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|. Heau n 321244 AUCHUIJIMHBI (MOYJIs1):

OcCHOBHOH HeJIBI0 U3y4YeHUS TUCHUIUTUHBI «Perenne nmpodeccnoHanbHbIX 3a1a4 (Mpak-
TUKYM)» SBJISIETCS] OBJIQJICHUE OCHOBHBIMHU TEOPETUUECKUMHU MOJOKEHUIMH XUMHUHU U UX MPUMeE-
HEHUEM IMPU PACCMOTPEHUU CTPYKTYphl U (PYHKIHMI HEOpPraHMYEeCKHX COCAMHEHUMN; W3ydYeHUE
CTPOCHHUSI U CBOMCTB XMMHYECKUX 3JIEMEHTOB U UX COCIMHEHUN B CBETE NEPUOIUUYECKOTO 3aKOHA
. . MenneneeBa Kak OCHOBBI KAU€CTBEHHOTO MPOPECCHOHATBHOTO 00pa30BaHUsl.

OcHOBHBIE 32/1a4¥ JUCIUTIIUHBI:

- TIOJIyYeHHE CTYJEHTaMH OCHOB TEOPETUYECKUX 3HAHUU 1O BCEM pasjiesaM AUCHMILTUHBI IS
OCYIIECTBJICHUS MEIarornuecKon JeITeIbHOCTH Ha OCHOBE CIIEIMAJIbHBIX HAYyYHBIX 3HAHUU 110
XUMUH;

— NMpUOOpPETEeHNE MPAKTUYCCKUX YMEHHU /I BBIOJHEHUS J1a00paTOPHBIX paboOT U MOCIEAYIO-
IIET0 UX UCIOIb30BaHUS B II€IarOrMUYeCKOM J1eITeIbHOCTH.

Il. MecTo qucuuniaunsl B crpykrype OIIOII:

2.1. YueOHnas nucumruiiHa (MOIyJb) OTHOCUTCS K 00513aT€IbHON YacTH MPOTPAMMBI.

2.2. 1ng vu3ydyeHusl TaHHOW yuyeOHOW AMCUMILIUHBI (MOZYJs) HEOOXOAUMBI 3HAHUS, YMEHHS U
HABBIKH, (OPMUPYEMBIC TTPEIIICCTBYIONTUMH TACITUTUTHHAMH :

COJICpKaHNE JTUCIUILIMHBI CTPOUTCS Ha 0a3e 3HAHMI MIKOJBHBIX KypCOB XMMHUH, (PU3HKH U Ma-
TEMaTHUKH.

2.3. IlepedeHb MOCIHEAYIOMNX YISOHBIX AMCUUIUINH, JJISI KOTOPBHIX HEOOXOIUMBI 3HAHUS, yMe-
HUS U HaBBIKU, (popMHpyeMbIe JAaHHOW Y4eOHOW MUCIUIUTMHON: €CTeCTBEHHOHAYYHAs KapTHUHA
MHUpa, COBPEMEHHbBIC HAIPABIICHUS Pa3BUTHs HAyKH, METOAMKA OOYUCHHS M BOCIHUTAHHS (XH-

MU ), OOIIIEHAYYHbIE METO/IbI TTO3HAHUS.

I11. TpeGoBaHus K pe3yJibTaTaM 0CBOCHUS JMCUHUILIMHBI (MOLYJI5):

[lepeueHp mIaHUPYEMBIX PE3yJIbTATOB 00YUEHHUS 110 TUCHUIUIMHE (MOJYJII0), COOTHECEH-
HBIX C UHAMKATOPaMH JOCTH)KEHUS! KOMITeTeHIIUH

Komnerenuus

NHaukaTopsl KOMIETEHUHH

PesyabTaThl 00yyeHHs

VK-1 Cnocoben ocywecmeansaimeo
NOUCK, KPUMUYEeCKULl AHATU3 U
cunmes ungopmayuu, npume-
HAMb CUCTNEMHBIN NOOX00 O0JIs
peutenust NOCMAaseHHbIX 3a0ay

WKyx1.1

Ocy1iecTBIsIET MOUCK, KPUTH-
YecKHUH aHaanu3 M CUHTE3 WH-
dhopmaruu, HeOOXOAUMOM TSt
pelIeHNs TOCTABJICHHBIX 3a-
maq

UKyxi .2

[Ipumensier cucTEMHBIN MOI-
XOJ T pELICHHS TOCTABJICH-
HBIX 33/1a4

3HAET: CIIOCOOBI IIOUCKA U
aHain3a MHGOpMaIu
YMEET: TOHOCUTh /10 00Y-
qaroumxcs 6a30Bble Ipe/-
METHBIE HayYHO-
TEOpEeTUYECKHE MPEe/CTaBIIe-
HUS

BJIaJI€eT: HaBBIKAMHU pelle-
HUs IpoecCUOHAIbHBIX 3a-
na4

OIIK-2 Cnocoben yuacmeo-
6amb 8 pazpabomke OCHOBHbIX
U OONONHUMENILHBIX 00PA308a-
MeNbHLIX NPOSPAMM, paspada-
Mbleamb 0OMOENbHbLE UX KOMNO-
HeHmbl (8 MOM YUce ¢ UCNOJIb-
306aHuemM UHGOPMayUoHHo-
KOMMYHUKAYUOHHBLX MEXHOJLO-
auii)

