl), HEHACBHIIICHHBIE  YIIIEBOAOPOIBI
(omeduHBI),  HACHINIEHHBIE  LUKIMYECKHE  YTIIEBOJOPOABI  (HaTEHBI), apOMaTHYECKUE
YIJIEBOAOPOABl psjia OeHsoa. KonzieHcupoBaHHble apOMaTHYECKUE COEAMHEHUS U UX
npousBoanble. Tumbl ApeHoB. ['omosormueckue psjael. Homenknarypa. CoctaB, cTpoeHHE
nzomepus. V3MeHeHHs (U3NYECKUX CBOWCTB B TOMOJIOTHYECKHX psiiaX  yIJIEBOJOPOIOB
(TeMriepaTypsl IJIaBJICHUS, TEMIIEPATYPbl KUIIEHUS, MOJIEKYJISIPHONH Macchl, BS3KOCTH, IJIOTHOCTH,
TEMIIEPATYpPbl BCIBIIIKK, TEMIIEPATypbl BOCIUIAMEHEHUS W CaMOBOCIUIAMEHEHUS, ONTHYECKUX
CBOICTB).

I'erepoaromuble coequHEHHUs HE(TEW: KHUCIOpOX-, a30T-, Cepa- COAEpKallhe COECTUHEHUS.
CnupTsl, mpocTble U cloKHble 3¢upbl. VX cepocoaepxkailiye aHauorud (THOJIBI, MEpKaNTaHBbl,
cynb(ubl, THO- U Cyab(po- KapOOHOBBIE KUCIOTHI).. Knaccupukanus u tunuzauus Hedreil Mo
COCTaBy M cBOMcTBaM. ['eTepoaToMHble apomarudeckue coefauHeHus Hedredt. TuodeH, dypan,
nupposi.  Hukenb- u Banamun - mopupusbsl. Kiaccupukanuu Ha OCHOBaHMM pa3ivudil HX
(hUBUYECKUX CBOICTB, COCTaBa, FTEHETUYECKUE KIIACCU(PUKAIIIH.

CMmonucro-achanbTeHOBbIE BellecTBa. MUHEpaibHbIE KOMIOHEHTH HE(PTH.

5.1.3. O6uue cBoiicTBa U KiaccupUKaus HepTew.

Onpenenenue noHsATHs «HedTh». HedTh kak »uAKUI NpUPOIHBIA PacTBOP CMECH Pa3TUYHBIX
KJIACCOB OpPraHMYECKHX coeAMHEeHHH. DpaKkIMOHHBIA M XUMHUYECKH cocTtaB HedTu. Masyr.
OCHOBHBIE XUMHYECKHE 3JIEMEHTBI, U3 KOTOPBIX COCTOUT He(Th. MHOTrooOpasue yrieBo0poIHOro
cocTaBa He(TH.

Knaccudukanusa Hedreil Ha OCHOBE HMX TIPYMHIOBOrO cocTaBa (MO KiaccaM YIJIEBOAOPOJIOB).

Knaccudukanus Hedreir Ha ocHOBe pa3nuuusi Ux (usnueckux cBoilcTB. dusmueckue cBoWcTBa



He(Tell — TIUJIOTHOCTb, BSI3KOCTh, TIIOKa3aTellb MPEIOMIICHUS, JJIEKTPONPOBOJHOCTh U Jp.
B3anmocBsI3u XUMUYECKOTO cOCTaBa v (PU3UIECKHX CBOMCTB. DpaKIIMOHHOE pa3jielieHne HeTel mo
TEMIIEpaTypaM KUIIEHUS.

B3aumocBsi3p pu3nuecKux CBOWCTB U TPYIIIIOBOrO cocTaBa He(Tel.

MeTtoapl paszzieneHus KOMIOHEHTOB Hedptu M raza. Knaccudukanus MeTomoB paslieieHHs.
[leperonka u pekTuuUKanus. A3e0TporHas M OSKCTPaKTHBHAs pekThdukanums, abcopOuus,
SKCTPAKLUS, aCOPOIIUs, KPUCTAIUIN3AIUS U SKCTPAKTUBHAS KPUCTAIUTH3AIINS.

5.1.4. [IpoucxoxaeHue HePTH U Ta3a.

[Ipoucxoxaenne Troprouux HcKomaeMbix. buocdepa. l'oproune wuckomnaemple — 3BEHO B
€CTECTBEHHOM MCTOpPUU OPraHWYECKUX MOJIEKYl. buoreHHele (mpoueccsl OHWOCHHTE3a) U
abuoreHHple (KapOUIBl METAIJIOB UX TPEBPAIICHUS, TIOTYIEHUE YTICBOJOPOOB U3 CHHTE3 Ta3a)
Teopuu npoucxoxaeHuss HepTu. [loHATHE O CTPOGHHMHM M COCTaBE OCHOBHBIX MATEPHHCKHX
OPraHMYECKHUX  BEUIECTB, COCTABISIIOIIMX OCHOBY HA3eMHOM M BOJHOM pPAacTUTEIBHOCTH U
SBIISIIOIIMXCSL MCXOMHBIM CBIppEM Ui oOpasoBaHus He(dTH U mnpupoaHoro raza. Cocras
OpPTaHUYECKOTO BEIIECTBA BBICHICH PpACTHTENBHOCTH, OakTepuii, (QHUTO- M 300IUIAHKTOHA.
['pynmoBoii coctaB pacTeHUid: JTUMUABI, YIIACBOJbI, JIUTHUH, OENKH, XI0poQUT U mopUpPUHBL
[IpencraBiaeHnss O XUMHUYECKOM CTPOCHHUM OpraHHMYecKkoro BemiecTBa Hedteil. I[lpuumnsl,
3aTPYJHSIONINE H3YYEHHE CTPOCHHMS OCHOBHBIX OPraHMYECKHUX COCTaBISAIOLIMX TOPHOYMX
uckormaeMbix. OCHOBHBIC TPUHIIUITHATIBHBIE PA3INIHsI OPTaHUYECKOTO BEIECTBA yriiel 1 He(Teil.

