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1. eab u 3aga4u TUCUMIIMHBI

Heap AMCHUNIUHBI — TOTOBHOCTH BBIMTYCKHUKOB K MEXIUCHUIUTMHAPHONW SKCIIEPUMEH-
TAJIbHO-UCCIICAOBATENLCKON ESITEILHOCTH ISl PEIICHUs 3a/1a4, CBA3aHHBIX C Pa3pabOTKON MH-
HOBAIIMOHHBIX 3()()EKTUBHBIX METO/IOB OypeHHsl HE(TAHBIX U ra30BbIX CKBAXXUH, pa3paboTKoil U
AKCIUTyaTallMel MECTOPOKIEHUH YIIIEBOAOPO/IOB, UX TPAHCIIOPTA U XPaHEHUS.

3agaum JUCHMIIMHBI:

- (popmupoBaHuE NpeACTaBICHUN Y CTYICHTOB:

® 0 COCTaBe M CBOWCTBAX HE(PTSHBIX CUCTEM, Ia30B PA3IIUYHOTO MPOUCXOKICHHUS,

® 0 METO/AaX HUCCIIEAOBAHMS, Pa3/IeICHuUs, KIacCH(PHUKAIMIAX HEQTIAHBIX CUCTEM

® O CB3M MEXJAy COCTaBOM, TEPMOAMHAMUYECKUMH YCIOBUAMU M (UUKO-
XUMHUYECKHUMH CBONCTBAMH HEPTSIHBIX CHCTEM.

- (hopMupoBaHKE 3HAHUH Y CTY/ICHTOB:

e  KOMIIOHEHTHBIH cOCTaB He(TU U APYTUX YIIEBOJAOPOIHBIX CHCTEM MPHUPOJHOTIO U
TEXHOI€HHOI'O IIPOUCXOXKICHUS;

e  (PUBUMKO-XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB YTJIEBOJAOPOJOB M TE€TEPOATOM-
HBIX cOeMHEHUN HeDTH;

e METOJbI pa3/ieJICHHs] MHOTOKOMIIOHEHTHBIX HE()TSHBIX CUCTEM;

e METOJBI UCCIEeOBaHUA HEPTH U HEPTEPOLYKTOB;

e  cBolicTBa HE(THU KaK JUCIEPCHOM CUCTEMBIL;

e 0CcOOEHHOCTH He(Tel U MPUPOJHBIX TA30B CHOMPCKUX MECTOPOKICHUI;
OCHOBHBIEC THUIbl U MPHUHIMIIBI KIacCuPuKanuii HedTH, HEPTIHBIX AUCIEPCHBIX CH-
CTEM, ra30B;

e  TMPUYHMHBI OCIOXKHEHUH (ruaparoodpazoBanue, ornoxkeHuss ACIIO u np.), Bo3HUKa-
IOIIMX TP 100BIYe, MOrOTOBKE, TPAHCIIOPTE M XpaHEHUH HEPTH U Ta3a;

e  TUIOTE3bI IPOUCXOXKACHUS HEDTH;

e TOCYHApCTBEHHBbIE M OTpPACIEBbIE HOPMATUBHBIE JOKYMEHTBI, PErJIaMEHTUPYIOLINE
MOPSATIOK, CPE/ICTBA U YCIIOBHS BBITIOJIHEHUS CTAHIAPTHBIX UCIIBITAHUN HE(DTH U rasa.

- (popmupoBaHuE YyMEHUM:

e  HCHOJb30BATH MPUHIMIIBI KJIAaCCU(PUKALNU HEPTEra30BbIX CHUCTEM;

e  TPUMEHSATH 3HAHUS O COCTABE U CBOWMCTBAaX HE(TU U ra3a B COOTBETCTBYIOLIMX pac-
yerTax;

e TPOBOJUTH CTAHJAPTHBIE SKCIIEPUMEHTHI, 00pabaTbiBaTh, MHTEPIPETUPOBATH pe-
3yJIbTaThl U JIeN1aTh BHIBOJIBI;

e  HCIOJb30BaTh CTAaHJAPTHBIE IPOrPAMMHBIE CPE/ICTBA;

e HUCHOJB30BAaTh (PU3MKO-MATEMATHYECKHH ammapaT s pelIeHHs pacyeTHO-
AHAINTUYECKUX 3a/1aY;

e  IIPOrHO3UPOBATh MOBEACHUE HEPTH U raza B pa3IMUHbIX TEPMOJUHAMUYECKUX YCIIO-
BUSIX, ONUPASICh HAa 3HaHUE UX COCTaBa U (QU3UKO-XUMHUECKUX CBOMCTB

2. MecTo TMCHUILUIAHBI B CTPYKTYpe 00pa3oBaTe/IbHOI MporpaMmsl 1o HampasJie-
auro noaroroBku 05.03.01 I'eostorus

JlMcuuIuinHa OTHOCHTCS K JAUCHUIUIMHAM 1o BeIOopy bioka 1. Ona HemocpeacTBEHHO
CBsi3aHa C JUCHMILIMHAMU €CTECTBEHHOHAYyYHOro M MareMaTnueckoro muxia («lccnenoBanue
BEIIECTBEHHOI'O COCTaBa TOPHBIX MOpon», «OO0mas reonorus», «dusuka», «MaremaTnkay) u
OIMUPAETCS] HA OCBOCHHBIE ITPU M3YYEHUH JAHHBIX TUCLHUILIMH 3HaHUS U ymMeHus. Kypc moctpoen
Ha OCHOBE COBPEMEHHBIX TPEOOBaHMI K YPOBHIO MOATOTOBKU OakalaBpOB M HampasJieH Ha (op-
MHUPOBaHUE Y CTYACHTOB IPEJICTABICHUN O COCTaBE M CBOMCTBaX HE(TSAHBIX CHCTEM, ra30B pa3-
JMYHOTO MPOUCXOXKICHHUS, O METOAAX MX UCCIIEAOBAHMs, pa3ieieHns, KiIacCu(puKausaxX u o CBs-
3U MEX1Y COCTaBOM, TEPMOJUHAMUYECKUMHU YCIOBUSAMU U PU3NKO-XUMHUECKUMHU CBOMCTBAMH.



O¢¢dexTuBHOE U3yuYeHHE AMCLUUIUIMHBI NPEANoIaracT Hajauuue 0a30BbIX 3HAHMUN IO Ta-
KMM JUCLMIUIMHAM, Kak: «DPusukay, «lcciaenoBanue BEMECTBEHHOIO COCTaBa TOPHBIX TOPOI».

3HaHMsl, TOJYYCHHbIE NIPU W3YYCHHH AMCLMILIMHBI «['Oproune Moje3Hble MCKOIAEMBIE)
IIOMOT'YT B IIOATOTOBKE K HUTOrOBOMY T'OCYIapCTBEHHOMY 3K3aMeHy, Hanncanuo BKP.

3. (I)opanyeMble KOMIICTEHIUU U UTHAUKATOPbI UX JOCTUKCHUS MO TUCHUIIINHE

Koabl kom- Conep:kanue KomIe- Koa u HaumeHOBaHMe HHAMKATOPA 10CTHKEHUS
neTeHInNn TEeHINH KOMIIETEeHIINH
IIKC-1 Cmocoben  wucmoab3o- | [IKC-1.1
BaTh 3HaHUSA B oOsactu | 3HaeT 0a30BbIC TI'EOJIOTHYECKHE, Teo(hU3NIECKUE,
I'€0JI0Truu, FGO(bH3HKH, Ir€OXUMHNYCCKHUC, rnnporeonornqecxne, I/IH)KeHepHO-
T€OXUMHH, THAPOTEO- | TEOJOTUYECKHUE U JIPYTrue TEOPUH, KOHIICTIIIMU H T10-

JOTMM W HHKEHEPHOHN
TEOJIOTUH, TEOJIOTMH MU
T€OXUMHH TOPIOYHX
UCKONIAEMBIX JJIs  pe-
LICHUS Hay4HO-
UCCIIEI0BATEIBCKUX

3a71a4 B COOTBETCTBHH C
HaIpaBJICHUEM H IIpO-

¢dunemM NoAroTOBKU

HATUS Ui PELICHHS HAay4YHO-UCCIEN0BATEIbCKUX
3a1a4

IIKC-1.2

[IpuMmensier Ha IPAKTUKE 3HAHUSA O I'€OJIOTUYECKUX
reo(PM3MIeCcKuX, TeOXUMHUYECKHIX, THIPOTeOIOrHye-
CKUX, WH)XXECHEPHO-TEOJOTMYECKUX U APYTUX IPUH-
numnax paboTsl JUIst peLIeHus HAay4YHO-
HCCIIEIOBATENIbCKUX 3a1a4

ITIKC-1.3

Brnazneer ocHOBaMHU Te0JIOTHYECKUX Te0()U3MUECKUX,
F€OXUMUYECKUX, THAPOr€OJIOrHYECKUX, HHKEHEPHO-
IEOJIOTUYECKUX 3HAHUM i1 pPElIeHUsT HAay4yHO-
HCCJIEIOBATENILCKUX 33724

4, CprKTypa H CodepiKaHuEe TUCIHUIIJTUHBI «['oproume 1moJjie3Hble HCKONAEMbIE)

4.1 CTpykTypa IHCUMILIHHBI

061112151 TPYAOCMKOCTb AUCHUIIIIMHBI COCTABIIACT Z 3a4CTHBIC COAWHUIIEI, E aKaJCMHU4c-

CKHX Yaca.
Bun pabotsr Ounas gopma oOyueHus
Tpyno€MKOCTb, akajl. 4acoB

ceMecTp BCEro
OO0u1asi TPy10€eMKOCTh 8 72
KonTakTHas padora: 8 40
Jlex1noHHbBIE 3aHATUS 8 12
JlaGopaTopHbie pabOThI 8 24
KonrtakTHas paboTa B mepuoJ1 Teope- 8

4

tudeckoro ooyuenus (KoutTO)
KonTakTHas paboTa B IepHoO/I MPOMe- 8
JKYTOUHOM arrectaumu [1A
CamocrosiTejibHas padoTa: 8 37
CaMOoTOITOTOBKA (TIpopaboTKa | 1Mo- 8
BTOpPEHHE JICKIIHOHHOTO MaTepuana u 7
MaTepuaia y4eOHHUKOB U y4eOHBIX T10-
cobwuit, 'OCTos u np.,)




MOJTrOTOBKA K J1a00paTOPHBIM 3aHATH- 8 7

M

MOJrOTOBKA K MTPOMEKYTOUYHOM aTTe- 8 7

CTalluu

MOATOTOBKA K 9K3aMEHY 8 11
Koutpoin 8 -

4.2 Pacnpenesienue BUA0B Pad0ThI M X TPYA0EMKOCTH 10 pa3iesiaM JUCUMIIIMHbI

Ounas popma 00yueHUs

Bunpl yueOHOM paboThI
(B yacax)
No @OpMBI TEKYILETO
n; Paspen nucumruineel/ KOHTaKTHas KOHTPOJISI YCIIEBaeMO-
TEMbI v T, TPOMEKYTOUHOMN
o e o = o < 2 | CTH, IPOMEXKYTOYHO
3| E| | & = 3 arTecTaluu
= 5| 5| Z3&| | =
8| = 2| 0|8
Q 7 < o
1 Beenenue. Xumunueckuii 812124 bnuu-onpoc. Pa6o-
cocTaB He(TH Ta ¢ 000pPYIOBaHHEM.
MeToab! BBIIETICHU, 8
o | DasueseHus u onpeienens 114 4 baui-onpoc. Pabo-
cocraBa HEPTSHBIX KOMIIO- Ta ¢ 000PYIOBAHHEM.
HEHTOB
OcHoBHBIE PU3UKO- 8 .
OpoHTaNBHBIN
XUMHUYECKHE U TOBAPHO-
. OTIpocC.
3 TEXHUYECKHUE CBOMCTBA 2 | 2 4
Pa6ora c o6opyno-
HE(TH U METOJIbI UX OTIpeJie-
BaHUEM.
JICHUS
8 [Ipe3enranus.
4 Knaccudukanum vedru 1] 2 4 Pabota ¢ o6opymo-
BaHUEM.
8 4/0 Bru-onpoc. Pa6o-
5 [Ipoucxoxnenue Heptu 1] 2 4 1-orp
Ta ¢ 000py/I0OBaHUEM.
8 [IpesenTanus
Hedtp — kak nucnepcHas
6 b °P 2 | 4 4 PaGora c o6opyo-
CHCTEMa U €€ CBOMCTBA
BaHUEM.
XUMHYECKUH COCTaB ra3oB. | 8
OcHoBHBIE PUBHKO-
(11 bnun-onpoc. Pa6o-
7 | XuMHUYECKHe CBOMCTBA ra3oB. 2 | 4 4
Ta ¢ 000pyI0BaHUEM.
MeTo/IbI UX OTIpeIeICHHS U
pacuera Knaccugukarum.
8 bru-onpoc. Pabora ¢
MeTtonpl ouncTKH HETH, trorp
8 1] 2 2 obopynoBanuem. Te-
ra3a u He)TerpoIyKTOB
CTHpPOBaHHUE.
8
DK3aMeH 3a4eT Mo BOMPOCaM
Uroro: 12 | 24| 51 | 32




4.3 Conepxxanue pas3iejioB QU CHUANINHbBI

Tema 1. BBenenne. XuMu4eckuii coctaB He(TH.

Poins yrineBogopoaHoro ceipbst B 9koHOMUKE Poccnn. O6bvem no6b1un HedTH U raza. Co-
OTHOLICHHE TEMIIOB PACXOJOBAaHUSA M MPHUPOCTA 3alacoB YIIIEBOAOPOJOB. 3HAYECHUE 3HAHUU O
XUMHUYECKOM COCTaBe M CBOWCTBaX He(dTeill M ra3oB. 3aBUCUMOCTh CBOWCTB HE(TETa30BBIX CH-
creM oT PVT—ycnoBuii u posib (ha30BbIX IEPEXOIOB YIIIEBOAOPOAOB B YCIOBUAX 100bIUH, cOOpa,
MOJATrOTOBKH, XPaHEHUS, TPAHCIIOPTA U MIEPePabOTKH.

Tema 2. MeToabl BbljleJIeHHs, pa3ie/eHUs U ONpe/iesIeHIs cOCTaBa He(TAHBIX KOM-
TOHEHTOB.

MeToabl BBIICIEHUS U pa3eNeHHs yrIIEBOJOPOJIHBIX KOMIIOHEHTOB: IEPETOHKA M PEK-
tudukanus, agcopoburonHas xpomartorpadus, tepmoauddysus, auddys3us yepes MeMOpaHbI,
KpHUCTaTU3aIMs, KOMILIEKCOOOpa3oBanue. MeTo/bl BBIICICHUS M Pa3/ieieHus] HeYTIeBOAOPOI-
HBIX KOMIIOHEHTOB: DKOJIOTHYECKUE U TEXHOJOTMYECKHE ACTICKTHI BBIJICIICHHS, BBIJICICHHUE CMO-
JMCTO-ac(aIbTEHOBBIX BEILECTB, Pa3/IeiICHHUE CMOJIMCTO-ac(alIbTEHOBBIX BEIIECTB. XpPOMAaToO-
rpadpuveckue MeTOAbl aHanu3a. Buabsl Xpomarorpaduu: Ta30KHAKOCTHAs, KHIKOCTHO-
KHUJIKOCTHAs, Ta30-aICOPOIIMOHHAs, KHUIKOCTHO-acopOImonHas. TeopeTnueckiue OCHOBBI METO-
Jla Ta30BOi xpomatorpaduu. [IpuHIMITHAIIEHOE YCTPOUCTBO ra305KUIKOCTHOTO Xpomarorpada.
Ha3nauenue u mpuHIMIT AEHCTBHS XpOMaTorpaduvyeckux KOJOHOK, JeTeKTopa (TI0 Terionpo-
BOJIHOCTH), perucrparopa. KauecTBeHHBIN U KOJUYECTBCHHBIN aHAJIU3 CMECH KOMIIOHEHTOB Me-
TOJIOM Ta30-)KHIKOCTHOW Xpomarorpaduu: XapakTepUCTUUYECKHE MapaMeTphl Xpomarorpaduye-
CKOT0 THKa, METO]] a0COJIFOTHOM KAJIMOPOBKHM M METOJI BHYTPEHHEW HOpMan3anuu. Pa3nencuue
HEPTIHBIX (DpaKIHiA METOAOM >KHIKOCTHO-aJCOPOIMOHHON Xpomarorpaduu. AHaIHM3 COCTaBa
QJIKaHOB, APOMATHUYECKUX YIIICBOJAOPOIOB U JAPYTrUX KOMIIOHEHTOB HeTH. BricokoahdekTuBHas
KHUJIKOCTHasE Xpomarorpadus B HCCIEJOBaHWUHU TPYNIOBOTO coctaBa Hedreil. TumoBas cxema
UCCIICIOBaHMSI HEPTH.

Tema 3. OcHOBHBIE PU3NKO-XUMHYECKHE U TOBAPHO-TEXHUYECKHE CBOHCTBAa HepTH
M MeTO/bl UX ONpeaeIeHHs.

[TnotHocTh. Omnpenenenue. Jlpana3zoH IUIOTHOCTEH HEPTH. 3aBUCUMOCThH IUIOTHOCTH
He(TU OT XMMMUYECKON MPUPOJIbI BXOJSIIIUX B HEE BEIIECTB, (PPAKIIMOHHOTO COCTaBa, KOJIMYe-
CTBa CMOJIUCTO-ac(halbTEHOBBIX BEIIECTB, pACTBOPEHHBIX ra3oB. Pacuer mioTHocTH HedTH TpU
M3MEHEHHUSX TeMIlepaTypsbl, faBiaeHus. OTHOCUTENbHAs TUIOTHOCTh HepTu. CTaHIapTHBIE METO-
JIbl OTIpEeJIeNIEHUs TNIOTHOCTU: apeOMETPUUYECKHH, TUKHOMETPUYECKUH, C MOMOIIbIO JJabopaTop-
HOTO IIU(POBOTO U3MEPUTENS TUIOTHOCTH XUAKOCTEeH. [ITOTHOCTH erazupoBaHHON HEDTH.

MonekyisapHasa macca. [IoHATHE 0 MOJIEKYIAPHOU Macce «CpeaHein» MolieKyibl. PopMy-
na BonHoBa 1715 pacueTa MOJIEKYISIpHOM Macchl O€H3MHOBBIX (PpakiMii IO TeMneparypaM Kure-
HUS. AJIJUTUBHOCTb MOJIEKYIIpHON Macchl HedTu. Kprockonuueckuit MeTos onpeaeneHust Mo-
JIEKYJIAPHON Macchl HEPTAHBIX (paKuil.

Bsskocts. JluHamMuueckas MU KMHeMaTHuyecKasl BSI3KOCTb He(TH. PU3NUECKUN CMBICI.
PasmepHocTH. 3aBUCHMOCTH BA3KOCTH OT TEMIIEpaTypbl, XUMHUYECKOIO COCTaBa, XUMHUYECKOU
CTPYKTYPBHI (CTEIIEHH Pa3BETBICHHOCTH, JJIMHBI OOKOBOTO alu(paTHYECKOro 3aMEeCTUTENs, KOJIH-
YecTBa LIMKJIOB B MOJIEKYJIE U JIp.), MOJEKYJISIPHOM MacChl U TEMIEPATYyphl KUMIEHUS YIIIEBOJO-
ponoB He(PTH, KOJIMYECTBA PACTBOPEHHOTO Ta3a, COACP)KAHUS M COCTOSHHUS CMOJHUCTO-
ac¢albTEeHOBBIX BELIECTB, COACPKAHUS M COCTOSIHUSI BBICOKOMOJIEKYISPHBIX MapadUHOBBIX yT-
J1eBOA0pOoAOB. HeaauTUBHOCTD BA3KOCTH HE(PTH. DKCHEPUMEHTATIbHbIE METO/AbI ONpeAeIeHUs
BA3KOCTH Pa3IMYHBIX He(Tel, MaJOBI3KUX, BI3KUX U BHICOKOBA3KHX, C TIOMOIIbIO BUCKO3HMET-
pa (KuHemaTudeckas), KaJIuOpOBAaHHOTO OTBEpCTHs (YCIOBHAs), POTAIIMOHHOIO BUCKO3MMETpPA
(InHamMuYeckasi), COOTBETCTBEHHO. Pacuer Bsizkoctu HedTu: hopmyna Banbrepa, popmyna Ou-
JIOHOBA U JIp.



[ToBepxHocTHOE HaTsKeHHE. OCOOEHHOCTH MOBEPXHOCTHOTO CJIOSl HA TPAaHUIIE pasnera
¢a3. Ousnyeckuii cMpica. PasmepHOCTh. 3aBHCHMOCTh OT TeMIIEpaTyphl, JaBJICHHs, Kjlacca yr-
JIEBOJIOPO/A, TOJSPHOCTH BellecTBa. Mex(da3zHoe MOBEPXHOCTHOE HATsDKEHHE. DKCIIepUMEH-
TaJIbHBIE METO/bI U3MEPEHHS BETMYMHBI MEXK(Pa3HOTO TOBEPXHOCTHOTO HATSXKEHHS.

JNaBnenue HacoimeHHbix mapoB (JIHII). TIpaktudyeckoe 3HaueHHe. DKCIIEPUMEHTAIBLHBIE
METO/Ibl OTIPEICIICHUS.

Temnepatypa 3acTeiBaHus. BiusiHre XUMHUYECKOro coctaBa He()TH Ha TEMIEpaTypy 3a-
cThiBaHUA. [IpakTHueckoe 3HaYEHUE TEMIEPATypbl 3aCThIBAaHUSA. DKCIEPUMEHTAIbHBIE METOJIbI
ONpeIETICHUSI.

TemnepaTypa BCHBILIKH, BOCIUIAMEHEHMSI U caMOBOCIUIaMeHeHus. [IpakTuueckoe 3Haue-
HUE. DKCIEPUMEHTAIbHBIE METO/IbI ONPEICICHUSI.

Tema 4. Knaccupuxanuu HedrTu.

Knaccudukanum HeTH 0 XUMHYECKOMY COCTaBY, T€HETHUECKUE KIacCU(UKALUH, TeX-
HOJIOTUYECKUE KIIaCCU(PHUKALIUH.

OcobeHHOCTH XMMUYECKOTo cocTaBa HedTell CaxanuHcKoi obmacTu 0071acTH U IPYTUX
PETHOHOB.

Tema 5. IIpoucxoxaenne HeTH.

I'unore3sl MuHEepanbpHOTO NporcxoxaeHus Heptu.l unoresa Menneneea .M. 06 oOpa-
30BaHMM YIJIEBOJOPOI0OB BCIEACTBUE B3aUMOJICHCTBHSI KapOMJI0B METAIIJIOB ITYOUHHBIX IIOPOJ €
BOJIOM. ['MIIOTE3bI KOCMHYECKOTO MPOUCXOXKAEHHUS HedTH. Marmarudeckas THIIOTE3a IpPOHC-
xoxaenus Hedru. IIpencraBienus o6 opraHuyeckoM npoucxoxxaeHuu Hedtu. CoBpeMeHHBbIE
npezcTaBieHus 00 oOpasoBanuu Hetu u raza. Ocaakonakorienue. [{narenes. Kararenes. O6-
pa3oBaHUE OCHOBHBIX KJIACCOB YTJIEBOAOPOIOB HEPTH.

Tema 6. HedTh — Kak qucnepcHasi cCHCTeMa U ee CBOIiCTBA.

MeXMOTEKyIsIpHBIE B3aUMOCHCTBUSI KOMIIOHEHTOB HEPTH. AcCoUaThl HEPTH U CTPYK-
TypooOpa3zoBanue B Heil. Kimaccudukarys HedTSIHBIX JUCTIEPCHBIX CUCTEM Ha OCHOBE KJlaccuye-
CKHX IPU3HAKOB JUCIIEPCHOTO COCTOSIHUS: IO CTENEHU JUCIEPCHOCTH, arperaTHOMY COCTOSIHUIO
JMCTIEPCHOM (a3bl U AUCHEPCUOHHON Cpelbl U XapaKTepy MOJIEKYJSPHBIX B3aMMOJAEHCTBHM Ha
rpanuue paszaena ¢as. Pa3zoBble Mepexoabl B MPUPOAHBIX HEPTSIHBIX TUCHEPCHBIX CHUCTEMaXx.
Crierpuduueckue CBOMCTBA IUCHEPCHON CUCTEMBI: CTPYKTYPHO-MEXaHWYeCKas MPOYHOCTh U He-
yCTOMYMBOCTh. Peosiornueckue cBOiNCTBA HEPTH.