UK ok

y4acTBYET B pa3paboOTKe Oc-
HOBHBIX U JIOTIOJIHUTENBHBIX
oOpa3oBaTenbHbIe MPOrPAMMBI

NJK onk2.2
paspabarbiBaeT OTEIbHBIC

KOMITOHEHTHI OCHOBHBIX H JI0-
MOJTHUTEIBHBIX 00pa30Ba-
TEIBHBIX IPOTPaMM

3HAET: METOJIbI PabOTHI C
KOMITBFOTEPOM U OCHOBHOE
porpaMMHoe oOecreueHue,
TpeboBanus ["'ocynapcTBen-
HOTO CTaHJapTa K MpeIMeTy
YMEET: OCYIIECTBISTh MIOMCK
nH(OpMAIIUY B TEKCTOBBIX U
ANEKTPOHHBIX HCTOUHHUKAX
BIIQ/ICET: HABBIKAMH ITOUCKA
nHpopMmanuu 115 mpodec-
CUOHAJILHOU JIEATEIIbHOCTH:




NJK onk2 3
OCYILECTBIISICT BBIOOP WHCT-

pymeHTapusi ”HPOPMALHOH-
HO-KOMMYHUKAIITUOHHBIX TCX-
HOJIOTHI TIPH IIPOSKTHPOBA-
HHUU CTPYKTYPBL U COACPIKAHUSA
OCHOBHBIX U JIOTIOJTHUTEIIBHBIX
00pa3oBaTeNbHBIX IPOrPaMM

OIIK-8 Cnocoben ocywecms-
JISIMb NedazocudecKkyro 0esi-
MeNbHOCMb HA OCHOBEe Cheyu-
ANIbHBIX HAYYHBIX 3HAHULL

NJIK oriks 1

JleMOHCTpHpYET ClieluaibHbIE
Hay4yHbIC 3HAHUS B T. 4. B
MpeAMETHOM o0nacTu

WJIK orks.2

OCYULIECTBIISIECT Nearoruye-
CKYIO JA€SITEIbHOCTh HA OCHOBE
3HAHUM BO3pACTHOM aHATO-
MUH, (PU3NOIIOTHH U IIKOJIb-
HOM TUTUEHBI

UK onks 3
BJIaJIEET METOIAMH HAYIHO-

MeIarOrMYeCcKOro HCCIIe10Ba-
HUS B IPeIMETHON 00acTu

NJIK oriks 4

HCIIOJIb3YET METO/BI aHAJIN3A
MIE€JarOrN4eCKON CUTYallNH,
npogeccuoHanbHOI pedriek-
CHH Ha OCHOBE CIIEI[UAJIbHBIX
Hay4HbIX 3HaHUU

3HAET: OCHOBBI €CTECTBEH-
HOHAYYHBIX U MaTeMaTHue-
CKHX 3HAHHUU

YMEET: UCII0JIb30BaTh €CTe-
CTBEHHOHAy4YHbIE U MaTeMa-
TUYECKHE 3HAHUSA JIJISI OpH-
EHTHUPOBAHUS B COBPEMEH-
HOM MH(OPMAIMOHHOM IIpO-
CTpaHCTBE

BJIQ/IEET: IPUEMAMHU UCIIOJIb-
30BaHUs €CTECTBEHHOHAYY-
HBIX ¥ MAaTEeMaTHICCKUX
3HAHUU JJI1 OPUEHTHPOBA-
HUS B COBpeMEHHOM HH()OP-
MaIMOHHOM MPOCTPAHCTBE

IV. COAEP/)KAHHUE U CTPYKTYPA JUCHUIIJINHBI

4.1. O6beM TUCHUILTUHBI (MOYJIs1) M BUABI Y4eOHOii padoThl

Buj yuyeonoii pa6oTnl Bcero ua- CemecTpsl

coB / 3a-

YeTHBIX 1 5 3

eIuHUI /

OYH.

AyIuTOpHBIE 3aHATHS (BCEro) 158/4,39 30 80 48
B Tom umce:
Jlexruu (JIek) 7212 16 40 16
ITpakTrueckue 3anstus (Ip) - - - -
JlaGopaTtopHbie padoTs (J1ad) 86/2,39 14 40 32
Koncyabranun (Komnc) 4/0,11 1 2 1
CamocrositenbHasi padora (CP) 105/2,9 67 25 13




Bun npoMexyTo4HO# arTecTannu (3K3aMeH, 3a4eT, IK- 63

sante) - 27 36
Kontpois (KO) 30/0,83 10 10 10
KonrakTHas pa6ora, Bcero (Kont. pao) 192 41 92 59

OOGm1as TpyA0€MKOCTb: 3a4E€THBIE €IUHULIBI 10 3 4 3

4achl 360
108 144 108

4.2. Conep:kaHue y4e0HOr0 MaTepHaJIa TUCIHUILIHHBI

Paznen 1. OCHOBHBIE XUMHWYECKHUE 3AKOHBI 1 ITOHATHA
1.1. Beenenue
1.2. ATOMHO-MOJIEKYJIIPHOE YUEHUE

Pazzen 2. CTPOEHUE ATOMA U ITIEPUOJUYECKUI 3AKOH
2.1. Ctpoenue aroma
2.2. Ileppoanveckuii 3aK0H U eproIudecKas cucrema snemenToB J[.J1. Menneneesa.

