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Pafiosas nporpaMma COCTARTEHA HA OCHOBAHNE TPEDOBANEH:

*  OefepatkHOre roCyJapCTBEHHOTD OOPAIOBATEABHOTO CTAHNAPTA BRICHIENO
OOpasOBAHHA 13.03.01 TEINNOSHEPTETHEA M TENNOTEXHMKA

(YPOBEHE  BAKAJIABPHATA), org D
0 BAHEA Ha PO (1.10.15, Ne
®  mnasa yseGnore npouecea BITY uv, BT, [llyxosa, seenersoro B feficTene B
2015 romy..
CocTERATENR, K.T.H., IONCHT. ﬁ_ (H.B. Kmonmmmgoea)

Pabowas nporpanya cornacosana ¢ semyckamomei kadeapoi

#JHEPreTHEA TeRNOTEXHOIOrHiD
3azenyrommit kadenpoli: npod. (B.I1, Komesnukos)
LR y 2015r.

Paboswan mporpaMsa o0CYHIEHS Ha 3aceJaHAH Kadeapsl

o FSAw 7 2015 r., mpoToxon Ne -‘?C

3apeyIomui kedenpoil: LT opod @ (B U, [lapaceEo)

Pabowas nporpavive onopena MeTommueckoi xoMuccrel MCMrTE

« 13w & 2015 r., mpgaroxon Mo ,;:i
lMpeacemaTent  K.T.H., g0 @/‘5‘; (LA, Tlopomsuok)
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Pabo4as nporpaMMa COCTARNEHA HA OCHOBAHHH TpeDOBaHHMH!
»  PegepanbHOrO rocyIapeTEeHHONO 00Pa30BaTe/IbHOM CTAHIAPTA BhICILE-
ro obpazopanus _13.03.01 TEIUIOOHEPTETHEA M TETUIOTEXHH-

KA (YVPOBEHE BAKAJIABPHATA), yreepwaennore MunHcTepeTBoM
obpazopagms  w  nHavknw PP or 011015, N 1081

* pnaxa yuetuoro nponecca bI'TY wm. B.I. llyxosa, BBenennoro B jeil-
crene B 2015 roay.

CocTaBuTe b, K.T.H., JOLUEHT. ,4&{‘- (H.B. Knwounnkosa)

Pafiouas nporpaMMa COracoBaHa ¢ BRIMyckaomed kadenpoi
« JHEPreTHEE TEMIOTeXHOIOrH Y

[ mammEnona npe madenpe )

3apenyiOIIMi kadenpoi: npod. (B.I1. KomerHuKOR)
i :@ 2015 r.

Pafouan nporpamva ofcyiaeHa Ha 3aceJaHHH Kadeapsl

q: i 2015 r., nporokon Ne
Jasenyiomuil kadegpoli: 1.T.H., npod (B.M. Ilagnexxo)
[ ¥HEHAR CTENCHE M IBAHME, NOLACL) { HEMLIWEL KL, ham HHaE]

Pabouas nporpamma ofodpeHa Metoquyeckol komuceneidn HCMuTb

" W A 2015 r., nporokon Ne

[Tpencegarens_ K.T.H., JOIL (JLA. llopoaciox)

(yeepan cTeness n 1BaAHNE, NOAMHEL) {HEMUsE L, fasnsa)

-,



PaGouas nporpaMMa cocTaBmeHa Ha ocHOBaHHH TpeboBaHHi:
"  (PenepadbHOTO MOCYIAPCTREHHOTO 0DPA3OBATENEHOID CTAHIAPTA BRICHIE-
ro obpasosanus _13.03.01 TETUIOOHEPTETHEA W TEILTOTEXHH-
KA (YPOBEHE BAKATIABPHATA), vreepmaoennoro MutHcTepeTBOM
obpazoBatHs H HAVEH P oT 01.10.15, No 1081

= puaHa yyaeOHoro npouecca BITY wm. BT lllyxosa, seeacHuoro & jeh-
crene B 2015 rogy.

i

o
CocTaBHTE B, K.T.H., A0LCHT. M (H.B. Kmounukosa)

Pabouas nporpamma coriacoBaHa © BMyCkawei kahenpoii
W JHEPIreTHEA TEILTOTCXHOA0 HE»

{HARMEROBEHHE kaeLph)

Sapenywmni kadenpoii:  ppod. (B.I1. KoxesHHKOB)
« » 2015 .

Pabousas nporpasma obcy#IeHa Ha 3aceTalHy Kadeaps!

w: n 20135 r., npotokon Ne
Japenyowmil kadenpoii: LT.H., npod (B.H. [lapnenko)
( yuzpan CTENERE W IRIHHE, NONNHCH) { MHHLMATLL HEMHANS ]

Pabouag nporpamma ogobpena Meroauyeckoi komuccueil HCMuThb

i« # 2015 r., mpotokon Ne

[lpeacenarens  K.T.H., J0LL. (JLA. [lopomHiok)

{ yueican cTemesn ¥ IEANME, IGMHER) (HHHUMATEY, BanmumEa)




L INIAHHPYEMBIE PE3IYILTATLI OBYYEHHS 1O JAHCIHILTHHE

Popuupyenne KOMITETEHITH

| Ne | Kon xommeresmms | Komuereniug

Tpedobatng k pesvisTaTan ooy e

ObmenpobeccHonanmbime

] | ConocofiboeTs  nemon-
CTPHPOBATE  (A30RKIE
IHAHHA B obnacTe ec-
TECTBEHHO-HAY THELX
AHCIHITHE, TOTOE-
HOCTE BRISETATL &CTe-
CIBCHHO-HAYHH VIO
CVIIHOCTR opoGnen,
BOIHNHEAIOLNY B Xoae
npofreccHONATEHOR
AEATCNEHOCTH; MpHME-
HATE MM Mx paiperme-
HHA OCHOBHEIC 3aK0HL
CCTOCTROIHAHKA, MeTo-
OIIK-2 Ol MATEMATHYECKOTO
AHATHIA M MONICTHPO-
BANHA, TEOPETHYCCKOTO
H IKCNCPHMEHTANEHOIG
HeChenopanns

| B pesymsrare ocmoemma AMCIHIUHEE O0yuaio- |

IUACE ATReH
Inamy:

=~ Knaccnmramnoe, caoficrsa XHMHYECKAX
HIEMEHTOR, DEPHOMHTHOCTE CBOGCTR HIEMEH-
TOE; OCHOBHEE 38KOHR KHMHHE., ODmRe 1880-
HOMSPHOCTH  OCVIIECTRISHNE XHMHYSCKHY
JJ;HJLEEEFWB', TJ.".DFIETH’-I&EICHE OCHORRI CHIHCAHHYT
CEOHCTE PACTEODOR, OKHCIHTS IRHG-
BOCCTEHOBHTCNLHBIE CROMCTRA BELISCTR. AIeK-
TPOXHMHY2CENE ﬂpl:l]IEEl::[-uI', OCHOBL BOOONQT.
TOTOBKH W BHAMHTHISCKOH XM
Yuem,:
— ONPENSIATE TEPMOIHHAMAYECKES | EHHETH-
ACCKHE NAPAKTEPHCTHEN XHMEYCCKHK PeaKiHE;
HPOHIBOIHTE PACYETE BCEX BHIUE KOH
LHH PACTEOPOB; PACCHHTRIBATE PH pacreopon;
YMCTE IHCATE PeaKITHR FHAPOITHRE, YPARHHBATE
OKHCTHTENBHO- ROCCTAHOBRTCILHEIC PEAKTIHA
METOIOM MISKTPOHHOIO DATAHCE: COCTARNTTE
TEEMBI TATEBAHHYCKHY HIEMEHTOR, JIeKTPONH-
30 H OppOsSHOHHED NPOLECCOn; OMpeneTaTE He-
CTEOCTE BOJIEL
Baagers:
—METDIAMH AHANTHIA, pacdeTa W BEITENCHHA
BELISCTE, OnpelencHis ux COCTARA, HARLIKAMMA
TCOPETHYSCKOTD M 3KCHePHMEHTATEHOD M-
CeA0BAHHE

CIACAYIOUIHY AMCHHIIHE:

|_ Nao Haumerosanue micumnmmnm (MY )
|

L1 | Xewus (Msyaene xmwm DAIHPYETCH Ha MOTHOM IROTEHONM KYpCe XHMHH)

L




JIHH:

Cogepixanme aucummumsL CITYXHT OCHOBOR 11

H3YHEHHA CIeMYIOINNX THCLHTI-

HauMernopanme nHenNnmmHL)

N |
Ji 1 | Marepranorencune u TEXHOTOTHA KOHCTPYKLUHOHHBIX MATCPHANOB TeILIOTeXROI0IH-

HECKOrD oDOpY noEaHRA

3. OB bEM JTHCITHILIHHEI

Obmas TpynoeMKkocTs AHcHLIHEED CocTaBnseT 4 3a4. eqmnms, 144 yaca,

' Bug yueSuo# paforss Beero Cemectp T
YACOE No 2
Ofimas TpynocemeocTs Imemmmm- 144 144
8 HEL, Ha¢
AYIuTOpHLIE IauaTHA, B T.9.; 531 21 §
NCKIHH 34 34
e TabopaTopHse I7 17
| PAKTHYECKHE
CamoeToareasuan pabora CTY- a3 93
ACHTOE,; B TOM HHCTE:
Kypeosoii npoekr
= Kypeosas paGota
Pacuetno-rpahmy. yanams il
HMuanennyatesoe gomamnes saga- 9 Q
HHE
Hpyveue suiw camocmosmensson 48 48
PEmL
Dopma TPpoMERYTOMEAS aTTeCT]- 16 36
LHA
[3E3aMeE )




4. COTEPAKAHHE THCHHILTHHALI

4.1 Conepsxanne TeRuMoNHbLIX 3aRsTHI

Hamvienoranme rem, mx COAEPHEIHTE H 0lihew

Kypel Cemecrp 2

mw'n

Hamnvenosarue pasgena
(kpaTkoe conepmanne)

I Buaer yaeOnol warpyaieu i
HX TOYA0CMKOCTh, 9ac.

Jesimm

T

MNpakraveckme

ZHHATHA

Haboparopime =

AHATHA

CaMOCTOATE LI

pabora

1.