Tema 7. XumMuyeckuii cocraB NpUPOIHBIX M HeTe3aBoACKHUX ra3os. Kinaccuduka-
nuu razoB. OCHOBHbIC (PHM3MKO-XHMHYECKHE CBOMCTBA ra3oB. MeToAbl UX ONpeeeHus U
pacuera.

KoMnoHeHTHBIN cocTaB ra3oB MPUPOAHBIX, HEPTAHBIX, HEPTE3aBOACKUX, THAPATOB, Ka-
MEHHOYTOJIbHBIX, CIAHIIEBBIX, OMOrasza: crocoObl BBIPAKEHUSI KOMIOHEHTHOI'O COCTaBa Ia3oB:
MOJIbHBIE, MacCOBbIe, OOBEMHBIE OJH, COAEP)KaHUE YTIIEBOJOPOAHBIX U HEYIJIEBOAOPOAHBIX
KOMIOHEHTOB. OCOOEHHOCTH cOCTaBa pazlW4HbIX ra3oB. KommoHeHTHbIN coctaB rasoB Caxa-
JUHCKOH o6sacTu. XMMHUYECKUH COCTaB ra3oB U KOHeHcaToB CaxaluHCKOM o0aacTu.

Tema 8. Meroasbl ouncTku HeTH, raza 1 HeQTENPOAYKTOB.

XUMUYECKUE METObI OUUCTKU JUCTHILIATOB. OYUCTKA CEpHOM KHUCIOTOM. OuucTKa 1ie-
JIOYBIO.

OU3NKO-XUMUYECKUE METOAbI OUUCTKU HEPTH, raza U HEPTEPOTYKTOB.

Karanutnueckne METObI OUUCTKH.

4.4 Tembl 1 I1aHBI J1a00PATOPHBIX 3aAHATHI



JlaGoparopuasi padora Ne 1.
BBenenune. XuMuueckuii coctaB HE(QTH.

Bompocstr:

. KakoBa pomb yriieBogopoiHoro ceipbsi B 3koHoMuKe Poccun?

. KakoB anemenTHsI# cocTaB HedTu?

. KakoB ¢pakuuonnslit cocraB HedTei?

. B 9em paznuuus rpynmnoBbIX YTIEBOIOPOAHBIX KOMIIOHEHTOB BO ()pakiusx HedTr?
. Kakue Tpu rpymnmsl BemecTB BXOJAT B TPYIIIOBON XUMHYECKUH cocTaB HehTH?

. Kakue geTsIpe kimacca yriieBo10po/i0B BBIACISIOT B cOCcTaBe HePTH?

. Kak pacnpenenstorcs no ¢ppakiusam aakaHbl?

. Kak pacnipenenstorcst mo ¢ppakuusm HapTeHbI?

9. Kak pacnpenenstorcs o Gppakiusm apeHbi?

10. Kak pacnipenenstorces 1mo Gppakmusim oepuHbI?

11. Yro Takoe «reTepoaTOMHBIC» COCTUHECHHS HEPTH?

12. Kak 3aBHCHT copepskaHue CMOJ M ac(alibTEHOB B 3aBUCHMOCTH OT THIIA M BO3pacTa

OO0k, WN PR

HeH?

13. Kakue mMeTayibl BXOJIST B cOCTaB HepTH?

14. Kak BiusieT UHAMBUAYAIBHBIH XUMHUECKUI cocTaB He(TH Ha Ipolecchl Hedrenepe-
pabOTKH U UCTIONB30BaHNE HEPTETIPOTYKTOB?

Iloozomoseka cmyodenmos k pabome ¢ obopyoosanuem: VNHCTPyKTax MO TEXHUKE 0€3-
OIIaCHOCTH.

JlabopaTopHas padora Ne 2.
MeTo1bl BbICTICHHUS, PA3/ICIICHUS U ONPEICIICHUS COCTaBa HEPTSIHBIX KOMIIOHCHTOB.

Bompockr:

1. MeTop! BblA€NIEHUS U pa3AesieHUs YTIeBOIOPOAHBIX KOMIIOHEHTOB: IIEPErOHKA U PEK-
TAUKaIUs.

2. MeTtoap! BhIIENCHHS M pa3JesieHus yriIeBOIOPOIHBIX KOMIIOHEHTOB: aJICOPOLIMOHHAs
xpomarorpadus

3. MeToap! BEIJIENEHUS U Pa3/ICIeHUs YTIEBOJOPOIHBIX KOMIIOHEHTOB: TepMoauddy3us,
T dy3us yepe3 MeMOpaHsbl

4. MeTo/1bl BBIJICJIEHUS U PA3/I€TICHUS YIIIEBOAOPOIHBIX KOMIIOHEHTOB: KpUCTaUIU3alHs,
KOMILJIEKCOOOpa30BaHue.

5. MeTo/ibl BBIJICNIEHUS U pa3AeeHUs] HEYTJIEBOJOPOIHBIX KOMIIOHEHTOB: SKOJIOTMYECKHE
U TEXHOJIOTUYECKHE aCHEKThl BBIIEICHNUS, BbIIETIEHHE CMOJIMCTO-ac(halbTEHOBBIX BEILECTB, pa3-
JIEJIEHNE CMOJIUCTO-ac(albTEeHOBBIX BEIIECTB.

6. Xpomarorpadudeckue MeToAbl aHanu3a. Buabl xpomarorpaduu: ra3oxHJIKOCTHAas,
KUJKOCTHO-KUJKOCTHAsL, Ta30-aJCOpPOLIMOHHAs, )KUAKOCTHO-a/ICOPOIIMOHHASI.

7. TeopeTnueckre OCHOBBI MeTOJa ra3oBoi xpomarorpaduu. [IpuHnunuamIsHOE YCTpOU-
CTBO ra30’kKMJIKOCTHOTO XpoMmaTorpada.

8. Ha3naueHue M mpUHIUN JeHcTBUS XpoMaTorpapuuecKux KOJOHOK, AeTeKTopa (1o
TEIUIONPOBOAHOCTH ), PETUCTPATOPA.

9. KauecTBeHHBI M KOJWYECTBEHHBIN AaHAIU3 CMECH KOMIIOHEHTOB METOJIOM Ta30-
KHUJIKOCTHOM XpoMmaTorpaduu: XapaKTepUCTHUYECKHE MapaMeTpbl XpOMaTorpapuueckoro muka,
MeTO/1 a0COIIOTHOM KaTMOPOBKH M METOJT BHYTPEHHEH HOpMalIU3alluu.

10. Pa3genenue HeTAHBIX (pakiuil METOAOM >KUIKOCTHO-aJACOPOLMOHHON XpOMaro-
rpadun. 11. AHanu3 cocraBa ajJkaHOB, ApOMAaTHUYECKUX YITIEBOJIOPOJOB M APYTHMX KOMIOHEHTOB
HepTu. 12. BricokoaddexTrBHas KUAKOCTHAS XpomaTtorpadus B HCCIEIOBAHUM TPYIIOBOTO
cocTtaBa He(Teil.

13. TunoBas cxema uccieaoBaHus HEPTH.



Iloocomoska cmyodenmog k pabome ¢ obopyoosanuem: CTyICHTBI TOJDKHBI 3HATH TEXHH-
Ky OeszomacHoctu. M3ydenuwe mnacmoptoB mpuOopoB. OrmpeneneHue (PpaKIMOHHOTO COCTaBa
HeTH (KOHJICHCATa, JAU3EIHHOTO TOIUIMBA) MPU aTMOC(EpPHOM [aBJICHUU Ha aBTOMATUYECKOM
aHaIM3aTope.

JlabopaTopHas padora Ne 3.
OcHoBHble (PU3UKO-XUMUYECKUE U TOBAPHO-TEXHUYECKHE CBOWCTBA HEPTH U METOIbI UX

ONpCAC/ICHUA.

Bompocstr:

1. TIInotHocts. Onpenenenue. Jlnana3zoH mIOTHOCTEH HEPTH.

2. 3aBHCHMOCTH IUIOTHOCTH HE(TH OT XMMHYECKOW MHPUPOABI BXOISAIIMX B Hee Be-
I1eCTB, (PPAaKLMOHHOIO COCTaBa, KOJMYECTBA CMOJIUCTO-ac(haJbTEHOBBIX BELIECTB, PACTBOPEH-
HBIX Ta30B.

3. Pacuer miioTHOCTH HeTH NPH U3MEHEHUSX TeMIepaTypsl, AaBieHus. OTHOCUTEINb-
Hasl TUIOTHOCTH HE(TH.

4. CrangapTHble METOJbl ONpEAETICHUs IUIOTHOCTU: apeoOMETPUUYECKUM, MUKHOMETpPHU-
YECKUH, C MOMOIIbIO J1a00paTOPHOro LU(PPOBOTo U3MEPUTEINS INIOTHOCTH KUAKOCTEH.

5. IInoTHOCTB nera3upoBaHHOW HEPTH.

6. Monekynsapuas macca. [loHATHE O MONEKYISIPHOH Macce «CpemHe» MOJEKYJIbI.
®opmyna BonHoBa 1 pacueTra MOJIEKYISIPHOM Macchl OEH3MHOBBIX (PpaKIMid IO TeMIiepaTypam
KHTICHHUSL.

7.  AJJUTHUBHOCTb MOJIEKYJSIPHOI Macchl HEPTH.

8. Kpuockonmueckuii MeTo] onpeaeneHust MOJIEKYISIPHON Macchl HE(PTAHBIX QpaKInii.

9. Bsskocte. JluHamMuuecKas U KUHeMaTHyeckasl BI3KOCTh Heptu. du3nueckuii cMbIci.
PaszmepnocTu.

10. 3aBucuUMOCTb BS3KOCTH OT TEMIEPATypbl, XUMHUYECKOTO COCTaBa, XHWMHYECKOM
CTPYKTYPHI (CTETIEHH Pa3BETBICHHOCTH, JJIMHBI OOKOBOTO aln(paTHUYECKOTO 3aMECTUTENIS, KOJIH-
4ecTBa LIMKJIOB B MOJIEKYJIE U JIp.), MOJIEKYJIIPHONH Macchl U TeMIIEpaTypbl KUIIEHUS YIIIE€BOJIO-
pooB He(pTH, KOJIMYECTBA PACTBOPEHHOTO Ta3a, COACPKAHUS M COCTOSHHS CMOJHCTO-
ac(anbTEeHOBBIX BEILECTB, COJEPKAHHUSI U COCTOSIHUS BBHICOKOMOJIEKYISPHBIX Mapa@UHOBBIX Y-
JIEBOJIOPO/IOB.

11. HeanauTuBHOCTH BA3KOCTU HE(DTH.

12. DkcrepuMeHTabHBIE METOJBI ONPEACTCHHUS BS3KOCTH DPa3IMYHBIX HEPTeW, Maio-
BS3KHX, BSI3KMX M BBICOKOBS3KHX, C TIOMOIIbIO BUCKO3MMETpA (KHHEMATHYECKast), KaINOpOBaH-
HOT'0 OTBepcTHs (YCIOBHAs), POTAIMOHHOTO BUCKO3UMETPA (AMHAMUYECKAs), COOTBETCTBEHHO.

13. Pacuer Bs3koctu HedTH: hopmyna Banbrepa, popmyna dunoHosa u nip.

14. TloepxHocTHOE HaTsDKeHUE. OCOOEHHOCTH TOBEPXHOCTHOTO CJIOSI HAa TPAHUIIE pa3-
nena ¢a3. Pusndeckuit cMpici. PazMepHOCTb. 3aBUCHMOCTB OT TeMIEpaTyphl, AaBIeHUs, Kilacca
YIII€BOIOPOAA, MOJIIPHOCTH BellecTBa. Mexk(da3Hoe MOBEPXHOCTHOE HATSKEHUE. DKCIIEpUMEH-
TaJIbHbIE METO/IbI U3MEPEHMS BETMUMHBI MEXK(Pa3HOTO MOBEPXHOCTHOTO HATSXKEHHMSL.

15. JlaBnenue HachbiueHnHbix napos (JJHII). [Ipaktuueckoe 3HaueHne. DKciepuMeHTallb-
HbI€ METO/Ibl ONpE/ICTICHHUS.

16. Temmeparypa 3acThiBaHHs. BiHsHAE XUMHUYECKOTO cocTaBa He()TH HA TEMIIEPATypy
3acTeiBaHus. [IpakTHUecKoe 3HaYeHHE TeMIIEPATyPhl 3aCThIBAHUSA. DKCIEPUMEHTAIBHBIE METOIbI
oTpeieNIeHusl.

17. Temmeparypa BCIBILIIKH, BOCIUIAMEHEHHMsS M caMmoBocIUlaMeHeHHs. llpakTtuueckoe
3HaYeHHe. DKCIEPUMEHTAIbHBIE METO/IbI ONPEIETICHUSI.

Iloozomoska cmyoenmog k pabome ¢ 060opyodosaruem.: CTyIEHTHI TOJDKHBI 3HATH OCHOB-
HbIE TIPUHITUIIBI ACUCTBUSL paOOTHI IPUOOPOB. Onpedenenue nIoOMHOCMU Hepmu apeomempom.
Onpedenenue éa3kocmu Heghmu ¢ NOMOWbIO BUCKOZUMEMPA.



JlaGoparopHasi padora Ne 4.
Knaccudukanvu HedTH.

Bompocstr:
Knaccudukanuu HepTH 10 XUMUYECKOMY COCTaBY.
I'enernueckue knaccuduxanuu Hedru.
TexHonornueckue KiaccupuKauu HeQTH.
Oco0eHHOCTH XUMUYECKOT0 cocTaBa Hedrel CaxaarmHCKON 00JacTH.
OcobeHHOCTH XUMUYECKOT0 cocTaBa Hedrei Poccun.
Paboma c obopyoosanuem: 3amura TeOpuH U 10MycK K nmpudopam (TexHnuka 6e3omacHo-
ctu. [Tpunun aeictBus. Xom paboTHI.)

orwbpPE

JlaGoparopHnasi padora Ne 5.
[poucxoxaenne HedTH.

Bompocstr:

1. T'unorte3bl MUHEPATBHOTO MPOUCXOXKICHUS HEPTH.

2. IlpexncraBieHus 00 OpraHUYECKOM MTPOUCXOKICHUN HEPTH.

3. CoBpeMeHHBIE TIpeicTaBlIeHus] 00 oOpa3oBaHMK HEPTHU U Ta3a.

4.  OcankonakoruieHue. buoxummudeckoe paszioxxkenue komrnoneHToB OB. Bo3pacranue
coJiepKaHus JIUNUJO0B, Kak Hanbosee ycroiunBoi ¢pakiuu OB no oTHOLIEHHIO K MUKpOOUab-
HOMY BO3JICUCTBUIO.

5. Juarenes. buoxumuueckas ctanus npeodbpaszoBanus POB ocankoB ¢ oOpa3oBanuem
0osiee CTOMKHMX COEITMHEHHN: OMTYMOHWIIOB — BEIECTB, CIIOCOOHBIX PAaCTBOPSATHCS B OpraHUYe-
CKUX PacTBOPUTEIISAX, U KEPOr'€Ha — reoojuMepa, He paCTBOPUMOI0 HU B KUCJIOTAX, HUA B LIEJIO-
Yax, HA B OPTaHUYECKUX PACTBOPUTEIISAX.

6. IIpumeps! peakuuil aekapOOKCHIMPOBAHU, TMAPUPOBAHUS, COJIE0Opa3oBaHus, Je-
THJIpATallii KUCIIOT, 00pa30BaHUs CIOXKHBIX 3(PHUPOB, TUCIPONIOPLUUOHUPOBAHHS (TIepepacipe-
JIeNIeHHsT) BOJIOPOJIa.

7. Kararenes— Bexymmii mporecc B npeodpazoBanuu POB, renepanuu nedtu u rasa.

8. Bospacr HedTH U BMeLIAOMUX OPOJI, OTHOCUTEIbHAS T€0XPOHOIOTHSL.

9. OO0pa3oBaHHe OCHOBHBIX KJIACCOB YTIIEBOJIOPOIOB HEPTH.

Paboma c 06opyoosanuem: BpinonHeHue NpakTHYECKON 4acTH pabOThI ¢ MPUOOpaMH.

JlabopaTopnasi padora Ne 6.
Hedts — Kak QucoepcHas CUCTEMA U €€ CBOICTBA.

Bomnpocsr:

1. MexmonekyssipHble B3aUMOIEHCTBHS KOMIIOHEHTOB He(TH.

2. Accomuarsl He)TH B CTPYKTYpPOOOpa3oBaHUE B HEH.

3. Knaccudukanus HeQTSIHBIX TUCIEPCHBIX CUCTEM Ha OCHOBE KJIACCUYECKUX MpU3HA-
KOB JMCIIEPCHOTO COCTOSIHHS: 110 CTETICHH IUCTIEPCHOCTH, arperaTHOMY COCTOSIHHIO TUCTIEPCHOM
(a3bl 1 JUCTIEPCUOHHOM Cpelbl U XapaKTepy MOJIEKYISIPHBIX B3aMMOJAEHCTBHUI Ha IpaHHIIE pa3-
nena das.

4. ®a30BbIe MEPeX0/ibl B IPUPOIHBIX HEPTIHBIX AUCIEPCHBIX CUCTEMAX.

5. Cnenuduueckue CBOMCTBA IUCIIEPCHON CUCTEMBI: CTPYKTYPHO-MEXaHHUeCKast Mpoy-
HOCTb M HEYCTOHYHUBOCTb.

6. Peomormdeckue cBoiicTBa HEPTH.

7. OmnpeneneHue BEIMYUHBI MEK(A3HOTO TMOBEPXHOCTHOIO HATSIKEHUS CTaJarMOMET-
PHUYCCKUM MECTOJOM

Paboma c 06opyoosanuem: BpinonHeHue NpakTHYECKON 4acTH pabOThI ¢ MPUOOpaMH.



JlabGoparopHasi padora Ne 7.
XUMHUYECKHI COCTaB IIPUPOIHBIX U HedTe3zaBoackux ra3zos. Kimaccudukamuu razos. Oc-

HOBHBIC (bI/ISI/IKO'XI/IMI/I‘ICCKI/Ie CBOMCTBA Ia30B. MeTOAbI UX ONPEACIICHHS B pacueTa.

Bomnpocksr:

KOMITIOHEHTHBII COCTAaB IPUPOAHBIX T'a30B.

KoMmoHeHTHBII cocTaB HEPTIHBIX Ta30B.

KoMmmoHeHTHBIH cocTaB He(Te3aBOJICKUX Tra3oB.

KoMnoHeHTHBII cOCTaB THIpaTOB I'a30B.

KommoHeHTHBIN COCTaB KAMEHHOYTOJIbHBIX T'a30B.

KoMMNOHEHTHBI COCTAB CIIAHLIEBBIX I'a30B.

KomMmmoneHTHEIH cocTaB Ouorasa.

CriocoObl BeIpakeHUs KOMIIOHEHTHOT'O COCTaBa ra3oB: MOJIbHBIE, MACCOBbIE, 00BHEM-

NG~ WNE

HBIC N0JIK, COACPIKAHUC YTIICBOJOPOAHBIX U HCYTIJICBOAOPOJAHBIX KOMIIOHCHTOB.

9. OcoleHHOCTH cocTaBa pa3jIMYHbIX a30B.

10. Xumuueckuii coctaB ra30B U KoHJeHCaTOB CaxalTMHCKON 00JIaCTH.

11. Knaccudukaum npupoIHbIX ra3oB M0 XMMUYECKOMY COCTaBY.

12. OcHoBHBIE cBOMCTBa Ta30B. MouekymsipHas Macca. [lmotHocTs. OTHOCHTETBHAS

MJIOTHOCTh. BSI3KOCTB. AI[COp6I_[I/IOHHa$I crmoco0HocTh. CI0COOHOCTH O6pa3OBLIBaTb ruaparkl.
3aBHCHMOCTE CBOMCTB OT XHMUYECKOI0 CoCTaBa, TEMIICPATYPhI U 1aBJICHH.

13. Ompenenenue cocraBa HeDTAHOTO (IPUPOIHOTO) Ta3a METOJIOM XpomaTtorpaduu u

pacyer ero CBOMCTB

TOB.

Paboma ¢ o6opyoosanuem: BpINOIIHEHHE MPAKTUYECKOW YaCcTH PabOThI ¢ MPUOOpaMH.

JlabopaTopnasi padora Ne 8.
MGTOI[I)I OYHNCTKHN Hed)TI/I, ra3a u Hed)TeHDOI[VKTOB.

Bomnpocsr:

1. KakoBo 3HaueHue U Ha3HAuUEHHE MIPOLECCOB OYUCTKU HEPTH, ra3a U HeYTenpOoLyKTOB?
2. Ilepeunciute MpoOLECCH OYUCTKH HEPTH, Ta3a U HEPTEIPOTYKTOB.

3. Kak mpoucxoaut moarotroBka (001aropakxuBaHue) ChIPhS I OUUCTKU?

4. PackaxuTe OCHOBBI YIPAaBJIEHUS IpolLleCCaMU OYUCTKH HE(TH, raza U HeTenpoayK-

5. CoBpeMeHHbIE U TIEPCIIEKTHBHBIE MTPOIECCHI OYMCTKU HEPTH, Ta3a M He(YTEIPOTyKTOB.
7. O6opyioBaHME MPOLIECCOB OUUCTKH HE(PTH, raza U HeTENPOTYKTOB.

Paboma c o6opyodosanuem: 3amura 0TUETOB IPAKTUUECKON YacTH paboThI ¢ Mprbopamu.

5. TeMbl IMCHHUILIAHBI AJIS CAMOCTOSITEJILHOIO H3YyYCHUSA

Beenenne. Xumuueckuii cocraB HehTu CocraBrieHue miaHa-
KOHCIIEKTa

MeTOI[BI BBIACIICHHUA, pPasaCICHUSA W OHNpCACICHUA COCTaBa CocraBieHue niaHa
HG(I)TSIHBIX KOMIIOHCHTOB

OcHoBHBIC (I)I/I3I/IKO-XI/IMI/I‘{CCKI/IC U TOBAPHO-TCXHHUYCCKUC cBoii- | CocTaBiieHUE IIaHA
CTBa HerTI/I U MCTOABI UX OMPECACIICHUS

Knaccudukanun nedtu CocraBieHue miasHa
[Ipoucxoxaenue HehTH CocraBieHue maHa
HedTp — Kak aucnepcHasi CUCTEMa M €€ CBOMCTBA CocraBieHue miasHa

Xumuyeckuil coctaB ra3oB. OcHOBHbIE (u3HnKo-xumuueckue | CocraBieHue miaHa
cBOMCTBa ra3oB. MeTo/bl UX onpeaeneHus u pacuera Knaccudu-
Kalluu.

MeToapl OYMCTKH HC(I)TI/I, ras3a u HC(I)TerO,Z[YKTOB CocraprncHue mIaHa




Bonpocel 1y1 CaMOKOHTPOJIA.

1. TIlposiBneHue KOJJIOMAHBIX CBOMCTB HE(PTH B TEXHOIOTUAX TPYOOIIPOBOAHOTO TPaHC-
nopta HedTH. [IpuunHbl 1 GaKkTOPHI.

2. IlposiBieHne KOJUIOUAHBIX CBOWCTB HE(PTH B TEXHOJOTHIX H0ObuM HeTH. [IpuunHel
1 (haKTOpHI.

3. IIposiBieHne KOJTOMIHBIX CBOWCTB HE()TH B TEXHOJOTHAX IMPOMBICIOBOM MOJATOTOB-
Kk HeTH. [IpuunHbI 1 GaKkTOPHI.

4. 3aBUCHMMOCTh XMMHYECKOTO cocTaBa HedTel OT He(TemosiCHOro paiOHUPOBAHUS
TEPPUTOPUHU.

