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Menm ¥ 3ama9n yueGrofl puenmnuunLl. B pe3ynpTaTe M3y“eHIA JUCIAILIA-
HEI BRIITYCKHAK HOTDKEH

BHATbS

— OCHOBHEIE 38KOHEI IPOTEKAHMSA XMMAIECKIY IPOLIECCOB, XUMUIECKOY Tep-

MOJVHSMWKHA Y KAHETUKH;

— METOJE XUMIEeCKoH uieHTUQUKALUY ¥ OTpeIeTICHIA BEIECTE;

— HOBelIIme MOCTHXEeHAE B O0NACTH XVMHK M NEPCIEKTUBEI KX HCIONb30BE-

FITAST

YMETh HCIONb30BAThS

— OCHOBHEIE TIOHATYS ¥ 3aKOHBI XWMAK B NPAKIMUECKIX PacueTax,

— XHMHYECKHE METOMNE TeOPETHIECKIX U JKCIIEPUMEHTANBHEIX HOCTE OB

BIABIETHS

— mabOpMANYEH O BOSMOKHOCTAX XUMATECKUX HPONECCOB B MOBBILICHIA Pa-

GOTOCIIOCOOHOCTH U HAJEKHOCTH TEXHUIECKHX CUCTEM.

VIsyuesse TUCIIMILIAHE! JJOIDKHO OOeCewTh y CTY/ICHTa (POPMEDOBAHILE
CIIGMYIOIIME KOMMETCH I : |

— ARAMCMVEECICHINS AK-1 BRIFOYAICIIEX 3HAHAI ¥ YMEHMA YINTBC;

— mpodeccnomanbbix:  1IK-1 BRIOTarOmuX CroCOGHOCTS PeilaTh 3aHadm;

[TK-2 3aHAMATHCA HAyIHO-HCCIIENOBATENBCKOM ¥ MHHOBAUOHHOH NeATENEHO-
CTHIO.

XuMus SEngercd ofHo M3 (QYHIaMEHTANBHEIX ECTECTBEHHBIX HAYK, KOTOPaL
M3YuaeT MATEPUATEHEIA MHIP, 3aKOHEL €r0 PasBUTHA, XEMAYECKYIO thopMy IBAKEHAT
MaTeprd. V3ydeHne XUMME CIIOCOBCTBYET (POPMHPOBAHMIO ¥ CTYASHTOB HAYIHOTO
MUPOBO33PEHNS, UTPacT BAXHYIO POJIb B PA3BUTHY 00PasHOre MBINIIEHAS, B TBOPIC-
.. CKOM pocTe OYIyIUX CIeIUATKCTOB. VHTerpanys Bayk, MWMpoKoe NpuMeHeHue du-

' RUECKWX METOJOB HCCIENOBAHEA ¥ MATEMATAYECKOTO AllapaTa B XUMAY COMMSAI
ee ¢ QU3MKOH, MaTEMATHKOH, ¢ IPYTUMYA eCTCCTECHHBIMM HayKamMu ¥ JHCIHIIHEHAMA,
B 9ACTHOCTA C WEDKCHEPHO-TEXHIMECKAME W CIISIMAIBHEMY, HECOXOREMBIMH UL
HPaKTUIECKOH IeATENbHOCTH HEDKSHEePS. -

Ofmee KOMAIECTBO 4ACOB I KOIUIECTBO 8y AUTOPHEIX Y8COB B COOTBETCTBIY ©
oBpasoBaTeLHEM CTAHIAPTOM ¥ yueOmsn miaHoM: 160 (1-36 12 01), 140 (1-43 01
05), 168 (1-43 01 07), 114 (1-53 01 05), B ToM HYHCIE &Y IUTOPHELX 3aHATHN — 68 Yya-
COB, T3 HEX JEKIu — 34 wac, na0opaTopHeLX pabot — 34 uaca, (mua 1 - 5301 05-17
JACOR). '

Dxsamen | cemectp — «[IpOSKTHpPOBAEAE M NPOUIBOICTBG CENBLCKOXO3ZACT-
BEHHON TeXHAKI», «ABTOMATH3MPOBAHEEIN SIEKTPONPHEOLY, sk3ameH 11 cemecTp —
«[TpoMEIILTEHHAs TeIUIO3HePreThkay, «TexHI9ecKas SKCIUTyaTali sHEProcbopy-
IOBAHHUA OPT3HU3ALUIY.
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2, CONEPIKAHME VUEBHOT O MATEPHAJIA

2.1 JexnmoHHbIE 3aHATHIL.

Ne
E[/H

HawveHoBaHNE TEMET, CONIEPKAHNIE JEKITHH.

OfneM
B YAC.

1

2

3

Bropoil ceMecTp.

L.

Momyan 1. Tema 1. Beenenne. IlpemMer XAMUH, 3HadeHre XUMEY B

DE3TIFHEHEEIX OTPACILIX XO3AACTEE ¥ HEDKCHEPHON TPaKTHKS. Cospe-

MeHHETe Tpobrems xEMuK. OCHOBHEIS XUMIHECKIAE TOHATH 1 38K0-

mpL. [loHsTrEe S3KBUBANCHTS. JaKOH SKBABAJICHTOR.

emia 2. CTpoenve aToMa. BEEAEHME B TEOPHEO CTPOSHNS ATOMA.

K BAHTOBO-MEXAHVHUECKHE PEACTABICHNS O CTPOSHMM aT0Ma. Xapak-
SPHCTHKE SHEPTETHYECKOTO COCTONHNI SIEKTPOHA KEAHTOREIMI H1C-

stan. Atomusie opGETaNE, MHOTOSIeKTPOHHEEe aToMEL. [TpuHimn

[Taymm. Hpapwio Xyana. MaxcuMalbHOe 9HCTO STEXTPOHOB Ha SHEP-

TeTUIECKHX YPOBHIX M IIOLYPOBHIAX.