Bo3moxkHOCTH O00pazoBaHuss He(TH M NPUPONHOro raza abuoreHHbIM myTeM. KapOumabl
METAJIOB M MX MpEeBpallleHUuss Nox JeicTBHEM BOAbl. [IpoaykTel B3auMOIEHCTBUSA U
MOJIMMEPU3AITIN 00pa3yIOIIMXCs TPOIyKTOB. OOpa3zoBaHue pa3IMYHBIX KJIACCOB YTJIEBOJIOPOIOB U3
HEOpPraHMYECKUX BEIIECTB (OKCUJA U JUOKCHJ YTIepojaa, BOAOPOJ, BOJA) B IPUPOJIHBIX YCIOBHSIX.
Karanutnueckas poib LEOIUTOB U AIFOMOCUIIMKATOB.

5.1.5. UccnenoBanue coctaBa HeTH U HE(HTEIPOIYKTOB.

CocraB HedTeil. OnpeneneHue IEMEHTHOTO COCTaBa M MPOBEIECHHUE TEXHUYECKOTO aHaIu3a.
OCHOBHBIE KJIACChl OPraHUYECKUX COCTUHEHHM, BXOASIINX B cOCTaB HeTel: ankaHbl (mapaduHsl),
M30aJIKaHbl, AJIKEHbI, HaPTEeHbl (LMKIOAJIKAHBI), APOMATHUECKUE YTIIEBOAOPObI, COCIAUHEHHS,
coJepKalle  reTepoaToMbl.  BnakHOCTb,  COAEpKAHUE  MUHEPAJIbHBIX  KOMIIOHEHT.
Cepoconepxkammue coequHeHns Hedrei. Y maneHue cepocoaepKaiiiux coequHeHun

CrniocoObl M3y4YeHHsI COCTaBa, OCHOBAHHBIE HA Pa3pyIIEHUH CUCTEMBI PacTBOpa.

Omnpenenenue rpynrnoBOro cocraBa METOJAMH SKCTPAKIMU: Macia (MajlbTeHbI), ac(aabTeHBI,
npenacaabTeHbl, CMOJIbI, KapOeHbI W KapOouabl. [IpuHIMIBI METOAOB pa3feieHHus Ha TPYIIIbI
COEMHEHUI W XapaKTepUCTUKA TPYIMIOBbIX KOMIIOHEHTOB. Pa3neneHue TskKenblx HepTel u

BBICOKOKHITSIIIUX (Gpakiuil Ha Trpynnsl coeiuHeHUd 1o wmeroxy CragHuKoBa (BBIIENIEHUE



A30THUCTBIX OCHOBAaHMM, ()EHOJIOB, KAPOOHOBBIX KHUCIIOT U3 TSIKEIBIX HEDTEH M TSKEIBIX HEPTIHBIX
OCTaTKOB).

MonexymsipHblid  coctaB Hedrell. Bo3MmokHbIE C€IOCOOBI BBIACICHHUS OTIENBHBIX KJIacCOB
YIJIIEBOIOPOAOB.

WupuBuayanbHbIM  yrIeBOAOPOAHBIM cocTaB. XpomaTorpaduyeckue METOAbl H3Yy4eHUs
KayeCTBEHHOIO0 M KOJMYECTBEHHOTO COJAepXaHuid B HePTAX, HePTeNpOayKTax, TIa30BbIX
KOHJIEHCATax, MPUPOAHBIX ra3zax OTHEJIbHBIX YIJIEBOJOPOJHBIX KOMIIOHEHT. ['a30’KuAKOCTHas u
AKMJIKOCTHasi XpoMaTorpadus. MeTopl Macc-ClIeKTPOMETPUHN M XpOMATO-Macc-CIEKTPOMETPUHU IIPU
M3y4eHUHN He(PTSIHBIX OOBEKTOB.

5.1.6. IlpuponHbie ra3sl.

Knaccudpukanus ra3oB 1o cocTaBy M HaXOXKJIEHUIO B HpHUpoje. YTIJIEBOAOPOJHBIE H
HEYTJIeBOJIOpOIHbIE T'a3bl. OCOOEHHOCTH COCTaBa I'a30BbIX CMECEN YMCTO ra30BbIX, ra30-HE(PTAHBIX,
He(Te-ra30BbIX U YTOJIbHBIX 3aJIEXKEH.

I"azoBble ruapatel. ['uapaTHeie 0Opa3oBanusa Metana. KnarpaTtHast mpupo/ia ra30BbIX THApPATOB.
l'azoBble ruaparel B mnpupone. CBoiicTBa ra3oBbIX ruiparoB. [lepcniekTHUBBI NpPUMEHEHUS B
IIPOMBIIIJIEHHOCTH Ta30TMIPaTHBIX TeXHOJI0rui. [IpuMeHeHne ra3oBeIX IMIpaToB.

5.1.7. OcHOBHBIE HaNpaBJIeHUs epepabOTKU rOPIOYUX UCKOIAeMBbIX.

[lepBuynas oOpaboTka HedTH. YaneHwWe BiIark, MHHEPAIBHBIX MpPHUMECEH, oOecceprBaHUE.
Hedrexumus u Hedrenepepadorka. [lomydenne ®UIKUX MPOMYKTOB, TOILIMB, CMa304HBIX Macel,
napa¢una. Macna, Outym™m, rynapoH. Ilpomecchl mnepepaOoTKM TsDKENbIX HePTel M TSHKENbIX
He(TIHBIX OCTATKOB. TepMUUecKue, TepMOKATATUTUIECKUE U THAPOTCeHU3ALMOHHbIE MPEBPALLCHUS
yII€BOAOpOAOB HedpTH W ra3a (KpEeKMHI, TUAPOKPEKUHT, nupposu3). Mcnonp3oBaHue ras3os
KpEeKMHra M HPHUPOJHBIX Ta30B Juid HedTexumMuueckoro cuHresa. buonepepaborka HedTeill u
HE(TIHBIX OTXOJIOB B PELICHUHU 3KOJIOIMUYECKUX MPOOIEeM.

[Tpupoauslii ra3z B Heprexumuu. [Tuponus metana.

5.1.8. ®uU3MKO-XMMHMYECKHE METOJbl M3YYEHHUs COCTaBa U CTPYKTYpbl BXOISLIMX B COCTaB
HeTH U raza coeAMHEHUH.

Mertoab! uccnenoBanus Hedrelt 1 HeTEPOTYKTOB.

duznyecknue METObI (INIOTHOCTD, BSI3KOCTh, TEMIIEPATYPHI IUIABJICHUS, 3aMEP3aHUs U KUIIEHHUS,
TEII0OTa CrOpaHusl, MOJIEKYJIIpHas Mecca U Jp.).