Knoacenduraums, crolicTaa xunmgecrm anemenror, [lepuonm

Bammeiiume meoprammueckme CORNHHCHHA, HOMCHKIATY-
P4, ceoiicTsa. KucnotHo-ocHommbie caoficTna BEIECTE.
CoBpemennbe npecTanienns o CTPOCHHEN aToMa. Kpan-
ToBkIe ueend, Tpuean [laym, npassmo Xymsa, NIPABHIO
Knewkorckoro. [Topagow sanomsenns ATOMHBIX opduTATEH
MK TPOHAME.

CTpoesne MHOMOBMEKTPOHILIY  ATOMOR, Hoapasgeneaue
HICMERTOR HA -, p-, d- u fcemelictra, DHepran HOHMIa-
IIHH  CPONCTBO K aNEKTPOHY. DNCKTpO0TPHIATENEHOCTE,
KosanewTroers, Creness oxmenen, BanenTHrie Bo3-
MOBHOCTH JNeMeRTOR. [leprommuecion savon L. Men-
AeNceRa.

OCHOBHLIE THITRI 1 MAPAKTCPHCTHEN XHMHUECKOH coaim,
Kesanentnan ceaie. Ocrosmme NOMKEHHA METOTA Ba-
ICHTHRIX cRasch. Crocobs ofpasosanny sopamesTHOH
CBAIH. CROMCTBA  XOBANEHTHON chasn. PramiHie Tamy
FHODHINIANHE aTOMITED opOuTancH. KpaTHLle caam,
Hanpannensocte cagan CTPYETYPa monekyn. [lonsp-
HOCTh H MONIPHIYEMOCTE XHMHuccKol cagam. Monman
CBA3L, o2 cBOMCTEA, MeTammveckas camt.

3

SHOCTh CBORCTE 3TemM
, .

2

o

CNCHOBHEIE 3aKOHE] XHMEH

| Ocaornse norsTaa, Motk 5 axen BAIEHT. Pactuer macco-
BOTO cocTaka. I'asonsic sakonkL CTexHoMeETPHYECKNE 30-
KOHEL {34K0H NOCTOSHCTER | COXPaHEHHA MACCEL 3aKOH
IEBHBETEHTOR).

Ofinme saxonoMepaoeTs o

YIICCTRIEHHA XAMHUSCEHY Improige

coon

(OcHOBHEE MOHATHE TepMoIHBaMIKH. [leppoe nagang
TeproaHhamikn. 3akon Necea. Oyuiigm cocToRERE cHp-
TEMLE JUTATHIHA, IHTPONKA, Meprug [nGGea, Harmpan-
IEHHOCTE XHMHYECKHX Tponeccor. OCHOBRRE TOHATHL
MHMHHYCCKOH KHHETHEH. CROPOCTE XuMHEgeckoi PEAKIIHH B

| TOMOTEHHREX H ISTEPOTEHHEX CHOTEMALY, Jaxow neficremg




Mace. KOHCTaHTa CKOPOCTH peakitue, IHepris axThBamm, |

Ypasuenne Appenuyca, npasnno Banr-lodda. Xavmae- |

LEOC pARHOBCCHE. KOHCTAHTE XMMHMECKO O PARHOBECHS,

DaxTopLl, WIHANNG Hi CMEITEHHE XHMEYECKOrD PABHO-
| Bechs. [lprnman Jle-Ilareme.

4. TeoperHueckite OCHOBL! OTMHCAHNA cBOBCTR pacmﬁpua

AAPAKTEPHCTHEN PACTBOPOB. Mexammin PACTBOPEHHS, | 4 4 10
PacTeopmmocts. ®mamaeckne # xummeckne NPOLECEhI

NpH pacTROpeHun. Coocofhl BRIPAKEHHS KOHUSHTPALMT
PACTEOPOE,
Konmararuense ceofictoa PACTROPOR: 3akol [cHpH, 3awo-
HEI Payns, ocMoc, saron Banr-l'oduda ona snexrpomTos u
HCAMEKTPXHTHTOR.

TorepxuocTaLe apterns 0 agcopdime, HMucnepcuiie cue-
TeMil. HeoOxosmmsle npussass M cnocofhn MOV EHH
AHCIEPCHRIN CHCTEM. KOIUIORINEE PACTBOPL! B HX CTpoe-
1ie. CBOHCTRA 1 NPHMEREHNE KOLTONTHLIX PACTBOPOE.
INEKTPOIATEL 1 HeANEKTPOTHTEL OcobeRBOCTH PECTRODPOE
MEXTPONHTOR, Teopus anekTpoinTHYeCKOH IHCCOTHAHY.
Crenens aeconmammn. Cuma AMEKTPONHTOB. KoHcranTa
JHCCOMHALNMN cnalbblX aneKTPOIHTOs, SakoH PaIdaRIEHAS
Oeraasia.

Hounoe npoussenenne pome. Bomopoyseii nokasarens »
10 BIHAHHE HA TRAPATANHIY CTPOHTENBHLIN MATCDPHATOR.
lkana kucroTHocTs PacTBOROR,

Honoobmennse peakimi o verosms nx nporerarHs. [po-
| HIBE[ICHHE PacTBOPHMOCTH.

I'waponwy coneii. THnwr FHApOANEA. CTelnens H KOHCTIHTA
raapomasa. Tlponecess, conyrernyromme THIPOIH3Y (mo-
THEOHICHCALHA NOTHMEPHIAIH, KOMIDIEKCooEpasoBatme,

ofpatoranie okcoconel), Cdemerne PEHHOBCCHA THIpO-
TTHZA.

Pacuer pH kucnor, ocsosansit, coneii.

3. ORHCTHTETLHG-BOCCTAHOBHTE LN CBOfiC TR BELIECTE. INeXTPOXHMHSECKHE NPOLIECcE

| OxmcnuTenEHo-BoCCTARDEHTE B RER peasmin.  Tamer| | 4 |
DRHCEMTCILHO-BOCCTAHOBATENLARY  peakimil,  CrencHb

CHRHCTEHHA, BaxueiinTme orucInTeny o BoccTaHOBRTE I,
MeToma COCTABACHHA  YPaBHEHHH OKHCIHTENRHO-
HOCCTANOBHTENEHEIX. PEAKIHA — METOZ 3MeKTpoHROTO Ga-
JEHCA H HOHHO-MIEXKTPORULIA MeToT.

Crannaprine (HOpMANEREE) OKHCITHTEBHO=
BOCCTAHORMTENBILIE noTeHUuansl. Ypagnenue Hepucra,
Pan manpssceniii metannos, Hanpasnenne oxncmaTensmo-

BOCCTAHORHTENLALI peartHil. Bansune cpeonl ma Xapam-
Tep mpoTexanng ORP,

IneKTpoXHMEEECKHe cHeTeMEL T ATBBANHYCCHE AeMEH=
TH. Koppozna MeTantos, Xummaueckas AMEKTPOXHMEYE-
CKAA KOPpOSHA. BRI 3MckTpoXmMudeckoli  koppozum,
DAKTODE], BAMAIIINE Ha CROPOCTE AIEKTPOXHMMHYSCKOH
KOpposks, CnocoGhl JAINTH MCTANNOE H METAITHISCKHX
KOHCTPYRIIMIE 0T KOppOSHH.

Inerrpoans. KatooHme W anomme TIPOLECCEL ITIPH 2Iek-
TPONH3C. JNEKTPONHE PACTEOPOE H PacIIaBOn  Concil.
INEKTPONHI ¢ SKTHEHKIMH H HHEDTHBIMH &HOTAMM [Tps-




| MEMEHHE ACKTOIAIA. | | | | n
| 6. OcROBR BOJOMONTOTORKHE H AHATHTHIECKOH XHMHE
Hectrocrs BozBL BHjk ®ecTKOCTH: BpeMenmas, nocro- 4 3 10
AHHAA, obmad, Metomu onpenenenns wecrroeTs. Octon-
HbIC METOOE YMITIEHHA BOAM. (CHODE! KEHCCTEEHHOND H
EONWTECTREHHOTD AHATHIE, |
Hroro 34 | 19 43
4.2, Conepsxanne npakTHyeckux (CEMHHAPCKHX) 2aHATHI
IpaxTiyecknx (ceMuHapcKiy) 3ansTHil He NpeaycMoTPeHo.
4.3. Conepacanne nabopaTopHelx sanaTmii
K-ro
s Hamuenopamse Tema naopatopHOre samaTHS S YACOE
0 | pasneaa THCIHILHEE qECOB
CPC
1 | 2 3 4 5
cemecTp Ne 2
Knacenduxamis, croii-
CTBA NMMHYSCKHX amc- | Texwwka GesonachoeTs u mpasnna paboTH B
1 |mentor.  [lepuojms- | naGoparopms. Kucnromno-ocHOBHME cBoifcTaa 2 6
HOCTE CBOHCTE JMEMEH- | KISCCOB HOOPTAHHYSCKHX COSTHHEHHI
= | ToB =
9 E:im{e M?EHIQIEH:ETEMHEFE :El:ﬂ.- ﬁﬁﬁ:ﬁ?ﬁ;@mmme AHTANBITHE 4 i
| XHMHIECKHX [IPOLecCon ]
F Eﬁmﬂﬂ;uﬁﬂx :Ir:::r;ipenenenue pH pecreopos. I'uapomns co- 4 P
TROPOE.
Oxncaarensno-
BOCCTRHOBHTENLH I
4 | imalieraa e UKHCIHTENEAD-BOCCTAROBMTENEHEE  CRONCTRA 1 g
KT OXIMN eCK e BCIICCTR. MICKTPOXHMHYECKHE TPOLECCE.
MPOLSCChI
Oenoner EOIOIOIrG-
3 | ToBkn H aHaTHTIrccKol | Onpenenenne KAPDOHATHON HECTKOCTH BOIEL 3 &
KHMHH _
HTOrO: 17 il




5. @OHA ONEHOYHBIX CPEJCE LI [TPOBEJAEHWSA TEKYIIETO
KOHTPOJIA YCIIEBAEMOCTH, MPOMEXYTOUYHON ATTECTAIIHH
MO UTOrAM OCBOEHHA THCTITHTLTHHLI

5.1. Hlepeuens THNOBLIX BONPOCOR (THOOBLIX 313NN

Mo
n'n

Hapnenosanse
PA31eTE THCIRILTHELL

Conepianie BOMPOCOE (THNORLIN Samarmii)

1

2

3

2 cemecTp

1-a aTTecraums

Kasccmduxauns, cpoficr-
HE XHMHYSCKHK SncMeH-
TOB. MeproawunocTs
CBOHACTE 2EMEHTOR.