2

Tema 3. TlepHoaUHecKyi 3aKOH T Menpeneepa KaK OCHOBa pa3BH-
TH HEOPraHHYecKoll XMMHM, €r0 QUICCOHCKOE IHAYCHHE. Cospe-
venHas QopMYTHpOBKa NepHomudeckoro 3axosa. IlocmenoBaTeis-
HOCTH 3aTOJHEHNs MEKTPOHEEX ofonodex aToMoB. Ilpasmia Kieu-
koBckoro, CTPYKTYpa HEPHONUUECKON CHCTEMBL: IEPHOABL, TPYIIIEL A
TIOATPYIIHEL, DHEPrUs HOHK3AUKK 2TOMOB, CPOICTBO K SICKTPOHY.
TlorgTie of MeKTPOOTPHLEATENFHOCTH,

Tema 4. XuMudeckas CBA3h ¥ BajEHTHOCTH, KoBaleHTHAs CBA3h, €€
PA3HOBHEIHOCTH — HETONIPHAS, NOJApHAT. Cro¥icTBa KOBAJIEHTHOM
CBSI3W: UIVIHA CBS3H, KPaTHOCTE, HaCHIIaeMOCTh, HATIPABICHHOCTE. O,
-, & casu. [lonarue o Teopuu rubpunusanymu. [[ONAPHCCTE CBA3K
MONEKYJL, TIOJAPHEIE ¥ HETOJIPHEIE MOTEKYIEL. Honnas cBI3E Kak
KpaifEuil CTydail HONAPHIALIY KOBSTISHTHOM CRISH, Merammmeckas CBI35.

L

Tema 5. MexMOTEKyIIPHEE BIBUMONEHCTBAL. DIEKTPOCTATACTAIC-
ckoe B3auMoaeiicTBrE MOIeKyyl. JHCIepCHOHAOE, OPUECHTAIHOHHOS K
MEIYKIPOEHOE B3aMMOJeHCTBrE MONEKYNL. JIOHOPHO-a8KIEITOPHOE
BaavMOeicTErE. BOIOpoIHas CBI3E, BIMIHIE BONOPOIHOU CBIIH Ha
CBOMCTBA BEIECTB.

Tena 6. KoMIIEKCHEE COeAUECHNS. KoMmiekcoobpasoparelb. JIu-

ragael. KOOpARHAIMOHHOE HHCIIO KOMILTEKCOO0pazoBareld. BHyT- |

PEHHAAL A BHEITHAL @d@@pm KOMIIJIEKCHOI'O COCHMHEHM. HM@@@HH@HM%
KOMITIEKCHEIX @@@ﬂﬂ/ﬂH@HMﬁ B pacTBOpPE. KoHcTanTa HECTOWKOCTH
KOMIIIEKCHEBIX HOHOB,

NN

4

Tema 7. Crpocnre BEMIECTB B KOENCHCHPOBAMHOM COCTOMMIMIL,
KpucTalnm4eckoe COCTOSHWE, BUAbl KPHCTALIHHYECKHX PEMIETOK.
DHeprrs KpHCTAUIHYeCKol PeIeTkH, 30HHAM TEOPUA NPOBONHMOCTH
KpHCTAIIOB, [IpOBOIEUKE (METAIEL), TIONyNPOBOIHIKE, JHIICKTPH-
ru. JKunkoe cocTogmie. AMopQHOe COCTOSHIE,




4
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Monyas 2. TeMa 1. DEepreTHia XUMHATeCKHX MPponeccos. DnenMeH-
TEL XUMUEECKON TepMOIMHAMUKY. BHYTPEHHA SHEPIU H SHTEIIBIIHI.
TTepBOe HAYAN0 TEPMOIAHAMUKE. TEPMOXUMIHECKAE yPaBHCHMI. Te-
TIOT5EL OOPa30BAHMI U PA3IOKEHUA BEIICCTE. 3axom [ ecca B CIENCT-
BYA W3 HETO.

(@)

IEeMEHTEl BTODOro Hauana TepMonpHaMuky. TIomnirre 06 SHTPOIIHH.
Sueprau [ ub6ca. DHTaNBNELHbIL K SHTPONUAHEIA QaKTOPE! EPOLEC-
cop. Vismenenne saeprrm I m60ca B XUMAIECKEX POLECOaX. Hampas-
JEHHOCTD XMMUHIECKIX IPOIECCOB.

Tema 2. XHMuYeckss KEHCTAKS 1 DABHOBECHE, XHMUHEECKIE Pe-
AKIMI B TOMOIEHHBIX W I€TEPOTSHHEBIX CHCTEMAX. CxopocTh peaKiyu
E TOMOTEHEERIX ¥ [eTeDOreRHELX cucTeMax. WaKTophl, BIAMIONINE Ha
CKOPOCTE PeaKiii. JaKoH eHCTEHS MacC. KoHCTaHTa CKOPOCTH Pe-
aKIwY., JHeprHs KTHBAIMHM. 3aBUCHMOCTE CKOPOCTH OT TEMEEpaty-
pe1. [paswio Bant-['odda. [OMOTeHHEIA ¥ TeTEPOreHHEIN KaTaTH3.
BisHze KaTATH3aTopoB Ha CKOPOCTE peakiuy. LIoHaTHE O MeXaHH 3~
ME KETAIATIYECKAX Tporeccon. LenHsie peaxipi. PoToXxAMIHeCKHe
peaxmpm, O6paTuMEIe & EEOOPATHMEIE TIPOLECCHL.

Temz 3. XHMUHECKOEe PABHOBECHE B TOMOICHHBIX CHCTEMAX. Kom-
cranTa papHEOoBecHd. CMeImeHre XHMUIIECKOTO PaBHOBECH. [Mprammmn
Tle 1llaTenne ¥ ero 3Ha9eHne B XAMUAM. BIVIHAE TEMIICPaTyphl, Has-
NEHWs ¥ KOHIEHTPalyy peareHToB Ha PAaBHOBECHS.

Moayas 3. Tema 1. Obumas XAPAKRTEPHCTHKE PICTBOPOR. Crocolsl
BEPEXEHNS COCTaBa PACTEOPOB. PaCTBOPHMOCTE TBEPABEIX BEIICCTE,
JHIKOCTEM, Ta30B. JaKkoH [ eHpH.

o

10

Tena 2. KomrraTusabe cBolicTEa PRCTBOPOB. JaBlcHre napa
Hajl pacTEOpamMy. [lepBsli 3axor Payis. TeMIepaTyphl KNRSHI 1
KPHCTaIIIH3aIIM pacTBOPOB. Bropoit saxcH Payis. OcMOTHEECKOE
NaBIeHIE. JaKOH Baut-Tohda.

11

Tema 3. PacTBODL! AIEKTPOMHTOB BOTHEIE PACTBOPE! 3MEKTPOIIHA-
T0B. OCHOBE! TEOPHM 3EXTPOMTHIECKON HUCCOMAALIHL. CunpHEIE W
criabbie HIEKTPOETEL, CTEICHE IUCCOLMAIH. KorcTadTa TUCCOLHa-
yum. MizoTorpaeckn ko3hhrupuenT. 3aK0HE Paysi myst 3IeKTPOIH-
ToB. axon pasbasnerns OcTalBIA. CryneHZaTas AMCCOUNALNA K-
CIOT ¥ OCHOBaHWM. KHCHEIe ¥ OCHOBHBIE COX. AMQOTEpHEIE 2IIEK-
TPONHTEL [ACCOnarysi BOIB. Bozxopomueiit nokasaTenk. [pon3pe-
JeHHe PACTBOPYMOCTH. Peakyy ofMeHa B pacTBOPax SMEKTPOIMTOR.
Tapponms conel, ero BUEL. CreiteHb THOPOII3A, €€ 3aBUCHMOCTE OT
TeMIIEPATYPEL, KOHIICHTPAIUH.