Paznen 3. XUMUNYECKAJS CBA3b. MEXXMOJIEKYJISIPHBIE B3AHMOﬂEﬁCTBHH
3.1. XumMuueckas CBSI3b
3.2. ArperaTHO€ COCTOSIHHE BEIIECTBA

Paznen 4. KUHETUKA 1 OQHEPI'ETUKA XUMHNWYECKUX ITPOLIECCOB
4.1. CkopoCTh M MEXaHU3M XUMHUUYECKUX peakluil. XMMHUECKOEe paBHOBECUE
4.2. DHepreTrKa ¥ HaNPaBICHHOCTh XUMUYECKUX MTPOLIECCOB

Paznen 5. OKUCJIMTEJIbBHO-BOCCTAHOBUTEJIBHBIE ITPOLIECCHI B PACTBOPAX U
PACITITABAX

5.1. OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUU

5.2. Bona

5.3. PacTBOpSBI

Pazgen 6. DJIEKTPOJIMTUYECKASA JUCCOLUALINA ITPOCTBIX 1 KOMITJIEKCHBIX
COEJIMHEHUH

6.1. Teopust 21EKTPOIUTUYECKON JUCCOLIAIIII

6.2. KoMmiekcHBIE COeqUHEHUS

Pasznen 7. BOJIOPOJ] Y DJIEMEHTBI TJTABHOM IO PYIIIIBI CEJbMOI I'PYIIIIbI
7.1. Bonopon
7.2. 'anorensl

Pazzen 8. DJIEMEHTBI I'JTABHOM IO PYIIIIBI IIECTOM I'PYIIIIbI
8.1. Kucnopoa u ero coequHeHus
8.2. Cepa u ee coeTMHEHUS
8.3. CeneHn, Teulyp U UX COEIUHEHUS

Pazznen 9. DJIEMEHTBI TJIABHOU I[MOAT'PYIIIIbI [ISITOM T'PVYIIIIBI
9.1. A30T ¥ €ero coeIMHEHNUA
9.2. ®ocdop u ero coenuHEHUS




9.3. DyieMeHThI MOArPYIIIBI MBIIIbIKA

Pazzen 10. DJIEMEHTHI I'JTABHBIX ITOJIPYIIIT YETBEPTOM 1 BOCBMOM I'PVIIII
10.1. DyeMeHTHI TJIaBHOM MOATPYIIIBI YETBEPTOM IPYIIIIBI
10.2. DnemeHTHI TIIaBHOM MOATPYIIIBI BOCBMOW IPYIIIbI

Pasznen 11. OBIIME CBOMCTBA U CIIOCOEbI IIOJIYYEHM S METAJIJIOB. DJIEMEHTBI
[ JTABHOM IO PVIIIIbI IIEPBOM I'PVIIIIbI

11.1. O61as xapakTepuCTHKa METAJUIOB

11.2. llenoynbie METaIbI

Pasnen 12. DJIEMEHTHBI TJTABHOU I[TOAI'PYIIIIbI BTOPOU I'PYIIIIbI
12.1. bepwuuii, MarHui 1 UX COCAMHEHUS
12.2. lllenmoyHo3eMeNbHBIC METAJLIbI U UX COCIUHCHUS

Pazzen 13. DJIEMEHTBI TJTABHOM IO PYIIITbI TPETHEM I'PVIIIIbI
13.1. Bop u ero coenuHeHUs
13.2. AJTIOMUHHUI U €r0 COeQUHEHUS
13.3. DnemMeHTbl NOArpYNIIbl TAJUIHS

Paznen 14. OBILIASA XAPAKTEPUCTUKA D- 1 F-DJIEMEHTOB. DJIEMEHTHBI I[IOBOY-
HOM IO PYIIIIbI TPETHEN I'PYIIILL. DJIEMEHTBI F-CEMENCTBA

14.1. O6mas xapakrepuctuka d- u f-31eMmeHTOB

14.2. DneMeHTsl MOATPYNIIbI CKAaHAUS

14.3. JlaHTaHOUIBI M AKTHHOUIBI

Pazzen 15. DJIEMEHTHI IIOBOYHOM IO PYIIIILI YETBEPTOM I'PYIIIIBI
15.1. DnemeHTs! NOArpyNIbI TUTAHA
15.2. DnemMeHTsl NOArPYIIIbI BaHAAMS

Pasnen 16. DJIEMEHTBI TIOBOYHOU TTO/IT PYTITIBI ITECTOW W CEJLMOW TPYTII
16.1. DnemeHTsl NOArpyMIBI XpOMa
16.2. DnemMeHTHI OATPYIITBI MapraHiia

Paszen 17. DJIEMEHTBI TTOBOYHOU TTIOATPYIIIIBI ITEPBOM, BTOPO T'PYTIIT
17.1. DnemeHTsl NOArpYyNIIbI MENN
17.2. DnemeHTsI MOATPYIIBI IMHKA