Hamummre dopamynsl okcHios, cooTheTcTEYIOMEE THIpPO-
keHgaM  HoSi0s, Ca(OH);, AlOH). Veamare kncroTHo-
OCHOBHLIE CEOHCTEA OKCHI0R H DOJTRCDIHTE XHMHYECKHMH pe- |
AKIHAMH,

Hammimste ypapHenns PEaKimi, ¢ NOMOMIEK KOTOPLIX
MOEHO OCYIMECTRHTE Npespamense Si0; —» NaaSi0, —
Ha5i03 — CaSi0y — CaCly — CaC0s,

[puBendTe MOMHY® B XAPAKTEPHCTHMECKVIO JMEKTPOHHEC
(POPMYIIEL STOMOB MeiM, YrIcpona H Gapis B HODMAIEHOM H
BOOYHACHHOM COCTONHHEX; NPHBCIHTE rpaipuIccKHe  IcK-
TPpOHREE fOPMYIEL BATERTHRX NOIYPOBHEN ITEMEHTOR B HOP-
MATLHOM H BOIDYENSHHOM COCTORHHSY, YEAKHTE BOIMONHEG
BANCHTHOCTH,

Hanmmmere anextpoHEYyI0 GOpAyTy aTOMA 3EMEHTL H HAZO-
BHTE CT0, CCIH IHAYCHHA KBAHTOBRIX 9HCEn (m, [, my, m,) JIeK-
TPOHOR BHCIIHETC ISKTPOHHOTD cilod cneayviomme: 4.0,0,+1/2:

|4.00-12; 3224142, 3214142 3204172 3.2,1,+1/2:

322+172

Onmmsre obpatopanme Wona Si0+" METOOOM BANCHTHBIX
CBR3CH, ONPEeNTE XapaKTep H YHCI0 CEASCH, THI rMOpumza-
wmn ACQ B popMy HacTHIE.

OCHOBHEE  3GKOHEL  XH-
MHH.

Onpenemire momapuyio macey (M), SxEBANEHT {3}, mo-
JAPHYRY MACCY SKBHBANCHTE (M), OTHOCHTSIRHYH NAOTHOCTH
0o sogopony B Bo3AYXY (Dy,, Dy ) rasoofpazsoroe semectsa, a

TAKHE BEMHCIHTE MHCTO MOel (v), KommuecTso Manexyn (V) 1
saHMMachMbIi obben (1) npr wy. 11,2 ¢ okcwoa yraepoga (11),

BEMHCINTE MONADHYIO MACCY FKRHBATCHTA MEMEHTH, SCTH
4,86 r anemenTa pearspytor ¢ 3,2 1 kucnopoIa

BermciHTe MOMBHYIO MACCY TA2A, ecaM Macca 600 wmn ero
OpH H.Y, pasHa 1,714 r.

Tak HasErBaeMoOe HOPMANBEHOE CTEKNO COACPMHT, Mac. %:
oxcHa Harpua — 13,0, orcana kansims — 11,7; okensa Kped-
HHA — 73,3, Belpasure cocTan etexna hopuynoit,

1.6 r mambind W 2,67 r unEKE ENTECHAT 1) KHCAOTE OIHHAKOIME K-
AMHECTAE BOAOPOTA. BEMPCIHTE MOSSPHY0 MACCY INEHBAISHTA LIHHKA, JHAA,

-

HTO MOAIPHEAS MACCH IERHIAEHTI KANEOHA pasia 20,0 risors.
3

Lad | —

OfmHe  3aROHOMEPHOCTH
|ﬂu;.rtuc:manem-m AHMHYTE-

Tonesyach copaBouHBIME JEHULIMK, ONPCICTHTE BOTMOR-
HOCTE NPOTCHAHHSA PEAKIINM B CTAHJANTHRIY VCIOBHAX H 2 Ten-




CKHX [IDOECCOB.

|Jmmﬂ sfeherT. JamEmETE TepMoXHMHUECKOS YpABHEHEE ILTA

AaHHOR pearnEd. He Henoabaya copapovnble faHERke HafimaTe
HIMEHEANE IHTPOIHE PEAKIHN
Ca(OHya(e. ) + COa(r.) = CaCO4(x.) + HaO(w:.).

PaccudTats kOnMAMecTBO TENIOTH, BEUICTAIOMIESS OpH Ta-
ILEHNH 1 KT OKCINA KATBUNS (TEILIoBOH 3uexT peakin pases
—369,1 k[ amans),

Kax naMeruTes cropoets npanod peaxams 2000r.) + Oafr.)
=2C0(r.) npH yMeHEmEHHA 0fbeMa B 4 pasa?

2-n ATTECTAIN

38 CKONBRO MHHYT 3KONTHTICA peakuns npe 20°C, eoan npw
130°C oma sapanvmsaeres sa 16 mum, ¥ = 2,07

Kak maseseHiem TeMIeparypa B JARNeHHE CMECTHTL pak-
HORECHE B CTOPOHY NPOTCKANHA OpAMOH peakiHe?

CaCOs(k.) & CaOx,) + COr);  AH®=178,9 xTwe

Haftu kowcTaHTy PABHOBECHN H HAYETRHER KOHIESHTRAEAN BEIEETH
ang peakinn CO{R) + Chin) ¥ COCL{r.), eca pasHosccHme ORI FTpa-
UKH BEMECT YHACTHHEOD Peasnuf pashw (woawn): [CO] = 007; [Clg] =
0,12; [OOCT,] = 0,23,

TeopeTHuecKHe  OCHODED |
DUHCAHHA  ChOfCTE  pac-
TBOPOE.

Brramenure mponentHoe coxcpaande Ge3poIHOH COMH B
pacTBope, cofepramei 12 r NaxCOs-10H;0 8 120 r som.

Onpegemere  tarp  pacTeopa, cogepamere 0,1 axe.
Ca(OH}: 831 pacreopa,

Crobko rpavmor NazS0,-10H;0 erenyer pactsopems b
250 T BOJEB 278 TONYYERHA PACTBOPA, cofcpmamero 5% e
BOJHOH comn?

Hanmmire  vpaswenns = MOMEENVIRPHOH H  HOHHO-
MOIEKYIAPHOH QopMax., B xakyio cropoHy HIVT peakins B no-
ueMy’! Hazosure coemmrennn, odpajosanme KOTOPEIX ONpeAeis-
ET HANPABICHAC NPOIECEa.

Ca(OH); + HaS04 —:  Bas(POy), + HCl —

Hro Takoe amcnepcrste cHeremut? Cnocobbl nomyaenns i
KIacCHHKATHA AEnepoHiX cieTem, Konnoruse pacreopsl 1
HX CROHCTBA.

HMoabepure 18a YpaBREHHA B MONCKYNAPHOM BHIS K MOne-
KYRApHO-HorHOMY ypasrcumio: Fe({OH):" + OH ™= Fe(OH),.

HamumuTe BRIPAKCHNA 118 KOHCTEHMTEL H CTENEHN IHCCO-
LHAIHY MIEKTPOIATOR, HalliuTe B cOpaBoSHEX TablIANax ¥Hc-
NIEHHEE SHATEHNS KOHCTARTE HITH CTENEHH IHCCOLUMALNMH H On-
PRUCAHTE — CHOBHBIH IMEKTPOAMT WK cladeid, seroucnare pH
BOOHBEIX PACTROPOR AnexTpomaToe 0,02 M HF, 0,02 M HCL 0.1
M Ca(OH),, 0,25 M NH;.

HannmsTe ypasHeHHa rujponsa B MOMSKYTAPHOH H HOH-
HO-MOSCKY TAPHOH (FOPMAX B YRKEKMTE PEAKITHK CPems 1714 -
TEOPOB COOCH OPTOCHIHEATA HATPHA, XIOPHI Kanus, HHTPATA
maprasaa (1), anerar xpoma (III). Hammmure mupamenne wis
KOHCTAHTE] [HIPOIHA.

H1o npoM3IOANeT, BCIH CARTH pacTEOPE! CYMBATa AMOMH-
HHEA W MCTACHIHKATE HATPHA?

FAKOHTHTE YDABHCHHE PEaXuMi M VEIRHTE UBET ofpazyH-
MHXCH COCTMACHII;

FeCls + Ka[Fe(CN)g] =




FECI;_ + K3 [.Fﬂ{CH}ﬁ] =
F:UIJ - KCNS“ ¥

ORHCTIRTeNBH-
BOCCTAHOBHTEILHELS
CROHCTBA BEUICCTH., JeK-
TPOXHMHEMECKHE  TPOLEC-
Chl

YpapnaliTe pearllHH. YCTAHOBMTE WX THIL JI09 HOHHO-

| MIEKTPOHHOTO METOA HATIHITHTE IHAYCHNS CTAHISPTHLIX ieK-

TPOMHLIX MOTEHIHANOR H ONPENEINTE HANPARASHAE TPOTEKAHNA
PeaKITHH,

MeTomom 3nexTPOHHOrG Ganadca:

CaS0y —» Cal+ S0, + O

HOHEO-3MeKTPORELM MeTOZoM:

Al+ H:0 + KOH — K[ANOH),] + H,,

CO + KMnOy+ Ha804 — MnSOy + K804+ CO4 + Ha0,

COCTABETE CXOMY TaThBAHHMECKOND HICMCHTA, COCTORIIETO
H3 ONOBAHHOH B AMOMWHACBOH IIACTHE, ONYIMEHHBIX B pacTeo-
PEL HX comeli ¢ womuenTpamwmedi coorTsercrBeEHO 0.5 W 1,5
MOJIR/T. HAMiITe HOMMEIS YDaBHEHHA DCAKIHE W YDARHEHHS
AMEKTPOMHL OpOUeceob. BRMUcAnTe 2.0.C. FAThBAHHIECKOTD
AMEMECHTA.

Kaxwme semmectsa v B xaxoM KoIHYecTse BRIENATCH HA MIeK-
TPOJAX MPH IMEKTNNIHIE PACTHODE HETPATA AMOMHHHA B Teue-
Hme 3 4, IpK CHAE TOKA 7 A B BRXOIY 10 TOKY 92%.