Teva 4. Xumma Bonbl. CTpOSHEE BONBL. DrspdgecKre W XMMUYECKHIE
cBolicTBa Bonpl. COCTAB MPHPOIHEIX BO. CToNE30BaHIEe BOKEL Ke-
cTKOCTS BoNEL. OCHOBHEIE XUMITECKAE U (PU3NKO-XHMATECKAS CIi0-
COOBI BOXOTOATOTOBKHL.
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Tenma 5. Jncmepensie CHETeNbI, JCHOBHEIE XAPAKTEPUCTHE O~
HepCHEIX crcTeM. CTeneHb UCTEPCHOCTH. Krnaccumxamys IECTIEpC-
HEIX CECTEM, | eTepOTeHHEIS ¥ TOMOTCHHBIE IPICTIEPCHLIC CHCTEMEL,
Komionnusle pactBopsl. ONTHISCKHE, KARSTHISCKHE U SIEKTPHHe-
CKHE CBOMCTRE KOJUTOWIHEIX PACTBOPOBR. Y CTONYMBOCTE M KOATYJI-
. KOTMOKIHES PacTBOPEI B IPHPORES ¥ TEXHUKS. TMponeccrr copb-
1. IOBepXHOCTHASA SHEPI L. Apcopbuuma. VizoTepma ancopOumu.
TloBepXHOCTHO-2KTHBHEIE BemecTEa. [[pHMEReHNe anCcoOpOIHAH.

13

Mogyin 4. Teva 1. JHKTPONELIC MOTCHNHAMBE, OEKTPOIHbIE 0~
TeHIAaIE METAUIOB ¥ (QaKTOPH!, BIMAOIIHE He X BEJIAIHAHY. TMoms-
THE © CT3HIAPTHEX morerunanax. CTaHmapTEEH BOJOPOIHELA 3JIEK-
TPOJ. DNEKTPOXHMAIECKUE DAL HATIpsKeHAY MeTaLIos. DaKTOpEL,
ONpENEIIAIOIIHUE MONOKEHYE MeTaia B PALY HANPSOKEHYH. JaBUCH-
MOCTE 3MEKTPOJHBIX HNOTEHIYATIOB OT KOHICHTPAIHM. VYpapBEeHHE
Hepucra. [anbBaHWMecKHe SJIEMEHTEL ONeXTPONBUDKYINAS —CHIIa

(3]IC) raneBaHEYecKHX 3NeMEeHTOB. IIpaKTUEecKoe HCIONBIOBAHUC

TabLRAHUIECKIX 3JICMEHTOB.

14

Tema 2. Jnerrposu3. OKMCIATENEHO-BOCCTAHOBH-TENBHEIC IPOLEC-
CBI [IpH NEKTPOM3e. JNEKTPOJN3 PACINIABOR ¥ BOJHBIX PaCcTBOPCE
SIEKTPONUTOB. JakoHs! Dapanes. DNEKTPOXAMAIECKUT SKBUBAJIEHT.
[TprvereH#e SIEKTPONU3a B IPOMBIIICHHOCTH.

Tema 3. XumMUyeckre HCTOSHEKHE TOK:. DneMeHT JIeKnaHie. Ax-
KyMynaTopsl. CBMHIOBEIA { KHCTHOTHEIA) aKKyMYJIATOpP. TOIUIMBEBIE
3TeMeHTHL. BOIODOHO-KUCIOPONHEI TOTUIMBHEIE 3IEMEHT.

Teyma 4. Kopnozms METAIOB. BUIE KOPPOSHK K YIIE £ OT Hee.
1% il Pp yIIep

Xummaeckas, SIeKTPOXUMAYECKAsT KOPPO3KA. OcHOBHBIE METOJRI 3a-

IATEL OT KOPPO3ZUM: JHETHPOBAHHKE, MHTHOEPOBEHIE, AHTHKOPPOIHOH=

HBIE TTOKPBITHL, INEKTPOXUMAIECKHIE METOLBL (K&T@ZJLH@% W IIpOTEK-

TOPHAH 3aUTA, AHOTHAL 3OIIMATA),

Momyan 5. Tema 1, Ofmue cBOHCTBA METATIOB, MX KIIACCH(DUKALIHL.
Kpucrannpdeckas CTPYKTYpa METaLIOB. Du3H=ecKue CBOKCTBA Me-
Tamros. XuMudeckre colictea MeTanios. [lonydenne METIoOB H3
pyI. TMpOMETAIUTYPTHS, 3NMEKTPOMETAITYPIM, HAPOMETAILTyPIHA.
Criocofel [OMyHEHAs METANIOB BEICOKON YHCTOTEL XuMUIECKHE,
IMEKTPOXMMATIECKYE, TUCTHAIMOHEEIS, KPUCTAIEIANMORHBIC Me-
Tomsl, Jlerkume KOHCTPYKIMOHHEBIE MaTePHallbL, AJIOMWHIA, TUTAH.
Haxoxnesne B IpHPOIE, TONYyIEHAE, CBOUCTBA, NPUMEHERNE B TEX-
HEKe, BOKHeHIIHE coenvHEeHEs. TKeNEe KOHCTPYKIUOHELIS MaTe-
praer, Keneso. Haxoxnerne B NPEPOLE, HONYHCHHS, CBOVCTEA,
IPHMEHEHHE B TEXHUKE, BaXHEHIINE COCHAHOHILL. OneKTpoTexHIYe-
ckme MaTepratsl, Megs, 0rioBo. HaxomIeHne B IPHPOLS, Iy RIS,
CROMCTEE, IPUMEHEHNe B TEXHAKE, BAKHEHIIAS COS/IHHEHI.