OU3NKO-XUMUYECKUE METOJbl (XpomaTorpadusi, CIeKTpaldbHblE METOJNbl, KOJIOPUMETpPHS,
pedpakromeTpus u 11p.).

CrennanbHble (OIpeIeIeHNe OKTAHOBOIO U IIETAHOBOT'O YMCEJl MOTOPHBIX TOILIMB, XUMUYECKON
1 KOPPO3UITHOW aKTUBHOCTH TOIUIUB U Macell).

MeTtoapl ucCCleOBaHUsI TOPIOYMX HCKOMAeMbIX (MPUPOIHBIA Ta3, HEPThb, YIIIM Pa3IMUHOU



cTerneHn MeTamopdusMa) Ha pa3HbIX YpoBHsSX. O3HAKOMJIEHHE CO CTaHAAPTHBIMU METOJaMH —
orpeniesieHue (U3NIECKUX CBOWCTB, MPOBEACHHE (DPAKIIMOHHBIX pPa3rOHOK. [IpUHIMITBI METOIIOB
OTIpEJICJIEHUs] TPYIIIOBOIO M CTPYKTYPHO-TPYIIIOBOTO COCTaBa HAa OCHOBAHUU (PU3MUYECKHUX,
XUMHUYECKUX U (PUIUKO-XUMHUYECKUX CHEKTPAJIbHBIX METOJ0B. Xpomarorpaduyeckue MeETOIb
OIlpejeNieHUus] TPYIIOBOrO U MOJIEKYIsSpHOro coctaBa Hedrei. Komonounasi, raszosas, raso-
KHUJIKOCTHasE xpomarorpadus. MeToabl M3ydeHHs] CTPYKTYPHO-TPYIIIOBOTO cocTaBa HedTell u
BBIJICJICHHBIX M3 HHUX TPYNI COEIWHEHH, OCHOBAHHBIC HA TOTJIOMIEHUH 3JIEKTPOMArHUTHOTO
m3nyyenusi: ontuueckue (Y®-, UK- coexkTpoCkomusi), METOAbl PagUOCIEKTPOCKOIHH
(cnextpockonust DIIP, metoasr AMP criekTpockonuu Ha pa3aTudHBIX SApax).
5.1.9. Ounctka HETH M HEPTETPOTYKTOB.

Ha3nauenue u METOIBI OYMCTKM HE(PTSHOTO CHIPbS W MOJYYaeMbIX W3 HEro B IPOLECCax
nepepaboTKu MPOAYKTOB. MeTonbl OYMCTKH C MPUMEHEHHEM H30UpaTeNbHBIX PACTBOPUTENICH.
XUMHUYECKUE METOBI OUUCTKU. AJICOPOLIMOHHBIE M KATATUTHYECKUE METO/IbI OUHCTKH.

5.1.10. Dxomoruveckre acrekThl JOOBIYH U TepePaOOTKH TOPIOYHX HCKOMACMBbIX.

OcHOBHBIE BU/IbI 3arpsI3HEHUN TIPU 100bIUE TOPIOYMX HCKOMAEMBIX — IPHUPOTHOTO Ta3a, HePTH.

OcHoBHbIE BUIBI 3arpsi3HEHUN M UX YCTpaHEHHE MPU CXKHUTaHUU U TepepaboTKe TOPHYHX
HCKOMAEMBbIX.

OCHOBHBIE MEpPOTPUATHS 10 OXpaHE OT 3arps3HEHUH aTMOC(HEPHOro BO3IyXa, THAPOChEpHI,
IIOYB U 3€MEJIbHBIX PECYPCOB.

5.2. Pa3gennbl AUCHMIUVIMHBI M MEXKINCUMIUIMHAPHbIE CBSA3M C o0ecne4nBaeMbIMH

(mocseAylOIIMMHU) AUCHUATIIMHAMEA

Ne | HaumenoBanue Ne Ne paznenoB v TeM AaHHOM JUCHUIUIMHBI, HEOOXOIUMBIX VIS
n/m | obecneunBaeMbIxX M3Y4eHHUs 00ecredrBaeMbIX (ITOCIEIYIONNX ) JUCIUIUINH
(TToCNenyromuX) (BmUCBIBaIOTCS pa3paboOTYUKOM)
JVICITATUTAH
L | Teoxumus 51.3.|5.1.4.|5.15. |5.16.
2. | 'eomorust u reoxumust
51.1.(513.(514. (515 |516

He(TH U raza

3. | OCHOBBI yueHus 0
HOJIE3HBIX HCKOMAEMBbIX

5.14.|51.6.

4. | llpuknannas
OpraHu4yecKas FeOXUMHUsI

511.1512. |513.|515 |516 |518

5. | OKojoruueckas
re0JIOTUA

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

6. | I eoxummuyeckre METOMIbI

513.|514. |5.1.7.
NOUCKOB He()TH M rasza

DKoJIorUs
7. He(TerazoBoro 5.13.]51.7.15109.]5.1.10

KOMIIJICKCa

8. | Metoxel pusnko-
XUMHYECKOTO

5.12.1513.|515.|5.16.




MOACIINPOBAHUA B
I'€OJIOTUH

HCKOIIaCMBbIX

JlabopaTopHble METO/IbI
W3Y4YEHUS TOPIOYUX

5.1.2.

5.1.3.

5.15

5.1.6.

5.1.8

10.

I'€0JIoruda

HedrerazonpomsicioBas

5.1.3.

5.15.

5.15

5.1.6

5.1.7.15.1.9.

5.1.10

11.

H rasa

OcHOBBI pa3paboOTKu
MECTOPOXKICHUI He(TH

5.1.3.

5.15.

5.1.6.

5.1.8.