Paznen 18. DJIEMEHTBI [IOBOYHOU [MOAI'PYIIIIBI BOCBHMOWM I'PYIIIIbI
18.1. DneMeHTHI ceMelicTBA Kee3a
18.2. DieMeHTBI cEMENCTBA TIATUHBI



4.3. Pa3ienbl M TeMbl AUCHUILIMH (MOYJIeil) M BUIbI 3aHATHIH

Ne | HaumenoBanue | Buabl yueOGHO# padoThl, BKJIIO- Ouenou- | ®opmupye- | Bce-
n/ | pasgena/TeMbl | Yasi CaMOCTOSITELHYIO padoTy HbIE MblIe KOMIIe- ro
I 00y4aIIHUXCSl, MPAKTUHYECKYI) | CPelCTBa TeHINH (B
NMOAroTOBKY (IPU HAJIMYMH) U (uHaUKATO- | Ya-
TPYA0E€MKOCTb (B 4acax) pbl) cax)
IIpaxr. | JIa0.
Jlek- P CP
3aHA- | 3aHSA-
HH * C
THSA THSA
1. | OcHoBHEBIE XU-
TectupoBa- | MK g
MHYECKHE 3aKO0- 2 6 6 HI/IIDC ARy 14
HBI ¥ IOHATHSA
2. | CtpoeHnue aroma tectupoBa- | MAKyki.1-2
H IIepuoauye- HHE, KOH-
N 4 4 6 ’ 14
CKUH 3aKOH TPOJIbHBIE
3aaHus
3. | Xumunueckas tectupoBa- | UAKyki.1-2
CBSI3b. MeXMO- HHUE, KOH-
4 4 6 i 14
TIEKyIIpHBIC TPOJIbHBIE
B3aNMOJCHCTBHUSI 3aJlaHus
4. | Kuneruka u UK .
JHEpreTuKa Xu KOHTPOJIb- e
P 4 4 7 HbIE 3a]a- 15
MHYECKHX IPO-
HHUS
IIECCOB
5. | OxucnurensHo- NAKyx1.1-2
BOCCTAaHOBH- KOHTPOJIb-
TEJbHBIE TPO- 10 6 7 HEBIE 3a/a- 23
1IECCHI B pacTBO- HUSA
pax U pacrniaBax
6. | DnexTpoIuTH- HUAKyk1.1-2
yeckas JIMCCo- TeCTIDO
LHALNS TPOCTHIX 6 6 7 P 19
BaHHE
A KOMILIEKCHBIX
COCIMHEHU N
7. | Bomopon u ane- NAKyk1.1-2
MEHTBHI TJIaBHOM TecTHpO
IMOATPYIIIIBL 4 6 3 13
A pyrvl BaHHE
ceabMOi rpym-
IIBI
8. | DmeMeHTHI NAKyk1.1-2
TJIAaBHOM TIO/- TECTUPO-
o 5 6 8 p 19
TPYIIIIbI HIECTON BaHHE
TPYIIIIBI
9. | DaeMeHTHI NAKyk1.1-2
TJIaBHOM TI0/- TECTUPO-
o 5 6 6 p 17
TpYNIbBI TSTOU BaHME
TPYIIIIBI
10 | DnemeHTHI NAKyk1.1-2
IJIaBHBIX TOJI- TeCTIDO
TpYIII YeTBEp- 8 4 6 P 18
BaHME

TOU U BOCEMOIT
rpymnn




11

OO01me CBOMCT-
Ba U CIIOCOOBI
MOJTyYEHUS Me-
TaJIOB. DJIe-
MEHTHI TJIaBHOM
MOATPYTIIIBI
MEPBOM IPyMIIbI

TECTUPO-
BaHUE

I/II[KYKI.I—Z

11

12

OneMEHTBI
[JIaBHOM IIOJ-
IPYIIIBI BTOPOH

TpyHIbI

TECTUPO-
BaHUE

NKyk1.1-2

11

13

OneMEHTBI
[JIaBHOM IOJ-
IPYIIIBI TPEThEU

IpYIIIBI

TECTUPO-
BaHUE

NKyk1.1-2

11

14

OO6mas xapak-
TepucTHKa d- 1
f-aemeHTOB.
DJIEeMEHTHI MO-
OOYHOM TTOJI-
IPYIIIBI TPETHEN
rpynmnsl. Jie-
MeHTHI f-
CEMEICTBA

TECTUPO-
BaHUE

NAKyk1.1-2

11

15

OneMeHTHI T10-
0oYHOI moJI-
TpYMIBI 4eTBEP-
TOM TPyIIBI

TECTUPO-
BaHHe

M Kyk1.1-2

14

16

OJEMEHTHI T0-
0O0YHOI IMOoJI-
TPYIIIBI IIECTON
H CEIbMOM

rpymni

TECTUPO-
BaHHe

M Kyk1.1-2

16

17

DnemMeHTHl 1o-
604HOI Mo
IPYIIIBI IEPBOH,
BTOPOM I'pyII

TECTHPO-
BaHHE

NKyk1.1-2

14

18

OJIeMEHTHI T10-
OOYHOM IMOJI-
TPYIIIBI BOCh-
MOH I'pYyIIIBI

TECTHPO-
BaHME

NKyk1.1-2

Hroro

72

86

105

263

*[lepeyeHb TeM J1a0OPATOPHBIX PadoT

Ornpezenenre SKBUBAIEGHTHOM MacChl MarHusi METOJIOM BBITECHEHUS
Ornpenenenne SKBUBaJIEHTa KapOOHATa KaIbITUs
OrnpezeneHne KaueCTBEHHOTO0 COCTaBa MajlaxUTa M MPOLEHTHOTO COAEPKaHUS B HEM OK-