NG}




6

1 2 3
17 | Tema 2. BLICOKOMOIEKYIAPHBIE COEMME CHE, OpraEMaecKie, 37e= 2
MEFTCOPTAHPIECKYE, HEOPTaHIMMECKHES HOFMEPEL. Crioco0sl THOTYHE-

HEA [IONMMEDOB. [IONAMEPH3atIs, BB MOMIMEPHIAITHEL Baxneti-

e TONHUMEDE], HOJIYIaCMBEIC HONVMEDE3anuel, MPIMEHEHNS B TEX=
ke, Cononmmepusaiys. 1IoNAKORICHCALIA. JInnelnad W TPEXMEP-
was monpxomgencanpa. OCHOBHEIS TOMAMEPSI, MOMyHacMBIS TIOJIA-=
KOHICHCAUUEH, MPAMEHEHAS B TEXHHIKS. Maxm w wren. [InacTMaccsl.
CHETETHIeCKAe BOJIOKHA., DHINKC-XUMATSCKHC 1 MEXAHIIECCKHAE
cpoficTea momuMepos. Gopua, TWOKOCTE HW CTPYKTYPA TOIAMEPOB. |
AnopdmBle W KPHCTAUIMIECKAS TOMHMEPEL. TepMOTNIACTHYHEIE K
TEPMOPEEKTHBHEIC TIOTAMEPEL. DaKTOPEL, BIMMOIME Ha CBOHCTEA 10~

nmmepos. CTapeHue HOMAMEPOE.
Wroro 3a 2-1 cEMECTD 34
Beero 3a yaeORBIH TOX 34
2.2, JIafopaTopHbIe 3aEATHIL.

Ne HapmegoBaHREe TEMBI, CONEDKAHKC Obnpem
/I | B aC
1 | BeeneHve, JHAKOMCTBO ¢ Nafoparophed, 3y IeHIE TPaBI TEXHUKE | 2
Be30MacHOCTH IpY paboTe B XAMAIECKOH natoparoprn. OCHOBHBIE

[OHATYS ¥ 2aKOHE] XMMAK, KIACCH HeOPTaHMYECKIX COENAHEHIN.
7 | OUCIHATENHHO-BOCCTAHOBUTEIILHEIC DEAKTIMH. 2
3 | BaauMOAeiCTBIE METALIOR C BONOH, KFICIOTAMH, IICICHAMH. 2
4 | Omnpenenenne SKBUBAJICHTHOW MaCCHl METAINA. 2
5 | CTpocHHe JTOMA M XMMIIECKaA CBAID. 2
6 | OmpepencHne TEIUIOTH THADPATATII COJIH. 2
7 | CxopocTh XUMUHECKIX PEAKITIM. XUMHEUECKOS PABHOBECHE. 4
8 | PacTBOPBL. 2
9 | KecTKOCTE BOJEL. 2
10 | KonmdrariBEsIe CBOHCTES PACTBOPOB. 2
11 | TanbBaHMYeCKHES SJICMEHTEL 2
12 | Dnexrposas. 2
13 | Kopposusa METAIOB. 2
14 | 3ammra MeTaJUIOB OT KOPPO3KH. 2
15 | ONIEKTPOXUMHU. 2
16 | BRICOKOMONEKYIIAPHEIE COSIMHEHYA. 2
Hiroro 3a 2-i ceMecTp 34
34

Beero 3a yueOHBIA IO,




2.2. NafopaTopHble SALATAL VL% 1-53 01 05

Ne HamvieHORAHHE TeMB], COACPKAHKE QoBeM
/T B 93C
1 |Bpemenme, JHAKOMCTBO © naGoparopviell, MaYUEHHE IPABII TOXHIKHI 2
GesomacHOCTH mpu Padore B wpvpmeckol matoparopr. (JCHOBHBIE

OHITHS ¥ 3aKOHE] XMIMVH, KIACCH HEOPTaHuICORIL COEIMHEHIHN.
5 | OKMCIUTETBHO-BOCCTANOBUTENBHBIC DEAKITHH. 2
3 | Onpepenerne SKEHBAICHTHON MaCCL METAIINE.
4 | CxopocTh XHMHIECKMX peakiil. XIMITIecKos PABHOBECHE. 2
S | PacTBOpEIL. 2
6 | TamspaHrdecKue JJIeMEHTE, 2
7 | DOnexTpOIMs. 2
8§ | Kopposusa METALIOB. 3T METa/UIOB OT KOPPO3HHL 2
9 | DMEKTPOXHMEL. 1
Wroro 3a 2-i CEMECTD 17
Beero 3a yucOHbBIA TOR 17

4. MTH®OPMAIMOHHO-METO MYECKAS HACTD

1. OcHopHAs JHETEPRTYPA

1.1. Koposum H.B. Obmas scgnamst. <ML Brrermag mikona, 2003,

1.2, Trmexa H.JL Of6mmas xumus.=: XM, 1989 1992, 1996 T.

1 3. Kype ofmeit xmvmn. / [Lof. Pen. HLB. Kopopnsa.-M. © Beremad MKoiIs,
1981, (1984, 1989, 1990, 1995, 2000) r.

1.4, Jyemacxui I.IL Kype xaMAd. - M. - Bricmas mxona, 1985, 1994 T

1.5. Borrpomerok B.B. OCman xmmu. M. - Bercmas mxodna, 2012 — 624 ¢,

2. JoneaHarea»Has JUTepaTyps
2.1. ©ponos B.B. Xuvud. - Rercmag mxoxna, 1986, 1994 r.
72 Becuacraos AL, OOmas XUMHA. - Bpinmsiimas wxoa, 1987, 1993 .
2.3, Kapanersasn M.X., [paKuH CH. Ofmag ¥ HEOPTaHMIECKAA s = M

3

Kuvmsg, 1981
2 4. QOCHOBE AHATATHIECKON XHMHAH B 9 xqacTIX / TON. Pell. 30JI0TORa IOA. -
M. : Bricmasa nrxona, 2000 — 845c¢.
2.5, Kopayxos H.I'. Heoprapuaeckasd XAMIA. 5. Tocobue mm BY3os / HLI.
Kopacykos, 0o, Hay™. Pex. M. Kypmomosa — . .-M. : MHUCHC, 2001 — 367 c.
5 6 Pomarmesa JLM., Jemueckas 3.J1., Cyxanosa B.A. COoprmk 3a1a4 1
yIpasHeHHH o OOmen XuMAHI. — M : Beicmmas mkona, 1991 r
5 7. Anamcon B, Torgapyx O.H., KaMeioss B.H. u gp. 3amsun U yIpax-

gepm mo ofmed xumum, — M. Bercimas Ko, 2004 T.
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3. CpaBotiHas JIHTEPATYPS

3.1. Kpatuit cipasosHrK GU3HKO-XHMATECKIX BEIIATMH —JL: Xanvms, 1974 .
4, Vyefmno-MeTolNYeckas JUTECPaTyPa

OneKTpOHHEIE }jq@6H®=M@T OIAIECKHIE mw JIEKCEHE IACITIIHHEL:

4.1.3YMEJT 175 hitp//elib.gstuby/handle/2206 312/2065;

DNEKTPOHHEIE KYDCEI JAUACHRIIVHEL

4.2 — B paspaboTKe

4.3, Obmasg XuMusL. Wmmmmm MO BHICTHEHANY AOMAINHIK 330485
CTYIEHTOB BCEX CIICTUA) procteit / Pycos B.IL, Kemsxo JLA., Teproez H.A., TIp

merion AM. —
Tomens, [T TV, 2001 ‘*8% Ne 2574
4.4, Tpaxtuaeckoe nocofme K NaGopaTOPHEIM paboTaM MO Kypey

Pycor B.IL, Kemsko JLA., Hepsoen 1 H.A. —Tomens, [TTY, 2001 r., MD@ c., Ne 2575.