5.1.9.5.1.10

5.3. Pa3aenbl M TeMbl AMCUMILIMH U BU/bI 3aHATHI (04HAas1/32049Has GopMBbI 00y4eHHUsT)

No | HaumenoBanue | HanmenoBanue Buppel 3aHsTHI B yacax
n/a pasjena TEMB Jlek. Hpakr. CeMuH JIab. CPC | Bcero
3aH. 3aH.
1. | BBenenue. Beenenue. Llenb
Lenp 1 3amaum | U 3aa4m Kypcea.
Kypca. OcHoBHBIE
OcHOBHBIC po0IeMbl 1 - - - 2/5 3/5
PpOoOJIEMBI XUMUU HepTH U
XxuMan  HedTH | raza
U rasza
2. | OcHoBBI OcHOBBI
CUCTEeMAaTHUYECK | CUCTEMATUYECKO
ot i
KiIaccu(uKany | KiIacCH(pUKAIMH 3/1 - - - 6/5 9/6
" OpPraHHYECKUX
OpPraHMYECKUX | COCTUHEHUN
COEMHEHHI
3. | O6mue Oo6ume
CBOWCTBa U | CBOMCTBa "
KinaccupuKanu | KiaccupuKaius 2 ) ) 12/4 910 | 23114
s Herel HedTel
[Ipoucxoxnen | IIponcxoxnenu
4. |ue mHeptm w |eHedrH ¥ raza 2 - - - 4/10 | 6/10
rasa
Uccnenosanmne | MccnemoBanue
cocraBa HeTH | coctaBa He(pTH
5 |u u 2/1 - - 16/4 13/10 | 33/15
He(TEenpoAYKT | HePTEnPOAYKTO
OB B
6. | IIpuponnsie [IpupoaHbie 5 ) ) i 2/10 4/10
rasbl. rasbl.
OcHOBHBIE OcHOBHBIE
7. | HampaBneHus HaIpaBlICHUS o/ ) ) i 6/10 8/11
nepepadboTKu nepepadboTku
HedTH U Ta3a HedTH U Ta3a
®dusuKo- ®dusuko-
XUMHUYECKHE XUMHYECKHE
8. METOIbI METOIbI 2/1 - - 8/2 10/20 | 20/23
W3YYCHHUS W3YYCHHUS
cocTaBa M | cocTaBa u




CTPYKTYpY CTPYKTYpY
BXOJAIIMX B | BXOJSIIHMX B
coctaB HedTH | cocTaB HEPTH U
u rasa | raza
COETUHEHUN COETUHEHUN
OKOJIOTUYECKH | DKOJOTHYSCKHUE
e ACIEKTHI | aCIEKThI
9. | A00bIMH U | 1OOBIYH u 2 ) ) i 2/10 4/10
nepepaboTKu nepepaboTKH
TOPIOYHX TOPIOYHX
HCKOMAeMBIX HCKOMAeMBIX
Bcero 18/4 - - 36/10 | 52/90 | 108
5.4 nepeyeHb JIEKIMOHHBIX 3aHATHI (0YHAas/3a09HAsA (POPMBI 00yUEHMS)
Ne Ne pasnena u Temel HanmenoBanue Tpyn | Oueno | Popmupye
n/m JUCLHAIIINHBI UCIIONIb3YEMBIX OEMK | YHEIE MBIE
TEXHOJIOTHI OCTBb | CPEICT | KOMIICTEHII
(dachl Ba uu
)
1 2 3 4 5 6
1. | Beenenue. Llenb u JlekunoHHas 3aHsaTHE [1K-1,12,13
3amaun Kypca. OCHOBHBIE 1/05 Tecr
po0JIeMbl XUMHUH HEPTH ’
U rasa
2. | OcHOBEBI JlexioHHas 3aHsTHE, C [1K-1,12,13
CHCTEMATHYECKOM 3JIEMEHTaMU
KJIaCCU(UKAINN unTepaktuBHOro oomenust | 3/0,5 | Tect
OpPraHUYECKUX C yJaluMucs
COCIUHCHUI
3. | OO6mue cBoiicTBa 1 JlexinoHHas 3aHATHE, C [1K-1,12,13
kjaccupukanusg HepTell | seMeHTaMu 2105 | Tecr
WHTEPAKTUBHOTO OOIIECHHS ’
C yJaIIuMUCs
4. | IIpoucxoxnaenue HedTH | JIeKIMOHHAs 3aHATHE, C [1K-1,12,13
M rasza 3JEMEHTaMU 2105 Tecr
WHTEPAKTUBHOTO OOIIECHUS ’
C YJaIuMUCs
5. | UccaemoBanmne coctaBa | JIeKImoHHAas 3aHATHE, C [1K-1,12,13
HedTH U | DJI€EMEHTaMU 2/0.5 Tecr
He(TEnpPOayKTOB WHTEPAKTUBHOTO OOIIECHUS ’
C yJaIuMUCs
6. | IlpupomHbie Ta3sl. JlexumoHHas 3aHATHE, C I1K-1,12,13
3JEMEHTaMU 205 Teer
WHTEPAKTHUBHOTO OOIIECHUS ’
C yJaIuMuUCs
7. | OcHoBHBIC HampaBieHus | JIekroHnHas 3aHsaTHe, C I1K-1,12,13
nepepaboTku He(YTH | | dJIeMEHTaMU 2105 | Teer
rasa MHTEPAKTUBHOT'O OOLIEHUS ’
C yJaluMucs
8. | dusuKo-XxUMHUYECKHUE JlexoHHast 3aHsITHE, C 2/0.5 Tecr I1K-1,12,13
METO/IbI W3YYEHHUS | DJIEMEHTaMU ’