1.

wn

N OA

cuna meau (II)

Omnpenenenne aTOMHOIO Beca METAJUIA 10 €r0 YAEJIbHOM TEMI0EMKOCTH
OrnpenenieHre OTHOCUTEIBHONW MOJICKYJIIPHOM Macchl okcuaa yrieposa (IV)
OnpeneneHne KpUCTaIIIM3allMOHHON BOIbI

CKOpOCTh XMMHUUYECKUX peakinii. XuMuieckoe paBHoBecue. Katanus
PactBopsl. CBoiicTBa pacTBOpoB. PacTBOpUMOCTH BEIIECTB




9. DnekTponuTHYEecKas TUCCOIHALIHS

10. Monnoe npousBeneHre Bobl. BogopoaHslii mokazaTtenb. [ uapoaus coei
11. Peakiinu OKUCIIEHUSI-BOCCTAHOBICHUS

12. KoMIuieKCHBIE COEqUHEHNS

13. Bonopon

14. Xi10p 1 XJI0pOBOAOPOT

15. KucnopoaHble coeiMHEHUs XJI0pa

16. bpom, noa u UX COCTMHCHUS

17. Kucnopoa. Oxcupsl. [lepokcust

18. Cepa. CepoBomopoa. Cynbduas

19. KucnopoaHbIe COSTMHEHUS CEPhI

20. A30T 1 €ro BOJOpPOHBIC COCTUHECHUS

21. KucnopoaHbie COeTUHEHHS a30Ta

22. ®ocdop u ero coeTMHCHUS

23. MBIIbsIK, CypbMa, BUCMYT M UX COCTUMHEHHS
24. Yriepon v ero CoeAMHEHUs

25. KpeMHHUli ¥ €10 COSTMHCHUS

26. IllenouHble METAIIBI U UX COCAUHCHHS

27. bepuiunii, MarHui, MEI0YHO3EMEIIbHBIC METAJUTBI M UX COCAMHCHUS
28. YKecTKOCTb BOJIBI U €€ YCTpPaHEHUE

29. Bop, amOMUHUN ¥ UX COCTUHEHUS

30. O10BO, CBUHEIl K MX COEAUHEHUS

31. Xpom u ero coenMuHEHUs

32. Maprasel 1 ero CoeJIMHEHUS

33. XKeines3o, k00aILT, HUKEND U UX COEIUHEHUS
34. Menp, cepedpo 1 UX COSTUHEHHS

35. luHk, KaAMUH, PTYTh B UX COCTUHECHUS

4.4. MeroanyeckHe yKa3aHHMs 110 OPraHU3alUH CAMOCTOSAITEJIbHOI padoThI CTY/1eHTOB
CamocrosrenbHas paboTa 3aKJII04aeTCsl B TOM, YTO B XOJI€ TAKOTO OOY4YEHHUs CTYAEHTHI IPex-
JIe BCETO y4darcsi MIpHUoOpeTaTh U MPUMEHTh 3HAHUS, UCKaTh U HAXOJUTh HYXKHbIE JUIsI HUX Cpel-
cTBa 00y4eHHUs1 ¥ MICTOYHUKH UHPOPMAIH, yMETh paboTaTh ¢ 3TOi HH(popManuei.
CamocrosiTenbHasi paboTa CTyJeHTa HalpaBieHa Ha yIIyOJleHHE 3HaHWU MO0 H3y4aeMoMY
IpeaMeTy, a Takxke Ha (popMUpOBaHHE YMEHUN CaMOCTOATENbHO MPOBOANUTh aHAJIU3 U CUHTE3 Ha
OCHOBaHUHU UMEIOLIETOCs MaTepuasa.
Jls ycnenHoro BeIMOMTHEHHS CaMOCTOATEIbHOM paboThl HEOOX0IUMO:
BaymunBo mpouuTars 3a7jaHie UM BOIIPOC/3aaHHUE.
Ecnu 4T0-1160 HENMOHSTHO, 33/1aTh BOIIPOC MPENoaBaTeio.
(O3HaKOMHUTHCSI C OCHOBHOW M JIONTOJTHUTEIILHOM JTUTEPATYPOH K KypCYy.
3anuchIBaTh TE3UCHI U3 HCIIOIb3yeMON JIUTEPATyphbl U CBOU MBICIIM Ha Oymare.
e [lpoBecTu aHaIM3 U COCTaBUTH OTBET WJIM MOATOTOBUTH 33JIaHUE K ClIaue.
B pamkax u3yyaeMoil JUCHUIUIUHBI IMpeiaralorcs cienyromue (GopMbl caMOCTOSTEIbHOM
paboTHI:

B pamxax uzyuaemoini oucyuniunsl npeonazaromcsa ciaeoyrouiue opmel camocmoamens-

Holl padomol:

e Y4eOHOe 3aJaHue - BH] TIOPYYCHUS MPETIOAABATENsl CTYICHTY, B KOTOPOM COAEPIKHUTCS Tpe-
OOBaHHWE BBIMOJIHUTH KaKHe-THOO ydeOHbIE (TEOPETHYECKHE W TPAKTHYECKHE) ICUCTBUSI.
Kputepun omeHKH 10 KaXXIOMY 3aJaHHIO TPENoaBareib BBICTABISET TOTIOTHUTEIBHO.

e Pedepar/nokiian/KoHCHEKT - KPaTKOE M3JI0KEHNE B MMCHbMEHHOM/YCTHOM BUJIE (68 00beme 00
15 cmpanuy A4 wpugpm TimeNewRoman 12 keenv uepes 1 unmepean/ 1 cmpanuya A4 ons
00K1a0a) COoAep KaHUs MPOYUTAHHON KHHUTH, HaydHOU paboThbl, cooOmeHne 006 UuTorax m3y-



YeHHsI HaydHOU TpoOiemMbl. Kak mpaBuiio mMeeT HayqHO-UH(OPMAITMOHHOE 3HAUCHUE.
Pedepar npencrasisercs Ha 37EKTPOHHOM HOCHUTENE U JOJDKEH COAEPIKATh CIEAYIOLIUE pas-
JIebl: TUTYJIBHBIN JIUCT, COICp)KAaHUE, BBEJACHUE, OCHOBHAS YaCThb, 3aKJIIOUEHUE, CIIUCOK HC-
MOJIb30BaHHOW suTeparypsl. [lpu moaroroBke pedepara CTyaeHTHI UCHOIb3YIOT YYEOHYIO U
CIEIUABHYIO TUTEPATYpy, )KYPHAIBHBIC CTaThH, CIpaBOYHUKH. [Ipu 3ammre pedepara HeoO-
XOIMMO TOKa3aTh 3HAHWE JIMTEPATyphl 10 U3ydaeMol MpoldiieMe, akTyalbHOCTh, YKa3aTh OC-
HOBHBIC pa3JeNibl HAydYHOTO pedepara U CyIHOCTh M3JIaraeMbIX MOJIOKEHHH, CAENaTh BBIBOJ,
¢ 0003HaUeHHEM MPAKTHUUECKON M Hay4yHOW 3HAUMMOCTH TEeMbI ucciiefjoBaHusa. CBOEBpEMEH-
HOC M KaYeCTBEHHOE BBHITIONHEHHE pedepara BOZMOXKHO JIUIIL TIPU IJIAHOMEPHON CaMOCTOsI-
TeIbHOW paboTe W MOCEUICHHHM KOHCYNIbTAIlui, paclucaHue KOTOPBIX COIIACOBBIBAETCS CO
CTY/IEHTaMH.

[TaTubanabpHas olleHKa 3a pedepar CKIaabIBaeTCs COIIaCHO KPUTEPUSIM: aKTyalbHOCTD, JaKO-
HUYHOCTbH U3JIOKEHUS, CTUJIMCTHUYECKAsi U peueBas rpaMOTHOCTb B TEKCTE, CaMOCTOSITENb-
HOCTb MBIIUICHUS C SJIEMEHTAMHU TBOPUYECKOTO BOOOPaKEHHS, PACKPHITHE TEMBI, UCIIOJIb30Ba-
HUE TICPBOMCTOYHUKOB, BEIBOJIBI.

e [1occapmii — CIUCOK TEPMUHOB, IOHATUMN, TEOPUI B paMKax MPEeIMETHONH 00JIaCTH C UX 00b-
SICHCHUEM (pazmep u (popma mesaypyca 0206apusaromcs UHOUBUOYAIbHO CO CHYOEHMOM).

e [louck marepuanoB B cetu UntepHer — no npeayaraemoit 1uyist CPC teme CTyneHT ocyle-
CTBJISIET MIOMCK COBPEMEHHBIX BO33PEHHUH, ONMCAHUN TOYEK 3PEHUI pa3NuYHbIX aBTOpOB. MTo-
roMm pabotsl siBisercs ¢aitn MS Word ¢ u3nokeHreM yKa3aHHOTO BOIPOCA M CChUTKAaMHU Ha
HUCTOYHUKH (0Ovem He meHee 2-x neuamuvix cmpanuyvl A4 wpugm TimeNewRoman 12 keanw
yepes 1 unmepsan u He MeHee 5-mu UCMOYHUKOS OJisi OOHOU MEMbl).

e Paszpaborka npoexToB B MUHH-TPynnax (y4eOHO-HCCIe10BaTeJIbCKUX PadoT)

e CocraBiieHHe TeCTOB, NMpe3eHTAUMH — MOAroTOoBKa He MeHee 10-TH TeCTOBBIX 3aJaHUM IO
OTJENBbHON TeMe B TPEX OCHOBHBIX (hopMax (CBOOOMHBIN BBOJ, BHIOOP BapuaHTa, COOTBETCT-
Bre) win (¢aina npeseHrauuu He MeHee 10 ciailioB ¢ WIITIOCTpAlUSIMM, CChUIKAMHU Ha HC-
MOJIb3yeMbI€ HCTOUHUKH (HE MEeHee 3-X).