Ly

5, MeTonH4eCKRE DEKOMEFIANNH [0 OPraEH3RMun ¥ BhITOIHCHHIE C& M@=
CTOATENILHOY paboThl CTYNCHTOB

“ﬁ)

n

1. Monoxense of yrpapIaeMoll caMoCcTOATEARHOY PafoTe CTYICHTOR Ne

ot 18.05.2011;
5.2, Oprauusamysl CaMOCTOATeNBHOA paboTE CTYAEHTOB B & ¢ [ DneKTPOHHBIHN
pecype | : METOZMHECKME YKa3aHVsl Iif MPeliofdBaTel el ¥ ¢ mg@'e B BCEX CIISIIM-

v i /”\

anpHOCTel mHeBHOM GopMbl 0OYUSHHA / M. M. Peixerko, F. . Cren
Kenuko ; Munpcrepcrso obpazopanns Pecnydmixy: benapycs, Vupewaer

BaHME "1 @megmﬁ TOCYIAPCTREHHEIN TEXHIYECK U V}'H{m\,mm@r vvesi 11 O. Cy-
xoro”, Ka@m@)‘k pa "MaTepHanoBeAeHIS B | JI@MLW T@@Tp@\\,

- 58 ¢. YIIK 378.147(075.8) bbK 74.580. 26473,

B. M

o aViie

> 00paso-

TV, 2009

3
(RS
3

6. PexoMennyeMEle CPeICTRS ANaTHOCTHIN A (POPH

iy \

OUEHICH NCTOMbLIYIOTCH CACEYIOULHE (POPMBIS
6.1. Yormas dopma:
~ cobecenonanme;
— HOKNAIE Ha KOHQEePESHITHIAX.
6.2. [ImceMeHHas popmMa:

— TECTUPOBAHEE,

SHMBAHEE Ha OCHOBE MOIYIBHEO-PE ATHHTOBOM CHCTEMBY

- 1
Y erdo-TMcEMEH I POopMa:

o 1a00paTopr

TOHTOM;

A

— DK3AMEHLI,

-— QIeHHBaHHEe Ha GCRO

Crmcok auteparyphl CBepeH = Kecrxmma JLU.
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3, VUEEHOQ-METOIAYECKAA KAPTA JMACTMILIZHLI

KommuecTso ayIMTOPHELX Ta-

<
o COB
o Haspanwme pazznena, TEMBI, 3aHATISL; © o " o % %
o 3 TIEpEYEHb M3yIaeMEIX BOIPOCOB " D54 L lS4 o
a ' = B E % é % % % = KOHTPO-
2 S = '8 8 JHAHTH
=8
1 2 3 4 5 6 7 8
XMMMA (68 =) 34 34/17
1. Brenesme 1 4
1.1. TpemMer XuMAR. 3paUeHue XUMAY B DA3IMYHEIX OTPACIIX xozadctsa u| 1 4 1.1, 1.2, Sammra j1ad.
uxereprol npakTake. CoBpeMEHHBIE npobnemsl xumvue. OCHOBHBIE 2.6,2.7, pab.
CPMIMECKIE IOEATAS A 38KOHBL ATOMHO-MOJNEKY/IIpHOE yIenue, 3aKoH 4.1,4.2, Tect
COXPAHEHMS MacChl. JaKOH MOCTOAHCTBA COCTaBa. 3axoHEl T230BOTO CO-= 43,44 WacTpykTram
orosEns. [TOHTTHE SKBHRBATCETE. SAKOH SKBUBAICHTOB. Beenenue B 1ado- mo Th
PATOPHEY MpaKTHKyM. TEXHUKA BRIIOHEHFL naoparopHEX  DadoT.
Texmvka 6e30TacHOCTH IPH pafoTe B XEMUEeCKOH TabopaTopHH.
Z, Crpoenne aTorMa u [lepronHeckas CHCTEMS T Merpeneesa. p g
2.1 Crpoenue atoma. OTKphiTHE CyOATOMHBIX HWaCTHUL( ¥ HEPBRIC MOZCIH aT0- 1 2/0 1.1, 1.2, Ox3amMeH
Mz, KpanToRo-MEXaHMICCKas MOLENE ATOMa BOIOPOIA. Momens aTomMa mo 2.6,2.7, Tect
Bopy. BonHossie cBOHCTRa SNEKTPOHS. Y PABHEHKE e Bpofina. [Iprsmmam 4.1,4.2,
meonpeneneanoctn [ efizentepra. BoNHOBOE YpaBHCHME pemuHErepa. 43,44
KpagToBsle uwcha 3nekTpoHoB. OCHOBHEE TPHHIANGD PacCHpeNeIICHIA
3NMEXTPOHOB B aToMe. [ JIABHOS KBAHTOBOS MHCIO, CYIHOCTS K MpHHAMAE-
wEze 3Eagenus. (OPMEL 2NEKTPOHHELX 06naKos. OpOuTAlBHOE KBAHTOBOS
TpCIIo, CHIHEOBOS KBanToBoe drcno. [Tpmamym Ilaymi B BRITCKaIOWHE 13
Hero ciencTsus. lIpvHUMT HauMeHbIeH SHEPTHH SNEKTPOHA. ITpasuno
[yama. TIopanok 3aIoIHEHEEs aTOMHEX opOuTane SICKTPOHaMHI.
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2.3 TlepromayecKril 38K0H U MEPUOMRUIECKan CUCTEMa SIICMEHTOR . Mer-| 1 1.1, 1.2, Ox3aMeH
meneepa. Ilepronueckas CHCTEMa 3JICMEHTOB — rpadmIeckoe oTobpaKe- 4.1,4.2,
Hie NEPHONNIecKOTO 3aKoHa, &€ CTpyKTypa. [lepromst n ceMERCTRa 3IIe-
MexToB. [pymIEl ¥ HOArpynnEL [lepronmdecKoe H3MEHCHUS CBOMCTB XH-
MIIECKUX 3NEMEHTOB. JHEPrHs HOHH3ALUE K CPOLCTBO K 3NEKTPOHY,
57eKTPOOTPHIATENBHOCTD. ATOMHEIS ¥ MOHHBIE DAy CEL
K AMEEECKAS CBA3h  MENMOLEKYISIPHOC B3AMMOonecIBIE 2