CoCTaBa U CTPYKTYPY | HHTEPAKTUBHOTO OOIICHUS
BXOJAIIMX B  COCTaB | C y4aIIUMUCS
HedtH u rasa
COeJIMHEHU
9. OKOJIOTHYECKHE acleKThl | JIeKnnoHHas 3aHATHE, C [1K-1,12,13
NOOBIYM M TEePepaldOTKH | dIIEeMEHTaAMHU 5 Tecr
TOPIOYMX UCKOIMAEMBbIX WHTEPAKTUBHOTO OOIICHUS
C yJaluMucs
. [lepeyennb 1abopaTopHbIX padoT (ouHasi/3a04Hast GopMbl 00yUeHMs1)
No No paznena u Tembl HaumeHnoBanue ceMruHapos, Tpyn | Ouenounsie | @opmu
/o JUACIIUILIHHEI MPAKTUYECKUX U JTAOOPATOPHBIX | OEMK CpencTBa | pyeMble
pabor OCTb KOMIICT
(gacer CHIIUH
)
1 2 3 4 5 6
5.1.3.00m1ue OnpeneneHue coiepKanus Bjlaru VerHoe
1. | cBoiicTBA M B TOPIOYUX UCKOIIAEMBIX I10 41 | cobecenosa IIK-
KJIaccupUKaIms Merony Juna u Crapka e 1,12,13
HedTen
5.1.3.001m1ue Onpenenenue BSI3KOCTU VerHoe
2 | cBOMiCTBA M HEPTENPOIYKTOB 211 | cobecenosa K-
KJIaccU(pUKAIHA 1,12,13
HedTel e
5.1.3.006mue Onpenenenue TeMIIepaTypbl Vertoe
3. | cBOMCTBA M BCIIBIILIKH HEPTENPOTYKTOB 211 | coGecenona IIK-
KJIaccU(pUKAIHA 1,12,13
HedTel e
5.1.3.00m1ue Onpenenenue IIOTHOCTH Vertoe
4. | CBONMCTBa M He(TEeNnpoyKTOB 211 | cobecenosa IIK-
KIaccupuKanus 1,12,13
HedTel e
5.15. Omnpenenenue  (QpakLHOHHOTO Verroe
5. | Mccnenosanue coctaBa He(TH paA3rOHKOHW B 41 | cobecenoa ITK-
cocraBa HEPTH U CTaHJAPTHBIX YCIOBUIX 1,12,13
He(TEenpOyKTOB e
5.1.8. ®usuko- Omnpenenenne MOKa3aTels
XUMHYECKHE MIPENOMIICHUS OTACNIBHBIX
METOJIbl U3yueHust | Qppakuuii HedhTH
6 cocTaBa U Y cTHOe IIK-

: 4/1 | cobecemosa
CTPYKTYpY e 1,12,13
BXO/ISIINX B COCTAaB
He(TH U raza
COEJIMHEHU N
5.15. Paznenenne cMecHu VerHoe

7. Uccnenosanue WHAUBUIAYaIbHBIX 6/1 cobecenosa [1K-
coctaBa HeTH U YTJIEBOJIOPOIOB METOI0M 1,12,13
He(TEMPOyKTOB (bpaxkIMOHHON epEeroHKU He
5.1.8. ®usuko- Onpenenenue CTPYKTYpPBI YcrHoe K-

8. | xummueckue WHIMBUIYaIbHBIX Bemects | 4/1 | cobecemosa 11213
METOJbI U3YUEHUSI | METOJOM ra3oBou HHE T




COCTaBa
CIPYKTYpY
BXOJAIINX B COCTAB
HeTH U Ta3a

xpomMarorpaduu

COETUHEHUN
5.1.8. ®usuko- KonuuecTBennas OIICHKA
XUMHYECKHE COJIep’KaHusl YTIeBOJOPOAOB Ha
METOJIbl U3YMCHHS | OCHOBAHHM PE3YNLTATOB  Taso- Vertoe

9. | cocraBam KHUJKOCTHOM XpoMaTorpaduu 41 | cobecenosa K-
CTPYKTYpY e 1,12,13
BXOJIAIIUX B COCTaB
HeTH U Ta3a
COETUHEHUN
5.1.8. ®usuko- Ornpenenenue ONTHYECKUX
XUMHYECKHE CBOMCTB u MoKazaress
METOJIbl U3YMCHHS | PETOMICHUS MHIAUBUYaIbHBIX Vertioe

10. | cocraBa u COCAMHEHUH, — BXOMAMMX B | ,.0 | Gecenoa K-
CTPYKTYpY COCTaB HedTeH, u 1,12,13
BXOJIAIIUX B COCTaB | HEPTEPOIYKTOB e

HeTH U Ta3a

COCTUHEHUN
6.1. Ilnan camocTosITe/IbHOI Pa00ThI CTYACHTOB (04HAas1/3a04Hast (POPMBbI O0yYeHH )
Ne Bun camocrositenbHON Pexomennyemas | KonuyectBo
Tema 3anaHue
HEJT. paboThI auTeparypa 4acoB
Beenenue. Llens u
3a/1a4u Kypca. Pa6ora c nureparypoit
2 (ocH.)
1 | OcHOBHBIC Y UHTEPHET 1 6.8.9 (101.) 2/10
npo6siembl XxuMuu | ucrounukamu (M) »6,7 (AI0IL
He(TH U ra3a
OcHOBBI
CUCTEeMaTUYECKOM PaGoTa ¢ IHTEnaTYDOIl 2 (ocH.)
2 | xnacenfukamm | patyp 2,3 4,10,12 (om.) 6/10
OpPraHUYECKUX
COEMHEHHI
O6mue cBoiicTBa U 2(ock.)
3 | kimaccudukanus Pabora ¢ nureparypoit 4,5 i 9/10
. 1,2,3 (mom.)
HedTel
4 [TpoucxoxaeHue Pabota c nutepatypoit 6 2 (ocH.) 4110
He(dTH U raza u 1 10,11 (morm.)
Uccnenosanue o
5 | cocrasa Hedytu 1 Pabota c nmutepaTypoit 7.8 1,2 (ocH.) 13/10
u U1 5,12 (nom.)
HEPTENPOIYKTOB
5 [Tpuponansie ra3el. | Pabota ¢ mureparypoit 9 7.9.10 (nor.) 2110
u N1
OcHOBHBIE
7 | HampaBIeHus Pabora ¢ nurepartypoit 10 1,2 (ocH.) 6/10
nepepadboTKu n U 8,12 (mom.)
HedTH U Ta3a
DOu3nKo- N
8 | xiMmeckie Pabora ¢ mrepatypoit | 49 1993 | 12 (oc) 10/10
u U1 5-8 (mom.)
METOJIbI H3yUCHUS




CcOCTaBa U
CTPYKTYpPY
BXOJSIIUX B COCTaB
HeTH U Ta3a
COETUHEHUN

OKOJIOTUYECKHE

ACIICKTHI ,Z[O6I>I‘II/I u

Pabora ¢ nureparypoit 1,2 (ocH.)