ANKMAHAR HaXoIMTel B KOHTAKTE ¢ ®enewom. Kakofl me-
Tt OyaeT KOppoIMpOBATE B uletouHol cpene? Hanummire
HOHHEIC YDABHCHHA PEAKUMH W YPARHEHHS WIEKTPOIHBIX opo-
neccos, [puseante cxeMy 0OpE3yIOMErocs MpH ITOM TANLHAHN-
HECKOTD 3IEMEHTA.

OCHOBE BORONOOTOTORKY
W AHATHTHYEC KO XHMIE N

L.Cnocobs yerpanenns nocrosnnoll mecTkocTs Bomkl, Harmm-
CATE YPABHCHHA Peariii.

2.Kakol MeTon yMAr9eHRS BONE HARBRIOT TepmateckEM? Ka-
KHE XHMHYECCKHE PEAkLMM TMPOTEKMOT NPH VMAMYCHHH BOJL
ITHM MeTOToM T

3. Kawosw macca tRepasm B ofipeM ratoobpAtHRK TIPOAYKTOR
PeaKIIME cothl © 1 o’ ok, comepsamedi 10 Makalr ruIpokap-
DOHATA MaraHA?

4. Burmenume kapSoHaTHVIO ®eCTROCTS BOJIb, IHAR, 9T0 DI
PCAKIHA © THAPOKAPOOHATOM KANROHE , COASpIRANTHMCE & 200
oM RO, TReGyeTex 15 oa 0,08 . pacteopa HCJ




mam 1,

5.2 llepeuent TeM KYPCOBLIX 1IPOEKTOR, KYPCOBBIX pafor,
HX KpaTKOe cojlepaanie 0 00bheM.

KypcoBble NpoekTsl M KypooBkIe pabOTel TIPH H3YMCHHW JMCLMIUTHHEL HE Npe-
AYCMOTpeHsl YaeDHbIM UTaHOM,

5.3lepevens HHIHBHAYATLHLIX JOMAINHY 332 HHi,
pacqeTHO-I paHYecKHX 33 aHMii.

[lepeaens pacuerno-rpadmyaecrnx 3ananwmii

Kypel Cemeerpl

Ha semonsenne M3 NPEOYCMOTPEHD 9 9acor cCaMOCTOATEIEHOR paloTH CTYOEHTA 0 pazne-

5.6

Mo
e

Haopanse M3

Ulens msygenns HII3

Ko
B
ac

7

3

[ 4

4), Hammmmrre oSnekTpOEHYIO B 2NeKTPORNHD-
rpadrueckyio opMyny atoma anemenTa M 30 B
HOPMEATBHOM H BOAOYAICHHOM COCTOSHAAX, VELKHTE
HATBAHHE 3TOCD JMEMEHTd H BOSMOMKELIE BANCHTHO-
CTH, NEPHOT H CPYIOY K KOTOpOH oM NpPHHADNCHHT,
SHATCHHA KBAHTOBEIX wHoen (m 1 my m,) QopMupyo-
METD ANEKTPOHA ITOTO ETOMA.

Hems sagamns — w3ymTh nops-
[0K 3AMOMHEHHA ATOMHBIX Op-
GHTanedl MeKTPONAMH; HeoOxO-
AHMEO YCBOHTE MOHATHE O KBAH-
TOBRX YHCAAX. 2T0 MOIROIAT

| MOHATRE NPHHUMO OOIpatnene-

HHA MIEMCHTOB Ha §-, p-, d- i -
ceMelicTea, B TRIOKE MEPHOIHY-
HOCTE B HIMEHEHHH CBOHCTE
HIEMEHTOR,

G). Hanumure oamexTpoHEVIO ® AMEKTPOHHO-
Tpaspureckyio HOpMyTY aTOMa MEMEHTA B HOPMATH-
HOM H BO30VEIEHHOM COCTORHHAX, VIEOKHTE BOIMOE-
HEIE BANCHTHOCTH MIEMEHTA, NEPHON M IPYNOY K Ko-
TOpOH OM OPHHALTEHHT, SCHHM IHAYMSHHE KBAHTOBBIX
et (1, £, ty, my) FMEXTPOHOR BHEUTHEND HEKTPOH-

| Horo cod cnenysoumme: 3,0,0,+1/2; 5.0,0,-1/2.

I=d

Lens sananms — no mabopy 3ma-
YeHHA KBAHTORBIX 9YHCEN 2UIEK-
TPOHOE HAYUHTECH NHCATE MIeK-

TpoHEYI0 GOpMYNY aroma -
MEHTE W GUPEIEIATh HIEMEHT,

Onumunre XaMuseckre ceoficTha om0Ba Ha NpiMepe
OTHOIMCHAS 10 K PacTBOPAM H PACIIIEBAM [HEenos4e,
EOHICHTPHPOBAHHEIM H  pa3faBNeHHRM KHCIOTAM
(HCI, H:804, HNOs). Ipusegure VYPARHEHHA Peak-
1.

Uems sapamms — wa 3nakum
CROMCTR 3NEMEHTOR YMETE ITH-
CATE VPABRHSHMS PCAKIHH 0aH-
HOTO METATIA ¢ KHCIOTAMH H
IO AME.

Kaxue w3 HMEIOIMBXCH B PACTBOPE HOHOB M B Kakoh
NOCAENOBATCIRAOCTH OY/1YT PaspEATECH HA HHEpT-
HEIX KaTode  anoge: AgT, CIT, Co™, NOy, K*7 [pu
AEKTPONHEC BOMHOIO PARCTECDE XNOpHnoa onosa (IT)
Hi AHOAC BRORANN0CE |4 0 rasa. Kakoe pemecTeo 1 &
KAKOM KOTHYECTES BRUTC/HIOCE HA KaToge?

Uent zanands — w3yauTE Opo-
UECCH NIEKTPONHI PACTBODOE H
PECILIAEDS COCH H N0 ZAKOHAM
AMCETPOITHIA HAXOONTE BRINOO

TpOIYETA.

CocTasere Brpamenue T1P ApBr u Agtfi, CPARHHTE

Ilens sananus — 3man PACTROPH-




HX PacTEOPHMOCTB. Paccantalite xownmenTpammo ka-
THOHOB H AHHOHOB B HACHIIEHHOM PACTRODE OIHOTO
| H3 FTHX BEIIECTR,

MOCTE BEINecTs, YMETh Olpeie-
NHTH KOHIENTPALMK) KATHOHOR
H SHHOHOB COBMHHEHNA,

llpHBeanTe  cxeMY KOPPOSMOHHOID — paspyIeHHS
MENC3A B HERTPANBHOR cpeje (ypasHerns pearunii &
MONEKYIAPHOM W HOHHO-MOACEVINPHOM — BHIAX,
HRETPOIHBE Opouecchl ¢ pacsetom JC B AGE
CRCMA FATBEAHHYCCKOTND SiesMenTa) Kax nosnaaer ma
CKOPOCTE KOPPOIHH NOGARNCHHE B KOPPOSHOHHYIO
cpeay t:] HEI-;EU_;_; 2} ]"‘HCJ.;'?

Llear 3ananms- HayawTheR co-
CTABMATE CHEMBI KOPPOIHOHHBIX
PEIPVIOEHHA; HIYMHTE BIHAHEME
PAAIHYHEX (PAKTOPOR HA CRO-
POCTE KOPPO3HE

.u,l'.l.l-l PEaKIIHA Cﬂm + szr;._-,- = CGEE}{{II HaYA TRHEIE
konmerTpaiEy [CO), = 4 mone/n, [CL], = 3 sons/T.
Henombava  enpasounnie  gasmsie, OnpeIenyTe
KOHCTANTY PaBHOBCCHA  PCAKIHH, PARHOBECHRIE
KOHIEHTPAINE BEMIECTE, 8 TAKIKE BRI HPOOyETa

Lem samamma - osmagers pac-
9STAMH TCPMOMHHAMHHCCKHE M
EHHETHYECKHX XAPAETEPHCTHE

Hpucyrctame kagmx comelt » npEpogsoll  woge
obycnonmneaeT ee mecTkoeTe? Kaxne XHMHYeCKHe
PCAKIHH DPOHCXOMAT NpH no0aRNerMy & mecT=ni
Bodc EApPOOHATA HATPHA; THAPOKCHIN KATBIHA?
PACCMOTPETS  cnydal MOCTOAHHON W BpeMenHOf
WECTROCTH. KAKOEM  Maccs TBOpOEIX M 06neM
ra3o0obpasHEN NPOIVETOR ERONSSCHHS 1 BOJEL ©
HRCTReCTEI 1) Mawe/n?

Llens sazanms- HIHVIHTE B
WECTEOCTH  BOALL,  HAYUHTECA
PACCYHTEIBATE HECTKOCTE BOMEL,

5.4 Tlepeuent KOHTPONLHBIX padoT

KowrponsHeie pafioTer Be npegyvemoTpent,



6. OCHOBHAS H JONOTHHTETRHAA JHTEFPATYPA
6. 1. Mepeucur ocnonmoi anreparype

|.Koncnexr xexumit no xumms: yueb,. nocodme [ B, I, Maeneaxo, I1. B, Heuncona, H, B.
Kmoqnurosa, A. H. Bomogaesxo. — bemropon: Hag-po BITY wx. B. T, Llyxosa, 2010, — 136
c.
2 Konenerr nexud mo xummm; vaeh. nocobue / B. M. Iaerenko, JTI. B, Herncosa, H. B.
Kmow  mmxosa, A. H, Bononsesnko., — Benropon: Msa-so BITY mv. B. T Ilyxasa, 2010, — 134
¢.- Peskny gocryma ihm;s::.-'.fglith;htm-mj{uder-’ﬂwiﬂﬂJED-#DEI?#?DlEiErEI!E_?DIJDEIEUEJ
3 Kmounnkosa, H. B.Ocxossr MEKTPUXHMHEH B XHMHYECKHE CBONCTEA KOHCTPYKITHOHHLIX
METANNOR: yued. nocobue 1118 CTYASHTOS, OOYHAIONINCH o Hanpasaesme 270100 "Crp-po" |
H. B. Kmounnxosa, JI. B. Menncona. — 2-e HIL, fom. - benropoa: Han-so BTTY uw. B. T, [ly-
xoea, 20010, — 131 ¢ -
4. Kmousnrosa, H. B.Ocross: MEKTPONHMHH M XHMETECKNE CBORCTRS KOHCTPYKITHON-
HLIX METRLTOR: yHch. ocoGHe X CTYIEHTOR, O0YUYaIOIHYCE 0o Hanpaaketaio 270100 "Crp-
go" | H. B. Kmounnxosa, JI. B. Meuncosa. — 2-e H3L., gom, — bermropon: Hag-so BITY um, B. T
lyxona, 2010. - 131 ¢.- Pesmm JoCTYIa
Mﬂg{-’qlih.ﬁlu,p]fwﬂﬂ]1'3“]@1313179?UUUIU'DW9'|55_;
3. MeToguueckne YRASIHNE K BRMOIHEHEIO MAGOPATOPHEX paBioT no Kypey obimedl xummm
AR ETYNERTOR BOEX CHCTHATLHOCTER. Kimnvenko BT, Kmounnrona H.B., Bonogscaro AH.,
lleruora P.I'., - Benropom: BITY, 2010, - 51 ¢
6.MeTomeckae viasanna ¥ ennonkeHm0 NabOPETOPHEN PABOT N0 Kypey obiel X
AUTH CTYICHTOR BCex CHeUHathRoCTeR. Kinvenko B.T ., Konoumnkosa H.B., Bonomuenxo AH.,
Mlesnopa P.I., - Bemropon: BITY, 2010, - 5] ¢ - Pesamn nocryvna
MbwwEME