3.1 [Ipmpona xeMudeckoll ceszn. OCHOBHEIE THIIBI sumugeckoll ceazm. Oc-| 0,5 1.1, 1.2, OK3aMeH
BOBREIE T2DaMETPhl XMMEHeckoll ceasi. KoBaNCHTHA CBAE. Kpusag mo- 2.6,2.7, Tect
TEHIHATEHON SHEPTMHE CHCTEMEI M3 JBYX aTOMOB BOLOPOAA. MeTtoz Ba- 4.1,4.2,
enTHEX cBsaeil. Criocobe ofpasosanmas kopaneHTHOH cessu. JOHOPHO-
AXTENTOPEE Mexanu3M 0OpasoBanui CB#3H. BaleHTHOCTE.

3.2 CRoiicTBa KOBAICHTHOM CBa3M. | eOMETpHs MOJEKYJ ¢ KOBAICHTHEIM TH- 0,5 1.1, 1.2, OK3aMEH
moM cpazel. KoHmennps THOPHIN3AAE aTOMEBIX opGuraneil. Muoro- 2.6,2.7,
[EHTPOBLIE CBY3M.IIOHHAS CBA3D. CpoticTea worHON cpasn. KoopauHany- 4.1,4.2
OHHOE TACHO HoHa. MeTaIHYecKad CBA3b.

3.3 MexmMonexynspasie BosmeficTers (MECHSPCYOHHOS, OPHMEHTAHOHHOS, 1 1.1, 1.2, OK3aMeH
mHAyKIEORECE). BonoponHas CBI3k. 4.1,4.2

4 KoMIIeKCHEIE COEKIIHEHES 1 2

4.1 Kommnekcusle coenpHeHns. OCHOBHEIE IIONOMKCSHHI KoopauHaIoHHOK| 1 2/0 1.1, 1.2, Sammpra 120.
reoprr. Knaccmdukamys KOMILICKCHBIX coenyuerud. HomeHnkmarypa 2.6,2.7, pab.
KOMIDIEKCHEIX coemaHeHrpi. KpaTkye NONOMEHUS TEOPHH KOOPIHHAIM- 4.1,4.2,
OHHON CBIzH. ¥ CTOMUMBOCTSL KOMIIICKCHBEX COEMHSHMM. 43,44

5 Crpoenne BEMIECTRA B KOHICHCHPORAHEIOM COCTOMNIN 1

5.1 CrpoeHue BEIIECTRA B KOHICHCHPOBAHHOM COCTOALMH. KpucTanmmieckoe 1.1, 1.2, OK3aMEH
COCTOSHIE, BYIS KPUCTAIUIHICCKIX PEIETOK. JHEPIds KpuCTalmre- 2.6,2.7,
cxoft pemeTky, 30HHas TEOPUs NPOBOAMMOCTH KPHCTATIIOB. TpoBomaAKH 4.1,4.2
(MeTamnbi), MONYIPOBOMHUKY, JASICKTPHKH. Muanxoe COCTOAHHE.
AmophHoe COCTOTHHE.

& IHEPreTHss THMHETECKIUX MPOMEeCCon 4 _ 2 ,

6.1 DHEpPreTrKa XAMEISCKIX IPOECCOB. DIeMeHTH XUMIAUECKol TepMomu-| 2 2/0 1.1, 1.2, Tect
menvpn, [lepBoe HATIATO TEPMO)MEaMAKH. BEYTPEHHAS SHEPIHd, TENIoTa - 2.6,2.7, Zammmra nad.
u paboTa. DHTATBONS CACTEMSEI W €€ M3MEHCHHC. Temnopoit 3dexT xu- 4.1,4.2, pab.
MEYECKOM PEeaKLHVL. 43,44
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6.2 CTagnaprHeie YCIOBHA ¥ CTAHIAPTHOE COCTOAHNC. Crappapraas sHTamb-| 1 1.1, 1.2, Tect
g ofpazoBarya. [ePMOXMMEMECKHE YPABHEHHIIL. 3axon l'ecca m ero 2.6,2.7,
cnencrems. TeIoTa CTOpAHMS TOMNMBA. VI3MEHEHAe SHTANBINA B (azo- 4.1,4.2
BREIX 7 DOTHMOPOHEIX IPEBPAIICHMAX.

6.3 SyTpormd. DICMEHTEl BTOPOro Hagays TePMOIHAMMKH. Tperse Hauano| | 1.1, 1.2,
tepmonusanviKy. CTasapTHad SHTPONII BEMCCTS. CraupapTHas 3HTPO- 2.6,2.7, Tect
nms ofpazoBanys coemuHeryd. Y3MeHeHne SHTPOMAL IIPH XEMPHECKEIX 41,42

7 TIPOIECCAX. 7

6.4 Wz06apHo-A30TEPMATECKA TOTEHIIMAT ¥ €r0 MIMEHCHHE [IPH xumuue-| 1 1.1, 1.2, Tect
ckmX Ipomeccax. HampapneHHOCTE XAMWICCKEX MpOIEcCoB. CrammapT- 2.6,2.7, IxzaMeH
Feri w300apHEi moTeHnMaN 00pa3oBaArHA COCMMHCHI. 4.1,4.2

7 Kemmraeckas KUHETHIS 2 1

7.1 OcHOBBL XMIEEcKol KureTHKY, [[oHATHE CXOPOCTH XAMAIECKON peaKmmm.| 1 1/1 1.1, 1.2, Bammra 1ad.
ToMoresHas ¥ TeTSPOreHHas XUMIICCKad DPeaKIL. OcHopHBIE (aKTOPEL 2.6,2.7, pab.
RIMISIONIVE HA CKOPOCTS XMMIIeCKOH pearupu. 3aKoH ISHCTRY FOLIIX MACce. 41,42, Tect

4.3,4.4

7.2 Bpdpme TeMIEPaTypPEl B MPHPOJE] PEarupyioniax BEINCCTE Ha CKOPOCTh 1 1.1, 1.2, Tect
xummgeckoi peaxupu. [ipasuio Barar-T'ohda. OBeprud aKTHBAIMA XAM- 2.6,2.7,
YeCKHK PEaKIEil. YpapHeHHe AppeHMyca. Karanms, CyIMHOCTE KaTauusa. 4.1,4.2
ToMoreHHEIH ¥ TeTepOreHHbIN KaTalu3.