9 | mepepaboTKu W N 14 5,12 (zor.) 2/10
rOpPIOYUX
HCKOIIa€MbIX
Bcero 52/90

6.2. MeToanueckue yKa3aHusi 10 OPraHM3aluyM CaMOCTOSATEIbHOH PadoThI CTY1€eHTOB
VYuyaiue cBOOOIHBI B BEIOOPE METO/I0B OJATOTOBKU
7. IlpumepHasi TeMATHKA KyYPCOBBIX padoT (IIPOEKTOB)

He npedycmompensi yueOnuvim nianom.
8. YueOHo-MeToaMUYecKoe U HH(POPMALMOHHOE 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) nomoNHUTENbHAS TUTEpaTypa
1. Baccoesuu H.b. W30pannbie Tpyabl. ['eoXuMus OpraHM4ecKkoro BeIIeCTBA U
npoucxoxaenue negtu. M., Hayka, 1986.
Kanmunako M.K. T'eonorust u reoxumust Haptunos. M., Henpa, 1987.
Myparos B.H. I'eonorus kaycrobuonuros. M., Beiciias mxomna, 1970.

[TerpoB An.A. YrineBonopoasl HepTu. M., Henpa, 1984.

o~ D

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

VYcnenckuit B.A. Beeaenune 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 negptu. M., Mup, 1981.
12. Xumus vedTr u raza./I[loa.pen. B.A.IlpockypsikoBa u A.E./Ipadbkuna. JI., Xumus, 1981.
B) IpOrpaMMHOE 0OecriedeHrne HeT

1") 0a3bl JaHHBIX, I/IH(I)OpMaI_II/IOHHO-CHpaBO‘{HLIC 1 IMTOHMCKOBBIC CUCTCMbI




e http://www.chem.msu.ru/rus/weldept.html#lib (bu6anorexka Xumudeckoro dhakyjabTeTa
MI'Y um. JlJomoHOCOBA)

o http://www.gpntb.ru/ (ocynapcTBeHHas nyOIMYHAs HAYYHO-TEXHUUECKAsL OMOINOTEKA)
 http://analyt.chem.msu.ru/

e www.rusanalytchem.org (ITopran "Ananutuyeckas xumus B Poccun")

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

e WWW.SCIrUS.COM — MoucK Hay4HOU MH(OpMALIUY IO KypHAJIaM U wWeb

o www.elibrary.ru — nayunas snekrponHas 6udanorexka POOU

9. MaTepI/IaJILHO-TeXHH‘IeCKoe odecrneyeHue JUCHMIIJIMHBI .

CrienanibHble TIOMEIICHUS: YYeOHas ayOumopust Oisi NPOBeOeHUs: 3aHAMULL JIeKYUOHHO20 U
CEMUHAPCKO20 MUNA, 2pPYnnosblX U UHOUBUOVATIbHBIX KOHCYIbMAYUU, MeKywe20 KOHMPOTA:
ayoumopust YKOMNIeKmo8ana. CIeHAIN3uPOBaHHON (y4ueOHOMH) Mebenbto Ha 40 pabouux MecT,
JIOCKOM MEJIOBOM.

OO0opynoBaHa TEXHUYECKUMH CPEICTBAMH OOYUEHHS, CIIY>KAlIUMHU ISl MPEICTaBICHHUSI
yueOHOl mHpopManuu OOJBIION aAyAUTOPUH O TUCHHUIUIMHE «XUMHS HEQTH M Taza»: MPOEKTOP
Beng, moyrOyx Samsung, monens NP300E5A, skpan. [IporpamMmmHoe oOecrieueHue: MmporpaMMbl
IUIL CO3JIaHUSl M JIEMOHCTPAIMH TPE3CHTAMH WJUTIOCTPALUN M IPYruX Y4eOHBIX MaTepHaJIOB:
onepanuonnas cucrema Windows 7 Home basic OA CIS and GE — JIunensus Ne BA68-05421A.

CrneuuanbHble MOMEILEHU: JadopaTOpUM, OCHAILEHHBIE JJAOOPaTOPHBIM 000PYAOBaHUEM;
MOMEIICHUE Ui XPaHEHUS W NPOQUIAKTUYECKOTO OOCITYy)KMBaHUS Y4eOHOro 00OpYyIOBaHUS.
Jlaboparopust 000pyOBaHa CrCHATU3UPOBAHHON (yueOHOI) MeOenpio Ha 12 mocagoyHBIX MecT
KaX/1as1, IOCKOW MEJIOBOM, BBITSDKHBIC IIKA]BI.

Y4eOHO-HArIAgHBIE ~ MOCOOMs,  OOecneuMBaIOIMe  TEMaTHYECKHE  WIDTFOCTPAIHH,
COOTBETCTBYIOIIME paboyell mporpamMme AMCHUIUIMHBI «XUMHS HE(PTH M Taza»: NMepuoanveckas
cucrema anemeHToB J[.M. MenzaeneeBa, TaOiIHIIbI KIIACCOB OPTaHUYECKUX COCTUHEHUH, CIICIYIOIIUM

000pyIOBaHUEM:
1) MarHUTHBIE MEIAJIKH,
2) MEXaHUYECKHUE MEIIAKH,
3) IITATHBBI,
4) BOJISIHBIE OaHH,
5) TUTHTKH,
6) KoJIOOHarpeBaTe,
7) CYIIWIBHBIE MKA(DHI,

8) Beckl BK-300,
9) pedpakromerp A60e, Moaear RMT,
HEOOXOMMBIN HAOOP PEAKTHBOB U TIOCY/IbI.

Ne n/m HanmenoBanue KomnuecTtBo

1. | lraruss 20

2. | Xumuueckas nocyzaa (KpyrioJoHHbIE KOJIOBI, TU(IerMaTopsl, 196
XOJIOJMIIBHUKY, TPUEMHHKH, aJUTOHXKH) IJ1s1 PpaKIIMOHHOM
HEPEroHKU

3. | [Ipubop ¢ TOBYIIKO# JIJIS ONIPEIeICHHS BIIAXKHOCTH 110 JIuHY 1 2
Crapky

4. | lNazoxuAKOCTHOM XpomaTorpad 2
Pedpaxromerpsl 3

6. | [IpuGopsl s onpeeNieH s TEMIIEPaTypPhl BCITBIIIKA 2



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/

7. | Texuuueckue Bechl 3

8. | Buckosumerpsl 3

9. | XumHueCcKue peaKTHBbI, UHIMBHYaTbHBIC YTIEBOIOPOIbI 23
(cranzapTsl)