6.2, [epesent nonoarnTensnof JIRTEPATVDR

1. TeopeTHeckue 0CHOBH XHMFH. JaJ8H0A I8 CAMOCTORTENLHOR paboTsl cTymeHTOB: yued,
mocobne / A, H. Bonomuenko, B, H. IMagnenko, B. I'. Kannenxo, H. B. Kmounnrosa, JT. B. Te-
incosa, P.T. [lesuora, — Benropon: Maa-so BITY am. B. T, Mlyxona, 2010, - 120 c.

1. Crpapousng no ofmell # Aeopranmeckol K [FnexTponusni pecype]: cocr.: B, H,
Man nenwo, A. H, Bonogueaxo, B. ', Kniverko / BITY B. I'. Ulyxosa. kad. weopray, xu-
mee; BITY wa, B. I, Ulyxona, kad. HEOPrat, XHMHH, — JNEKTPOH. TEKCTOBME JaH. — Banropon |
Han-no BITY HM. B. i Mlyxca, 2014, - Pewmm AOCTYA:
1,1lms:-’feli_lg.bﬁtllﬁ.l;ﬁeaderfﬂmkﬂﬂ1404392] 130643984 00001881

3. Copasownmx mo ofimel u HEOpraHEteckol Xamun [3nekTpoREEl pecype]: cocr.: B. M,
Nas nemko, A. H. Bonomuenxo, B. I, Krnvenxo / EFTV . B. I, Ilyxosa, kad. meopran. xn-

MEH; BITY mw. B. T, Ulyxona, rad. HeOpraf. XWMHH. ~Bearopog : Mzg-eo BI'TY ev. B. T
Wyxoea, 2014,

6.3, Mepevens HHTEPHCT PeCcY ook

1. Poceniickoe obpazosanne OFEJEPATEHBI TOPTA- http:ifwww edurg

2. Xmmuuecknii xaTanor hitp:/'www.ximicat.com/

3. Xumusecknil nopran ChemPort, Ru: hitp:/www.chemport i

4. Cali 0 xunvun XuMuk: hittpe/feeww. xumuk o/

3. Caitr HeXynosecTeennan Jlareparypa NeHudLit:
hgp:.".-‘mw.'.nr:hudtii.mhng!;s-’subcat‘,;Eg.htmi

6. DnexTponno-GROTHOTeHAS cHeTeMa IPRBooks:  hatp/fwww.iprbookshop.ny/

7. 3nexTpounas GubMHOTEHAY CHeTeMA H3a-Ba Jlams: http:/fe lanbook.com

htep://e lanbook,com




6.4. JInuenzmonnoe nporpaMyuoce ofecnedenne
Microsoft Windows 7 and Windows Server 2008 R2? Service Pack, norosop Ne Ne63-
14x o7 02.07.2014,
Microsoft Office Professional 2013, Jorosop Ne 31401445414 o1 25.09.2014
Kaspersky Endpoint Security 10 anz Windows, nunensus N
17EOLT70707130320867250
GoogleChrome

Croboano pacnpocrpangemoe 110 cornacuo VCAOBHAM NHIEHIHOHHOMD COTTIANIEHM,
MozillaFirefox

CUrobonto pacnpoctpangesoe [10) cormacHo yenoRmaM THUEHIHOHHOI® COFTAITCHEL

T. MATEPHAITBHO-TEXHHYECKOE OBECHEYEHHE
Jin mponefenus MeKHHOMHBIX IaRATHA HeoBxomHMa &YAHTOPHA, OCHAIUCHHAR [PeIeHTAIHOH-
HOH Texnuxod (npoekTop, JEPAH, KOMTIBREOTER), KOMIUIEKT 3EKTPOHHE mpe3eRTANA (mad, 323, ka-
deapa TTTX); npakTrYccKnx samsaTHli — KOMITBIOTEPHREIH KI8CC, cneuramnnposannoe TI0 (naf. 327,
xapenpa TITX); nafopaToprnix sanaTui — voefuLie XiuMmmecKme naboparopus (aaloparopus obmet
W HEOPTAHHYSCKOH XHEMHME), GCHRMSHNAS nabopaTOPHLIME CTONAMH. BEITHHHEM [MKAPOM, CYITHIh=
HBIM HEafiOM, TEPMOCTATAME, MArHITHEIMS MELTANKAMH, OEHTPHOYTAMHE, AHATHTHTeCKAMHE Becas,

MERTPOIMICPOM, MICKTPUHCCKHUME  (ANTRAME, dotoxonopmuerpamu, pH-smerpasm (nad. 309,
311,316, gadeapa TITX).



b DCHOBHAA H IONMOJIHHETE/TEHAS JTHTEPATYPA
6.1. [epeuent ocROBHOE THTEPATY PR

1.Konenexr nexuuii mo xuvrn: yael. nocobue | B, H. IMagrenxo, J1. B. Jeancora, H. B
Kmowaakoea, A. H. Bopoguerxo. — Benropom: Han-so BITY wa. B, T, Hlyxosa, 2010, — 136
o4

2 KoHcnext nexumii mo xuMuH: yaed, nocodue / B, . [Tasnenxo, J1. B. Jenncona, H. B.

Kmoy  mmxoea, A, H, Bonogsenxo. — bearopea: Hag-so BI'TY ma. B. I Hlyxosa, 2010. - 136
¢.- Pestcin tocTyna hips:elib b/ Reader Book/20 130409 74701 6601 5700005080

3 Kmounnkopa, H. B.OCHORR 3NEKTPOXHMIH H XHMHYCCKAE CROHCTBA KOHCTPYRIIHOHHEX
METANMOE: yueh, nocobie Ond cTYIeRTOR, ofyuaiomkxes no sanpasnensio 270100 "Crp-po" /
H. B. Emounuxosa, JL B. Hemscosa. — 2-e w3z, gon. — benropon; Haa-so BITY wm, B, T [Tly-
xosa, 2010, — 131 c.-

4. Kirournkora, H. B.OcroBa anekTpoxaMAR H XHMAYECKHEe CROACTEA KOHCTPYKIHOH-
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se" /H. B. Kmossuxosa, JI. B. Jeascosa. — 2-e w3, gon. — benropon: Hag-so BUTY uw. B. I

[lyxoea, 2010, — 131 ¢.- Pesom aoetyna
hitpazfalib. et Readsr) 797

5. MeTonHueckie yKa3aHHA K BLINDOMESHEAR nalbopaToprer paloT no kypey obmel xnvmn
I8 CTYAEHTOB Boex cnenHantHocTel, Kmavenro B.I., Kmownnkosa H.B., Bomoggenko AH.,
Hleguosa P.T'., - Bearopox: BI'TY, 2010, - 31 ¢
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ANA CTYAENTOR Beex cneunantocted. Konvenko B, Kmosmuxesa H.B., Bonoguesko AH.,
iepuosa P.I'., - Berropoa: BI'TY, 2010. - 51 ¢ — Pesxunm gocTyna
hetps:telib bstumyReader Book/ 201 30406 190122223 1 5700009963

6.2, ITepesvent DON0ANETEILROE NIHTEPATY Phl
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8. VITBEPAK/JIEHHE PABOYEH IIPOT PAMMBI

Pafouas nporpaMma yTeepaiena ¢ HaMeHeHuaMu B . 6.1, ua 2016 /2017
yueDHBIA rojL.

IpoTokon Ne 11__ sacenamns xadeapstor ¢ 21 » 05 2016 T

| Koncnexrnexunit no xuvus: yued.nocobue / B. W, Tarneqxo, J1. B, Jenucors,
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Hanpasnennio 270100 "Crp-so”™ [ H. B, Kmournkosa, JI. B, [lemncopa. - 2-¢ w3, qomn. —
Benropon: Hag-so BI'TY s, B. I Ilyxosa, 2010, — 131 c.- Pesay gocTvma
hetps:fielib. batu ro Render Book 20130406 1813 E TOTH001 ({46652

3. MeTomraeckie viaiasis K BRITOTHEHRID MA00PaTOPHED PaioT K BEIIOMITEHHIO
N2BOPATOPHEIN PaboT 00 THCWHILIHAE «XHMHUE 1S CTYICHTOE NEPROTO EYPEs 0uHOi
(hopuer obyuenns Beex HanparteHul Sakanaspuara. [Tapnense B, Kravenro BT,
Kmounnkopa HB., Bonoguenro A H., Menncosa JIB, [llesnosa P.I'. - Benropon:
Hanatenecteo BI'TY mm. BT, Hlvxosa.2016. - 5] ¢

B MeToaHYeckne VEA3AHAS K BRNOTHOHHED nafoparopHix palior no JHCHHITHEES
W« XHMEAD JUIA CTYACHTOB NEpBOro Kvpea ousoll dopae obySeHns Beex HANpPaBIcHHE
Dacanasprara. [Masnearo B.H., Kmavenxo BT, Kmounakosa H.B., Bonomuesxo AH.,
Hemncora JLB., Mlesuosa P.I.- benropoa: Magaterscreo BITY um. BT, Ulyxosa. 2016, -
51 ¢ = Pesmn focTyna;

htipe:Velib. bsiu, ro/ReaderBook 201701111051 04541 MHH0655393

Japemyromuil kadeapoii TIIX, ar1.m, npodeccop s=s-—"llarnenxo B.H,

Hdupextop XTH we—ct——= [lagnenxo B.}.