5. V3MmeHeHHMe cOocTaBa W CBOWCTB IUTACTOBOM HE(TH B IMpoiecce pa3padOTKH MECTO-
POXKJICHHUS.

6. U3menenue cocraBa U CBOMCTB HE(TH NMPHU BO3ACUCTBUHM KOMITO3UIIMH /7SI yBEINYE-
HUsl HeTeoTJauu IUacTa.

7. U3menenme cocraBa M CBOMCTB He(Tell, TOOBIBAEMBIX C MPUMEHEHHEM TETUIOBBIX
(MU Apyrux) METOJOB MOBBIIIEHUS HEPTEOTJAUH.

8. HoBble MeTOIBI HCCIIEIOBAHUS PEOTOTHYECKIX CBOUCTB HE(PTH.

9. OOocHoBaHHE TPHUPOABI M YCTAHOBJICHHWE ONTHUMAJIBHOW CHUJIbI BHEIIHUX BO3ZCH-
CTBHH Ha HE(PTAHBIC CHCTEMBI.

10. YcraHoBieHHE HaNWYMsl CHUHEPreTH4ecKuX 3(P(PEKTOB OT COBOKYIHBIX BHEIIHUX
BO3/ICUCTBUI Ha HEPTIHBIE CUCTEMBI.

6. Oﬁpﬂ30BﬂTeJ’[bele TEXHOJOI'M AUCIHUITIINHBI «Foploqne MmoJie3HbI€ HCKOIIac-
MbIE».

VY4eOHblil npolecc NpH MpernojaBaHuy Kypca OCHOBBIBAETCS Ha MCIOJIb30BAHUU TPAIU-
OUOHHBIX, NHHOBAaIMUOHHBIX N I/IH(l)OpMaLII/IOHHI)IX 06p330BaTeJII>HI)IX TEXHOJIOTHH. TpaI[I/IIII/IOH-
Hble 00pa3oBaTeIbHbIC TEXHOJIOIUU MPEACTaBIEHbI JEKIUIMUA U CEMUHAPCKUMU (IIPAKTUYECKU-
MI/I) 3aHATUAMU. I/IHHOBaHI/IOHHBIC O6pa3OBaTCJIBHI)I€ TCXHOJIOTHHU HCIIOJIB3YIOTCA B BUAC HINPO-
KOTO IPUMEHEHUS aKTUBHBIX U MHTEPAaKTUBHBIX (OpM npoBeieHns 3aHatuil. MHdopmarmonHsie
o0pa3oBaTe/IbHbIE TEXHOJOTUU PEATU3YIOTCS MYTEeM aKTUBU3AIMM CaMOCTOSTEIbHONU pPadOThI
CTYZICHTOB B MH(OPMALIMOHHOM 00pa30BaTeIbHOI cpefe.

Jlekumu: BBOAHAS JIEKUHUs, JEKIUA-UHPOpMAIUs, MpoOaeMHast JIeKIus, JeKuusi-oecena.
[Ipu mpoBefeHMH JEKIMOHHBIX 3aHATUH HCHOJIB3YETCS ayJUOBHU3yallbHbIE, KOMIBIOTEpHBIE U
MYHLTI/IMCI[I/II\/'IHI)IG CpeacTBa O6yquI/I$I yHI/IBepCI/ITCTa, a TaKXKXC NCMOHCTpPALlMOHHBIC W HArJIsAd-
HO-WJITIOCTPAIIMOHHBIE (B TOM YHCIIE Pa3IaTOYHbIE) MaTepHAIBI.

JlabopaTopuble padorsl: Curyanus-ynpaxsnenue, Kpyrinslif cron (quckyccus, nedartsl),
JlenoBble u ponessle urpsl Case-study (aHannu3 KOHKPETHBIX CUTYAIMH, CUTYAllMOHHBIN aHATIN3).
Pabota Ha TeXHOIOTHYECKOM 000PYJOBAHUH.




HaunmenoBanue

Bujabl yueOHbIX 3aHATHH

Ne Pe3yabTaTnl 0ocBOEHUS OoOpa3oBaresibHbIE
n/n TeMBI ARCINAILTH- (010]0) 300 Conepaanne (3HaTh, yMeTb, BJIA/IETh) TEXHOJIOI'UU
HBI
1 |Tema 1. Beenenue. Posb yrineBogopoiHOTO ChIphsl |3HATh: (GU3HYECKHUE U XHU- BBonas nexuus — Oe-
XUMHUYECKUN COCTaB B 9koHOMHKe Poccuu. O0beM  |Mudeckue cBoicTBa He(TH, | cella C UCIIOIb30BAHUEM
HeTH no0bruu HeTH U ra3za. CooT-  |MX OCHOBHYIO Kiaccudu- BUJICOMATEPHAJIOB,
Jlexmmsg 1. Jlexums 1. HOLIEHHUE TEMIIOB PACXOA0Ba- |KalLHIO CIaMIOB, OJIOK-CXEM,
HUS U IIPUPOCTA 3aMaCOB yIiie- |yMeTh: MOJIb30BaThCS OC- Ta0JIUI ¥ PUCYHKOB,
BOJIOPOJOB. 3HAUE€HUE 3HAHUM O |HOBHOM, IOMOJHUTEIBHON | KOMMEHTUPYEMBIX JIEK-
XUMHUYECKOM COCTaBE U CBOW- |H CIIPAaBOYHOU JTUTEPATY- TOPOM.
cTBax He()Tel U ra3oB. 3aBU- | PO AJisi MPOBEPKHU COOT-  |Pabora ¢ TexHONMOrNye-
CHUMOCTb CBOMCTB He()Tera3o- |BETCTBUS KaueCcTBA TOBAP- |CKUM O0OPYJIOBAHUEM B
BBIX cucTeM OT PVT—yciioBuii |HBIX HEPTEIIPOIYKTOB BUPTYyaJIbHOU J1abopa-
JlaboparopHoe 3ausiTue 1. U poJib (Pa30BBIX MEPEXOI0B YCTaHOBJIEHHBIM B Poccuii- |Topuu. 3amura oT4eTa o
YTJIEBOJIOPOJIOB B YCIOBHUAX ckoit Penepanuu 'OCTam |nponenantoii pabore
no0bIuM, cOOpa, MOATOTOBKH,  |BJadeTh: METOJAMHU HC- PasBepuyTas Oecena ¢
XpaHEHHUs, TPAHCIIOPTa U IIepe- |CJIEA0BAaHUS YIIEBOJOPOI- |00CYXIeHHUEM OKIIaaa
paboTKu. HOTO CBIPbS KoncynsTupoBanue y
MpernoiaBaresis, u3yJe-
HUE HArJsIHBIX MaTe-
CamocrositenbHas paborta PUAIIOB, NIYHACHHE
CIIMCKAa PEKOMEH1yeMOil
JTUTEPaTyphl, MOUCK UH-
dopmaruu B cetu UH-
TEpHET
Tewma 2. JTeKms 2 Jexus 1 MeTo/b1 BEIZICTICHUS M pa3/ie- |3HATh: OCHOBHBIC Ha3BaHUs | Jlekusa-undopmarus
Mertons!l BbIIEITE- JIEHUS YTIIEBOJOPOIAHBIX KOM- |METOJIOB B 3aBUCUMOCTH OT
HUs, pa3JeieHus u MOHEHTOB: NMEPETOHKA U PEKTHU- |Ha3HAYEHUsl, OCHOBHBIE
OTIpeICTICHUS CO- JIaGoparopHoe Jlabopatoproe (dbuxarus, aacopOImoHHas 3JIEMEHTHI U Y3JIbI 000pY-
cTaBa HEPTSIHBIX 3aHATHE 2. 3anATHE 1. xpomatorpadus, Tepmoauddy- | 10BaHUS MpoleccoB HedTe-
KOMIIOHEHTOB 3ust, U dys3us uepe3 MmeMOpa- |razornepepadoTKu
CamocrostenbHas | CaMOCTOSITeIIbHAS | Hbl, KPUCTAJUIM3ALUsL, KOM- yMeTh: I0JIb30BaThCs OC-
pabora pabota mIekcoodpazoBaHue. MeToapl  |HOBHOM, JOTOTHUTETHHOM




BBIICTICHUS U pa3/IeJICHUs He-
YIII€BOJOPOAHBIX KOMITOHEH-
TOB: SKOJIOTHYECKHE H TEXHO-
JIOTUYECKHE aCIEKThI BhIICIIC-
HUS, BBIJICIICHHE CMOJIUCTO-
ac(haabTEHOBBIX BEIECTB, pa3-
JIeJICHUE CMOJIUCTO-
ac(haJbTEHOBBIX BEILICCTB.
XpomarorpapuiecKre MEeTO IbI
aHanu3a. Bunbl xpomarorpa-
(buu: Ta30)KUIKOCTHAS, KH]I-
KOCTHO->KHMIKOCTHAs, ra30-
aZIcCOpOITMOHHAs, )KUIKOCTHO-
aacopoimonHas. TeopeTuye-
CKHE OCHOBBI METO/1a Ta30BOM
xpomatorpaduu. [TpuHnunu-
aJIbHOE YCTPOUCTBO Ta30KUI-
KOCTHOTO XpoMaTorpada.
Ha3nauenue u npuHUMN aei-
CTBUS XpoMaTorpaduyecKkux
KOJIOHOK, JIeTeKTopa (TI0 Ter-
JIOTIPOBOJTHOCTH ), PErHCTPATO-
pa. KauecTBeHHBII U KOIHYe-
CTBEHHBIN aHAJIN3 CMECH KOM-
IMOHEHTOB METOJIOM Ta30-
KHUJIKOCTHOM XpomaTtorpaduu:
XapaKTePUCTHICCKHE TTapaMeT-
pBI XpoMaTorpaduueckoro mu-
Ka, MeToJ, a0COIIOTHOM Kaano-
POBKHM ¥ METOJ BHYTPEHHEH
HopManu3auuu. Paznenenue
HePTAHBIX QpaKIHA METOAOM
YKUJIKOCTHO-2JICOPOIIMOHHOMN

U CIIPaBOYHOU JIUTEPATY-
poii 1711 MPOBEPKHU COOT-
BETCTBHSI 000pyIOBaHHS
IpeabsABIsieMbIM TpeOoBa-
HUSM

BJaJeTh: OCHOBHBIM IIO-
HUMaHHEM IPOLIECCOB,
IPOUCXOJAIIUX B  000OpYy-
JIOBaHUM JJIsi HETera3ore-
pepaboTKu




xpomarorpaduu. AHaIN3 CO-
CTaBa aJKaHOB, APOMATHYECKUX
YTJIEBOJOPOIOB M JPYTUX KOM-
MoHEeHTOB HedTH. Bbicok0ad-
(eKTUBHAS KUJKOCTHAS XPO-
Marorpadus B HCCIIEIOBAHUH
IPYIIIOBOTO COCTaBa HEPTEH.
TunoBas cxema McciIeI0BaHUS
HEePTH.

Tewma 3.

OcHoBHBIE HU3NKO-
XUMHYECKHE U TO-
BapHO-TEXHUYECKHE
cBoOKcCTBa He(PTH M
METO/IBI X OTpee-

JICHUS
Jexmus 3 Jexmus 1,2
JlaGopatopnoe  |JlaBopaTopHoe
3aHATHE 3. 3aHATHE 2.
CamocrosrenbHas | CaMocTOsITeIbHAS
pabora paborta

[TnoTHOCTD. Omnpenenenue.
Jlnana3oH mIOTHOCTEN HeTH.
3aBUCHUMOCTh TJIOTHOCTHU
He(pTH OT XUMHUYECKOU MPHUPO-
Il BXOJSIIUX B HEE BEIIECTB,
(bpakIIMOHHOTO COCTaBa, KOJIU-

YeCcTBa CMOJIMCTO-
ac(harbTEeHOBBIX BEIIECTB, pac-
TBOPEHHBIX  ra3zoB. Pacuer

IJIOTHOCTU HEQTH NMPHU U3MEHE-
HUSIX TEMIIEpATyphl, NABICHUS.
OTtHocuTenbHAs IIJIOTHOCTh
HepTH. CraHAapTHBIE METObI
onpeeneHus IJIOTHOCTH:
apeOMETPUYECKUM, IUKHOMET-
PUYECKHIi, C TOMOIIBIO J1abopa-
TOPHOTO LHU(POBOTO HU3MEPHU-
TeNsl IUIOTHOCTH JKHJIKOCTEH.
[InmoTHOCTE  AETAa3UMpPOBAHHOMU
He(TH.

MonexynapHas Macca. Ilons-
THE O MOJIEKYJSIPHOW Macce
«cpenHen» Mosekyibsl. Popmy-
jia BonHOBa 17151 pacyeTa MoJie-

3HATh: OCHOBHBIC IIPOIIEC-
Chl TIOJATOTOBKH HEPTH U
rOpIOYMX ra3oB K Iiepepa-
0otke. OOIIME CBEACHUS O
IEPErOHKE M PEeKTU(HUKA-
AN

He(TH U ra3oB.

yYMeTh: paccuuThIBaTh
IUIOTHOCTB, BA3KOCTb
HedTH

BJIaJeTh: OCHOBHOW UH-
(dbopmartueit o mporeccax
orpeieNieHust PU3NIECKUX
CBOMCTB He(TH.

Jlexknus-Oecena




KYJISIPHOH Macchl OCH3MHOBBIX
¢bpakuuii 1Mo  TeMmeparypam
KMIIEHUSA. AJJUTUBHOCTH MO-
JEeKYJSpHOM  Macchl  HEePTH.
Kpuockonnueckuii METOJ
ONpEACIeHUsT  MOJEKYJIIPHOU
Macchl HeQTAHBIX (PPaKITHiA.

Bsaskocts.  JluHamuueckas U
KMHEMaTH4ecKas BSA3KOCTb
HepTH. Dusznyeckuii cMbIc.
Pa3zmepnocTu. 3aBUCHUMOCTH
BA3KOCTH OT TEMIIEpaTyphl, XU-
MHYECKOTO0 COCTaBa, XHWMUYe-
CKOM CTPYKTYpBI (CTENEeHH pa3-
BETBJICHHOCTH, JJIMHBI OOKOBO-
ro anudaruyeckoro 3amMecTu-
TeNs, KOJIWYECTBAa IUMKJIOB B
MOJIEKYJIE W Jp.), MOJEKYJISAp-
HOM MaccChl U TEMIEPATYPHI KH-
NEHHs YIJIEBOAOPOIOB HedTH,
KOJIMYECTBa PacTBOPEHHOTO
rasa, COACpX aHUs U COCTOSHMS
CMOJIUCTO-ac(haTbTEHOBBIX Be-
LIECTB, COAEPXkKAHMUS U COCTOSI-
HUSl BBICOKOMOJIEKYJISIPHBIX Ta-
papUHOBBIX  YTJIEBOJOPOIOB.
HeagnutueHOCTH BSA3KOCTHU
HepTH. DKClepUMEHTAJIbHbIE
METO/Ibl OTIpeIETICHUS BA3KOCTH
pa3nuyHbIX HepTeH, ManoBs3-
KHX, BA3KUX M BBICOKOBSA3KHUX, C
IIOMOUIBI0 BHUCKO3MMETpa (KH-
HEeMaTh4yeckKas), KaauOpOBaH-




HOTO OTBepCcTUsl (yCIIOBHas),
POTAIIMOHHOTO  BHCKO3HMMETpa
(nuHamMu4eckas), COOTBET-
cTBeHHO. Pacuer  Bs3KOCTH
Heptu: Qopmyna Banbrepa,
¢bopmyna OuoHoBa U Ap.
[IoBepXHOCTHOE  HATSKEHHE.
OcoO6eHHOCTH MTOBEPXHOCTHOTO
CJI0s Ha TpaHule pazzena das.
®dusuyeckuii cmbici. Pasmep-
HOCTb. 3aBUCUMOCTb OT TEMIIe-
parypsl, aBieHus, Kjacca yr-
JIEBOJIOPOAA, MOJIIPHOCTU Be-
miectBa. MexdazHoe mnoBepX-
HOCTHOE HaTsDKEHHE. OKcIle-
PUMEHTAIIBHBIE METOJABI H3Me-
peHUsl BEJIUYUHBI MeX(PazHOTO
MTOBEPXHOCTHOT'O HATSYKEHUS.
JlaBneHue HaCBIIIEHHBIX MapoB
(JHIT). IlpakTtuueckoe 3Haye-
Hue. DKCIepUMEHTaJIbHbIE Me-
TOJIbI OIIPENIETICHHUS.
Temneparypa 3aCTBIBAHMSL.
BnusiHne XMMHUECKOro cocraBa
He(TH Ha TemmepaTypy 3acThl-
BaHuda. IIpakTnueckoe 3Haye-
HUE TEeMIEepaTypbl 3aCThIBAHUS.
OKCIIEpUMEHTAIIBHBIE  METOABI
orpezeNeHusl.

TemnepaTypa BCIBIIIKH, BOC-
IJIaMEHEHUsS M CcaMOBOCIIJIamMe-
HeHus. IIpaktuueckoe 3Hade-
HUe. DKCIEPUMEHTAIbHBIE Me-




TOJbI OITPCACIICHUA.

Tema 4. Knaccudukanum HeQTH Mo Xu- |3HATh: pa3IMYHBIC Kiac- Jlexknus-Oecena
Knaccudukanum Jlexuus 4 Jlexrus 2 MHYECKOMY COCTaBY, FreHeThYe- |CUPHUKAIMUA HEPTH 1O
HedTH CKHeE KJIaCCU(PUKALUU, TEXHO- |OMpeIe]ICHHbIM MapaMeT-
JIabopatoproe  |JlaBoparopHoe  |JIOTHUYECKME KIacCU(DUKALMU. |paMm
3aHdartue 4. 3aHATHE 2. Oco6eHHOCTH XUMUYECKOTO yMeTh: aHaJIM3UPOBaTh CO-
coctaBa He(Teil CaxallMHCKOW |CTaB HEPTH
o0yactu 00JaCTH U APYTUX pe- |BJajdeTh: HAaBbIKAMU aHa-
CamocrosrenbHas | CaMocTosiTeNbHAsI | THOHOB. au3a 00OPYHOBAHHS, MpPHU-
paboTta paborta MEHSIEMOTO B TEXHOJIOTH-
YECKHUX KJIACCU(UKAIHSIX.
Tema 5. Jexust 5 Texus 2 ['unoTe3bl MUHEPAIBHOTO MPO- |3HATH: CYIIHOCTh IPOHUC- Jlexuus-6ecena
[Ipoucxoxnenue ucxoxaeHus Hepru.l' umoreza |XoxkIeHUS HEPTH.
HeTH JlaboparopHoe JIaGopartopHoe Meunneneesa JI.1. 00 o6pa3o- |ymeTb: aHAIN3UPOBATH
3aHsTHE S. 3aHsTHE 3. BaHUM YTJIIEBOJOPOIOB BCIE-  |BJIHMSHHUE T€OJIOTHIECKUX
CTBME B3aUMOJICHICTBUS KapOu- |MPOLIECCOB PA3HBIX AMOX HA
JIOB METAJJIOB TJTyOMHHBIX MO- |TeHe3UC HedTH
pon ¢ Bojoif. ['mmoresbl koc- | BJIaJeTh: HABBIKAMH aHa-
MHUYECKOTO MPOUCXOKICHHS JH3a 0CaIKOHAKOIIIICHNS,
HedTH. MarmaTuyeckas TUIo- | AMareHesa, KaTareHesa.
T€3a MPOUCXOXKACHUS HePTH.
CamocrosrenbHas | CamocrostensHas | [IpencraBnenns o6 opranude-
paboTta pabora CKOM MPOUCXO0KJIEHUN HEPTH.
CoBpeMeHHBIE MPeICTaBICHUS
00 oOpa3oBanuu HeTH U Ta3a.
Ocanxonakoruienue. /lnarenes.
Kararenes. O6pa3zoBanue oc-
HOBHBIX KJIACCOB YTJIEBOJOPO-
J0B He(TH.
Tema 6. Texust 6 Texuis 3 MexMONEeKyIIpHbIE B3aUMO-  (3HATh: XapaKTEepPHBIE OCO- Jlexuus-6ecena
Hedts — xax ngwmc- JEHCTBUSI KOMIIOHEHTOB HE(PTH. |OEHHOCTH He(DTH KaK JHC-
nepcHas cucrema u|JlaboparopHoe JIaboparopHoe Acconmatel HepTH U CTPYKTY- |TEPCHON CUCTEMBI PaGora ¢ TexHomornye-
€€ CBOICTBA 3aHsATHE 6. 3aHsTHE 3. poobOpa3oBanue B Hell. Kitac-  |ymeTs: aHAJIM3UPOBATH | CKUM 000PYTOBAHHUEM B




cudukanus He(TIHBIX JAHC-
MEPCHBIX CHCTEM Ha OCHOBE
KJIACCUYCCKHX TPU3HAKOB JTUC-
MIEPCHOTO COCTOSIHUS: TIO CTe-
MEHHU TUCIIEPCHOCTH, arperar-
HOMY COCTOSTHUIO JHCIIEPCHOM
($a3bl 1 TUCTIEPCUOHHON CPEIBI
Y XapaKTepy MOJICKYISIPHBIX
B3aUMOJICVCTBUI HA TPAHUIIE
pasnena (a3, Pa3oBbie EpPexo-

TEXHOJIOTUIO IIpoliecca Ka-
TAJIITUYECKOTO KPEKUHTa
BJIa/1eTh: IOHUMaHHEM
PEOJIOTHYECKIX CBOMCTB
HepTH

BUPTYaJIbHOH J1abopa-
TOpHH. 3alyTa 0TYeTa O
IpOJIeTaHHON paboTe
Pa3Bepnyras Gecena c
00CYXKJICHUEM JTOKJIa/1a

[IpoBepka 3amaHus Kem-
ca MpeAoCTaBICHUE Ha
IPOBEPKY MPOMEKYTOU-
HBIX pPe3yJIbTaToOB pado-
ThI IOCPEJICTBOM 3JIEK-

Camocrostenpnas | CaMOCTOSTENbHAS | bl B IPUPOAHBIX HEPTAHBIX TPOHHOM MOYTHI, KOH-
pabora paborta aucnepcHeIx cucremax. Cre- CYJIbTUPOBAHUE U IIPO-
nupUIecKue CBONCTBA JHC- BEpKa JIOMAIIHUX 3aja-
IIEPCHOM CUCTEMBI: CTPYKTYp- HUH IIOCPENICTBOM 3a-
HO-MEXaHU4ecKasi IPOYHOCTh U IIUTHI IPE3EHTALUN
HEYyCTOWYMBOCTh. Peonornye-
CKHeE CBOMCTBa HEDTH.
Tema 7. KoMIoHeHTHBIH cOCTaB ra3oB  |3HATh: KOMIIOHEHTHBIN co-|Jlekius — nndopmanus
XVWMHUYECKUH COCTaB MIPUPOAHBIX, HEPTAHBIX, CTaB razoB C UCIOJIb30BAaHUEM BH-
IPUPOJIHBIX U He(Te3aBOJICKUX, THAPATOB, yMeTh. BBIpaXXaTb KOMIIO-|I€OMAaTEpPHAJIOB, CIali-
He(Te3aBOACKUX KaMEHHOYTOJIbHBIX, CJIaHIle- HEHTHBIN COCTaB ra3oB JI0B, OJIOK-CXeM, TabJInIL
razos. Knaccugu- BbIX, OMOra3za: croco0sbl BeIpa- |BJIadeTh: METOJIaMH Y PUCYHKOB, KOMMEHTH-
Kanuu ra3os. Oc- Jlexuus 7 Jlexmmst 3 KEHHS] KOMIIOHEHTHOTO cOCTaBa|0000IEHHS U aHaI13a PYEMBIX JIEKTOPOM.
HOBHbIE (PU3HKO- ra3oB: MOJIbHBIE, MAaCCOBBIE, KOCMIIOHEHTHOT'O COCTaBa
XUMHUYECKHE CBOM- o0OBEMHBIE I0JIH, COJIEp)KaHne |ra3a
CTBa razoB. Metozpl YIJI€BOIOPOAHBIX U HEYTJIEBO-
UX ONpENEeNEeHUs U JIOPOJTHBIX KOMIOHEHTOB. Oco-
pacuera OEHHOCTHU COCTaBa PA3TUYHBIX
ra3oB. KOMIIOHEHTHBI COCTaB Pa6ora ¢ TexHonornye-
JlaboparopHoe JIabopartopHoe ra3oB CaxaquHCKON 00JIacTH. CKUM 000pyZI0BaHHEM B
3aHATHE 7. 3aHsATHE 4. XHWMHYECKUH COCTAB ra30B U BUPTYaJIbHOH J1abopa-

koHaeHcaToB CaxalMHCKON 00-
JIACTH.