e 3anosiHeHHe CBOIHBIX TAa0JHMIl — HA OCHOBAHMH aHAJIN3a TEOPETUYECKOTO JIEKIIMOHHOTO Ma-
Tepuasa Wid MaTeprayia yaeOHUKa CO3/IaHie CBOAHOM 00001aromel JaHHY0 TeMY TaOIHIIbI.

e Ortuer no JadopaTropHoii pa6oTe — Ha OCHOBaHUH MPOBEJICHHOTO SKCIIEPHUMEHTA M aHAIH3a
TEOPETUYECKOTO JIEKIIMOHHOTO MarepHalia WIM Marephalia yuyeOHHKa COCTAaBISIETCS OTYET,
BKJTFOUAIOIINI Ha3BaHME, HAOIIONCHMS, YPAaBHEHUSI PEAKIIUid U OOBsICHEHHE HAOIOIaeMBbIX SIB-
JICHUI.

[Ipu BeImonHeHuu 3a1anuid no CP MOXHO BOCIIONIB30BaThCS CIEAYIOLIEH JTUTEPATyPOH:
1. Hemeramnel u ux coeawHeHus: ydeOHO-MeTonuueckoe mocodue / Coct. U.B. lllkypuenko,

N.T. Escradwena. — Upkytck: U3a-Bo «Actpunt», 2019. — 87 c. ISBN 978-5-4340-0343-8

2. Mertamisl 1 MX COeUHEHUs: yueOHo-MeTonuueckoe nocodue / Coct. U.B. llkypuenko, N.T.
EBcradnena. — Upkyrck: M3a-Bo «Actpuat», 2019. — 70 c. ISBN 978-5-4340-0342-1

3. OcHoBbI 00mIel xumuu: ydeOHO-MeToanueckoe nocodue / Coct. W.B. Hlkypuenko. — Up-
KyTck: M3n-Bo «Actipunty, 2020. — 95 c. ISBN 978-5-604536-9-2

4.5. IlpumepHasi TeMAaTHKAa KYPCOBBIX padoT (MP0eKTOB) (MPU HAJUYUM) YUeOHBIM IITAHOM
HE TIPETYCMOTPEHO HAMMCAHUE KYPCOBBIX pa0bOT (ITPOEKTOR).



V. YueOHo-MeTOAMYECKOE 1 HH(POPMALIMOHHOE O00ecredeHne TUCIUIIIHHBI (MOYJIs1):

a) OCHOBHAS JIUTEepaTypa

1. BonkoB H.W. Xumus: yue6. [Tocobue / H.U. Bonko, M.A. MenuxoBa. — M.: Akanemus,
2008. — 336 c. - ISBN 978-5-7695-5605-0 (30 3x3.)

2. 3aitnes O.C. Xumus: yueonuk / O.C. 3aiiues. — M.: Akagemus, 2008. — 544 c. - ISBN 978-5-
7695-4270-1 (10 3k3.)

3. Huxomnbckuii, Anexceit bopucoBud. Xumus [ IneKTpoHHBIN pecypc] : YUeOHUK U MPAKTUKYM
/ A. b. HUKONbCKHMA. - 2-€ U371, TIep. U JOIIL. - DIEKTPOH. TEKCTOBbIC JaH. - M. : 3parenbcTBo
KOpaiir, 2016. - 507 c. - (bakanmaBp. Akagemuueckuit kypc). - Pexum pocryna:
http://www.biblio-online.ru/book/BA6C6F00-39AC-4AEB-A859-AF5CDE4EEB91. - DBC
"KOpaiit". - Heorpanuu. goctym. - ISBN 978-5-9916-5404-3

4, CruupiH B. U. Heopranwyeckas xumus [DIeKTpOHHBIA pecypc]: ydeO. mis CTyI. BY3O0B,
00y4. mo Hamp. u cnerl. "Xumus" / B. . Couuprn, JI. 1. Mapteinenko. - 9BK. - M.: 13a-Bo
MI'Y, 1991 - Pexxum noctyna: DNeKTpOHHBIN YuTanbHbIN 3a1 "bubnuotex". - ISBN 5-211-
02759-0.

0) AOMOJIHUTEIBLHASA JIUTEPaTypa

1. AxmeroB, Hamne CubratoBmu. OOmiass u Heopranmdeckas xumus [Tekcr] : ydeOHUK /
H. C. Axmeros. - U3a. 7-e, ctep. - M. : Beicm. mik., 2009. - 743 c. - ISBN 978-5-06-003363-2
: (5 9K3.)

2. 3aiineB O.C. Xumus. CoBpeMeHHBbIN KpaTkuil kKype: yueOnuk ams By30B / O.C. 3aiines. — M.:
HIT DHAC, 2001. — 408 c. - ISBN 5-93196-106-2 (31 3k3.)

3. VYraii SI.A. O6mas u HeopraHuyeckas XuMusi: yaeOHuK a7 By30B / SI.A. Yrail. — M.: Beicur.
K., 2007. — 527 ¢. - ISBN 978-5-06-003751-7 (30 3k3.)