8. YTEBEP/KIEHHE PABOYEH IMMPOTPAMMEI

Pabouas nporpamMMa yTBEPAUIEHA ¢ MIMSHEHHAMH B 1. 6.1, Ha 2017 /2018
yueOHBIH rom.

Ipotoxon No 14___ sacenanma kadenps o1 « 05 _» 06 2017r

. KoHcnexTnermmi no xuMu: yaet.nocobue | B, H. |lagnenxo, J1. B. Jenncora,
H. B. Kmogaunrosa, A. H, Bonoguesso, — Bemropoa: Haz-so BITY mv. B. T [TlyxoEa,
2010, - 136 c.
2 KoHcnexTnesmmii mo xsvum: yaeb_mocotue / B. W. Masacuko, /I B, Jeuncossa,
H. B. Kmossnrosa, A, H. Boroxuesko, — benropos: Hin-so BITY s, B. T Ilyxosa,
2010, — 136 ¢.- Pessu aoctyna hitpsz/elib bty mu/ReadenBook 201304001 7470] 660 18700005080
3.Kmounuxopa, H. B.OCHOBE JMEKTPOXHMITH B XHMHYSCKHE CROHCTRR
KOHCTPYKIHOHHEDX METATIOR: yueh.nocolRe Ui CTYREHTOE, 0OYSAIOMHXCE N0
Hanpasteniio 270100 "Crp-so” / H. B. Kmoaunkosa, J1. B. [lenncosa. - 2-e wan., qom —
Berropoa: Man-so BITY um. B, I, Wlyxosa, 2010, — 131 ¢.-

4. Kmounnrosa, H. B.OCHOBEL 31EKTPOXHMHE o XEMETECKHE CROHCTRA
KOHCTPYRKIHOHHER METATI0B: y1e0.00000He 110 CTYAEHTOB, 06YUAIOIIMXCH o
Hanparsenmo 270100 "Crp-po" / H. B. Kmossuxosa, 1. B, Heancosa, — 2-¢ w3, mom, —
benropoa: Han-so BITY mu. B. T. lvxosa, 2010, - 131 ¢.- Pegm OoCTYna
hittps:./el by bstu muReader Book/20 1 30408 18131797000 | 00000652

3. MeTonnqeckie VESMHNA K BETIOMHSIHIO NAfOPaTOPHEDR PAGOT K BLIOIHEHHED
TAOOPATOPHLIY PafoT M0 AHCUNITIHEE «XHMuAs 13 CTYACHTOR HEPBOTO KYpCa 0YHOi
Dopumer 0GvIenna Boex BaT papacHnl Dakanaspuara. [Marrenko B M., Komvenxo BT,
Kmounrkosa H.B., Bonomuensko AH., Dewncora JLB., Hlepmosa P.T, - Benropoa: BITY.
2016.-51¢

b. MeTomrteckne YRasanis k BEIOIMERHK) TAB0PETOPHEN PAGOT 0o MHCHHETIHAE
« XHMHEAR U CTYAEHTOR NEpBOrD Eypea ounod dopMsl obyuenns Boex HanpasieHRH
Gawanaspuara. Masnenwo B.H., Kmasenxo BT, Kmownnrosa H.B., Bonomyerko AH,
Henncosa JLB., Ulesnosa P.T .- bearopon; Hanatenscrse BI'TY iy, BT Ilyvxoka, 2016. -
31 ¢ — Pesor focTyna;

hl:ﬁ,-{-":]ib.hﬂulm.fﬁﬂder.fﬂnﬂﬂl] 1701 111051 04541 00000HFEING

7. MeToamueckne YKaTaNig ¥ BREITOMHEHHIO HHIHBHVATBHEIX 3AJAHNEH Mo
AHCIHILITHEE «XuMID: [ 3NeRTPOREE pecype]: 1718 CTYIEHTOB HATPARIEHHS TOITOTORKH
Dawanaspuata 13,03.01 «Tennosmepremisa o TeloTeXROTOMASy, 13.03.02
#IMEKTPOIREPIETHEAE H AeKTpoTexHEkay! J1LB. Memwcora, H.B. Kmounrkosa.- Benropon:

Haparenscrso BITY um. B.T. [llyxona 2017. - 47 ¢ — Pesona ACCTYNA:
1/ ielib.bst der/B 1706281231 2659200 1

3apenyrommii kaenpodi TITX, n.rm, npodeccop S==——Hannenxo B.H.

dupexrop XTH gt Tlasnenko B.H.




5. ¥YTBEPHKIEHHE PABOYER [TPOI'PAMMBI BE3 H3AMEHEHHI

Pabogas nporpasmua Gez wsvenennii yTBepmacHa Ha 2018 /2019 yyeGH: rog,
Hporokon Me 11 sacenanms kadeapst ot «_21_» wmam 2018r.

Japeyommii kadenpoit TullX o175, npodeccop o= s Tlapnenxo B

Hupextop XTH g-sew=e— [lannerxo B.H.




NPHIOMKEHHSA

Hpuonwcenue Nl

Mevoanyeckne yikazanna 18 ofyuai0merocs 0o 0CEOSHHIG THCHTHILTHIL]

XHMHA, ABMASCE OHOR B3 PYHIAMERTANBHMX ECTECTREN HOHAYIHEIX JHCIHIUTHH, H3YHAeT MaTe-
PHANBHBIE MHP. 38KOHE €T0 PRIBHTHS, XUMHTECKYIO GopMy IBITHEHHE matepun. B nponecce wayae-
HEA XAMHH QPOPMUPYETCS IHANEKTHKO-MATEPHATHCTHHCCKOS MHPOBO3SPCHAR, BHPabaTHBACTCH Hi-
YMHEL BEIAN HA MHP B HenoM. JHaNHE XuMEY HeoOXOMHMO 1 MICAOTEOPROH TEOpIeCKO nes-
TEMRHOCTH HE#CHepa mobol cnenwantrocTH. Mayyense XuuMEH Doasoser OOMYUETE COBPEMCHHOS
HAYTHOE NPCACTARNCHAE O MATCPHH H QOPMAX ot TBIKEHHA, O BCIIECTEE KAK OMHOM H3 BHIOD [HH-
AYUISHCA MATEPHH, O MEXAHAIME TPERPAITEHAT XEMHYECKRY COETHHEHHT, O cBONCTBAX TEXHNTCCKHX
MATCPHATOR B NPHMEHERHE XUMHMECKHX OPOLECCoR B cobpeMeHnof Texanne. Heofixomxumo npoaso
FCROHTE OCHOBHEEE JAKOHLN H TROPHH XHMEH, OBIAIETh TEXHHKOH XHMHUECKHN PACHMETOR, REIpafio-
TATE HEBEIKH CAMOCTORTCILHOTD BRINOIHCHAS NHMHMECKHX IKCIEPHMEHTOR H 000OIIeHHE Habmo-
JAcMBIX fAKTOR.

Juanne XHMEH HeOBXOMIMO 118 VENEUHOID TOCIEAVIONIEre HIVUEHHA 00MeRayIHEX | CHe-
MHATRHLN TACIIHILIN,

OCHOBHOH BHN YYeOHLIX JaUSTHIT CTYIENTOR — CAMOCTORTENLHAS patoTa Hag yeebHEM Ma-
TEPHATOM. B uypee XHMHH OHA CIAMGETCH M3 CACHYWONIHX WIEMEHTOB, M3YUEHHE [HCIHIITHER 10
yUeDNHKAM i yueDHLIM NocobHAM; BETIOIHERHG HHIHBHAYATEHBIN TOMAITHAY 20/ I8H0H; ohopuie-
HHE NatopaTopHENX palor, NONrOTOBKA K JAMHTAM TeM nadopaTopHOre NpakTHEyMa. CaMocTORTeTn-
HaR padoTa NpHobINAST CTYNEHTOR K HAYSHOMY TBODUSCTEY, HOR CKY M POIISHHIO AKTYATBHX COBpe-
MCHHEIX pofines.

Memoduyeckue pexomendayun npy paiome nad xonenermom Rexi

B xode NeKIHORNEDN JaR9THIl BECTH KOHCITERTHPOBARRE yueOHOTD Matepuana, OOpamaTs BHE-
MANHEE HA KATCTOPHE, (POPMYIHPOBEH, PACKpPEIBAICIIRES CONCPRANHE TEX WIH HHLIX ARNeHRi A opo-
UECCOB, HAYHHEIC BHIBOIEL H NPEKTHYECKHE PEKOMEHTAIHNA.. HelaTensHo oCTARNTE B PRDOYHY KOH-
COEKTAX MOMA, HA KOTOPRIX TeT8TE NOMETKH H3 PEKOMERIOBAHHOH THTepaTypH, JONOMHIOIMNE MaATE-
PHAT TPOCIVINAHHOH MeKIHH, 8 TRKKE NOJYCPKHBAFOIIHE 0Co0YI0 BAKHOCTE TEX MM HHED TEOPETH-
HECKHN NONOMEHAN. 3418887 NPEOOiABATEID YTOTHIIOIINE BONPOCE C NEThID YECHEHHA TeOpeTHIe-
CHRHK MOT0KEHAH, PASPEINEHAS CIOPHLI CHTVALMT,

bonbuoe sHageHRe HMEET COBEPINEHCTRORAHHE HABLKOR KOHCHEKTHPOBAHESA ¥ CTYISHTOR.

[Ipenojsparell. MOMET PEKOMEHAOBATL CTYAEHTAM CICIVIOUIHE OCHOBHHE (hoOpaMEL 3anuew:
MIAH (IPOCTON 1 PAIREPHYTEN), BHTTHCKH, TCIHCHL,

PeayisTaThl KOHCIEKTHPOBAHKA MOTYT GRITE IPeICTARNCHE B pavmeunex dopmax, [luan —

IT0 CXEMA NPOYHTARHOND MATEPHATE, KPATKNI (1 moapobusii) nepevcHs

BRIPOCOS, OTPEKAKNIHY CTRPYKTYPY H NOCTEA0BATCARHOCTE MATEDHATA, lloppoting cocTapneHyL
IUTAH BITONHE 3aMEHSeT KOHCIICKT.