TOpUU. 3alIUTa OTYETA O
MpoJIeJIaHHOM paboTe




CamMocTrosTenbpHas
pabora

CaMocTrogTenbHas
paborta

PasBepnyras Gecena ¢
00CyXKIIeHHEeM JOKIIaa

KoncynpTupoBanue u
IIPOBEpPKa  JOMAIHKUX
3alaHuil  IIOCPEACTBOM
3aILMTH] IPE3EHTALUN

Tema 8

MeTo1bl OUHCTKH
He(dTH, raza u
HEPTETPOAYKTOB

Jlexkuus 8

Jlekus 3

JlaGopatopHoe
3aHsTHE 8.

JIaGopatopHoe
3aHsTHE 4.

CamMmocTrosTenpHas
pabora

CamMocTosTeabHas
pabota

XuMHYECKHE METOAbI OYHCTKHU
TUCTUIUIaTOB. OYUCTKA CEPHOM
KuciaoTor. OUHCTKA MIET0YBIO.
DU3UKO-XUMHYECKHE METO/IbI
OYMCTKHU He(TH, Ta3a U HeTe-
MPOIYKTOB.

Karanutnueckue MeTOIBI
OYMCTKH.

3HATh: KIacCUPUKALIHIO,
Ha3HAuCHHE U 3HAUYCHHE
IPOLIECCOB OUUCTKU HEDTH.
yMeThb: aHAJN3UPOBAThH
TEXHOJIOTUIO  IPOLECCOB
OYHUCTKH HE(PTETIPOTYKTOB
BJIaJeTh: OCHOBaMHU
YIpPaBICHUS  MPOLECCAMU
OYUCTKM He(TH, raza u
He(TEenpoyKTOB

Jlexnus — Gecena ¢ uc-
[I0JIb30BAaHUEM BHUIEO-
MaTepUajoB, CIIal/I0B,
0JI0K-cXeM, TaOJINI] U
PHCYHKOB, KOMMEHTH-
PYEMBIX JIEKTOPOM.

Pa3Bepnyras Oecema ¢
UCTIONb30BAaHUEM METO-
Jla «MO3TOBOM aTaku»
(MoO3roBOrO  IMITYpMa),
HN3YUCHUC MCTOAUK IIPO-
BEJICHHSI PAcueToB, pe-
IMICHUEC TUITIOBBIX 3a1a4

Pemenne TecToB -
MPEOCTABIICHUE HA
MPOBEPKY MPOMEKYTOYU-
HBIX Pe3yJIbTaToOB pabdo-
TBI TIOCPEACTBOM DJIEK-
TPOHHOM ITOYTHI, KOH-
CyJIbTUPOBAHUE U MPO-
BEpKa JOMAIIHUX 3a/1a-
HUI OCPEICTBOM 3a-
IIUThI IPE3CHTAUI

Hroro
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7. OueHouyHble cpeAcTBa (MaTepuajbl) s TEKYIIero KOHTPOJs YCIeBaeMOCTH,
NMPOMEKYTOUYHOIH aTTecTAMU 00y4aloIIUXCS M0 JUCIUIITTHHE

Tema «IlpenenbHble yriaeBoa0POAbI»
Keiic Nel
ATOMBI yriieposia MOTYT COEIMHATHCA € PA3JIMYHBIM YUCIOM JPYIMX aTOMOB yIjlepojia — C OJ-
HUM, JIBYMSI, TPEMs, YETHIPbMS. B CBs3M ¢ 3TUM aTOM OBIBAaET MEPBUYHBIM, BTOPHYHBIM, TPETHY-
HBIM M yeTBepTHUUHbIM. Hampumep, B 2,2,4-TpuMeTIIINeKCaHa UMEIOTCS IISITh IEPBUYHBIX (/1Ba
KOHIIEBBIX YIJIEPOA yIiiepoja B paJuKaiax), ABa BTOpUYHBIX (3-i u 5-i1 aToMsbl yriepoja), OauH
— TPETUYHbIH (4 aTOM yIiieposa) U OAUH YETBEPTUYHBIN (2-11 aTOM yIJIepoJia) aTOMBbI yIiIepoa.
B npuBenennoit Hnxe hopMysie Y4eTBEPTHUHBINA aTOM YIiiepo/ia 00BEIeH KBaAPaTOM, TPETUUHBIH
aTOM yTJIEpO/a — TPEYrOJIbHUKOM, BTOPUUYHBIE — KPY)KKOM, [IEPBUYHBIE a—AaTOMBI YIJIEpoJa
HUKAaK HE IOMEUYEHBI:
CH3 CH3
H3;C—CH>—CH-CH>— C-CH3

CHs3

ATOMBI yriiepoja, HaXoAsIIrecs Ha KOHIAX yrJIeBOJIOPOIHON IETH, T. €. KOHIIEBBIE aTOMBI, 5IB-
JSIFOTCSI IEPBUYHBIMEU. BTOpHYHbIE, TpETHUHBIC 1 YETBEPTHYHBIC aTOMBI YIJIEpo/ia pacroiara-
I0TCS MEX1y KOHIIEBBIMU. OOBIYHO TPETHUYHBIE U YETBEPTUUHBIE ATOMBI PACTIONATAI0TCS B
HaubOoJsee pa3BETBICHHBIX MECTax IEMU. Y TIEBOIOPOAHbBIE PAIUKAIBI TOKE IEIATCS HA IEPBUY-
HBIC, BTOPUIHBIC U TPETHUYHBIC.

Bompocs! k kelicy:

H3006pasute CTpyKTyphI ainkaHa — 2,2,5 — TPUITHIIOKTaH, TAKUM 00pa3oM, 4TOObI MPUCYTCTBOBA-
JIM TIepBUYHbBIE, BTOPUYHBIEC, TPETUUHBIE, YETBEPTUUHBIC AaTOMBI YTIepoaa

2.M300pa3uTe ankaH B BUAC CTPYKTYPHOH (OPMYIIBI.

Otuer npeoCcCTaBUTh B IPOU3BOJIBLHON popme

Keiic Ne2

[To panmoHanabHOI HOMEHKIIATYpPE YTJIEBOIOPO/Ibl pacCMaTPUBAIOTCS KaK MPOU3BOIHbIE METaHa,
y KOTOPOT'O OJTMH MJIM HECKOJIBKO aTOMOB BOJIOPO/Ia 3aMEIICHbI Ha paJuKaibl. Eciu B coenuHe-
HUH UMEETCs HECKOJIBKO OJIMHAKOBBIX 3aMECTHUTENEH (PaInKajoB), TO UX HA3bIBAIOT IPEYECKUMHU
YUCIUTENbHBIMU U-, TPU-, TETPa- U T. A. B KauecTBe OCHOBHI BEIOUPAIOT aTOM YIJIEpOAa, y KOTO-
poro HauOoJbIlIee YUCIIO pauKaioB (Haubosee pa3BeTBICHHbII aToM

yrieposa):

HsC - CH-CH2- CH3

CH3s

JuMeTHIITHIMETaH

Bomnpocs! 11 keiica:

1.Uewm oTnuyaeTcst Ha3BaHUsI COETMHEHH 110 PalMOHAIIBHON U MEXIyHAPOHONW HOMEHKIIAType?
2. Naiite HazBanus BceM 10 ankaHam 1Mo paliMOHAIBHON HOMEHKIIATYpe.

OTueT npeocTaBuTh B IPOU3BOJIBHON hopme

Kaknmu pusnyueckumu cBoiictBamu obOnafaroT ankanbl? (Ha nHTepakTHBHOM TOCKe Ha claie
NIPE3CHTAIMH TIePEYNCIIeHbl (hU3NYEeCKHe CBOWCTBA aJIKaHOB. YUaluecs, BEIOpaB (us3mueckoe
CBOICTBO aJIKaHa, UCIIOJIb3Ys PA3IMUHBIC JOTIOTHUTEIbHBIC UCTOYHUKU HH(POPMAITIH, B TCUCHUE
5-8 MUHYT OAOMPAIOT MH(POPMAIUIO U BBINOJIHSAIOT JIAOOPATOPHYIO PabOTY MO TOMY CBOM-
CTBY, @ BBIBOJBI ODOPMIISIIOT B BHJIE Ciaiia mpe3eHTanuu (3-5 MUHyT).

Keiic No 4



['a3 Oe3 3amaxa, BKyca u 11BeTa. [ opuT ¢ 00pazoBaHuEeM BOJIbI U YTIICKUCIIOTO Ta3a. DTo Belle-
CTBO HaXOJIUT MIMPOKOE MPUMEHEHNE B OBITY B KaUe€CTBE TOIIMBA, CEIIbCKOM XO3SHCTBE, METaJl-
JTyprUu.

3amanue:

1. HazoBuTe 3T0O BEIISCTBO.

2. K kakoMy KJ1acCy CO€IMHEHU OTHOCUTCS JaHHOE BELIECTBO?

3. KakoB kaueCcTBEHHBIN U KOJMYSCTBEHHBIN COCTaB 3TOI'0 BenlecTna?

4 Kakwue BeniecTBa 00pa3yroTcs Ipyu B3aUMOJEHCTBUU KUCIOPO/ia C ITUM BEIIECTBOM? 3aMuIlIu-
T€ ypaBHEHUS! BOBMOXKHBIX PEaKIUi U Ha30BUTE MPOAYKTHI PEAKIIUM.

5. Ilouemy 3Ty peakiuio Ha3bIBAIOT FOpeHUEM?

OTyeT NpeIoCTaBUTh B BUJIE MPE3CHTALIMN
Keiic Ne5 «I'ajgoreHupoBanue MeTaHa»

PaccMoTpuM MexaHM3M peakiMy XJIOPUPOBAHUS METaHa.
Pycckuit xumuk, akaneMuk, gaypeat HoOenesckoit npemuu (1956). Hayunsie uccnenoBanus
CBSI3aHBI C M3yYCHHUEM 3aKOHOMEPHOCTEH XMMHUYECKHUX MPOIIECCOB, TETNIOBOTO B3PHIBA M TOPEHUS
ra3oBbIx cMecell. OTKpbLI pa3BETBICHHbBIE LIETIHbIE PEAKLIUHU, U3YUHUII X MEXaHHU3M, CO3/1al TeO-
pHIO LIETIHBIX peakuuid. B pe3ynpTare uccienoBaHuii MPOBEAEHHBIX B 00JaCTH TOMOT'€HHOTO U
reTepOreHHOro KaTain3a, OTKPBUT HOBBIN BHJI KaTall3a — MOHA T€TEPOTeHHBIN KaTanu3. SIBisui-
Csl TJIaBHBIM PEIAKTOP KypHaia “Xumuueckas puszmka’.
Yr1oObl HaYaTh TOMOJIUTHYECKYIO PEAKIHIO 3aMELEHUs BOI0PO/1a, HEOOXOAUMO 3aTpaTUTh 3Ha-
YUTEJIBbHYIO SHEPIHIO, YTO JIOCTUTAETCS] HArPEBaHUEM WIIM BO3ACHCTBUEM YIbTPa(UOJIETOBBIX
JTy4dei.
Haubouee nccinenoBan MexaHu3M peakiiuyi B3aMMOICHCTBHSI METaHa C XJIOPOM IPH BBICOKOM
TeMIIepaType 1 P UHTEHCUBHOM OCBELLICHUH.
Peaxiust XxopupoBaHus IPOTEKAET M0 LENHOMY Ca000HO-PaUKAILHOMY MEXaHU3MY.
AKTHBHBIC YaCTHIIBI, UIMEIOIINE HECTIAPEHHBIE dJICKTPOHBI, HA3BIBAIOTCS — CBOOOHBIMH paIuKa-
namu. Pa3zpaboTke TeOpHH IETHBIX peaKIuil MOCBSIIEHB HAYyIHbIE TPYIbI aKaJeMHKa
H.H.Cewmenona (1896 — 1986) u anrnuiickoro yuenoro C. Xunmensyna (1956), kotopsie Ob11u
ynocrtoeHbl HoOeneBckux npemMuii.
MexaHu3Mm peakiuu:
Bravane MouekyIbl XJiopa moJ IeiiCTBHEeM KBaHTOB CBETA AMCCOIMUPYIOT Ha ATOMBI.
[Tpu B3auMoIelicCTBUM aTOMapHOTO XJIOpa ¢ MO-
nexysoi merana oopasyrores HCl u
panukan CHs-, KOTOpBIH CTaIKKUBAsACH C MOJIe-
kynoit xjopa gaetr CHzCl u Cl-.
Yepes HECKOJIBKO THICSY IIUKJIOB PaAUKAIbHBIX
peaKuuii IpOMCXOUT OOPHIB LIETH - PaIuKabl

pearupyroT Jpyr ¢ ApyroMm.

KoHeuHBIM MPOTyKTOM B3aUMOCHCTBUS XJIOpa C METAHOM MOXET OBITh YEThIPEXXJIOPUCTHIN
YTIIEPO.I:

Bormpocs! k keicy:
1. U3yuute MexaHH3M peaklMH XJIOPUPOBAHHS METaHa



2. Yem omacHa AaHHAs peakius?

OTtuer npenoCcTaBUTh B IPOU3BOIIBLHOM popme

Keiic Ne6 «I1pon3BoacTBo»

CocraBbTe OM3HEC-TIPOEKT M0 TeXHUUeCKOol XxuMuu. B Bariem pacniopsikeHHH UMEETCs ChIphe —
MeTaH (IIporaH, reKcaH, OKTaH U TA) . Baia 3aja4ya — co31aTe HOBOE IIPOM3BOJICTBO HA UMEIO-
HIEMCs ChIpbe, II0Ka3aTh BO3MOKHOCTH CO3JaHMsI IPYTUX IPOU3BOACTB. OTpa3uTh NPUMEHEHUE,
oO11re MPUHIUIBI U METOAbI IPOU3BOJICTBA, CXEMY IIPOU3BOJICTBA (PEAKI[MOHHBIN ammapar),
yKa3aThb XUMUYECKUE PEAKLIUH.

Crnaiiipl JOJKHBI PACKPBITH COJIEPIKaHUE CIISAYIOIUM 00pa3oMm: 1-biif cinaiin — ICTOYHUK CHIPbSI,
MECTOPOXKAECHHE, JOCTaBKa (KapTa, IIyTh); 2-0M Cllaii]] — ChIpbE, €r0 MOATOTOBKA, XapaKTEPUCTH-
Ka; 3-Mii ciaifz - cxema TeXHOJIOTHYEeCKOro mpoiiecca (yIpoIlleHHas); IPUHIIUIIBI TIPOU3BOJICTBA;
4-pIii cnaii — XMMUYECKUE PeakIiuy (MeXaHU3MBbI, €CJIM BO3MOYKHO); S-bIf CJIaif]1 — arnmaparsl,
obopynoBanue; 6-0if cnai — roToBasi MPOAYKIIUS, XapaKTePUCTUKA; 7-01 Clail — IpuMEHEHUe
TOTOBOH MPOIYKINH, ITyTH; §-0i ciaii — mpoOaeMbl OXpaHbl Cpelibl; TEXHUKa 0€30MacHOCTH; 9-
Bl crai1 — uctopuyeckue GakThl, IEPCOHATUU, TOPTPETHI (IIPU BO3MOXKHOCTH); 10-bIii criaiiy —
JUTEpaTypHble UICTOYHUKHU, B TOM YHCJIE, CCBUIKH Ha CalThl. 11 cnaiin — no yCMOTpEeHHUIO.
HasBaHnue — HE BXOIUT B CYET CIIANI0B.

Keiic Ne 7 «KMeTaH 1 napHUKOBBIH 3 dreKT»

[ToBbIIeHNE KOHIICHTPALIUN HEKOTOPBIX Ta30B B aTMOC(Epe MOXKET IPUBOAUTH K TI00ATEHOMY
MOTEIUICHUIO - TAK Ha3bIBAEMOMY «ITapHUKOBOMY 3 dexty». [loxanyii, Hanbosee BaKHBIMH
«mapHUKOBBIMU Tazamm» sBisitores C02 u CHa.

MeTaH BO3HHMKAET MPU aHAIPOOHOM (T. €. IPOUCXOAAIIEM B OECKUCIOPOIHON cpesie) pacmae
OpPraHUYeCKUX BEIECTB; My3bIPbKH METaHa 00pa3yIOTCs B OOJOTUCTHIX MECTHOCTSX, 3 YTO OH
TIOJTYYHJT Ha3BaHHE «OOJOTHBIN Ta3y. 3aTOIJICHHBIE OIS (HaIPUMEp, PHCOBBIE TIOJISI BO BpEMsI
CEBA) SIBJISIOTCSI HCTOYHUKOM OOJBIIIOTO KOJTMYECTBA METaHA.

JpyruM MCTOYHUKOM METaHa SBISIOTCS KBAYHbBIE )KUBOTHBIE, TAKHE, KAK KOPOBBI, OBIIBI U KO3HI,
MUIIEBAPUTENbHAS CHCTEMA KOTOPBIX YCTPOEHa 0COOBIM 00pa3oM JUIsl IepeBapUBaHUs TPABSTHON
TTUTITH:

e KOHEYHBIE MPOJYKTHI META00IN3Ma COJIePKAT METaH, KOTOPBIN BhIJIENAETCs B aTMocdepy. ITo
IPUPOIHBII MpoLece, XOTS KOJIMYECTBO IOMAITHUX )KUBOTHBIX 3aMETHO BBIPOCIIO 32 MOCIEIHHE
nBa crosierus. bonee Toro, coctaB KOPMOB CYIIECTBEHHO BJIMSIET HAa KOJIMYECTBO O0OPa3yrOIIEro-
Csl METaHa.

B Tabnuiie moka3zaHo KOJMYECTBO METaHa, BBIJICICHHOTO B aTMochepy KUBOTHBIMU B 2014 roay
- Ha JIOJII0 KPYIHOT'O pOraToro ckota npuxoautcs 71% ot o01iero koJim4yecTBa MeTaHa.
KpymHblil poraTeiii CKOT U3 pa3BUTHIX CTpaH

41%

KpymHbIil poraTelii CKOT U3 Pa3BUBAIOIINXCS CTPaH

30%

OB11bI

9%

brixn

8%

Jlukue )KUBOTHBIE

5%

Ko3sl
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3%

Jlomaau v Mynbl

2%

3agaHue K Keucy:

Uccnenyiite TaOnUIly BBIJCICHHUS METaHa )KMBOTHBIMU, CEIIANTE BHIBOJ]

[TocmoTtpurte croxet ubma «IIpomecc oOpazoBaHuUs METaHA B IPUPOICH»

CdopmynupyiiTe runoresy BblIEICHHUS METaHa JIIOAbMHU

Kak xonudecTBO MeTaHa, 3aBUCUT OT KOJIMYECTBA HACENIECHUS TUIaHEThI

OT4er npeoCTaBUTh B MIPOU3BOILHOM popme

Keiic Ne 8 «<HenonpaBumasi olmoKa

B dupme TOO «Kackan-2» mpu 3akauke ra3a B OJIJIOHBI, HE JOOABUIN BEIIECTBO KOTOPOE MPH-
JIaeT 3arax AoMalrHeMmy rasy. ['a3 Obl1 10CTaBIlIeH B OJHY U3 KBAPTHUP U MPU ITOM OaJlIIOH Ipo-
myckall. Yepes CyTKU BCe )KHIIbIIBI OKa3aJIUCh B OOJBHHUIIC

3anaHue:

WNmeet nu mpupoaHBINA ra3 Mpornad u OyTaH 3anax?

Kakyto HenmonpaBuMyo OIIMOKY COBEPIIMIM PAOOTHUKY T'a30BOM CTAHIIMU MIPU 3aKa4yKe ObITOBO-
ro rasza?

Kaxkoe BemniecTBo npuaet 3amax JoMaliHeMy razy?

MoskeT 1 000HSHHE YesIoBeKa YIOBUTH a3 0e3 3amaxa?

Kakum npubopoM MOKHO 10Ka3aTh MPUCYTCTBUE raza B KBApTUPE, €Ciiu OH 0e3 3amaxa?
Omuém o mpoeTaHHON paboTe MOXKHO MPEIOCTABUTH B IIPOU3BOJIBHOI (hopme.

Keiic Ne 9 «Kocmoce»

Kocmuuecknii kopabitb «BUTSI3b -2» COBEPIINI CPOUHYIO aBAPUIHYIO TIOCAIKY Ha HEU3BECTHYIO
anery. OJUH U3 KOCMOHABTOB PEIIIII OTPEICIIUTh COCTAaB aTMOCc(hephl TaHHOM TJIAHETHI, HO B
€ro pacropsHKEHUH OKA3aIKCh JIHIIB S0JI0KO HEMHOTO M3BECTKOBOM BOJIBI M TPUOOP CUTHAIN3a-
TOD.

3aganue:

1.K xakomy BBIBOZlY NpUILIET KOCMOHABT?

2. Kakoii ra3 Haxoautcs B aTMoc(epe TaHHO MIaHeThl?
3. [Ipuroana nu mianeTa Jyist >KU3HU ?

4. Kak 10Jro MOHO OCTaBaThCs Ha JAHHOU IuiaHere”?

Otuer npeaoCTaBUThL B HpOI/I3BOHBHOI\/’I (I)opMe

Tema «IIpupoaHbIe HCTOYHUKHU YIJIEBOAOPOI0B

Keiic Nel «cTopust HedhTH

YenoBeuecTBy He(Th U3BeCTHA C ApeBHOCTH. [1o ncTouHNKaM BriepBble HE(YThH CTaIH JOOBIBATh
Ha Oeperax EBdpara emie B 5-6 ThIC. €T 710 H. 3. MHOTHE yueHbIE€ CUUTAIOT, YTO COBPEMEHHBII
TEPMHH «HEPTH» MIPOU3OLIEN OT CJIOBA «HadaTa», YTO 03HAYAET Ha sI3bIKE HapoAoB Manoi Azuu
«IIPOCAYUBATHCA», CYTEKATH)»

Hcnonb3oBanu HeTh I OCBEUICHHUS )KUIHIL B BaBuiione, 1y 0anb3aMUpOBaHUs TET yMep-
mux mozei B Erunre. [Ipumensnu HedTh Takoke 115 IPOU3BOACTBA «I'PEYECKOT0 OTHS». DTO
Obl1a cMech ChIpoi He)TH C Cepoil U CEeNUTPOM.




Bo Bpemena ['unmoxpara uCmoap30Baliu B KAU€CTBE JIEKAPCTB MPH 0O0JIE3HSIX CYCTaBOB, I71a3, a
TaKXe OT Kallllsi U B KaueCTBE CPEACTBA AJIS 3a)KUBJIICHUS PaH.

Hed1h npuMeHsun Takxe B CTPOUTENBCTBE, HAIPUMED, ITPHU coopykeHun Benukoii Kuraiickoi
crenbl, BaBmioHckoii Garnm.

Buauane XIX Beka B Poccun BriepBbie U3 HE(TH ITyTEM IEPETOHKH OBLJIO MOIY4eH KePOCHH, KO-
TOPBIN UCIIOJIB30BANICA B JIaMIax, /sl OCBEILEHHs JOMOB. B TOT »ke nepuoJ1 o Mepe pocra 1npo-
MBIIUIEHHOCTH U BHEIPEHHUEM MapOBbIX MAIlIMH CTaJl BO3PACTaTh CIPOC HA HEPTh KaK UCTOYHUK
cma3ouHbIX BemiecTB. 60-x roga X1X Beka cuntaeTcs 3apoxkaeHneM He()TIHOW MPOMBIIIIIICHHO-
ctu (OypeHust HehTAHBIX CKBAXKHH).

3agaHue K Keucy:

N3yunTh UCTOPHIO UCIIOIB30BAHUS HEPTH

N3yunTh HEOOBIYHBIE CTIOCOOBI MPUMEHEHUS! He(TH (B OBITY, B MEMIIMHE U T/.)