& KumMmyeckoe PaBHoBecHe 2 1

8.1 HeofpaTuMeie ¥ o6paTAMble XUMAYECKAC POAKIHML. Cocrosmume xuvmae-| 2 1/1 1.1, 1.2, Bammra n80.
cxoro pasHosecus. KOHCTAHTA PABHOBECHA. Bimsune M3MeHEHHS BHEII- 2.6,2.7, pab.
HEX YCHOBWY Ha TONOXCHHS XPMEIECKOTO PaBHOBECHH. Mpuemmmn Jle- 41,42, Tect
llarense. 43,44

9 Teopns PacTEOPOB 6 ®

9.1 O6mas XapaKTEPHUCTHKE PAacTBOPOB. Criocofbl BEIpAMKEHNS COCTaBA pac-| 2 2/2 1.1, 1.2, 3amwTa 1a0.
TBOPOB. PACTBOPHMOCTE TBEPIBIX BEILECTE, WHIKOCTER, T230B. 3aKOH 2.6,2.7, pab.
Tenpm. 4,1,4.2, Tect

' 43,44 .

9.2 Tlapnenue mapa HaJ PacTBOPAMU. Tepreiil 3axon Payns. TeMIEPaTypsl 2 2/0 1.1, 1.2, Tect
KU[CHY W KPUCTAIM3ANAY PACTBOPOB. Bropoi#i 3axon Payms. OcMoTH- 2.6,2.7,
geckoe napienue. Jaxon Baut-T'odda. 4.1,4.2,

L 43,44
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9.3 Bonseie pacTBOPEL SIMEKTPOIHTOB. Wsorosmueckui kosddumrent. OcHO- 1.1, 1.2, OrzaMeH

BEI TEOPUF SNCKTPONHTHYECKOM JNUCCOMAATIIHI. CynbHEBE W cTafsle 3Iek- 2.6,2.7,
TPONHTEL, CTEUCHS NHUCCOMHMATIAH. KOHCTaHTa IHECCOUMAIHA. JaKOH pas- 41,42,
Gapnenmg Ocrpanbia. Crynendaraq IUCCOMMail KUCAOT H OCHOBAHIM.
Kpcrile ¥ OCHOBHBIE CONA. AMGOTEpHBIS SIEKTPONATEL. J(HCCOTpaNTA
pomEl. BomopomHeli mokasaTens. lIponssencnue pacTBOPEMOCTH. Peax-
IpE o6MeHa B PAcTBOpAX SJIEKTPOMATOB. [Mupomws conell, ero BHJEL
Crrenens MHAPOTA3S, €€ 3aBMCHMOCTS OT TEMICPaTyPhl, KOHMCHTPAITAH.

9.4 Kynvma 2okt CTpoenne BOMEL. PUIMISCKHE W XUMIAICCKHE crOHICTRA BO- 2/0 1.1, 1.2, Sammta 1as.
me1, Cocrap MPUPOTHEX BOL. Vcnonmsiopanme BONEL JECTKOCTh BOMBL 2.6,2.7, pab.
OCHOBHBIE XMMUYIECKHE W QUIRKO-XUMAICCKUE CTIOCODE!I BOIOIIOATOTOR- 4.1,4.2, Dx3aMer
KH. 4.3,4.4

10 JmcmepensIe CueTenb. KouIomuHEIe PACTROPLT

10.1  |JmcuepcHele CACTEMEL Knaccuduxarmpus IMCHEPCHBIX CACTEM. Komronz- 1.1,1.2, Ox3aMen
Heie pacTBopsl. OnTHYecKye, KMHETHIECKAC U SICKTPHICCKAC CBOMCTBE 2.6,2.7,

KOILIOMIEELX DACTBOPOB. YCTOWYHBOCTL M KOALYJAMUA. Konnownmasre 4.1,4.2
PacTBOPHEL B IPHPOLE ¥ TEXHUKE.

10.2  |Tipomeccrr copbmum. [loBepXBOCTHAL SHEPIHI. AgcopGmust. Vzotepma 1.1, 1.2, Ox3aMEH
ancopGupn. [[OBEPXHOCTHO-BKTHUBHEIE BCIICCTEA. [TpmmMenenye ancopo- 2.6,2.7,
a0 4,1,4.2

11 O RECTTE s HO-BOCCTAHOBHTEILHLIC 1 AIEKIPOREVIIECHTIe MPUIIECthi 8

11.1  |Teopns OKVMCIHTENBHO-BOCCTAHOBATCIBHEX peaxmmit. CremeHsb OKHCIE- 2/2 1.1, 1.2, SamwTa 1a0.
aps. Boceramosutemd. Oxucnurend. [Iponeccsl OKUCTCHUA, BOCCTARORB- 2.6,2.7, pad.
nenng. QOKECIHTENBRO-BOCCTAHOBU TE/ILHELS CROMCTBA 4TOMOR PA3IHIHBIX 4.1,4.2, IK3aMEH
smemenTon. COCTABNEHNE YPABHEHIH OKACINTEIbHO-BOCCTAHOBITEIbHBIX 4.3,4.4
peaxumuil. Meron 3MeXTPONHOTO Gananca. Kuaccupuranuma OKMCIHUTEIE-

HO-BOCCTAHOBATENEHELX PEAKIIHH.

113 |DmexTpoipble NOTEHIWANEL MexaHusM BOSHUKHOBCHHMI. Crpoenne 472 1.1,1.2, Ox3aMen
nBoliHOTO 3nexTpudeckoro moms. CTarNapTHEIC SICKTPOHBIE MOTEHIMA- 2.6,2.7, Tect
me1. VorpoficTBO ¥ HASHAYEHWE CTAHJAPTHOrO BONOPOINHOIO ANEKTPOIE. 41,42,

Psiyy HampOKeHEH W BREITCKaFOMe W3 HETo CICHCTBIE. 3aBUCHEMOCTE 3JIEK- 43,44
TPOHBEIX MOTCHIKATICE OT IPHPOME SIEKTPOACE 1 pacTBOpUTENEH. Ypas-
renme HepHeTa. :