KoHCHEKT — 370 CHCTEMATHINPOBARHOE, NOTHYHOE H3M0MEHHE MaTepHana ncTounnka, Payan-
HAITCH HETRIPC THNA KOHCICKTOR:

*  [liaw-xoncnern — Y0 pEIBEPHYTH ACTANHIHPOBAHHBI MTaH, B KoTo-
POM HOCTATOMHO MOAPODHEIE 3aMMCH NPHBOLATCA 110 TEM MYHKTAM [LIaHA, KOTODLE
HY#IAM0TCH B IORCHCHHH,

. Texcmyarbislli KOHCHERm — 5T0 BOCHPOMIBEIEHNE HARGOICE BAAHAIX
DOIGKEH M | (PaKTOR HCTOTHEKA.

*  Canfioousill KOHCREXM — 3TO HETKO W KPATKO cipopMymMpoBaHALIE (K3~
TOHEHHBIC) OCHORHAIE NOI0MEHHE B PEIyILTATE rayBoxoro OCMEICTHBAHHA MATEPHA-
13 B HeM MOTYT NpHCYTCTROBATE EEMTHCKH, UHTATH, TEIHCEL, JACTE MATEPHAMA MO-
MET DEITH OpeICTARIEHS TTAHOM.



Cryaenram SHTRIOTCA NEKUMH 10 BaxHef MM PasmenaM Kypea, Ha KOTOPLIX HANATAKYTCH HC BOE
BONMPOCHL, MPEACTARTEHHLIE B MPOIPAMME, 8 ITYH0KG M ICTANLHC PACCMATPHEAKITCA TPHHIAIMHAE-
HEIS, HO HEQOCTATOUHG DOHC OCBeMENHEE B y4cOHOH MHTEpATYDC MOHATHA M IAXOHOMEDHOCTH, CO-
CTARNTOIIHE TeOpeTHIeCREE PYIIAMeHT Kypea xevun. Ha NeKuMsx Jamres Takse METoIHUecKe
PCROMEHIAUIN U CAMOCTOATENBHOTO HIVIEHAR CTYICHTAMH OCTATRHOMA TACTH KyPCa.

Heolxonasmo NOMHETE, 9TO HA NEKIHH OSRRHO PRCCMATPHBACTCA He BECH MATCPHAT, 4 TOILKQ &ro
4ECTh. OCTANEHAS €10 Y2CTH BOCAONHAETCH B MPOLEcce CAMOCTOATENLHON paboThr. B chssy ¢ 3THM
paboTa ¢ pekoMmengopaHHOd MHTepaTypofi obmaremsaa. Ocoboe BHHMAHNE OpHE ¥T0M HEODX0IHMO
COPATHTE HA COICPHAHAE OCHOBHEX TTONOMENNT 1 BRIBOAOR, O0RACHCHHE ABNeHAd 0 daxToR, vacHe-
HHE NPAKTHYCCROTO MPHIOKCHHA PACCMETPHBACMED TEOpeTHYeCkHX Bonpocos. B nponecce ol pa-
DOTEL CTYACHT I0IHEH CIPEMATHCE MOHATE W HAMOMINTE OCHOBHEIE [ONDKEHTS PACCMATPHBACMOTD
MATERHAIE, NIHMEDEL, NOACHAONIAE ET0, & TARKE PatofpaThes B HIMOCTPATHEHOM MATERHATC

B meproM pazmene maywarores inaccndHEAUNS, CRONCTEA XHMEHSECKHX 3IEMEHTOR. Mepuoaaa-
HOCTE CBOficTs aneserToR. TIpn MOAroTOBKS K NCKIMOHARIM $aHSTHSM CTYNEHTAM CAMOCTDATENLHOD
HEOTXOIHMO HIVIHTL TCOPETHYECKHE MATEPHAT [0 CTPOEHIIO ATOMA M XHMHYECKON chnsn (ocHOBHAR
Twreparypa [1] c. 4-20)

BTopoll pasnen nocBamen ocHOBHERM 3akonaM xuMun TTpn MOAroTOBKE K IEKIHOHHEN a0
THAM CTYARHTAM CAMOCTORTCIRAD HECOXOUHMMO H3YIHTE TEOPSTHHECKHH MATEPHAN FAT0BEDM 18KOHAM
{ocHomaas nureparypa [1] ¢, 32-33)

B tpeteem pasnene wayumores obume IAKOHOMEPHOCTH OCYIMECTRISHHEA XHMEYSCKHX IpONec-
coB. IIpH NOArOTORKE K [IEKIMOHHEIM JAHATHAM CTYISHTAM CAMOCTONTEILNG HEOOXOIHMO HIVHHTE
TEOPETHHECKIH MATEPHAN [0 OCHOBAM TEPMOTHHAMHKE (OCHOBRAA THTepatypa [1] c. 42-46).

B ueTeeproM pazgele mayvaarorcs TEOPCTHHCCKHE OCHOBR OMHCAHHA CROMCTS pacTeopok. [Tpn
MOATOTORKE K NCKUHOHHBD J8HATHEM CTYICHTAM CAMOCTORTENEHD Heo6X0IHMO HIYSHTE KOTHIGTHE-
HEIE CEOHCTEA PACTROPOR: 3aKOH [eHpn, 3akontl Payns, ocmoc, sakon Barr-lodda sins saextpomaron
H HEANCKTPOIHTOR (OCHOBHAN Tireparypa [1] c. 37- 43).

B naTom paznene H3yHaoTeR OKHCIMTEIEHO-BOCCTANOBHTEBHEE CROMCTE BEILECTR W HIEKTpO-
XHMIEHECKRE Nponecchl. lIpn nogroToske K NICKIMOHHEM SAHATHAM CTVISHTAM CEMOCTORTENRHD HEoh-
XOJAHMO HIYUHTE METOIM YPABHHBEHHA OKHCINTEILHO-BOCCTAHOEHTETEHED pesknmii, EaETOpET,
BIHAKNIHE HA CHOPOCTD KOPPO3HH, METOIE JAIMTE OT KOPPOIMY  (0CHOEHAS murepatypa [1] e. 73-
78; [2] c. 54- 7O,

B miecTom paszene H3yHAIOTCA OCHORM BOJONOATOTOBKH H AHATHTHYCCKOH KIMIH, TMpu noaro-
TOBKS K MEKUHOHHEDM I8H 9 THAM CTYASHTAM CaMOCTOATSIRHD Hﬂ-ﬂ'ﬁ?{mlﬂﬂﬂ HIYYHTE OCHOBHBIC METOML
anamHTHaecKol Xevun[ 1] ¢. 93- 103)

Memodunueckue pexomendaguu cryderman ne caMocHoIme RO pafiome pad nzp-
HEEMBLN MAMEPUEIOM B NPH RODSNNOEKE K AaBopamopHsis  TaHamuam

BawHoH COCTARHOMN YaCTRIO yaebHoro Npolecea B pyIe ABAXOTER NadOpETOpHEIC 3AHATHA,
[Inank nabopaTopHex 3aHaTHH, HX TCMETHEL PEEOMCHIYEMAS THTEPATYDE, TENk W a0asH ee
HIYHEHHA COODIIAIOTCR NPENOABATEICM Hi BROJHOM TAHSTHH.

OcobennocTED nalfopatopEoTo NPEETHEYMA Ha Kaeape Teoperrieckoll B nprxnagnoll Xumum
ABIACTEA OTCYTCTRHE TEOPETHUECKOTD BBeieHnd K paboram. [Togrotoeka k nonveky i samute paboTh
IPEITOIATeT, TAKHM o0paton, 0Ga3aTERHYI0 CAMOCTORTETBHYIO OpopadoTEy THTEPATYEL, YEI33H-
Hof B xouue paborel. C nensio nossnnedns shdhexTHanocTi YCBOSHHS HAHNH NMPenoJaRITEAAMH Ka-
thepl PaspatoTAHK TOMAITHRE SATANHS 00 o6 1 HEOPTAHHYECKON XHMHH, IEPel KAKILM 3a1d-
FHEM NPHBLACHE! KDATRAA Teopua i pasdop sanad, B KoHLE MalopaTopHsy paboT — THOOEME GHIETH
o H3yaaeMol Teme, Kamaoe sananne colepauT 30 BapHanToR, UTo NoZRONSET OBeCIeTTS paboTy
[ HEOHEHAYATLHOH MPOTPaMMe KE3#H0TO B3 CTYAEHTOR Ipynne. Taras BosMomHOCTS CHocoBCTEYET
PAIRATHIO ¥ CTYASHTOR CAMOCTONTENBHOCTH H THOPYECKOTD NOANOAR K HIYSEHIIO TCOPHH H ORIAne-
HHE NPAKTHYSCKHMH HABLIKAMH B PCIICHAK 3a/1a4.

CTYACHTE BENOIHAIOT WHIHEHIYLTLHEE 38/ 8HAS: HOMEDP BAPHANTA COOTBETCTEYET NOPAAKO-



BOMY HOMEDY CTYIEHTA B RYPHATE FPYINLL. CTYIEHTE PR3THYNEN CHSUMANEROCTEN BLETIOTHIOT Te
JANAHES, KOTOPEE VEAaukl B pabouss miane, Pemmenne sanaq 1omsno G6rs OPEOCTARIEH) B TCTPAIH
JUT TIPAKTHHSCKIN HITH 1a00paTopHLX pador K cpoky, oB0sHASeHHOMY IPadHKoM pafoTs cTyerTa,
lIpetioaanaTent 0TMEMACT BEITONHCHAE 3ANANHA B MEPINPYTHOM THCTE Ha TepBoil cTpanmue nadopa-
TOPHOTO JypHana cryncHTa. [leperie 1Be TeMul OCHOBHHEL HA YTHARNN KYDCA NUMHATE cpenHeH KoL
DE3 MOIHOTD YCROSHHS 3TOD KVpea nanbHeHINeE obVIeHRe XHMEYECKHM THCIHILIHHAM HEBOIMONHD.
Bee 3amanis cHabwenEl KpaTsumy CHEMAMN-YEAIATENAMH [/18 CAMONOINOTORKH, 0CO008 RHUMAHNE
FASIEHO MPHMEPAM PETICHRA 340084, MT0 M0IB0AAET YCBOHTE OCHORBHRE HARKIKH TIPH BEINOTIENHIE
AOMAHETD 3A03HHA. KA Iag TEMa CoJepiHT HeCko/ Ko 35 ammi, NOCTPOSHHELY MO [IPHHIHAITY OT
NPOCTOND K CAOMHOMY,

Bumonnense joMamnero ananns ARISETCH TOATOTOBKON & TNOMYCKY H TamnTe naboparoprod
PADOTEl ¥ TPENIOIAraeT, TAKAM ofpaion, OOAZATENRHYIO CAMOCTOMTENLEYIO TpopaloTicy yaebuod
JHTEPATYPEL H ICKUHOHHOTD MATEDHANA.