Otuer npeaoCTaBUTh B BUAC MMPE3CHTAIUN

Keiic Ne2 «IIpouncxoxnenue Hehru»

[IpeanonararoT cyuecTBOBaHUE JBYX TEOPHUIl IPOUCXO0XKICHUS HEPTH:

1 Teopust — AGuoreHHas (HeopraHuyeckas TEopusi)

2 teopus - buorennas (opraHudeckast Teopus)

AbuorenHas teopus Obua npemioxena .M. Menneneesbim. Teopus npenosnaraer 4ro, HeTh
oOpasyeTcs u3 KapOuJ0B METALIOB.

buorennas teopust 6pi1a pazpadorana M.B. JIoMOHOCOBBIM, OHA MpeAIoNaraeT yro, HedTb 00-
pas3oBajach B IIOYBE IIPH TOMOIIHM MUKPOOPIaHU3MOB IIPU UX OTMUpaHUU. Tak Kak HePTh 10 UC-
CJIEZIOBAaHUSIM COCTOMT U3 OPraHUYECKUX BEILECTB- OEJIKOB U )KUPOB, CIIE0BATENIbHO, B HaYalIe
OBUIH )KUBBIE OPTAHU3MBI T.€. MUKPOOPTaHU3MBI

CoBpemeHHast Hayka o0aiaeT 0osiee BECOMBIMU J0Ka3aTeIbCTBAMU TOTO, YTO B IOUCTOPHYE-
CKHE BpEMEHa MUKPOCKOIMYECKHE MOPCKUE PACTEHUS U AKUBOTHBIE OKA3aJIMCh MTOCIIE CMEPTH B
0CaZI0YHbIX OpPOJax KOTOpble 00pa3oBaiuch Ha JHEe Mops. [locne nepemenieHns OpraHn4eckux
BEIIECTB B OoJiee rTyOOKHe CIION 0CaT0YHBIX TOPOJ, OHHU TOIBEPTaTUCh BO3ICHCTBHIO BEICOKUX
TEMIIepaTyp U IABJICHUIO U MPEBPATHIINCH B 3aJIEKNA HEPTH.

3aaHue K Keucy:

1.M3yunte coBpeMEHHbIE TEOPUU MPOUCXOKICHUS HEPTH

2Kaxkas Teopus SBJISETCS Ha Ball B3I O0jiee akTyaIbHOM?

3Kakyro TeopHo NpOUCXOKICHUS HEPTH MOXKETE IPEIJIOKUTH 8617

Omuem npedocmasums 8 uoe peghepama

Keiic Ne3 «MecTopokaeHuss HeTH»

3amaua 1. bamancoBsliii 3amac HePTH MECTOPOXKIACHHUS Y3€Hb COCTaBIsAeT 355 MIIH. TOHH, a TOJ0-
Bas 100bI49a 2,3 MITH. TOHH. PaccunTaiiTe CKOJIBKO JIET OyIeT UCIIOJIB30BATHC MECTOPOKICHUE
1o 100buu HehTH?

3ajaHue K Keucy:

1.IIpennoxute ciocoObl penieHns 3a1auu




OTueT npenocTaBuTh B MPOU3BOIBHOM (hopme

Keiic Ne4 «CBoiicTBa HedTI»

Hed1b 110 cBOEMY cocTaBy npescTaBiseT cMech iepeMeHHoro cocraBa. Hedte obiagaer cBoii-
ctBamMu. OCHOBHBIE CBOMCTBA HE(TH — IUIOTHOCTb, BA3KOCTh, TIOBEPXHOCTHOE HATSKEHHE.
[TepBoe cBoiicTBO HETH — 3TO MIOTHOCTS. [1o MoTHOCTH HEedTh ObIBaeT B peaenax 0,73—
0,98, x0Ts1 B GOJIBITMHCTBE MECTOPOXKIACHUH TIIIOTHOCTh MOKeT nocturarh 0,83-1,0 r/mn. HedTh
¢ HEOOJIBILION MIIOTHOCTH OYEHb JIETKO OTAENSETCS OT BOJBI U PUMECEH.

Bs3K0CTh - 3TO CBOMCTBO, KOTOPOE MPOSIBIISIETCS] B COMPOTUBIICHUH, KOTOPOE HEPTH OKA3bIBAET
IIPU IIEPEMEILECHUH U3 OJTHOM €€ 4aCTH OTHOCUTENIBHO JPYIOM IO BIMSHUEM JACUCTBUS BHEIIHEH
CHJIbl. 3HaYE€HUE BSI3KOCTH YUUTHIBAIOT IIPH pacueTe HeTeNpPOBOAOB, CBSI3aHHbIX C Mojaden
TOIJIMBA.

Temmieparypa KUIEHUS - TEMIEpaTypa, IPU KOTOPOH MPOUCXOIUT OTIesIeHue (ppakiuii HeTH.
Temrieparypa BCIIBILIKHA — TEMIIEpATypa, MPU KOTOPOi HEPTh MPH HATPEBAHUU MOXKET BBIIEIATh
60J1b1110€ KOJIMYECTBO MApPOB, KOTOPbIE OYyyT BCIIBIXUBATh [P NOJJHECEHUH K HEW OTHSL.
Temneparypoii 3acTbIBaHUS — TEMIIEPATYpa, IPU KOTOPOH HE(PTh CTAaHOBUTCS OoJiee BA3KOH U
OCJIOKHSIETCS €€ TPAaHCIIOPTUPOBKA 110 TpyOam.

3amanus Keucy:

1.Kak HedTh noapaszaensercs no mwiotHoctu? Usyunre mecropoxxaenus Hegtu Kazaxcrana
2.Kak cBoiicTBO He(hTH — BA3KOCTH — MCIIOJIB3YIOT IIPH TpaHcnopTupoBke HedTH? Kakue npo-
0J1eMbl MOT'YT BO3HUKHYTb?

3. Kak MOXHO 00OBSICHUTH CBOMCTBO HEPTHU - TEMIIEpaTypa KUIICHUS?

4. Ha xakue (pakiuu MpoucxoauT paszesneHrue HeTu Ipyu KUIeHUn?

OTtuer npeoCTaBUTh B BUJI€ TUCBMEHHOTO OTYETa

Keiic NeS «IlepeBo3ka HedTH»

MOXHO NpPeAnoNoKUTh, YTO U3 HEJP 3€MIIHM €XKErOHO U3BJIEKAETCS OKOJIO 4,8 MIIpJI. TOHH
He(Tu. CKOJIBKO MOHAI00UTCS COCTABOB M0E3/10B, cocTosuX 13 100 nuucTepH, s nepeBo3Ku
ATOr0 KOJIMYECTBA HEPTH, €CIIM 00beM KaXKIOW HUCTEpHBI cocTaBisgeT SO TOHH.

3aaHue K Keucy:

1. I[TpuBenuTe NpUMeEpHI PELLICHUS 3aa4n

OT4er npeoCTaBUTh B BUJIE CXEMBbI

Keiic Ne 6 «/leToHAlIlMOHHAS CTOHKOCTH OEH3MHA

Be1 3Haete, 4To cropanue 6€H3MHA CO B3PHIBOM B JIBUraTelle Ha3bIBAaeTCs AeTOHALMEH

(dbpanu. detoner —«B3psIBY)

B pe3ynbrare neroHanuu HapyuiaeTcs HopMajabHas paboTa MOTOpPa, YTO MPUBOIUT K M3JIHIIHE-
My pacxojy TOIUIMBA, OBICTPOMY U3HOCY MOTOpA.

JleToHanMoOHHBIE CBOMCTBA O€H3MHA 3aBUCAT OT ero cocraBa. Eciu B 6eH3uHe npeoliagatoT
apoOMaTHYECKHE U PA3BETBICHHBIE YIIIEBOAOPO/bL, TO OH OTIIMYAETCS] BBICOKUM Ka4yeCTBOM U HE
MOJIBEpraercs AeTOHAIMH.

Ecnu B coctaBe OeH3MHA NPUCYTCTBYIOT B OCHOBHOM YIJIEBOJAOPObI TMHEWHOIO CTPOEHHUSI, TO
TaKoi OEH3MH UMeeT HU3KOE KayecTBO.

beH3uH yclioBHO paccMaTpUBarOT Kak CMeCh M300KTaHa U H-renrtaHa. KayecTBo OeH3uHa ompe-
JeNIeTCs KOJIMYECTBOM U300KTaHA — OKTAHOBBIM YHCIIOM.

N3ooxTaH(2,2,4- TPMMETUIITNIEHTAH) SIBJISIETCSI COCTaBHOW 4acThi0 OE€H3MHA.

CH3 CH;s

Ero crpykrypnas popmyna: H3C- C- CH2-CH-CHs

CHs

KauecTBo GeH31Ha omnpeaenseTcs: KOMNYeCTBOM H300KTaHa — OKTAHOBBIM YHCIIOM.




Hanpumep, ecnu B coctaBe 6eH3nHa nmeetcst 76% uzoaktana u 24% u 0 rentaHa, TO OKTaHOBOE
YHUCJIO TaKOTo O€H3MHA paBHO 76.

3anuck pa3HbIx Mapok OeH3uHa B Buae AU-72, AU-76, A14-93, AU-96, A-98 noka3biBaer,
9YTO OHHU UMEIOT Pa3HOE OKTAaHOBOE unciio. B 6en3une mapku AW-72 oTCyTCTBYET TeTpadTUiIaT
CBHHIIA, a B Oen3uHe mapku AU-76 on conepxkutcs. OH ycKopsieT BOCIJIaMEeHEeHUE OeH3HHA.
3agaHue K Keucy:

OT 4ero 3aBUCHUT KauecTBO OeH3HUHA?

1.Kakue criocoOsI CyIIECTBYIOT Uil HOBBIIIEHUS] OKTAHOBOTO yuciia OeH3nHa?

2.Kaxkwue cBoiicTBa mproOpeTaeT O€H3MH, TIOCTIE MOBHIIICHUS OKTAaHOBOTO YHca?

3.PaccmoTtpuTe u3BeCTHBIE MapKu OEH3MHA U ONPEIEIUTE OKTAHOBOE YHCIIO.

OTueT npeocTaBuTh B BUJE pedepaTa WK MPe3eHTALIH

Keiic Ne7 «O4ucTka HeTEeNnpoOAYKTOB»

Hanuuue 1erkoocMonsiomuxcs HeHAChIEHHbIX YIIIEBOIOPOIOB U KUCIOPO/-, a30T- U CEPOCO-
Jiep KaliX COSAMHEHUH B cocTaBe HE(PTENPOIYKTOB CHIKAET KAUYeCTBO IMOTYYEHHBIX U3 HUX
npoaykToB. [loaTOMy OHM MOABEPraroTCs OUMCTKE.

Crioco6bI 0UMCTKU: 00pabOTKa KUCIOTOM U OCHOBAHUEM, 3aT€M T'HAPOOUYHCTKA, aICOPOLUs U
abcopOIus.

OuncTka KucioTaMu. [JJist OUMCTKH OT HEHACKHIIIEHHBIX YTIIEBOJAOPOIOB M a30THCTHIX OCHOBAHUI
He(TEenpOAYKThl 00pabaThIBaOT HEOOJBIIMM KOJIMUYECTBOM CEPHOM KUCIOTHI. 3aTEM JUIsl OUHUCT-
KU OT HATEHOBBIX KUCJIOT U OCTATKOB CEPHOI KHCIOTHI UX 00pabaThIBAIOT LIEJIOYBIO, a [TOCTe
3TOr0 MPOMBIBAIOT BOAOH. OCTaTOK Hocie 00pabOTKU KUCIOTON Ha3bIBAETCS KUCIIBIM I'YIPOHOM,
a OCTaTOK TOcIe 00pabOTKHU MIET0UYbI0 — HAaPTOM, (HaTpHeBast Coib HAQTEHOBBIX KUCIOT).
CyIIHOCTh OYUCTKH HEPTETIPOTYKTOB METOAAMHE aCOPOIMH U aOCOPOIINHU 3aKITIOYASTCS B Ce-
JIEKTUBHOH acopOLuM afcopOeHTaMu BPEIHbIX IPUMECeH, UMEIOIUXCs B COCTaBe HeTenpo-
JYKTOB.

C 1ernpio NOBBIIIIEHHUS YCTOHYMBOCTH M KQUeCTBa B HEPTENIPOIYKTHI JOOABIIAIOT HEOOIIBIIOE KO-
JIMYECTBO AaHTUOKUCIHUTENEH (MHTHOUTOPOB). B KauecTBe MHIMOUTOPOB UCIONB3YIOTCS (PEHOIBI,
apoMaTU4eCcKUe aMHHbI, aMUHO(EHOIIBI U T. [I.

3ajanue Keucy:

1. U3yuutsb criocoOsl ouncTku HedTH (aacopOuus u abcopOums)

2.Yem onuH criocob oTIM4YaeTcs OT Apyroro?

3.Kakue cniocoObl OUMCTKH HEPTH MOKETE MPETIOKUTh BbI?

OT‘ICT HpeHOCTaBI/ITB B BUJC HpCSCHTaHI/II/I
Keiic Ne§ «IIpupoaubie UCTOYHNKH VIJIEBOJIOPOI0B)

B cocraB acdanbra rmaBHEIM 00pa3oM BXOJUT MecOK U OUTyM. butym (1moxox Ha 4epHyo cMo-
JIy) — OJIMH U3 MPOIYKTOB, KOTOPBIE MOJIyYaloT IpH nepepadoTke ryapoHa. [lpu ctpoutenscrae
OJTHOTO KMJIOMETpa JIOpOTH U3 ac(anbra TpedyeTcs CTONbKO OUTyMa, CKOJIBKO MOTydaeTcs U3
330 6appeneit HepTu. HedTh B Halie Bpemsi CTOUT OYEHb JOPOTO. A €clii HE0OX0IMMO OCTPO-
UTh, HaripuMep, 90 ThICAY KUIOMETPOB ac(abTOBBIX JOPOT, pacXoAbl Ha OUTYM “BIETAT B
HEMAaJIEHbKYIO KOIIEEUKY.

3ajanue K Keucy:

1.Kakue Henocratku umeer OUTyMm?

2.Kak, o — 1pyromy, MO>XHO COEJUHUTb MEXIY COOO0M MEeCYMHKH, YTOOBI MOIY4YUTh JEIIEBOE U
0e30macHoe /151 KOJIOTHUHN ac(haTbTOMO00HOE TIOPOKHOE MTOKPHITHE?



OTueT npenocTaBuTh B MPOU3BOIBHOM (hopme

Keiic Ne9 “Hed1b B 5kM3HU Yea0Beka”

[To nanHBIM HCCIEAOBAaHUMN YUEHBIX OOJIBIIMHCTBO CAMBIX PACIIPOCTPAHEHHBIX MPOAYKTOB U3
HE()TH OTHOCST K BHJIaM TOILTUBA. ITO Ma3yT, TU3EIbHOE TOILTUBO, ABUAKEPOCHH, HO CAMBIH IO~
MyJSPHBIN TPOAYKT U3 HeTH — OeH3uH. imenno Ha Hero npuxoautcs 50% ot ob1iero oovema
MIPOU3BOJUMBIX B MUpPE HEPTEHIPOAYKTOB.

Hapoanas MenuiirHa IIMPOKO PEKIAMHUPYET JeueOHbIe CBOMCTBA KEPOCHHA, UM HATHPAIOT OOJIh-
HbIE MECTa, IPUMEHSIOT BHYTPb, U3TOTOBJISIOT U3 HETO PAa3JIMUHbIE HACTOMKHU, KOMITPECCHI U Ma-
3u. MeTo/Ibl JIeueHus: KEPOCHHOM HUCCIIEI0BATNCH YUEHBIMH JIaBHO, a X pe3yJibTaTaM MOCBsIIIe-
HO MHO>KE€CTBO HaY4YHbBIX CTaTEH.

Tax Ha3bBaemast "benas HedTh", KoTOpas naet 6onee 80% kepocuHa, mpuodpeTaeT Bce OOIb-
Y10 NOMYJISIPHOCTD B HAPOJE MPHU JICUCHUH HEKOTOPBIX BUIOB paka. Camoe U3BECTHOE JieKap-
CTBO U3 HEPTU — ITO ACHUPHUH.

U3 npoaykToB He(hTH MPOU3BOIAT TAKKE KOCMETHUECKHUE MTPUHAIIICKHOCTH JIsI )KEHIIUH - KOC-
METHYECKUE KapaH/Ialllv, TEHU JJI BEK, JIAKHU U1 HOI'TeH pa3InyHble KPACUTEIN sl BOJIOC,
BCEBO3MOXKHBIE YKpaIIeHusl, OvkyTepurto. [IpoayKTsl HETH TaKKe UCIOIB3YIOT IS TPOU3BOJI-
CTBa 1yXOB, 0€3 KOTOPBIX COBPEMEHHAs KEHIIMHA TPAKTHUECKHU HE MBICIHUT ce0s1 B COBPEMEHHOE
BpeMsl.

3ajaHue K Keucy:

1.Kak erie MOKHO HUCII0JIb30BaTh MPOIYKTHI IepepaboTku HeTH B ObITY, B MenuuuHe? [lpuBe-
JTUTE TIPUMEDPBI.

2.Kakue npeameTsl ObITa, MOJTYYSHHbIE U3 MPOAYKTOB HEPTH, UCIIOIB3YIOTCS BAMU €XKETHEBHO?
OTyeT npeoCTaBUTh B BUJIE CXEMBI WIIA MPE3CHTALINHI

Keiic Ne 10 «IxkoJiorusi u HepTrenpomeicen)

3arpsi3HEHUs! OKPYXKAIOIIEH cpenibl pH J00bIYe HEPTH IS HAILIETO BPEMEHH OYSHb aKTyaJbHa
npobaema. OmacHbIM UCTOYHUKOM 3arpsisHeHns Kacnuiickoro Mops siBiisieTcst Mopckasi Hedre-
no6bI4a, Taroke Kacnuii 3arpsi3Hsercs pu TpaHCOPTUPOBKe He(TH TaHKepaMu. Kaxkplit u3 Bac
BUJIET 110 TEJIEBU30PY MOCIEACTBUS aBapuil HepTeHaIMBHOrO TaHKepa. UEpHbIE, MaCIITHUCTbIE
Oepera, MOKPHITHIE Ma3yTOM, KPBUIbsSI ITHII B B3KOM Ma3yTe, JTFO/M B 3aIIUTHBIX KOCTIOMAaX, KO-
TOpbIe cOOMpAIOT HEPTH JIoNaTaMU U BEPAMHU.

Tankep «Butsa3p» ¢ 3Ha 4 aBrycra (kak cooOmaer «Ka3axcranckas npasjay») nepeBo3ui HeTh
180 Tonn no Kacnuro. B ycnoBusix mioxoit BUIMMOCTH TaHKEP MOIYYHII MPOOOUHY U Havyall TO-
HyTh. UeoBeYeCcKuX )XepTB cyMenn n30exars. Ha moBepXHOCTH MOPS, T/IE 3aTOHYI TaHKEp 00-
pa3zoBasiock HEPTIHOE MATHO, KOTOPOE PA3IMIIOCh Ha TeppuTOopuu O6oiee 20 K.

3aaHue K Keucy:

1.Hackonbko onacHo HedTsiHOe 3arps3HeHre Kacnus u kakue 3KoJI0rnyeckue MocaeICTBUS OHO
umeer?

2. [IpuBeauTte mpuMepsl pelIeHus JaHHON IKOJIOTUYECKON MPOOIeMbl?

3.Kakue TexHonoruu ais coopa He(hTH C MOBEPXHOCTU MOPSI MOXKETE MPEJIOKHUTD BbI?

OTueT nmpenocTaBuTh B BUJIE MPE3SHTANH U pedepara

Keiic Nell«IIpakTnueckuin

IIpu npoesae aBTomo6mnem 100 km cropaet 20 M3 nponana. Kakoit 06beM yriekucioro rasa
(1.y) BeLIETsIETCS B aTMOcepy, ecnu aBToMoOmIb mipoeneT 1 km? Kakoit 00bem (H.y) Bo3ayxa
pacxomyetca? (otBet 0,6 M2 5 M)

3amaHne K KeHucy:

1. IlpuBeauTe npuMepsl pelieHnus 3aJauu




OT4er mpeIoCTaBUTh B BHJIE CXEMBI

Keiic mo Hedru Nel2 «nmpakTHYecKUii»

[Tpu nipoes e rpyzoBoi MamuHbl SO kM cropaet 10 1 6eH3uHa

3ajanue K Keucy:

Beruncnute kakoit 00beM Kuciopoaa ( H.y) pacXoayeTcs MPU CTOPAHUU KaXKIO0T0 JTUTpa OCH3MHA
Kakoii 00beM yriiekucioro rasa BblaesseTcst B armocdepy 3a oJluH opabounii 1eHs (8 yacoB
paboThI) OJTHOM TPY30BOM aBTOMAIIUHOMN (CKOPOCTh ee 60 KM/4), eCiIi pHU CropaHuu OSH3MHA
pacxonyercs 1,8 M° Bo3yxa.

Keiic mo Hedru Ne 13 «IlpakTuyeckuii »

B coctaB ¢epomMoHa TpeBOTH Y MypaBbEB - IPEBOTOUIICB BXOAHUT YTICBOIOPOI.

3ajanue K Keucy:

1.KakoBo cTpoeHue yrieBoaopoja, eciu Mpu ero KpeKuHre o0pa3yroTcst IeHTaH U MeHTeH?
2.Ecnu ipu ero ropeHun oopasyercs 10 MoJIb YTIIEKUCIIOTO rasa.

Tema «CnupTbi»
Keiic Nel
[Tpocreitmumii cnupt CH30H HazbiBatoT kapounonom. I1o panroHaibHON HOMEHKIATYpE CIIUPTHI
paccMaTpuBalOT Kak MPOU3BOAHbIE KapOuHoa. CHavasa Ha3bIBAIOT 3aMEIA0IIUE BOJIOPO al-
KUJIbHBIE, apUIIbHBIE TPYIIIBI COSTUHEHNS, 3aTeM KapOWHOIBHBIN YTiIepoI:
CH3s
CHs-CH-OH CgHs -C- OH
C2Hs CH3
METHUIDTHIKAPOUHO TUMETHII(PEHUITKAapOUHOI
Tak MO’KHO COCTaBUTh Ha3BaHMUS JIUIIH MMPOCTHIX CIUPTOB, 00Pa30BHIBATH HA3BAHHSI CIOKHBIX
CIUPTOB ATUM CIIOCOOOM HEy100HO.
3anaHus K Kelcy:
CocrtaBbTe Ha3BaHUSA PsiJia OAHOATOMHBIX HACHIIIEHHBIX CIIUPTOB C YYETOM paIlOHAIBHON
HOMEHKJIATYPY.
UeM oTimuaeTcs Ha3BaHUS CIIMPTOB I10 paIlOHAIbHAS HOMEHKIJIATYpa OT Ha3BaHUS CIIUPTOB 110
MEXTyHapOAHOM HOMEHKIAType?
OTueT npeocTaBuTh B MPOU3BOJIBHOM (hopme
Keiic Ne 2
Cam1pl mMerelt BO BpeMst YTPEHHETO TI0JIeTa OCTABIISIOT Ha PACTEHUSIX U MPEeIMETax KarelbKu
[axy4yero BeleCTBa, KOTOPOE MOMOIaeT OCTAIbHBIM WIEHAM MX CEMbH JIErde OThICKUBATh MMUIITY.
3Oto BeniecTBo - GapHe30i - C15H260.
3aganue:
1.YcTaHOBHTE CTPYKTYPY BEIIECTBA, €CIIM U3BECTHO, YTO MIPH ero nporyckanuu Hajx AL 203 ipu
300 °C obpa3syercs yrieBoaopo COCTaBa
CH3-C=CH-CH2-CH2-C=CHz
||
CHs - CHs
2.BemectBo pearupyet ¢ MetandeckuM Na ¢ BelieieHueM BOI0po/ia, a IPU OCTOPOKHOM
OKHCIICHUH 00pa3yeT ajbJeru
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OTtuer npenoCcTaBUTh B IPOU3BOIIBLHOM popme

Keiic Ne3

Jlyist pa3MeTKH TEpPUTOPUH MUeibl poAa Trigona ucmonb3yroT BemiectBo coctaBa C7H160.
3agaHue:

1.YcraHnoBute CTpyKTypHYIO (OpMYITy BEIlIeCTBa, €CIIU:

a) OHO pearupyet ¢ MetajutnueckuM Na ¢ BbIIeIEHHEM BOIOPO/Ia

0) npu geruapaTanuu nepexoauT B yrieBoaopo C7H14, koTopslii mpu 030HOIU3E TA€T CMECh
YKCYCHOT'O ¥ BJIEPHAHOBOT'O aJIbJICTH]IOB.