114  |Ocmossl TEOpUH TaIbBAHAYSCKHX SIEMEHTOB. TaneBaHEIecKii 3IEMEHT 1.1, 1.2, 3ammra 1a0.
Tenwons-Sxobr. KomueHTpalroRHEC TalbBaHIMHSCKES smeMerTEl. D0C 2.6,2.9, pab.
TAIEBAHNIECKOrO SNEMEHTE. 41,42 Tect
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CKHE, THCTALSIIAOHHEIE, KPECTALTH3AIAORHEIS METO/IEL Jlerkwme KOHCT-
PYKIHOBHBIE MaTCPHANBL AJIOMUBHIHA, TATAH. Haxoxerne B IPHPOIE,
[OTy4eHue, CBOHUCTRE, MPHMEHSHUE B TEXHUKS, BaxXHeAIme COSIMHCHMS.
Tinkemsie KOECTPYKIoHaEe MaTepransl. Jenezo. Haxoxnenwe B IpH-
poze, IONyHCHHE, CBORCTBA, MPAMEHEHNE B TEXHAKS, BAKHEHIINE COCIH-
HEHHA, DNEKTPOTEXANSECKUe MaTepraibl. Mexp, oNoBC. Haxoxpmenue B
IpHEpPOJIE, MOLYUCHAE, CBOHCTEA, IPUMEHCHNE B TEXHHAKS, BAaKHEHIITE CO=

ENMHCHMA.

1 2 7 g

11.5 CyImpoCTE 3IEKTPOIH3A. AHOTBOE OKACIICHKE ¥ KaTOMHOS BOCCTAHOBIIC- 1 212 1.1, 1.2, 3ammTa 120.
pe. DNEKTPONN3 PACTBOPOB CONIEH ¢ HEPACTBOPHM. SJICKTPOMAMAL. Jaxo- 2.6,2.7, pab.
me Qapazes. BHXOI HO TOKY. INCKTPONHW3 C DACTBOPHMEIM BHONOM. 41,42, Tect
DNEKTPOIH3 PacIIaBOB. 43,44

11.6  |IIpaxTageckoe NPEMECHCHHE 3NCKTPOIH3E. DReKTpoNH: B METALIYPrum.| 1 1.1, 1.2, OK3aMeH
TalLBAHOCTETHME ¥ TAlbBAHONNACTHKE. PapuHUpPOBAHAE METALIOB. 2.6,2.7,
AHOIHOC OKCHIHMPOBAHIE. 41,42

117 |Xmmmdeckre WCTOYRHKH TOKa. OmeMeHT Jlexnammie, AKKYyMYyTLATOPEL 1 1.1,1.2, OK3aMer
YerpolcTBO ¥ TPUHHIPAN NEHECTBHA KHCIOTHOTO (CBMHIIOBOTO) 8KKYMYILi- 2.6,2.7,
Topa. [ONNHBHEIE SIEMEHTEL Tlpwarpn — AeHCTBHA — BOJOPOLHO- 4.1,4.2
KECHOPONEOTC TOIIHBHOTO 3JIEMEHTA.

12 Kopposms 1 3AmuTs METAJI0RB 2 4

12.1 Onpenienene ¥ KNacChPuKam#s KOPPOSHOHHELX HPOIECCOB. Bumer xop-| 0,5 2/2 1.1, 1.2, Zan@ra 1ad.
POBHOHEEIX paspymennui, THITsl KOPPOSHE: XHUMIIECKad M BIEKTPOXHME- 2.6,2.7, pab Tecr
weckas Kopposusi. Kopposus noj JeHcTEEeM 6Ty K IAICIHX TOKOB (3IEK- 4.1,4.2,
TPOKOPPOSHL). 43,44

12.2  |TepvormAaMuKe ¥ KIHETHKE xrMEdeckol koppozmw. TepMmonmHamuxa ¥ 0,5 1.1, 1.2, OxzaMen
CKOPOCTD SEKTPOXUMUIIECKOR KOPPO3HH. BonoponHasd ¥ KHCICPONHAL 2.6,2.7,
remonapusanyi. [1acCHBHOCTS METAIIORB. 4.1,4.2

173 |Meromsi 3amuThl METAIOB OT KOpposud. JlerHpoBaHve METaIoB. Ja-| 1 2/0 1.1, 1.2, SarmaTa 720.
ETHSE TIOKPEITAA, NPHMEHEHHe HHIHOHTOPOR. DJIEKTPOXMMBYECKAS 2.6,2.7, pab.
samTHETa; IPOTEKTOpHAs, KATONHAS, sHONHAL. PanioHalbHoe KOKRCTPYApPO- 4.1,4.2,
BOHUE H3IETIVH. 43,4.4

13 MeTaibl @ BLICOKOMOMASKYIAPHEIC COCHMIHEHIIT 4 4

13.1 |Kpucrammdeckad CIPYKIYpa METAIIOB. duzmIecKue cBOHCTBA METaNl- 2 2/0 1.1,1.2, OxzaMer
0B, XuMmaeckEe CBONCTBa MeTaIor. Llomyaenne METAIOB U3 Py IL. 2.6,2.7, Sampra 126,
TIHpOMETAIUTY PTH, BNEKTPOMETAIIILY P, THAPOMETATITYPTHAL. CrocobEl 4.1,4.2, pab.
Oy HeHNsA METAUIOB BHICOKOH YHCTOTEL HAMHAYECKHE, SIICKTPOXHMIIE- 43,4.4
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13.2  |OpraEm¥eckue, SIEMERTOOPT aHIIECKIS, HEOPraHIeCKie TIONAMEDHL. 2/0 1.1,1.2, OK3aMeH
Crocobel monyHenms nonrmMepos. [lonmmMeprsanis, BUNbL HOoTHMEpr3a- 2.6,2.7, 3ammuTa 1ad.
1y, BaxcHeflinye HonuMephl, HONyJacMbIC NONHMEP3aImel, TPYMEHe- 4.1,4.2, pab.
43,44

e B Texmmke. Comommepuzanys. Honmxonnencanms. Jinmelnas 4
TpeXMepHas HOMAKOEIeBcays. OCHOBHEIS IOIMMEPEL, [OJIYYACHMBIE 110=
HKoHIeHcaupel, IpHMERECHNIE B TeXaKe. JIaku 1 KICH. TlacTMacchl.
CHHTeTHYeCKHE BONOKHA. DU3HKO-XAMIYSCKHS ¥ MEXaHUHCCKHIE cpolicT-
pa nonmMepos. Gopma, TUbKOCTE 1 CTPYKTYPa NOIHMEPOE. AMOpQHEIE 1
KPHCTAITAYECKAE TIOMAMEpEL. T epMOonnacTHIHES 1 TEPMOPEAKTABHBIC
nonmMepsl. MaKTophL, BIMIICMEE Ha CBOHCTBS NOTHMEPOB. Crapenue
TNOJHMEPOB.
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5. IIpoToKo COTTAacOBaH yaeOHOH MPOTPaMMEL IO r3yuacMol yaeOHoH
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