BRITOTHEHEE JOMAITHETD JANAHAA T36T BOIMOHRHOCTS CTYACHTY NPOBEPHTE YPOBSHDL THAHHA
COOTRETCTBYIOWIETD Y49eOHOI0 METEPHANR.

PesyTbTaTsl BEINOMHCHHS 3A0AHHEH TPENOIARATETE TPOREPHET B XONE COBECEnaBatm co cTy-
AEHTOM,

Beaenennsle 8 xome cobecenosammna ommbun vicamyT CTYNEHTY HA HeoOXOIMMOCTE TORTOp-

HOH NPOpalioTRH TEOPETHHCCKOTO MATEPHATA TI0 HAIYHASMOI TEME, 910 MOIBOTHT EAYECTREHHO H¥Y-
HHTb H OCBOHTH yIeOHEH MaTepran.

CrynenTsl BRNONHAIOT CAeayIoNHe naboparopHsie palboT:

|, KeenoTHo-OCHOBHEE CROMCTBA KIACCOB HEOPFANMYECKHX CORTHHEHM, JlaTeparypa: oc-
wosras (3] ¢.5-7, omerrw 2,3,4,10,11; gononsnrensaan [1] c.4-15 sagamms | awg {crod
BAPAAHT, 3A0aHKE 2 a, 6, b (ceofl BapuanT).

2. DEcnepuMenTanLHOS OOPCIENeHne FHTANBNNA XHMHUSCKHX [IPOLECCOR. TlaTeparypa oc-
HOoBHaR [3]c.13-18, onura 1-4, nonormmTensHas [1]. 2amamms 53,6 (cooll wapmant): sapa-
HHA & a, 0, T (cRol RapHaHT

3. Ompenenceme pH pactsopos, Muapomms codei, Jlureparypa: ocuosmas [3] ¢.31-34, onw-
T 1, 2, 3, 3, Ta; gononnurensnas [1] ¢.78-92, sananus 7 a, B, T, (cROM BAPHAHT): , 3A13HHA
4 a, 6, B (cBoil BapHaHT) .

4. OKHCIHTENLHO-ROCCTAHORWTENLERE CBONCTRS BOIIECTH. INEKTPOXHMAYCCERE TPOIECCH,
Juteparypa: ocrosaan [4] €.36-39, onsmrs 1.4,6,8,9; [4] 39-44, omari I, 3, 4, 578 no
nonETeteHAL [1] ¢.99-106,3a0an8me 9a (cBoit sapuant); [1] ¢.107-109, sanamne 10; ¢.110-
114, sananme 11; c.115-118, sanaume 12 (cpon BAPHAHTH);

3. Ompenenenwe xapSonatHo# mecTRocTH BomeL Jlreparypa: ocHoBHA [3] c.45-46

Memoduseckue pekoMeROaIyEN RO EMNOTHEN IO HI3.

Onemm B3 BHIOE CAMOCTORTENRHON PafoThl RBISETCA BEITOTHEHHE HHINBHIVATEHOMN 10-
maitero sananma (MI13) as kauecTrensoro ocaoenna paznenos # IEKTPOXHMHHUCCKHE IPOLECCED
i SN ITMEYECKHE CBOHCTEA KOHCTPYRIHONHEL METALIOR:.

W13 sumonnarea o1 pyin wan naGipacten na KOMIBIOTEDE H PACIICHMATHIEAETCA HA THCTAX
thopmata A4,

CHaYaNa THIICTCA TeReT BONpPOCa, 38TeM — oTaet. ManaraTs orserw HY#HO CBOHMH CIOBAMH.

I3 nonscb! Germs HATHCAHEL TPAMOTHO B PE3BOPUMBD, B3 CONPATICHNE CHOB, C TOIME
JEMEUAHRA npenogasaTens.

Orreersi 0o KRXAOMY SAIAHRE NOIGRHEL GITH KPATERMMN, TOUHEIMH I SCHEIMH, He JOIVCTHME
QAHOGNONHEIE OTBETEL TaM, re 370 HeoGX0IHMO, OTBET JONKEH NOITBEPEIATHCE YPABHERNANME pe-
AKIHI,

Bee janaum qomunl Gurs oBOPMICHEL B COOTRETCTERH ¢ TPeGOBAHMAMMN, H BLE CONHHLE [PH-
sozATcA B ciereme CH.

Bemoarennoe M3 caserca na nposepky. HerpamoTrsie 0 sepammxese paloTs BOIBPATTARIT-



CH CTYAeHTaM obpatHo Ges npoRepy.

CrynerTa, nomyunsume HII3 nocne Tposepis, J0MKHE! BHEMETEBHO 0IHAKOMATHCS C penes-
INCH H, ¢ YHETOM 3AMEUAHHH H PeKOMeHIAHT] NPENOJARATENN, 10paboTaTh OTIeTEHLIE BOMPOCEL

Heyacrnetnoprrenshas pabota rmomiseTcs NORTOPHO 00 BAPHANTY, YKAIAHHOMY NpeToJaBa-
TEleM, U CAAETCR HA NPOBEPKY BMECTE © HesawTenRol paoTol.

Padora, BEMONHEHHAT HE 10 CROSMY BAPHAHTY, HE 3ACUHTHBACTCA H BOIBpAMACTCA Des nposep-
KH.

Memoduneckue peromendanunu npu nodzomosse K IKIAMERY

YenemHos ocROCHHE Kypca IpH NOITOTORKE K JEIAMEHY MPSIMONArACT AKTHEHOS, TBOPYECKOS
YHACTHE CTYNCHTA Iy TeM MNaHOMepHOH, Nokcenentol paboT.

PaboTa ¢ kunroil u komcoexTom Jexmmii. Hzyaars kype pexoMentverca mo Teaas, opensa-
PHTENBHO OZHAKOMHBITHCE © CONCPAHHCM KaKI0H H3 HIX 10 nporpasnie. [Ips neproM arennn e
SAMEPEHRANTECE HE METEMATHHCCKHN REIBOMAY, COCTARTCHEH YPARHCHHH peakmii: cTapaiiTech momy-
YHThH 00MIeE NPCICTARTEHHE 06 HRNAraeMLD BOMPOCAX, & TAKKE OTMEIAHTE TPYAHLIC HIH HEACHHME
MecTa. [Ips MORTOPHOM H3IYYeHHE Temel yobolite moe TEOPETHYCCKHE [IOVIOMCHHA, MATCMATHYECKHE
JARHCHMOCTH H HX BRIBOJEL 4 TAKKE OPHAUMIL COCTARTCHHA YpasHeHHE peakuuil, Bimkadite 5 ovi-
HOCTE TOTO HITH WHOTO BONPOCA, & He NETAlTECh 3aNOMENTE OT0eTEHEE harTnl H annenns. Hyvenue
Mobo20 BORPOCA NA YDOBNE CIMNOCMUY, Q He Ha Vpoeue omdeNsnux Rerenutl crocobcmevem Gotee
ETYOIKOMY U RPOYHOMY YOBOEHLN0 MaMEpLaIa,

Urobm nyime anoMHRTE M YCBOHTE HIYHASMIIH MATEPHAT, HANO 00AIATENEHO HMETE pabo-
Yk TETPAdk W 3aHOCHTE B Hee (OPMY THPORKNR JAKOHOE W OCHOBHEIX MOHTHI XHMHH, HOBRIE He3HA-
KOMEIC TEPMHHE H HA3BAHHA, (POPMYILI H YpaBHCHEN PEAKITHH, MATCMETHYECKHC SABHCHMOCTH B HX
BLIBONK B T.0. Bo scex coyuaax, kozda Mamepuan noddaemcs CHCHEMATMUZAYUY, COCMAsIRime 2pa-
umu, cxess, dugzpavti, matua. OHK 0NEHE OOIEFIEIOT FAMOMHHAHAE M YMEHLIIAIOT 0OBEM
KOHCIEKTHPYEMOI) MaTEpHaA,

Hzyuas xype, ofipanaiitect # K IPeAMETHOMY YKA3ATEMO B KORME KHITH. Moka ToT Wm #HOH
PA3ALA HE YCROEH, TPEXOIHTE K HIYHCHHIO HOBAX DA3deioR He cnexyver. Kparknit koscnekr kypca
OYIeT N07e3eH NP NOBTOPEHNE MATCPHANA B MEPHOJ MOTOTORKH K YKIAMERY,

M2yqeane kypea nomeno ofasaTeibio CONPOBOAIATECA BRITIOTHEHAEN YIPakHEHHIT H peme-
HHEM 089 (CM. CHHCOR PEROMEHIOBAHHON THTEpaTyphl). Pelnenue 2anaq — ogue wa ITYUITHY METO-

AOE NPOMHOTO YCBOCHHA, NPOBCPKM M 3aKPEIEHHA TEOPETHYECKODD MATEPHATA NPH NOATOTORKS K
IETAMEHY,

Hpunomeerine Aol

banabuo-peiitunroran cucrema KOHTPOJH YCHeBAEMOCTH

Henomssyerea Gamibno-pefiTHironas cuetena YCHOEBIEMOCTH B COOTBETCTEHH ¢ TEXHOIOTHYE-
CrOft KapTol AncUHNEM
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Yisepaaenne paboveil nporpaMmel 63 HIMeHCHHI

PaGoaas nporpamma Gez uzmenenmii yreepwnena wa 2020/2021 yyebssii rom.

[potokea N J sacenanna kabeapsl ot «/4 »  Hdf 2028 1.

Japegyronmi katenpoi A Masnenxo B.H.
1
dupekrop nHCTHTYTA —— = Herpebunexnii P.H.

ez



Yreepwnenne paboqeil nporpaMmes Hes n3MeHenni

Pabo9ag nporpasya Ge3 uaMeHenni yreepaiesa ga 2021/2022 yyuoOHRE rom.

Hporokon Me 10 zacemanns kadenpe 0T« 45 A% 20 24

Jasemyiomei xadeupod Y Naznenxo B.H.

e |

' kuit P.H.