OTtuer npeoCcTaBUTh B IPOU3BOJIIBLHOM popme

Keiic Ned

DepoMOHOM paboueii muesbl IBISETCS - TEPAHUOII, C IOMOIIBIO0 HEro OJIHa pabouast maesa npu-
BJICKAET JIPYruX pabouux muen.

3ananue:

1.YcraHnoBuTe CTpOCHUE MOJIEKYJIbI T€PAHNOJIA, €CJIM U3BECTHBI CIICTYIOIINE €r0 CBONCTBA:

a) coctaB MoJekyibl C10H180

0) mpu OpoMupoBaHuu 00pa3yeT BeulecTso 2, 3, 6, 7 - rerpabpoM - 3, 7 - TUMETUIOKTAHOI - 1.
OTt4er npenoCcTaBUTh B MIPOU3BOILHOM hopme

Keiic NeS «IIpakTuyeckuniiny

CpaBHUTE KUCIIOTHBIC CBOMCTBA CICMYIONINX COCIMHEHUI: 3TaHoI, |-XJI0p3TaHo, Boaa, PeHom,
STUJIAMUH, a30THAs KHCIIOTA.

3ajaHue K Keucy:

PaccmoTpuTe 31€KTpOOTPUIIATENIBHOCTD JIEMEHTOB U CPaBHUTE UX

OOBSICHUTE KUCIIOTHBIC CBOMCTBA BEIIECTB C TOYKU 3PEHUS HHIYKTUBHOTO H ME30MEPHOTO
addexra

OTtyeT npeoCcTaBUTh B MUCbMEHHOU (popMe

Keiic Ne6

Pacriosioxxure mpenioKeHHbIe HUKE COSTMHEHUS B PSIJT IO YMEHBIIICHUIO OCHOBHBIX CBOMCTB:
ATaHOJ, aMMHUAaK, BOJIa, AUITUIIOBBIN 3(pHp, STUTIAMUH, TUITUIIAMUH, aHUJIHH.

3amaHue K Keucy:

PaccmoTtpuTe npoiiecc mpOTOHUPOBAHHUS

OOBbsicHUTE OCHOBHBIE CBOMCTBA BEIIECTB C TOUKU 3pEHUSI HHAYKTUBHOTO 3 dexTa

OT4er mpeoCTaBUTh B MUCbMEHHOU popme

Keiic Ne7

Koptuzon (rugpokopTU30H) OTHOCUTCS K KJIaccy CIUPTOB. Ero Ha3pIBaIOT €111e «ropMOHOM
cTpeccay, 3a TO, UTO OH CIIOCOOEH MOBBIIIATh apTepUaIBLHOE IABJICHUE U caxap B OpraHU3Me ye-
JIOBEKa, KOTOPBIH mepexxuBaet ctpecc. [Ipu moBbIIIEHHOM KOJTHYECTBE B OPraHU3ME KOPTHU3O0J
MOJKET TYOUTEIHHO JICHCTBOBATh HA OTJEI MaMsTH, OTBEYAIOIIHIA 32 3alIOMUHAHUE MaTepralia 1
€ro Bblayvy.

3amaHue K Keucy:

BriiBuHeTe runoresy, kak OyAeT BIUATh KOPTU30J B OOJIBIIOM KOJTMYECTBE Ha MaMsITh YellOBe-
Ka, €CJIM OH B TEUCHHE HECKOJIBKUX JIET, KOKIBINA JCHb Oy/IET UCIBITHIBATH CTPECC

Kakwue mporiecchl ele peryianupyeT KOpTH30JI B OpraHu3Me YeIoBeKa

Kak MOXHO CHU3HUTH YPOBEHb KOPTH30JIa B OPraHU3ME UeIOBeKa

OTueT npe1ocTaBuTh B MUCbMEHHOM BHJIE
Keiic Ne8 «O06HapyxeHre CIUPTOB B )KEBATEILHON PE3NHKE»
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IIpu OKUCIEHUN OTHOATOMHBIX CIIUPTOB XPOMOBOM CMECBHIO IIPOUCXOJUT U3MEHEHHIO LIBETA C
OpPaHKEBOTO B 3€JICHBIN.

Peakius oOHapyXeHUsI MHOIOATOMHBIX CIIUPTOB CO CBEXKEIPUTOTOBIEHHBIM THAPOKCHIOM
meau(Il), B pesynabTaTe KOTOPOH NPOUCXOANUT PACTBOPEHUE OCAKA U OKPALIMBAHUE PACTBOPA B
APKO-CUHUU LBET.

3agaHue K Keucy:

BriiBunete runote3y. OHa gomKHa OBITH TOATBEPIKCHA ONBITHBIM ITyTEM
[TpoBenuTe 3KCIIEPUMEHT

OOBbsicCHUTE YBUJIEHHBIE ITPOLIECCHI

Hanummre ypaBHEHUs NPOUCXOIAIINX PEAKIIUN

OTueT npenocTaBuTh B MPOU3BOIBHON (hopme

TeMa «AbAeruabl»

Keiic Ne 1 «<HeoxxnjianHble peBpalIeHU»
Cpenu anbpaeru0B BCTPEYAOTCS U HenpeaeabHble coenuuenns. C 0IHUM U3 HUX 3HAKOMBI XO-
3STUKH, JTaXkKe, €CIIM OHU HE CIIBIIIAIN O HA3BaHUH — aKPOJICHH WK TiporeHalib. OH 00pasyercs
IIPU TEPMHUUYECKOM Pa3JIOKEHUU TIULEPUHA. JTO BEIIECTBO C YAYIUIMBBIM 3aI1aXOM OIOBEIIAET
BCEX BOKPYT O TOM, YTO MHII[a PUTOpena.
3amanus K Keucy:
1.BbiiBUHETE THIIOTE3Y.
2.BeIsicHUTE HanpaBJICHUS UCCIICIOBAHMS.
3.ITouemy BemiecTBO ObLITIO HA3BAHO AKPOJIEUHOM ?
4.CocTaBbTe ypaBHEHHUE MTOJIYYCHHS aKpOJICUHA JIeTuaApaTanuei rnumepuna. [loscaure, oTkyaa
B IUIIE TTOSBIISIETCS aKPOJICHH.

OT4er mpenoCTaBUTh B MIPOU3BOILHON popme

Keiic Ne 2

B sBkanuntoBoM macie comepxkutcs anpaerua coctaa C7H140, oGnamaronuit 3armaxom JIMMO-
Ha. BemectBo C7H140 00Opa3yeT okcum, pu OKUCIICHUH NTEpMaHTaHATOM Kallnsi B KUCIION (haze
IpeBpalaeTcs B CMECh KUCIOT U KETOHOB, ITPU B3auMo/ieiicTBUU ¢ OpomMoM obpasyer 2, 3, 6, 7 -
TeTpadpoM - 3, 7 - TUMETUIOKTaHalb - 1.

3amaHue K Keucy:

Onpenenure CTpOEHUE 3TOTO BEIIECTBA.

OTueT npeocTaBuTh B MPOU3BOJIBHON (hopme

Keiic Ne 3

3anax reo3IUKU 0OYCIIOBIIEH ABIE€HOJIOM U BemiecTBoM coctaBa C7H140.

3amaHue K Keucy:

1.Omnpenenute cTpoeHUE 3TOTO BEIIECTBA, ECIIA U3BECTHO,

A) 4TO OHO HE pearupyeT ¢ aMMHaYHBIM PaCTBOPOM OKCHA cepedpa,

b) nmpu karanuTHYeCKOM rHAPUPOBAHUN 00pa3yeT TenTaHo - 2.

OTt4er npeoCTaBUTh B IPOU3BOJILHON popme

Keiic Ne4

[Tpy moMoIIM XUMHUYECKONW CUTHAIN3ALMN U XUMUYECKOH MH(OPMAIIH IPOUCXOIUT CBOEOO-
pa3HbIi “00MEH MHEHUSMU Y )KMBOTHBIX. MypaBbu /JIsl I0JIa4M CUTHAJIA TPEBOTH BBLACISAIOT
BeniecTBo coctapa C7H140.

3ajaHue K Keucy:



1.Onpenennte CTpOEHUSI TOTO BEIIECTBA, €CJIM OHO B3aUMOJEHCTBYET C THIPOKCUIIAMUHOM, C
CHHWIBHOM KHCJIOTOM faeT BemecTBo coctaBa C7HISON, nipu KaTaauTHYECKOM THAPUPOBAHUU
oOpasyer 4 - MeTHUJITEKCaHOT - 3.

OT4er mpeoCTaBUTh B MIPOU3BOILHOM hopme

Keiic NeS

UYtoOsI npuBIIeYs BHUMAHKUE CAMKH Py4YeiHUK BhIeseT BemecTBo CgHigO.

3agaHue K Keucy:

1.YcraHoBHTE CTPYKTYPHYIO (POPMYITYy 3TOTO BEIIECTBA, €CIIM OHO PEarupyeT ¢ THAPOKCHIIAMU-
HOM, HO HE J]aeT PEaKIUU CepeOPSHOTO 3epKalia, a MPU KaTATUTUISCKOM THAPUPOBAHUU 00pa3y-
€T HOHaH - 2 - OJL.

OTt4er npeoCTaBUTh B IPOU3BOIILHON Gopme

Keiic Ne 6

[TonoBbIM (hepOMOHOM Y HEKOTOPBIX PYYEHHUKOB CIYXKHT BemecTBo coctaBa C7H140.

3agaHue K Keucy:

1.YcraHoBuTe ero CTpyKTypHYIO GOpMYITy, €CIIH MPU TUAPUPOBAHUN 00pa3yeT COeTMHEHUE
C7H160, koTOpOoe npu AeruapaTaiuy U MociaeayoneM 030H0JIU3€e JaeT CMECh YKCYCHOTO U Ba-
JIEPUAHOBOTO JILJIETH/IOB.

OTt4er npenoCcTaBUTh B MIPOU3BOILHOM popme

Keiic Ne7

JlaHbl: aneTanbaerul, reKcaH, BOIHBIC PACTBOPHI TIFOKO3BI U copOuTa. Kak ¢ MOMOMIbIO OJTHOTO
peakTHBa paclo3HaTh ATH BEIIECTBA?

3ajaHue K Keucy:

Onpenenute HaPaBICHUS UCCIICOBAHUS

IIpoBenute peakuuu

OT4YeT NpeIoCTaBUTh B MMPOU3BOJILHOMN hopme

Keiic Ne§

VY KpacHOKJIONOB poJib GepoMOHa TPEBOr'M Urpaet BeuecTBo coctaBa CeHio0.

3aaHue K Keucy:

1. YcranoBute ero CTpoeHus Ha OCHOBAaHUHU CJIEIYIOIINX CBOMCTB:

a) pearupyer ¢ aMMHaYHbIM PaCTBOPOM OKcHIa cepedpa,

0) mpu 030HOJIM3E J1a€T CMECh MACISTHOTO ajibjaeruaa u auanpaeruaa cocraa COH-COH.
OT4er mpeoCTaBUTh B MIPOU3BOILHOM popme

Keiic Ne 9

B sBkanuntoBom macie coaepxurcs anpaerus cocraBa C7H140, obnanaromuii 3anaxom JMMOHA.
BemectBo C7H140 00pa3syeT okcum, mpyu OKUCIEHUH IEpMaHTaHaTOM Kallusl B KUCIION (haze mpe-
BpaIlaeTcsi B CMeCh KHCJIOT U KETOHOB, MPU B3aUMOJCHCTBUU ¢ OpoMom oOpasyeT 2, 3, 6, 7 -
TeTpabpoM - 3, 7 - ATUMETHIIOKTaHaJb - 1.

3aaHue K Keucy:

Omnpenenure CTpOEHUE 3TOTO BEIIECTBA

OTt4er npeoCcTaBUTh B IPOU3BOJIBLHON popme

Keiic Ne10
3anax ¢uanok o0ycnosieH BemecTBoM coctaBa CoHi40.
3amaHne K KeHucy:



1.KakoBa cTpykTypHas popmMylia 3TOro BelecTBa, €cau Npu OpoMUpoBaHuHU oOpasyercs 2, 3, 6
7 - Tetpabpom HOHaHAJB - 17

OTueT npenocTaBuTh B MPOU3BOJIBHOM (hopme

HpnMep TECTOB VIl TEKYIEI0 KOHTPOJIA YCIIEBAEMOCTHU CTyJA€HTA

Tect no teme: «HedTb U cnocobbl ee nepepaboTkn»

1 BapuaHTt
Yacrb A (3apanus ¢ BBIOOPOM 0TBeTAa)

Al. Hedts — 310 cMech, cocTosimas
TonpKo M3 KUIKUX YTIEBOJOPOIOB
Tonbko u3 ra3000pa3HbIX YII€BOIOPOIOB
ToabpKO U3 TBEPIBIX YTICBOAOPOIOB
W3 )KUIKUX B PAaCTBOPEHHBIX B HUX ra3000pa3HBIX M TBEPIBIX YTIIIEBOIOPOIOB

A2. YxaxuTe CBOMCTBO, KOTOPOE HE OTHOCUTHCS K HepTH
Jlerue BobI

PactBopuMa B Boge
I'ycras TeMHast KUIKOCTb

He umeer nocTossHHON TemMnepaTypbl KUIIEHUS

A3. Ykaxurte BepHOe cyxaeHue: A) nmeperonka HeTH — 3To pu3ndeckuii nporecc; b) KpekuHr — 3to
¢usngecKuiil mporecc

BepHo Tonpko A

Bepno tonsko b

Bepnsr 00a cyxaeHus
O0a cyxaeHus] HeBEPHBI

A4. PexTudukanoHHbIe ra3bl, 00pa3yIomyecs Mpy NeperoHke HeTh, couepKaT IPEUMYIIECTBEHHO
MeraHn u 5TaH

OrtaH u OyTan

ByraHn u nponax

[Iponan 1 Metan
AS. C yBenuyeHUEM 4Kciia aTOMOB YTIIEPOJa B MOJIEKYJIaX yriIeBOAOPOIOB TEMIEPATYPA KUIIEHUS 3TUX
YTJIEBOJIOPOIOB

VYMeHbIaeTcs

VBennuuBaeTcs

He n3mensercs

Cuavaina YBCJINYUBACTCA, IOTOM YMCHLIIACTCA

A6. Ykaxurte Qpakiuio HeTH ¢ HaMOOJIbIIEH TeMIIEpaTypoil KUTICHUS
Kepocun

bensun
Jlurpoun
Masyt
A7. Ykaxure Qpakuuio HeTH C HAMMEHbLIEH TeMIIepaTypO KUIICHHS
1) 6en3uH
2) MazyT
3) murpouH
4) xepocuH
A8. Vkaxute ¢pusudeckuii cocob nepepabotku HedTr
Pudopmunr
@pakuMOHHAS IEPErOHKa
Karanutnyecknii KpekuHr
TepMmuueckuil KpeKUHT



A9. IIpu TepMUIECKOM KPEKHUHTE U3 OJTHOW MOJIEKYJIa ajTKkaHa 00pa3yIoTCs JBE MOJICKYJIBI
ATKaHOB
ATnKaHa 1 alKuHa
ATKEeHOB
ArnkaHa ¥ alnKeHa
A10. JleToHanmoHHAs1 yCTOMYUBOCTD (OKTAaHOBOE YHCJIO) BBIIIE Y OCH3WHOB, ITOy9aeMBIX B X0OJI€
OpaKIUOHHON IEPETOHKH
TepMuueckoro KpekruHra
Karanutnyeckoro kpeknHra
Y cTOWYMBOCTH OJUHAKOBAS
Al1l. Ilpouecc monyyenus 2,2,4-TpUMeTHWINIEHTaHa (M300KTaHa) U3 HOPMAJIbHOTO OKTAHA!
CH3-CHz-CHz-CHz-CHz-CHz-CHz-CH3 (CH3)3C-CH2-CH(CH3)-CH3 OTO IMPOLECC
Apomatuzaiuu
Pacmennenus
Huxnmm3anun
M3omepuzaruu
A12. [letoHalluOHHAs yCTOWYMBOCTH Oy/IeT HaMMEHBIIEH y OCH3MHA, KOTOPBIH COJEPKHUT YTIIEBOJOPOABI
Huknmraeckue
JluneiiHoro crpoeHust
ApomMaTtuieckue
Pa3BeTBIEHHOrO CTpOCHUS
Al13. YxkaxuTe BepHOE CyXKJeHHe: A) KaueCTBO OSH3MHA OMPEIEIIETCS ero JeTOHAIIMOHHON YCTOWYHBO-
cTbi0; b) KauecTBO O€H3MHA XapaKTEePHU3YeTCsl €ro OKTAHOBBIM YHCIIOM.
Bepuo Tonmpko A
Bepuo Toneko b
Bepnsr 00a cyxaeHus
O0a cyxIieHre HeBepPHBI
Al4. Haunydinyio A€TOHAIIMOHHYIO YCTOMYMBOCTH UMEET OCH3MH CO CIICIYIONINMM OKTaHOBBIM YHCIIOM
96
80
76
92
A1S. YkaxuTe yrieBonopos, IeTOHAIUOHHY0 YCTOWUMBOCTE KOTOPOro nmpuHuMarotT 3a 100
H-renran
2,3-IMMETUIIEHTaH
H-oktan
H300KTaH
Yacts B (3agaHus ¢ KpaTKHM 0TBETOM)
B1. Cpenu HwxenepeuncIeHHBIX XapaKTEPUCTHK BEIOEPUTE Te, KOTOPBIE OTHOCATCS K HeTu:
TemHast MacIsTHUCTAs )KUIKOCTh
Kunxocts 6e3 3anmaxa
He pactBopsercs B Boze
HmeeT onpeneneHHyo TeMnepaTypy KHIIEHUS
PacTtBopsieTcs B Boze
COCTOUT TONBKO U3 KUIKHX KOMIIOHEHTOB
Jlerue BOIBI
Ee KOMIOHEHTHI cyaT MUIIEeH /11 HEKOTOPHIX OaKTepuit
OTgeT naiiTe B BUJIE TIOCIE0BATEIHHOCTH NP B MOPAIKE UX BO3PACTAHUSI.
B2. Hwxe nepedncieHHble MPOAYKTH IEPETOHKH HEPTH PACIIONIOKUTE B IOPAIKE YBEIUUCHHs TEMIIepa-
TYp YX KUTICHHSA:
Jln3enpHOe TOTIIINBO
bensun
Masyt
Kepocun
Jlurpoun
OtBer paiiTe B BUE MOCIIEAOBATEILHOCTH IUGD.



B3. YcTaHOBHTE COOTBETCTBHE MEXK/ly Ha3BAaHHEM METO/Ia IepepaboTKH He(TH U XapaKTepOM IIpoLec-
COB IIpH 3TOM MeToje. OTBET JaiiTe B BH/E MOCIEA0BATEIBHOCTH (P, COOTBETCTBYIOIIMX OYKBaM IO
andasuTy.

METOJ I[MTPOLIECCBI

A) pubopMuHT 1) paznmenenue Ha GpakIuu

b) karanmuTryeckuii KpEKWHT 2) pacIierieHue

B) repMuueckuii KpeKUHT 3) pacmierieHue ¥ H30MEepH3aIiisl
I') pextuduxanus 4) nzoMepu3aluui U apoMaTH3anus

B4. YcraHoBHTE COOTBETCTBUE MEXKy CXEMOH Mpoliecca Mpu rnepepadoTke HeTH U Ha3BaHUEM 3TOTO
nporiecca. OTBET JjaiiTe B BUJE MOCIIE0BATENBHOCTH IU(P, COOTBETCTBYIONINX OYKBaM M0 aj(aBuUTy.

CXEMA HA3BAHUE

A) CieHas CsHig+CsHis 1) wusomepusanus
b) H-rekcan 2-METHIITICHTaH 2) pacuienjieHue
B) H-rekcan GeHzon 3) apomarm3anus

B5. YcraHoBUTE COOTBETCTBHE MEXKAY YIJIEBOAOPOIOM M COOTBETCTBYIOLIMM eMy nu3oMepoM. OTBeT
JiaiiTe B BUJE MOCIEIOBATENFHOCTH IU(P, COOTBETCTBYIONIMX OYKBaM MO ayihaBUTY.

YI'JIEBOAOPOJ N30MEP YIJIEBOJOPOJA
A) H-eHTaH 1) 2,2,4-TpuMeTHIINICHTaH

b) B-rexcan 2) 2,2,3-tpumMeTHiOyTaH

B) H-renrtan 3)2,2- TIMEeTHITIPOTIaH

I') H-oKkTaH 4)2,2,3 - TpPUMETHIITEKCaH

5)2,3- tumeTnnOyTan

OTBETHI
A1 A2 A3 | A4 A5 | A6 A7 A8 | A9 | A10 A11 A12 | A13 | A14 | A15 B1 B2 B3
4 2 1 3 2 4 1 2 4 3 4 2 3 1 4 1378 | 25413 | 4321
Tect no Teme: «HepTh 1 ciocodb1 ee mepepadoTKm»
2 BapuaHT

YacTs A (3agaHusi ¢ BLIOOPOM 0TBETA)
Al. Hedts — 3T0 cMech, cocTosimast
1)TonpKo U3 KUAKUX YTIEBOAOPOIOB
2) TonmpKko U3 TBEPABIX YTIEBOJOPOIOB
3) U3 KuIKMX U paCTBOPEHHBIX B HUX Ia3000pa3HbIX U TBEPABIX YIIIEBOJOPOAOB
4) TosbKo U3 ra3000pa3HBIX YIIIEBOIOPOIOB
A2. YKaxuTe CBOHCTBO, KOTOPOE HE OTHOCHUTLCS K HEPTH
1) PactBopuma B Boe
2) He nmeeT NOCTOSIHHOM TeMmnepaTyphl KUIIEHUS
3)'ycrast TeMHast )KUIKOCTh
4) Jlerde BOIBI
A3. Ykaxurte BepHOe cyxaeHue: A) nmeperonka He@TH — 3To pu3ndeckuii nmporecc; b) KpekuHr — 31o
¢busnueckuii mporecc
1) O0a cyxaeHunst HeBEPHBI
2)Bepno Tonsko b
3)Bepusl 00a cyxaeHus
4) BepHo Tompko A
A4. PextudukanoHHbIE ra3bl, 00pa3yIomuecs NPy NeperoHKe HeTH, coxepKaT IPEUMYILECTBEHHO
1) OTan u OyTan
2) byran n nponan
3) llponan 1 MeTaH
4) MeraHn u 3TaH
AS5. C yBenmn4eHHEM YHCIIa aTOMOB YTJIEpO/ia B MOJIEKYJIaX YTJIEBOJOPOAOB TEMIIEpaTypa KUIIEHUS ITUX
YTIIEBOJIOPOJIOB
1) CHauana yBelIn4uBaeTCs, IOTOM YMEHbBIIAETCS
2) YMeHbIaeTcs
3) YBenuuuBaeTcs
4) He uzmensiercs
A6. Ykaxure Qpakiuro HedTH ¢ HaUOOJbIIEH TeMIIepaTypoi KUTICHUS




1) bensun
2) Jlurponn
3) Kepocun
4)Mazyt
A7. Yxaxwure ¢ppakiuio HepTH ¢ HANMEHBIIEH TeMIIePaTypOi KUTICHHS
1) kepocun
2) 6eH3uH
3) aurponH
4) MazyT
A8. YkaxuTte ¢pusudeckuii cnocod nepepabotku HedhTH
1) Katanutnueckuii KpeKUHT
2)DpaKIoHHAS ITeperoHKa
3) Tepmudeckuii KpEKUHT
4) PudpopmuHr
A9. [Ipu TepMrdecKOM KpEeKHHTe U3 OJHOM MOJIEKYIa alKaHa 00pa3yroTCs BE MOJIEKYJIIBI
1) Ankana 1 aJKHHA
2) AnkeHoB
3) AnkaHa ¥ aJKeHa

4) AnkaHoB
A10. JleroHanroHHasi yCTOHYMBOCTH (OKTAHOBOE YHCIIO) BBIIIE Y OCH3UHOB, ITOTYYaeMBIX B X0O/I€

1) YcroitunBOCTh OAMHAKOBAS
2) ®pakMOHHON IEPETOHKU
3) TepMu4eCcKOro KpeKUHTa

4) Kartanuruyeckoro KpeKuHra
All. Ilpouecc nonydyenus 2,2,4-TpuMeTHITIEHTaHa (M300KTaHA) U3 HOPMAIBHOTO OKTaHa!