10. | O6pa3iel HedTElH 1 HEPTETPOTYKTOB 5

10. O6pa3oBaTesibHbIE TEXHOJOTHH:

B mpomecce wu3yueHHMs JUCHMIUIMHBI HCHOJB3YIOTCS Kak TpPaAWIMOHHBIC, TaK H
WHHOBAIIMOHHBIE TEXHOJIOTUM, AKTUBHBIE M HWHTEPAKTHBHBIE METOABI U (OPMBI OOYUCHHS:
TEXHOJIOTUSl OOBSCHUTEIFHO-MIUTIOCTPATUBHOTO OOBSCHEHHWH C 3JIEMEHTaMH MPOOIEMHOTO
U3JIOKEHHUSA,  TEXHOJOTUS  MpoQecCHOHATBHO-OPUEHTUPOBAHHOTO  OOy4YeHHus,  JICKLUH,
OOBSICHUTENIHO-WILTIOCTPATUBHBIN METOJI C 3JIEMEHTaMHU MPOOJIEMHOTO M3JI0KEHHsI, KOHTPOJIbHBIC
u 1abopaTopHbIe paboTHl, Pa300p KOHKPETHBIX CUTYAIH, PEIICHNE CUTYallMOHHBIX 3a/1a4.

11. Ouenounsie cpeacrBa (0OC):

11.1. OueHounble cpencTBa ISl BXOAHOIO KOHTPOJISL (MOT'YT OBITh B BUJIE TECTOB C 3aKPBITHIMU
WJIA OTKPBITBIMU BOIIPOCAMH).

11.2.  OueHouHblE CpEACTBA TEKYIIEro KOHTPOds Gopmupyrorcs B coorBeTcTBuu ¢ JIHA
yHUBepcHTeTa (MOTYT OBITH B BHJE TECTOB, CUTYAllMOHHBIX 3a]ad, JEJIOBBIX M POJIEBBIX WID,
JAUCITYTOB, TPEHHHIOB U IIp.).

11.3. OnieHOUYHBIE CPECTBA IS IPOMEKYTOUHOM aTrTecTanuu B popme 3adera.

Ne Bun xoHTpons KonTtponupyemsie TEMBI Komnereniuy,
/i (paznensbn) KOMITOHEHTEI KOTOPBIX
KOHTPOJHUPYIOTCS
1 Texyuui, OCHOBEI cucremarnueckoi | [1K-1,12,13
KOHTPOJIbHAS KJTaCCU(UKAIIAN OpPTaHUYECKUX
pabota COEMHEHUN
2 Texyuui, Oo6mume CBOICTBa u | [1K-1,12,13
KOHTPOJIbHAS KJaccupukanus Heprei
pabota
3 [IpomexxyTouHBIN Bormpocs! aiist 3auera I1K-1,12,13
KOHTPOJIb

Bapuaut KOHTPOJbLHOKH padoThI Nel.

=

2,3-TUMETHIATEKCEH-3
1-meTuin-2-u30nponuiI-uuKIONeHTaH
3. 2,4-numernn-oyranon-1

N

=

2,2, A-TpuMeTHIIIICHTaH
1,3-mumeTni-2-BTopOyTUI-IIUKIOTeKCEH-2
3. 2, 3-musTHi-neHraHanb-1

N




N

N e

N e

N

N

N

N

N e

N

N

N

N

N =

2,6-muMeTnIT-4-130MponuiI-oKTeH-3
1,2- muaTHn-3-u30nponmI-UKIO0yTaH
2,3-1u30nponuiI-reKcanoBas KMCI0Ta

2-MeTI-3,3-TUATUIrenTeH-4
1-meTun-3-BTOpOYTUI-IIMKIOTICHTCH-2
3,5-muyTIIT-0KTaHOd-1

3,3-mumeTmin-4-TpeToyTri-renten-1
1,3-muaTHn-2-TpeTOy THIIMKIIONICHTeH-1
3,4-muBTOPOYTHII-IEKAHOBAsI KMCIOTA

2,3,4-tpuMeTnin-3-3TUI-TeKCaH
1,4- numetrii-3-u300yTHiI-0€H3011
2-DTHI-3-U30IPONMIIHNKIONEHTaH0I-1

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

3,5-muMeTrIT-4-u30MponuiI-reKceH-2
1-MeTun-2,5-muu30nponuia-6eH301
2-METHI-3-U30IPONUI-IIUKJIONEHTEH-2-01-1

3,4- s TIT-5-MeTui-rekces-2
1-metuin-3,4- nuaTrin-0eH30:1
2-0THI-3-MeTUI-(HEHOIT

2,5-mumMeTnin-3-u30nponuia-rente-1
1-3tun-3-TperdyTun-0eH3on
1,3- AMMeTHI-5-3THI-IINKIIOT€KCEH-3-0JI-2

1-meTwi-2,4-muBTOPOYTHUI-0EH30T
1,3-mumeTni-2-BTopOyTUI-IIUKIOTeKCEH-2
3,4-mumerni-2-u3onponmi-GheHoma

1,3-aumeTiii-2-BTopOyTHII-IIUKIIOTEKCEH-2
2,6-muMeTHI-4-130MpOonuiI-oKTeH-3
2-METHI-3-U30IPONUI-IIMKJIONEHTEeH-2-01-1

2,6-muMeTHIT-4-H30MPONUI-OKTeH-3
1,4-mumeTnin-2-TpeTOyTun-6eH30m1
2, 3-nusTHII-neHTaHaTb-1

2-MeTni-3,3- I3 THITENnTeH-4
1,3-mudTHIn-2-TpeTOy THIIMKIONEHTeH-1
2,3-1uMeTHaI-1-3THI-IIMKIIOreKCEH-3-01-2

2,3,4-TpuMeTrIn-3-3THiI-TeKCaH
1,3-mumeTnin-2-u300yTHUII-0eH3011
2,3-nuMeTHI-reKcataib-1
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=

3,5-mumerun-4->Tun-rekces-2
1,3-nmumeTrI-2-BTOpOY TUIT-ITUKIIONIEHTEH -2
3. 2-ptun-3,4-nuMmerun-QeHoln

N

=

3,4- s TIIT-5-MeTuin-rekces-2
2,5-TUMeTIIT-3-U30IPOITUII-TeNTeH-1
3. 2,3,4,5-rerpamerii-4-3THII-OKTaH

N

=

1->trn-4-u300yTHIT-0€H301T
2,4-numMeTHn-4-u301pOoNUII-TeNTeH-2
3. 2-METWI-IUKIONEHTEH-2-0i1-1

N

=

1,5-mumeTni-3-u300yTHIT-0eH30T
2,3-TUMETHIT-5-U30IPOITHIT-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

Bonpochl K KOHTPOJILHOM padoTe No2.