CH3-CHz-CHz-CHz-CHz-CHz-CHz-CHg (CHg)gC-CH2-CH(CH3)-CH3 9TO IMpouecc

1) N3omepu3zanuu
2) Huxknuzauu
3) ApomaTu3anuu

4) Pacmennenus
A12. [letoHalMOHHAs yCTOWYMBOCTh Oy/IeT HaMMEHBIEH y OCH3MHA, KOTOPBIH CONEPKUT YTIIEBOJOPOABI

1) Pa3BeTBrieHHOTO CTPOCHUSA
2) lluxnaeckue
3)ApomaTtudeckue

4) JInHEWHOTO CTPOSHUS
A13. YxkaxuTe BEpHOE CyXKJeHHe: A) KaueCTBO OSH3MHA OMPEIEIETCs ero JeTOHAIIMOHHON yCTOMINBO-

cTbi0; b) KauecTBO OeH3MHA XapaKTEPHU3YeTCsl €ro OKTAHOBBIM YHCIIOM.

1) O6a cyxaeHue HeBEPHBI
2) BepHo Tonpko A

3) Bepuo Toneko b

4) BepHsl 00a cyxaeHus

Al4. Haunyunryro IeTOHAIMOHHYIO YCTOMYMBOCTh UMEET OSH3UH CO CIIEAYIONINM OKTaHOBBIM YHCIIOM

1) 80

2) 76

3) 92

4) 96

AlS5. Ykaxwure yriaeBoJ0po/l, IETOHAITMOHHYIO YCTOMYUBOCTH KOTOPOro MpUHUMAIOT 3a 100

1)H-rentan

2)2,3-AMMeTHIICHTaH

3)H-oxTan

4)n300KTaH

Yactp B (3apanus ¢ KpATKUM 0TBETOM)
B1. Cpeau HMKeNepeunCIIeHHBIX XapaKTEPUCTHK BBIOEPUTE T€, KOTOPBIE OTHOCATCS K HEPTH:

1) XKunkocts Oe3 3amaxa

2) He pacTtBopsieTcs B Bozie

3) Jlerde BoBI

4) PactBopsercs B Boae



5) TemHast MacasTHUCTAs )KUIKOCTh
6)COCTOUT TOIBKO U3 KUIAKHUX KOMITOHEHTOB
7) UmeeT onpeneneHHyto TeMIepaTypy KUMIEHUS
8)Ee KOMIMOHEHTBI CTyKaT MULIEH AJIs1 HEKOTOPBIX OaKTepHi
OrtBer paiiTe B BU/E IOCIIEAOBATEIBHOCTH U B HOPSIIKE MX BO3PACTAHUS.
B2. Hwxe nepedncieHHble NIPOAYKTHI IEPETOHKHU HE(PTH PACIIOIOKUTE B IOPSIKE YBEIUUEHHUS TEMIIEpa-
TYp YX KUTICHUS:
1) bensun
2) Mazyt
3) JIurpoun
4) InzenbHOE TOIUIMBO
5) Kepocun
OtBert paiiTe B BU/E OCIEAOBATEIBLHOCTH LIUQP.
B3. YcraHoBuTe COOTBETCTBHE MEXAY Ha3BaHHEM MeTo/1a mepepaboTKku HepTH U XapaKTepoM MpoLec-
coB Ipu 3T0M Metoze. OTBeT AaiTe B BUE NOCIEN0BATEIbHOCTH UMD, COOTBETCTBYIOIMX OYKBaM I10
andaBuTy.

METOJ IMTPOLIECCBI

A) KaTaJIMTHYECKUIA KPEKUHT 1) pazaenenue Ha Gpakun

b) TepMudeckuii KpeKUHT 2) paciieruieHue

B) pudopmuar 3) pacrierieHre 1 H30MepU3aIs
I') pextudukanus 4) u3oMepu3alMii 1 apoMaTu3alus

B4. YcranoBHTE COOTBETCTBHE MEKIY CXEMOI Mpoliecca Mpu nepepadboTke HeTH U HA3BaHHEM ITOTO
nponecca. OTBET faiiTe B BUJIE MOCIEA0BATENbHOCTH IM(P, COOTBETCTBYIOIIMX OYKBaM 110 andaBuTy.

CXEMA HA3BAHUE

A) CigHaa CsHig+CsHig 1) apomarmzarusi
b) H-rekcan 2-METUIINEHTaH 2) W30MepH3aLusl
B) H-rekcan OCH3011 3) pacuiemieHue

BS. VYcranoBuTe COOTBETCTBHE MEKIY YIIIEBOAOPOIOM U COOTBETCTBYIOLINM €My n3oMepoM. OTBET
JTaiiTe B BUJIE TTOCIIEIOBATENBHOCTH (P, COOTBETCTBYIONINX OYKBaM IO aj(aBuUTy.

YIJIEBOAOPO/ N30MEP VTJIEBOJOPOJA
A) H-TekcaH 1) 2,2,4-TpuMeTHIINICHTaH

b) m-renran 2) 2,2,3-tpumMeTHiOyTaH

B) H-oKTan 3)2,2- TIMEeTHITIPOTIaH

I') H-meHTaH 4)2,2,3 - TPUMETHIITEKCaH

5)2,3- tumeTnnOyTan

OTBETHI
A1l [A2 [A3 [A4 [A5 [A6 [A7 [ A8 [A9 [A10 [A11 [A12 [A13 [A14 [A15 | BT B2 B3
3 [1 T4 2 13 Ja T2 2 [3 Ta 1 4 4 4 4 5238 | 13542 | 3241

IIpoMe:KyTOYHBIA KOHTPOJIb 3HAHMN CTYJIEHTOB: OCHOBHbIC TEPMHHBI U OINpeaese-

HuA (TJ10CCapuii)

AOGcopOunsi — TOIJIONIEHNEe BEUIECTB M3 Ta30BOM CMECH WM KUAKOCTH KUIKOCTSIMHU
WIM TBEPABIMH TEJIaMH; MPUMEHSIETCS B MPOMBIIUIEHHOCTH JUIsl pa3felieHus] Ta30BbIX CMECEid,
OYMCTKH Ta30B OT NMPUMeECEH B CIIEMATIBHBIX ammaparax — adcopoepax

ABTOKJIaB — anmapar IJis IPOBEACHUS XUMUYECKUX PEAKIUH MMOJT 1aBJIC€HUEM B 3aMKHY-
TOW CHUCTEME.

Anre3us — MOJIGKYNSIpHAsl CBSI3b MEXKIy MOJICKYJIaMH Ha TIOBEPXHOCTSAX JIBYX COIMpPHKA-
CAIONINXCS PAa3HOPOJTHBIX TEJ; UMEET OOJIBINOe 3HAYCHHE TPU CKICHBAHWNA MATCPUAIOB W IS

o0ecrnevyeHns 3allUTHBIX CBOWCTB JTAKOKPACOUYHBIX MOKPBITUH.




AncopOuusi — TOIJIONIEHNE BEIleCTBAa Ha MOBEPXHOCTH TBEPAOTO Teja MOJ BIMSHUEM
MOJIEKYJIIPHBIX CUJI TOBEPXHOCTHU

A3eoTpOIIHbIE CMECH — PACTBOPBI, IEPETOHSIOLINECS IIPH ITOCTOSTHHON TeMiepaTtype 0e3
M3MEHEHHUS COCTaBa; TAKUE CMECH HEJb3s Pa3/IesIuTh NEPEroHKON

AJIbJIETHU]IBI — KJIACC OPraHUYECKUX COeNMHEHUH, coaeprxkamux rpynny —C<OH. IlIpo-
CTEHUIINIA TPECTABUTEIND ANIBJCTUI0B — (POpPMabIeTru]

AMUHOKHCIIOTBI — KapOOHOBBIE KHCJIOTHI, COAEp)KAIMe OJHY HJIM HECKOJBKO aMHHO-
IpyNN; SBJSIIOTCS CTPYKTYPHBIMH JJIEMEHTAaMHU MOJIEKYN OelKoB (Hampumep, TNIMLIUH
NH2CH2COOH, aJlaHUH CH3CH(NH2)COOH)
AMUHBI — NPOAYKTHI 3aMEIEHUS OJTHOTO WJIM HECKOJIBKUX aTOMOB BOJOpPOJIa B MOJIEKYJIE aM-
muaka NH3 paznuunbiMu opranuueckuMu paaukaiamu, Hanpumep CH3NH2 — merunamus,
(C2H5)2NH—nauaTrIa- MHH; CIIOCOOHBI CBA3BIBATH FAION€HBOIOPOIBI ¢ 00Pa30BaHUEM YETBEP-
TuuHbIX coneid, HanpuMep (C2HS)3N-HCl — consiHOKUCBIN TPUATHIIAMUH

AHTUAETOHATOPB!I TOIUIMB — XHMHYECKHUE COEAMHEHHUS, N00aBiIsieMble B KOJIMYECTBAX
Menee 1% K MOTOPHBIM TOIUIMBAaM JJIsi MOBBIIICHUSI UX CTOMKOCTH K JETOHAIMH. B mociennee
BpeMsI BMECTO TOKCUYHOT'O TE€TPA3TUJICBUHIIA XUMUKAMHU TOTYYEH HOBBIM 3(PEKTUBHBIN aHTU-
JIETOHATOp — METHIUKIoNeHTaaueHunTpukapoonunmapranery CH3C5H4Mn(CO)3

beH3uHbl — CI0XKHBIE CMECH JIETKUX YIJIEBOAOPOIOB C TEMIIEPATYpPOl KUIIEHUS HE BbIILIE
205° C, mpumeHsieMbIe B Ka4e€CTBE TOIUIMBA B IBUTATEISAX C UCKPOBBIM 3KUTAHUEM; MOTY4YaroT
B IIpoI1iecce nepepadoTku HedTH

B3peiBoonacHbIe BelecTBa — COEAMHEHUS WM CMECH, KOTOPbIE B YCIOBUSX MepepadboT-
KM WJIU TPAHCIIOPTUPOBKHU CHOCOOHBI K B3PbIBY; paboTa ¢ HUMU TpeOyeT COOI0IeHNs 0COOBIX
Mep MpPeIoCTOPOKHOCTU. B3phiBuaThie BellecTBa — XUMUYECKUE COEAMHEHUS WM CMECH, CIIO-
COOHBIE K OBICTpOMY HIpPEBpallleHHIO ¢ 00pa30BaHUEM OOJBIIOT0 KOJIMYECTBA Ia3000pa3HbIX
IIPOJYKTOB.

Buckozumerp — npubop aist onpeneneHus BI3KocTH xxkuakocreid. Hanbonee npoctoit —
BHUCKO3UMeTp OcTBaib/ia, OCHOBAHHBIN HAa U3BMEPEHUU CKOPOCTH MCTEUEHUS ONPENIETIEHHOTO KO-
JMYECTBA KHUJKOCTU B Y3KOU TPyOKe MOCTOSHHOTO CEUSHHS

Bonopoansiii mokazarens pH — BennunHa, XapakTepU3yIOlas KOHLEHTPALUI0 HOHOB
BOJIOpPOJIa B pacTBOpax; YHCIEHHO paBHAa OTPULIATEIbHOMY JOTapu(My KOHIEHTpPAILlUH, BbIpa-
JKEHHOM B I'paMM-HOHAax Ha JIUTP.

Bosronka (cyOnaumarniusi) — npeBpallleHle BellecTBa Mpy HarpeBaHuU U3 TBEPIOTO CO-
CTOSIHUSI HETIOCPE/ICTBEHHO B Map 0e3 IUIaBJICHUS.

BoccranoBnenue — xumuueckas peakiiusi, B pe3yjbTaTe KOTOPOM K aToMaM WJIM MOHAM

MPUCOCOAUHAIOTCA SJICKTPOHBI.



B opranmdeckol XMMUM BOCCTAaHOBJICHHEM HAa3bIBAIOT IPUCOCIUHEHUE BOIOPOAA K MO-
JIEKYyJIE OPTaHUYECKOTO COEAMHEHMUS.

Benbiuku Temnepatypa — MHUHMMaJIbHas TEMIIEpaTypa, IpU KOTOPOH Maphl KUIKOCTH
00pa3yIoT B 3aKPHITOM COCYZE CMECh, CIIOCOOHYIO BOCIIIAMEHSATHCS.

Bynkanuzanus — TEXHOJIIOTMYECKUH IPOLIECC PE3UHOBOIO IIPOU3BOJCTBA, IIPU KOTOPOM
CBIpOM KayuyyK IyT€M 00pa30BaHUs MONEPEUYHBIX CBA3ECH MEXIy MOJEKYyJaMU IIPEBPALIAETCS B
AIIACTUYHYIO PE3UHY.

BreinapuBanue — npouecc KOHLEHTPUPOBAaHUS PACTBOPOB TBEPABIX BEILECTB IIyTEM 4Ya-
CTUYHOTI'O yJAJICHUs PACTBOPUTEIIS IIPU KUIICHUH.

BricokoMoueKysipHbIe COEUHEHUS (ITOJIMMEPbl) — XUMHUYECKHE COEAMHEHUS, MOJIEKY-
JISIPHBIN BEC KOTOPBIX COCTAaBJISIET BEJIMYMHY OT HECKOJIBKHMX THICAY IO HECKOJIBKUX MUJIMOHOB
["asudukanus TBEpAbIX TOIIUB — MPOLIECC MPEBPAILECHUS TBEPbIX TOILUIUB B TOPIOYHE ra3bl IMy-
TE€M YaCTUYHOTO OKHMCIIEHUS WM 00pabOTKM BOJSHBIM IapOM IIPH BBICOKOH Temmeparype; ocy-
IIECTBIISETCS B anmnaparax, Ha3bIBAEMbIX ra3oreHeparopamu
['eTeporeHHbIE CHCTEMBI — CHCTEMBI, COCTOSIINE U3 ABYX WM HECKOJIBKHX (a3, HampuMep Boja
U HaxOSIIMKCSA HaJ HEW Map, HACHILICHHBIA PACTBOP COJIM C KPUCTalLlaMd B HEH U T. I
JlaBiieHME HACBILEHHOTO Mapa — AABJICHUE 1apa, HaXOJMAIIErocs. B PaBHOBECUH C JKUJIKOCTBIO
IIpY JAHHOW TeMIepaType.

JIBoiiHas CBSA3b — CBSI3b MEXJY JIByMSI aTOMaMH, OCYILECTBIIsIEeMasi YEThIPbMS AJIEKTPO-
HaMM, HalpuMep B MOJIEKYJIe 3TUIIeHA, OyTaJueHa.

Jerazanust — 00e3BpeXHMBAaHUE WIN YAAJICHHE OTPABISIONIMX BEIIECTB C PA3IUYHBIX
00BEKTOB.

Jle3akTuBalysg — OYMCTKA PA3JIMYHBIX MPEIMETOB OT PaJMOAKTUBHBIX BEILECTB, IPUCYT-
CTBYIOIIMX B BUJE 3arpsi3HEHUM.

JlecTpyKiusi ~ NOJMMEPOB  —  IPOLECC  Pa3pylIEHHs  MAaKpOMOJIEKY]  BBI-
COKOMOJIEKYJISIPHBIX COEMHEHUH, COIPOBOKIAOIINICSI N3MEHEHUEM UX CTPYKTYphl. Paznugaror
JECTPYKIUIO MOJ JEHCTBUEM TEIUIA, CBETA, U3IYyUYEHUS, XUMUUYECKUX areHTOB U MEXaHUYECKOI0
BO3JICHCTBUS.

JleToHanus — pacrnpoCcTpaHEHHUE B3phIBa HA BCIO MAcCy BEIECTBA WJIM CMECH, IIPOUCXO-
JISITIEee TI0]T BO3ICUCTBUEM yJapa, INIAMEHH, TPEHUS U APYTHUX (HaKTOPOB.

Juctumisiiyst (MeperoHka) — MpoLece pa3/ieleHus KUAKUX cMecedl Ha (pakuuu mpu
KHUIIEHNHU C TIOCIEAYIOLIMM OXJIaKIEHUEM U BBIJEIIEHUEM BEILIECTB C ONPEAEICHHON TeMIIepaTy-
pOM KUIIEHUS.

Jusnexktpuku — BELIECTBA, HE MIPOBOASIIINE AIIEKTpUYECTBA

I/ISOMepI/ISaIII/Iﬂ — HOPEBpaliCHUC OPTraHNICCKOro COCAMHCHUA B COCAMHCHUE APYroro CTpoCHHUA



6e3 U3MEHEHHUS ero coCTaBa u MOJIEKYJISIPHOTO Beca
HOJIHOE YMCII0 — KOJIMYECTBO Hoja B rpammax, npucoenunusuieecs k 100r opranndeckoro Be-
IIECTBA; XapaKTEPU3YET COAEPKAHUE B HENPENEIbHOM COECIMHEHUU JIBOMHBIX CBSI3€H, MO KOTO-
pBIM IIPUCOEANHSETCSA non
Kanopumerpuss — COBOKYITHOCTb METOJOB M3MEPEHHUS KOJINYECTBA TEILIOTHI, BBIICIAIOIIEHCS
WIY TIOTJIOMIAIOICHCS B pa3IMUHBIX (PU3NUECKUX MM XMMUYECKUX Tporeccax. KanneporeHusie
BELIECTBA — OPIaHUYECKUE BEILECTBA, HAIIPUMEP HEKOTOPbIE apOMATUYECKUE YIIIEBOAOPOIbI,
oOnajaromuye CrocoOOHOCThIO BBI3bIBATh PAK MPU HAHECEHMM HA KOXKY WM MPU MHBEKIUH 10
KOXY KMBOTHBIX.

KapOunbr — coenuHeHHs METaILIOB ¢ yraepoaoM, Hanpumep CaC2, AI12C6

Kurnenne — mepexos *HUJIKOCTH B Iap HE TOJBKO IyT€M UCIAPEHUs CO CBOOOJHOW MO-
BEPXHOCTH, HO ¥ BO BCeM 00beMe BCIIEACTBUE 00pa30Ba"HUSI U pOCTa B KUAKOHN (a3e Mmy3bIpb-
KOB HacChILIEHHOTO Iapa

KokcoBanne — metoj mepepabOTKH TOIUIMB, MPEUMYIIECTBEHHO YIJIeH, 3aKIIro4Yaro-
WS B HArpeBaHWH uX 0e3 jJoctyma Bo3ayxa a0 Temrepatypsl 900—1050° C. TormBo npu
3TOM pasJiaraercsi ¢ 00pa3oBaHHEM KOKCOBOI'O Iasza, KAMEHHOYTOJIbHON CMOJIbI, CMECH apOMAaTH-
YECKHUX YIJI€BOJOPOAOB U KOKCa, UCIIOIb3YEMOI'0O B METAIITYPIrMUECKOM POMBILIUIEH "HOCTH

KpexuHr — mporecc BBICOKOTEMIIEPATypHOU TepepaboTKu He(TH, TMPOBOIUMBIN IS
YBEJIMUYEHUS BbIX0/1a MOTOPHBIX TOILIUB

Kpuockonust — siBjIeHHE NTOHMKEHUS TEMIIEPATyphl 3aMEp3aHMsl pac"TBOPA IO CpaBHE-
HUIO C YACTBIM PAaCTBOPUTEJIEM; IPUMEHSETCS ISl ONPEEIEHNs MOJIEKYJISIPHOTO BECA PACTBO-
PEHHOTO BellecTBa
Kpucrannuzanus — BblJIelIeHHE KPUCTAJIJIOB TBEPAOI0O BEIIECTBA U3 pacTBOpa

Kpucrann — TBepaoe Tenno, IOCTPOEHHOE U3 3aKOHOMEPHO PACIIONIO KEHHBIX aTOMOB U
HNOHOB

MazyT — XKMIKHI OPOAYKT, OCTATOK IOCJI€ OTrOHA U3 He(TU TON JIMBHBIX (PpaKIMi.
3HauuTeNbHAs YacTh Ma3yTa repepadaThIBaeTCs Ha JIETKOE MOTOPHOE TOIIMBO MyTEM KPEKHUHTa

Macc-ciekTpoMeTpuss — (PU3UKO-XMMUYECKUI METOJ] MCCIEe0BaHMs BELECTBA MyTEeM
OTpeieNIeHUs] OTHOLIEHUS MacChl K 3apsy MPOJIYKTOB, O0pa3yIOIIMXCs B pe3yibTaTe pasioxke-
HUS BellecTBa B MprOOpe, Ha3bl "BAEMOM MacCC-CIEKTPOMETPOM

HenpenenbHble coeMHEHNS] — OpraHUYECKHe BELIECTBa, COJEp)Ka"IIue JBOWHBIE WIIH
TpOiiHBIE CBSI3U (HENpeAeabHbIE YIIIEBOOPO/IbI, allbJe TH/bI, KETOHBI, OKCUMBI U J1p.). Hedre-
XUMHUYECKHH CHHTE3 — IMOJIyYeHHE XUMHUYECKUX MPOAYKTOB M3 HE()TH U MPUPOAHBIX ra3oB ITy-
TEM pPa3JINYHBIX XUMUYECKUX PEaKIUi — OKHUCIIEHUS, XJIOPUPOBAaHUS, HUTPOBAHUS, CyJIb(pupo-

BAaHUS U JIp



OKTaHOBOE YMCIIO — MOKa3aTelb, XapaKTePU3YyIOIIHI CTOWKOCTh OCH "31HA K JICTOHAIIUH.
VYCn0BHO OKTAaHOBBIM YMCIIOM HA3bIBAIOT MPOLIEHTHOE COJEP:KaHME M300KTaHA B CMECH C TelTa-
HOM

[Iuponusz — XuMUYECKUe MNpeBpalleHUs OPraHUYECKUX COCIMHEHUH WIM MaTepuaioB
MOJ ICMCTBUEM BBICOKOW TeMIIepaTyphbl; HAIPUMEP, My "TEM MUPOJIM3a JAPEBECUHBI MOKHO TO-
JYy4YUTh [IEHHbIE XUMUYECKHE MPOAyKThl. [lnaBienne — mporecc nepexoaa KpucTaiinyecKoro
TBEPJIOTO TeJIA B KUJIKOCTh

[ToTeHnmoMeTprYEeCKOe TUTPOBAHHWE — CIOCOO aHaM3a, OCHOBAHHBIM HA W3MEHEHUU
3JICKTPOJBIIKYIIIEH CHIIBI aHAJTU3UPYEMOTO PacTBOpa MpH A00aBJIEHUN TUTPYIOIIETO BEIIECTBA.
[TpenenpHBIC YTIACBOIOPOABI (AIKAHBI) — TOMOJIOTHUECKUN Psifl YIJIE "BOJOPOIOB 00mIei dhop-
Myl CnH2n+2, HanpuMep MeTaH, 3TaH, IporaH u T. A. [Ipucagku — BemecTBa, Jo0aBiseMble
K TOILIMBAaM WJIM MUHEpaJIb HbIM MacjaM C LEJbI0 YIYUIIEHHUs UX IKCITyaTallUOHHBIX CBOMCTB.
Han—6onee mmpoko NMPUMEHSIOT aHTUOKUCIUTENHM, WHIHOUTOPBI KOPPO3HH, € 3aKTUBATOPbI
MeTajia

Pudopmuar — mporecc mepepaboTKu HEPTEIPOIYKTOB C LEIbIO MO JIYYCHHS BBICOKO-
OKTAaHOBBIX aBTOMOOHUILHBIX OeH3HHOB. C

VYalT-ciupuT — CMeCh JKUJIKUX YIJIEBOAOPOJIOB, BhIKUIAIOMIAs B npe—nenax 165—200°
C u ucnonbp3yemasi B KaUeCTBE pacTBOPUTEIS

OuibTpanusi — MPONYCKaHWE KUAKOCTH WM Ta3a depe3 MOPHUCTYI0 MEePEeropojky, co-
MIPOBOK/IAIOIIEECS OTJIOKEHUEM Ha HEH B3BEIICHHBIX TBEPIbIX 4acTuIl. diotamus — crocod
paszieneHuss MEJIKUX TBEPAbIX YaCTHUIl Pa3M4y "HbIX BEIECTB, OCHOBAaHHBIM HA Pa3IMUMU B UX
CMa4YMBaHUM;, PUMEHSIETCS 11 000TAIICHHS TI0JIE3HBIX UCKOMAEMbIX

XeMocopOI1usi — TOTJIONIEHHUE Ta30B, MAPOB HIIM PACTBOPEHHBIX BEIIECTB TBEPIBIMU
WM KUJKAMU TIOTJIOTUTENSIMU, COMPOBOXKAaoIIeecss o0pa3oBaHUEM XUMUYECKUX COEAMHEHUN.
Xpomarorpadusi — pazfeleHue cMecel ra3oB, MapoB, KUIKOCTEH MM PACTBOPEHHBIX BEIIECTB
MIPU TIPOXOKIEHUHN Yepe3 KOJIOHKY, COJIep MKaIlyI0 CIIOW MHEPTHOTO MaTepHalia

[lenTpudyrupoBanue — METO OTJEICHUS TBEPBIX YACTHIL 32 CUET LIEHTPOOEIKHBIX CHII
IIPY BPAIICHUH B CMICIUANIBHBIX alaparax, Ha3blBae "MbIX [eHTpUudyramu

DKcTparupoBaHue — MPOIECC pa3/esieHns CMeCH ABYX M 0ojiee BeIIECTB C MOMOIIBIO
pacTBopuUTeNe

IIpuMepHBIii nepedYeHb BONPOCOB K IK3aMeHY M0 AMCUMIINHE

«"oprovue mosie3Hble HCKONAEMbIE»

1. Yto Takoe IIOTHOCTh KHAKOCTH?

2. B kakux enuHuIIax U3MeEpsAETCS MIIOTHOCTh HEPTH?

3. Urto Takoe ynenpHbIN Bec BelecTBa?



o o &

Kax HaiitTn 00beM KUJIKOCTH, TUIOTHOCTh M Macca KOTOPOI M3BECTHBI?
UYTo Takoe OTHOCUTENbHAS TUIOTHOCTh HE(PTHU?
Kak cBsi3aHbl MeX 1y COOO0M IMIIOTHOCTH U YICTBHBINA BEC YKHJIKOCTHU?

Kakue tpeboBanus npenwssisser ['OCT 3900-85 k TemrepaType omnpeaeieHHs

IUIOTHOCTU HE(TH B JIAOOPATOPHBIX YCIOBUSAX?

8.
9.
10.
neparypsi?
11.

Kak cBsi3aHbl JuHAMUUECKasi U KUHEMaTH4ecKas BI3KOCTU KUJIKOCTH?
Kak 3aBUCHUT BSI3KOCTB YIJIEBOJOPO/IA OT €r0 MOJIEKYJIIPHON Macchl?

Kax m3mensercs KO3(1)(1)I/II_II/IGHT KPYTH3HBI BUCKOI'PAMMBI B 3aBUCUMOCTU OT TCM-

Kakas BS3KOCTh ONpeaACICTCA SKCIICPUMCHTAJIBHO C IMOMOIIBIO BUCKO3UMCTPOB

OctBanpaa wim [luakesuua?

12.
13.

Kaxo# xnacc YriieBoaopoaoB He(i)TI/I HMECT HAMMCHBIITYIO BSI3KOCTh?

Kakne Haq)TeHOBbIe YIJI€eBOAOPOAbI 6y,I[yT HMETH Ooiee BBICOKYHO BA3KOCTb IIpU

IPOYMX PABHBIX YCIOBUAX?

14.

Hanmmure dopMynsl HEYrJIeBOJOPOJHBIX W YIJIEBOJIOPOIHBIX KOMIIOHEHTOB

He(dTsHOTO rasa.

15.

16.

17.

18.
ouu?

19.

duznyeckasi CylHOCTh METO/Ia Ta30BOi XpoMaTorpaduu.
YCeTpoicTBO M MPUHIIUIT JEHCTBUS XpoMartorpada.
Uto Takoe «BpeMs yAECPKUBAHUSI?

Kax BBIUHMCINTE KOMIIOHEHTHBIM COCTaB Ta3a 1o METOAY BHYTpeHHCﬁ HOpMaJIU3a-

Kiaccsl yrieBoaopoioB HeTH: copepkanue, CTpoeHue, pa3oBoe COCTOSHHUE MPH

HOPMAJIbHBIX YCJIOBHAX.

20.

CMoOJIBI U aC(l)aJ'IBTeHLIZ COACPIKAHUC B Heq)TI/I, MCTOABI BBIICIICHHA, (1)I/I3I/ILI€CKI/IG

CBOﬁCTBa, 3JIEMEHTHBIN COCTaB, XUMHNYCCKOC CTPOCHUEC, paCTBOPHUMOCTL, 3HAYCHUC.

21.
22.
23.
24,

HeTH.

25.

[Topdupunsl: cTpoeHue, CBOMCTBA, 3HAUEHUE.
XuMunyeckue kinaccuduxanuu HedTu.
Texnonoruueckas knaccudukanus vepru (COCT P 51858-2002).

Heq)TL KaK JUCIICpCHAaA CUCTEMaA. HpI/I‘-II/IHBI 1 HCTOYHHUKU O6pa3OBaHI/I$I qacTu1 B

Knaccudukanuu HeQTIHBIX AUCIEPCHBIX CUCTEM IO JUCIEPCHOCTH, IO arperart-

HOMY COCTOSIHMIO (a3.

26.

HC(I)TL KakKk JUCICPCHAsA CHUCTEMA: IIOHATHA anCTaTHBHOﬁ U KUHETHUYECKOH

YCTONYUBOCTH.



27.  Acconuarbl mapaWHOBBIX YIJIEBOJIOPOOB: YCIOBUs 00pa3oBaHMs, CTPOCHHE,

CBOWCTBA, (PaKTOPHI.

28.  Peonormueckue cBOHCTBa HEPTH.
29.  Peonoruveckue ypaBHEHHs, PEOJIOTHYECKUE TAPAMETPBL.
30.  3aBHCHUMOCTH BS3KOCTH HEHBIOTOHOBCKOH KUAKOCTH OT TEMIIEPATyphl, CKOPOCTU

CABUIa, HAIIPSAXKCHUSA CABUTIA.

31.  SIBneHHME TUKCOTPONHH U CIIOCOOBI OOPHOBI C HUM.

8. Cucrema OLHCHUBAHUS NJAHUPYEMBIX PE3YJAbLTATOB oﬁyqe}mﬂ

dopma KoHTponA 3a ogHy paboty
MuHum. Makc. 6annos Bcero
6annos
TeKyLWMin KOHTPOIb:
- nabopamopHas paboma 1 3 6annos 5 6annoe
- nabopamopHas paboma 2 3 6annoe 5 6annoe
- nabopamopHas paboma 3 3 6annoe 5 6annoe
- nabopamopHas paboma 4 3 6annoe 5 6annoe
- nabopamopHas paboma 5 3 6annoe 5 6annoe
- nabopamopHas paboma 6 3 6annoe 5 6annoe
- nabopamopHas paboma 7 + onpoc 3 6annoe 10 6annos
- nabopamopHas paboma 8 + onpoc 3 6annoe 10 6annos
MpomexkyToyHaa aTTectauma 50 6annos
(3k3ameH)
WUToro 3a cemectp (QucyunauHy) 100 6annos
9K3aMeH

9 YueOHO-MeTOAMYECKOEe M HH(POpMALMOHHOE 00ecnieyeHHe U CHMILINHBI

9.1 OcHoBHas IUTEpPaTypa
1. 'onuaposa, 1. H. Xumus vedgtu u raza : yueonoe nocodue / 1. H. T'onuaposa. — CII6. :
[Tpociekr Hayku, 2018. — 166 c. — ISBN 978-5-906109-57-6. — TekcT : 31eKTpOHHBIH //
DNeKTPOHHO-ONOIMOTeYHAs cucrema IPR BOOKS : [caiit]. — URL:

http://www.iprbookshop.ru/80075.html

2. Apymionos, B. C. Opranuueckas XUMHs: OKUCIIUTENIbHbIE MPEBPALCHNs MeTaHa : ydeOHOe

nocobue st By30B / B. C. Apytionos, O. B. KpeuoB. — 2-e u3n., ucnp. u gorn. — Mocksa :
WznatenberBo HOpaiit, 2019. — 371 ¢. — (ABtopckuit yueonnk). — ISBN 978-5-534-04314-3.
— Tekcer : onektponnbii // DOBC IOpaiir [caiit]. — URL: https://www.biblio-

online.ru/bcode/438501

3. Kpyrnskos, b. B. ['eoxumudeckre MeTOIbI TOMCKOB MECTOPOXKICHUH HE()TH U Ta3a MO JHOM
akBaTopuid. I'eonmorus, MeToAsl IOUCKOB, Pa3BEAKH U OLEHKH MECTOPOKIEHUN TOIUIMBHO-
sHepreTudeckoro ceipbsi : 0030p / b. B. Kpyrmsakos, P. II. KpyrnskoBa. — M. : T'eoun-

dopmmapk, ['eonndopm, 1995. — 47 c. — ISBN 2227-8397. — TekcT : 31neKTpOHHBIIH // Dnek-



http://www.iprbookshop.ru/80075.html
https://www.biblio-online.ru/bcode/438501
https://www.biblio-online.ru/bcode/438501

TPOHHO-OMOIMOTEYHAS cucrema IPR BOOKS : [caiT]. — URL.:
http://www.iprbookshop.ru/17097.html

9.2 JlomotHUTEIBHAS JIUTEPATYPA

1. ITorexun, B. M. Xumus u T€XHOJIOTHUS YIIIE€BOJOPOIHBIX Fa30B M ra30BOr0 KOHJIEHCATa
: yuebnuk B 2-X dactax / B. M. Ilorexun. — CII6. : XUMU3 AT, 2016. — 560 c. — ISBN
978-5-93808-261-8. — Tekct : 37eKTpOHHBINA // DneKkTpoHHO-OuOmmoreunas cucrema IPR
BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/49799.html

2. ApOy3o0B, B. H. COopHUK 3a71a4 1O TEXHOJIOTHH J00BIUM He(PTH M ra3a B OCIOXHEH-
HBIX ycioBusx : mpaktukyM / B. H. ApOy3oB, E. B. Kypranosa. — Tomck : ToMckuii moaurtex-
HU4eckuil yausepcuret, 2015. — 68 ¢. — ISBN 2227-8397. — Tekcr : anekTpoHHBIH // Dnek-
TPOHHO-OMOIMOTEUHAS cucremMa IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/34711.html

3. Kombuiona, 0. I'. 'uaporeoxumudeckre METOIbl IOMCKOB MECTOPOXKICHU I TOJIE3HBIX
uckomaemsbix : yaueonoe nocodue / 1O. I'. Konsutosa, H. B. I'yceBa. — Tomck : Tomckuii nomu-
TexHu4Yeckui yausepcuret, 2014. — 184 ¢. — ISBN 2227-8397. — Tekcr : 31eKTpOHHBIH //
DNeKTPOHHO-ONOIMOTeYHAs cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/34659.html

4. Bonxosa, K. B. Xumust Hegt 1 MoTOpHOTO TOIUIMBA. JIabOpaTOpHBI NMPaKTUKYM :
yuebHoe mocobue / K. B. Bonkosa, M. B. Ycnenckas, E. H. 'mazaueBa. — CI16. : YHuBepcurer
UTMO, 2015. — 90 c. — ISBN 2227-8397. — Tekct : 3IEKTPOHHBIN // DIEKTPOHHO-
o6ubmnoreunas cucrema IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/65367.html

9.3 IIporpammHoOe obecnieyeHme:

1. Windows 10 Pro
®usuka macta Professional group
WiInRAR
Microsoft Office Professional Plus 2016
Visual Studio Professional 2015
Adobe Acrobat Pro DC
ABBYY PDF Transformer+

[Tporpammuoe obecrieueHue «interTESSy

© 0 N o gk~ wDN

1O Kaspersky Endpoint Security

-
©

«AnTtumnaruat.BY3» (mHTepHer - Bepcus)

9.4 IIpoeccuonasibHbIe 0a3bl JaHHBIX U MH(GOPMALMOHHBIE CIPABOYHbIC CHCTEMbI
COBpPEMEHHBIX MHPOPMAIIMOHHBIX TEXHOJIOI Uil
1. CrpaBouHo-nipaBoBas cucrema «Koncynprant [Tmrocy (http://www.consultant.ru)

2. DnektponHas oudsimoreynas cucrema eLIBRARY .RU (http://www.elibrary.ru)



http://www.elibrary.ru/

3. Dnekrponnas oubmuoreunas cucrema IPRbooks (http//www.iprbookshop.ru)

4. DnextponHas Guémuoteunas cucrema FOPAMT (http//www.biblio-online.ru)

5. DnektpoHHass OuOIMOTEYHAss cUCTeMa «YHUBEPCUTETCKas OMONIMOTEKAa OHJIAWH»
(https://biblioclub.ru);

6. Dnekrponno-oubnoreunas cucrema BIBLIO-ONLINE.RU  (https://www.biblio-
online.ru);

7. DOmnexkrponHo-OmbnmuoreyHas cucrema Library Explorer 2.1 (ycraHoBiena Ha
KOMITBIOTEpax K KOMIIBIOTEPHBIX KJlaccax M B OMOIHOTEKE)

8. Cnennanu3upoBanHas 0a3a JaHHBIX «KOJIOTHS: HAyKa U TEXHOJIOTUN

http://ecology.gpntb.ru/ecologydb/

10 Obecneyenue 00pa3oBaTeJbHOIO MpoLEcca ISl JIUI[ ¢ OTPAHUYEHHBIMH BO3-
MO’KHOCTSIMU 310POBbSI  HHBAJIU/I0B

VY4eOnble 1 yueOHO-METOIMUECKHE MaTEPUAITBI TSl CAMOCTOATENBHOM paboThl 00y4aro-
IIUXCS U3 YMCJIa MHBAJIUJIOB U JIMI] C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3710poBbsi (OB3) npemo-
CTaBJISIIOTCS B popMax, aAanTUPOBAHHBIX K OTPAHUYECHUSAM UX 3710POBbSI U BOCTIPUATHS UHPOP-
MaIuu:

Jlnst caenbIX ¥ CIaboBUIAAIINX

- JeKIMH OOPMIISIOTCS B BUJIE SJIEKTPOHHOTO JOKYMEHTA, IOCTYITHOTO C TIOMOIIBIO
KOMIIBIOTEpA CO CIELUaTN3UPOBAHHBIM IPOTPAMMHBIM O00ECTICUCHUEM;

- MUCbMEHHBIE 3a/1aHUs BHIMOJIHIIOTCS Ha KOMITBIOTEPE CO CIEIMATU3UPOBAHHBIM TIPO-
IPaMMHBIM 00€CIICUEHUEM, HITH MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- obecnieynBaeTCsl MHIWBUIyAIbHOE paBHOMEPHOE ocBeleHne He menee 300 Jrokc;

- JUTsI BBITIOJIHEHUS 3aJJaHUsl IPU HEOOXOAMMOCTH MPEAOCTaBISAETCS YBEIHMUNBAIOIIIEEe
YCTPOMCTBO; BO3MOYKHO TaKKe UCIIOJIb30BaHHE COOCTBEHHBIX YBETUUHMBAIOIINX YCTPOUCTB;

- MUChbMEHHBIE 3a7]aHusT OPOPMIISIOTCS YBEIIMUEHHBIM IPUPTOM;

- 9K3aME€H U 3a4€T NMPOBOMASTCS B YCTHOM (hOpPME HIIH BBITIOHSIOTCS B MUCHbMEHHOM (op-
Me Ha KOMITbIOTEpeE.

J71 TIyXux v caaboCbIIIaIix:

- IEKUUU OQOPMIISIFOTCS B BHJIE DJIEKTPOHHOTO JOKYMEHTA, TUO0 MpeI0CTaBIsSETCs 3BY-
KOYCHUJIMBAIOLIas annapaTypa UHIMBUYaIbHOTO M0JIb30BaHMUS;

- MIChbMEHHBIE 3aJJaHUs BBITIOJHSIOTCS HA KOMITBIOTEPE B MUCHhbMEHHOM (opMme;

- 9K3aMEH | 3a4€T MPOBOJIATCS B MUCBMEHHON (hopMe Ha KOMITHIOTEPE; BOZMOKHO MPOBE-
neHue B popMe TeCTUPOBAHUS.

Jljig U1 ¢ HapyIIEHUSIMA OIIOPHO-JBUTATEIBLHOTO amapara:

- IEKUUU OQPOPMIISIFOTCS B BUJIE€ QJIEKTPOHHOTO JJOKYMEHTA, TOCTYITHOT'O C TOMOIIbIO
KOMIIBIOTEpA CO CIEeIUaTN3UPOBAHHBIM MPOTPAMMHBIM 00ECTICUCHUEM;

- IMCbMCHHBIC 3aJIaHUS BBIMIOJIHAIOTCSA Ha KOMIIBIOTECPE CO CIICHUATIU3UPOBAHHBIM IIPO-


https://biblioclub.ru/
https://www.biblio-online.ru/
https://www.biblio-online.ru/
http://ecology.gpntb.ru/ecologydb/

TPaMMHBIM 00€eCTIEeUCHUEM;

- 9K3aMeH M 3a4€T MPOBOJIATCS B YCTHOM (hopMe HITH BBIOJIHSIOTCS B TUCBMEHHOU (op-
Mée Ha KOMIIBIOTEpE.

ITpu HEOOXOAMMOCTH MpelyCcMaTPUBAETCS YBEJIIMUEHNE BPEMEHHU U1 IOJrOTOBKH OTBE-
Ta.

[Iponerypa npoBeaeHUs MTPOMEKYTOUHOM aTTECTALIMH Il 00yJaroIuXcs yCTaHABIINBA-
eTcs ¢ Y4ETOM UX MHIUBHYaJIbHBIX ICUXO(PHU3NIECKUX ocobeHHnocrel. [Ipomexxyrounas arre-
CTalsl MOXKET IPOBOJUTHCS B HECKOJIBKO 3TAIIOB.

ITpu npoBeneHuy npoLeaypsl OLIEHUBAHUS PE3yIbTaTOB 00YUYEHUS MPeayCMaTPUBAETCS
UCTIOJIb30BaHUE TEXHUYECKUX CPEJICTB, HEOOXOAMMBIX B CBSI3U C MHAWBUIYATbHBIMH OCOOEHHO-
CTSIMH O0YUarOIIUXCsl. DTU CPEICTBA MOTYT OBITh MPEIOCTABICHB! YHUBEPCUTETOM, UJIH MOTYT
UCIIOJIb30BaThCsl COOCTBEHHBIE TEXHUYECKHE CPEJICTBA.

[IpoBenenue npoueaypbl OLIEHUBAHUS PE3yJIbTATOB O0YUEHHUs JOIMYCKAETCS ¢ UCTIONIb30-
BaHUEM JIMCTAaHIIMOHHBIX 00Pa30BaTEIIbHBIX TEXHOIOTHH.

ObecnieunBaeTcs 10CTyN K HH(OPMaLMOHHBIM U OnOnorpaguueckiuM pecypcam B CETU
WuTepHeT as Kaxaoro o0yyaromerocs B popmax, ajanTUpPOBaHHBIX K OTPAaHUYEHUSAM HX 3710-
POBbS U BOCHPUATHUS MH(OPMALIIH:

Jlnst caenbIX ¥ CIaboBUIAAIINX

- B IeYaTHON (opMe YBEIIMUCHHBIM HIPUPTOM;

- B (hopMe 3JIEKTPOHHOTO JOKYMEHTA;

- B (hopMme ayanodaiina.

JUid TIyxXux U ci1a0oCbIamX:

- B IeyaTtHou (opme;

- B (hopMe 3JEKTPOHHOTO JJOKYMEHTA.

Jlnst o0ydaromuxcs ¢ HapyIIeHUsIMU OIIOPHO-/IBUTaTeIbHOTO arapara:

- B IeyaTtHou (opme;

- B (popme 3EKTPOHHOTO IOKYMEHTA;

- B (hopme aynuodaiina.

VY4eOHble ayIUTOPUH [T BCEX BUAOB KOHTAKTHOW U CaMOCTOSITEIbHOM paboThl, HayyHast
O61OIMOTEKa U MHBIE TOMEILEHUS Il 00yUeHUs! OCHAIIEHBI CHIEIIHaIbHBIM 000pYOBaHUEM U
y4eOHBIMU MECTaMH C TEXHUUECKUMHU CPEJICTBAMU O0yUYEHUS:

Jlnst cnenbiX U caboBUAALIMX:

JUIS TIYXHUX M C1a00CTBIIIAIIHX:
- aBTOMaTU3UPOBAHHBIM pabOYMM MECTOM JUIsl JIFOJIEH C HapyLIEHUEM clyXa 1

¢J1a00CIIBIIAIINX;



- aKYCTI/I‘IeCKI/Iﬁ YCUIIUTCIIb U KOJIOHKH,

Jlnst o0ydaromuxcs ¢ HapyIIeHUsIMU OIIOPHO-/IBUTaTEIbHOTO arapara:

- IEPEIBUKHBIMU, PETYJINPYEMBIMH 3proHoMuueckumu napramu CU-1,;

- KOMHBIOTepHOfI TEXHHUKOH CO CIICqHUAaJIbHBIM IIPOI'paMMHBIM oOecreyeHreM.

11. MarepuajJbHO-TeXHHUYECKOe OOecredeHue 1 CIUTIIUHbI

MaTepI/IaJIBHO-TeXHI/I‘-IeCKOG obecrnieucHUe JUCIHHMIIIIMHBI BKIIFOYACT!:

1)
2)
3)
4)

[Tpu mOATOTOBKE K MPAKTHUECKUM 3aHATHAM U CAMOCTOSITENIbHONW paboTe MOXKHO UCIIONb-

oubmuoreunsiii o GPI'BOY BO «CaxI'Vy;
MYJIbTHMEIHIHOE 000pYIOBAHUE JIJISl YTCHHS JICKIHI-TIPE3CHTAIHIA;
TEXHOJIOTUYECKOE U KOMITBIOTEPHOE BUPTYAIIbHOE 000pYyI0BaHNUE;

MaKeT MPHUKJIATHBIX 00yYaroIuX MPOrpamm;

30BaTb KOMIIbXOTCPHBIC KJIACChI CO CTaAHAAPTHBIM ITPOTPAMMHBIM oOecreyeHueM.

JIeKUMOHHBIE 3aHATUSA JOJDKHBI IPOXOAUTH B MYJIbTUMEINNHON ayAUTOPUH, OCHALLIEHHOU
KOMIIBIOTEPOM U IIPOEKTOPOM. JIEKIIMHU KenaTenbHO CONPOBOXKAATH NIPE3EHTALIUEH, CONEpIKAIEN
TEOPETUUECKUIN MILTIOCTpaTUBHBIN MaTtepuall. [Ipe3enTanus qokHa OBITH IOCTPOEHA O CIIETY-
IOLEMY NPUHLMITY: TeMa, LENb, 3aJa4d JEKUUHU, KPaTKOe COAEpKaHUE NMpEeAbIAYyLIeH JIEKLUY,

TeopeTI/I‘leCKI/Iﬁ MaTepuaj, UTOIru JICKOIMOHHOI'O 3aHATHA, 0003HaYEHbI BOIIPOCHI U 3aJIlaHHA 1JIA

CaMOCTOATCIIBHOI'O U3YUYCHU, TEMA CJICIIYIOHIeﬁ JICKIIMH.

[IpezeHTanuu Mo JEKIHMOHHOMY KypCy pa3OuThI MO TeMaM, 1O OTACIBbHO B3ATOM TeMe

MOJKET OBITH HECKOJIBKO HpCSGHTaHHﬁ.