. Knaccudukanus nedreii mo yriieBogopoHOMy COCTaBY.
. DJIeMEHTOPraHNYeCKUe COeIMHEHUS B HEPTSIX.

. Cepoconepxaliye coeTMHeHNUs: HeQTeu.

. Texanyeckuii aHamu3 HeTei.

. DNeMeHTHBIN cocTaB He(TeH.

. @usnueckue cBoiicTBa HEPTEH.

. I'pynnoBoii coctaB HedTei.

0 N N L AW N~

. OpaKIMOHHBIN cOCTaB HE(PTEH.

9. OcHOBHBIE HaMpaBJeHUs epepadOTKH HeTeH.

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

12. I'azoruaparsl.

13.Metoas! uccrnenoBanusi HepTel pazTMUHBIMU (HU3UKO-XUMUIECKIMHU METOIaMHU.
14. ApomaTHueckue yrieBoopoabl B HePTAX.

Bonpoce! i 3a4era.

1.061m1as xapaKTepuCTHKa TOPIOYUX UCKOTTAeMbIX

2. CocTaB M CTPOEHUE OPraHUYECKOTO BEIIECTBA PACTUTEIHHOCTH.

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

4. TexHUYeCKU aHAINU3 U AJIEMEHTHBIN cOCTaB He(pTel U MPUPOTHOTO Tra3a.
5. OcHOBHBIE pa3NUYMsl COCTaBa TBEPABIX TOPIOUNX UCKOMAEMBIX U HE(PTEH.
6. Paznenenne HedTelt Ha TpyMIbl COSAMHEHHH 1O PACTBOPUMOCTH.

7. Paznenenne HedTeil Ha rpyMIBI COeMUHEHHH 10 MeToay CTaHUKOBA.

8. OCHOBHBIE KJIACCHI OPTaHUYECKUX COCTMHEHUI He(PTEH.

17
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9. I'pynnosoit coctas Hedreil. MeToAbI pasaeicHus.

10. MeToab! onpeneneHus CTPYKTYPHO-TPYIIIOBOIO cOCTaBa Hedrei.

11. I'erepoaromusic coequnenns nedreit. Criocodbl HX BbiEIEHHS.

12. CriekTpaibHble METO/bI H3yUeHHs HeTel.

13. OcHoBHBIE Hanpag/ieHus nepepaboTku HedTei.

14, TIpakTiyeckoe HCNOJIb30BaHAE NIPHPOJIHOTO rasa.

15. Cepocojiepkanue coejivHeHust HedTeii 1 NpUMpOaHOro rasa..

16. Meroibl uecrenosanus Herel Ha pa3HBIX YPOBHSAX.

17. ®paxuuonnsii coctas Herei. Knaccudukanms Hedrei Ha WX OCHOBE .
18. JIunw/ibt BRICIINX PaCTEHHMI.

19. CanponenuToBbie yrid. X reHeTiyeckas CBA3b C HCPTAMH.

20. Yrneroapl BEICIIHX PaCTCHHIA.

21. MeToas! BRIICTICHHS apOMaTHYECKHX YIUICBOIOPO/IOB HedTeH.

29. Knaccuhukanus Herel no cocraBy u CBOHCTBAM.

30. Meroast Xxpomarorpaduu npu U3y4eHHn cocrapa He(rei.

3 1. Meros! ONTHYECKOHR CIEKTPOCKONHM NPH H3YUYESHHH COCTaBa HedTei.
32. MeToibl paIHOCIEKTPOCKONHH TIPH H3YUCHHH COCTaBa HedTEH.

33. B3auMOCBs3b QU3HUECKMX CBOHCTB U cocTaBa HeTCH.

34. [ToxazaTeny NPeTOMICHHS Pa3THYHLIX TPYIIT COCAHHNCHHH HeTe.

35. BA3KoCTE H IITOTHOCTE HeTei.

Hpuaomenne 1

(JcHOBHBIEC TEMBI /LISl CAMOCTOATENBHOI padoTh.

1. OcnoBHbie HeQTeHOCHbIE pernoHbl Poccun.

2. VIUIeBoI0PO/THEIE KOMIIOHEHTHI HeTeH.

3. Kueopoacoaepikanme OpraHiiaecKie COCIHHCHHS.

4. Knaccupukauns Hedrell o coIepKanuio YIICBOJOPOIHEIX KOMIIOHCHTOB.
5. Knacenduxanus Hedreit Mo GH3HYCCKHM CBOICTBAM.

6. brorenHoe # aGHOTCHHOE MPOUCXOXKACHHE He(TH H raza.

7. Texnmueckuii anami3 Hedreit # HedTEMPOIYKTOB.

8. DnemeHTHBIH cocTaB HedTel.

9. IpupoHbIe ra30ruparsl.

| 0.Hedrrexumus u veprenepepaborka.

11. Xpomatorpadudeckue METOAbI HCCAEIOBAHUS COCTaBA HedTe.

12. W3yuerne cocTasa HedTeil METOJaMH ONTHYCCKOH CIICKTPOCKOMHH.
13.Miayuenne CTpyKTYpHO-IPYIINIOBOTO cocTasa Hedreil MeTojamu crekrpockonun SMP 'H u

14.ITprpoooXpaHHkie MEPOTIPHATHS 1IPH Jlo0bIYe 1 nepepaboTke HedTh.

Pazpaborapxn:”

e —a
2 /f/"){’/ npodeccop A.T. TMpoiinakor
(gﬁﬂ?mcs)
4

[TporpaMma paceMoTpesa Ha 3ace/ianny kade/ips! uingeckoii H KOLIOHIHOM XHMHH

«/S» €3 2019r.
[Ipotoxon Ne 4~ 3as. kadeapoit _@,{)EJ&Z O.A. DaenpiuTeitn

Hacrosimmas nporpamMma He MOzeT ObITh BOCHPOM3IBEICHA HH B Kakoii dopme 0e3
HpeIBAPHTEILHON0 MHCHEMEHHOI'0 paspeenus Kade/pbi-paspador4uKa nporpamMmbl.