B) AaBTOPCKHE MeTOANYecKNe pa3padoTKu

1. Hemeramibl U ux coemuHeHus: yuyeOHo-Meromudeckoe nmocodbue / Coct. M.B. llkypuenko,
N.T. EcradneBa. — Upkyrck: U3a-Bo «Acnpunt», 2019. — 87 c. ISBN 978-5-4340-0343-8

2. Meraisl M UX coeluHEeHMs: yueOHo-meToauueckoe nocooue / Cocrt. M.B. IlkypueHko,
N.T. Escradnesa. — Upkyrck: U3a-Bo «Actpuaty, 2019. — 70 c. ISBN 978-5-4340-0342-1

3. OcHoBBI o0miel xumun: yuebHo-meronunueckoe nocobue / Coct. U.B. Illkypuenko. — Up-
KyTck: M3n-Bo «Actipunty, 2020. — 95 c. ISBN 978-5-604536-9-2

r) 6a3bl JaHHBIX, HHPOPMAIMOHHO-CIIPABOYHbIE M MOMCKOBbIE CHCTEMBI:

catalog.iot.ru — katamor oOpa3oBaTeNbHBIX pecypcoB ceTi VHTepHET

www.ed.gov.ru — caiit deaepanbHOro areHTCTBa 1Mo 00pa3o0BaHni0 MHUHUCTEPCTBA 00pa30BaHUs

u Hayku PO

http://window.edu.ru/window/library

http://nature.web.ru/

http://www.rusplant.ru/

WwWw.bi0.pu.ru — caiit Cankr-IlerepOyprckoro rocy1apcTBEHHOTO YHUBEPCUTETA

www.chem.msu.su/rus — caiit xumudeckoro ¢gakyasrera MI'Y

WWWw.chemport.ru — XuMHYECKHit callT

WWW.iSSep.rssi.ru — caiir CopocoBCKOT0o 00pa3oBaTeIbHOTO KypHaa

www.students.chemport.ru — caiit cTyIeHTOB-XUMHKOB

DIIeKTpOHHBIE ajipeca OMOINOTEK.

http://library.isu.ru/ - Hayunas 6ubnunorexa UT'Y.

Cepsep BUHUTU, Mockga http://www.viniti.msk.su/

Cepsep PUHKIID, Mocksa http://www.extech.msk.su/gnc/vxod.htm

Cepep MexayHapogHoro HayaHoro (onma, Mocksa http://wwwe.isf.ru/

Cepsep HayuHol Oubmrorekun MI'Y, Mocksa http://www.lib.msu.su/

Cepsep "Axanemropoaok", HoBocubupck http://www.nsc.ru/

Cepsepst PAH, Mocksa http://www.ras.ru/ , ftp://ftp.ras.ru/, gopher://gopher.ras.ru/


http://library.vsgao.com/search?author_id=17865
http://library.vsgao.com/search?author_id=17865
http://library.vsgao.com/search?author_id=71644
http://library.vsgao.com/search?author_id=22893
http://library.vsgao.com/search?author_id=22893
http://library.vsgao.com/search?author_id=8498
http://window.edu.ru/window/library
http://nature.web.ru/
http://www.rusplant.ru/
http://www.bio.pu.ru/
http://www.chem.msu.su/rus
http://www.chemport.ru/books/index.php?id=16
http://www.issep.rssi.ru/
http://www.students.chemport.ru/
http://library.isu.ru/
http://www.viniti.msk.su/
http://www.extech.msk.su/gnc/vxod.htm
http://www.isf.ru/
http://www.lib.msu.su/
http://www.nsc.ru/
http://www.ras.ru/
ftp://ftp.ras.ru/
gopher://gopher.ras.ru/

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCIUITIMHbBI
6.1. ITomemenust u 000py10BaHue

[Tomemmienuss — ydeOHbIE ayTUTOPUU Ul NIPOBEACHUS Y4EOHBIX 3aHATHUH, NMPEe1yCMOTPEH-
HbIX yueOHbIM mranoM OITOIT BO 6akanaBpuaTa, ocHameHbl 000pyI0BaHUEM U TEXHUYECKUMHU
CpeAcTBaMu O0y4YEeHHUS.

[ToMemienust A CaMOCTOSITENBHON PabOThI O0YYArOIIMXCS OCHALICHBI KOMITBIOTEPHON
TEXHUKOM C BO3MOXKHOCTbIO HOJKIIOUeHHs K ceTn «lHTepHeT» M obecrneyeHueM JocCTyna B
AIIEKTPOHHYIO WH(OpMALIMOHHO-00pa3oBaTenbHyo cpeay @T'BOY BO «UT'Y».

OobopynoBanue

Xumuueckas 1adoparopus Ha 15 MecT, yKOMITJIEKTOBaHHAs! CIICIUATM3NPOBAHHON MeOeNbIo U
71a00paTOPHBIM 000PYIOBAaHUEM: BBITSKHBIC IIKA(BI, TPUOOP IS SJIEKTPOINU3a CONEH, TUIUTKH
nabopaTopHsble (4 1mT.), BOAsSHbIC 0aHu, IeHTpU(yTa, BRIIpAMUTEIL B-24, mikad cymuabHbII
IIIC-80-0, BakyymHubIii Hacoc HBP-1., repmMomeTp 31eKTpoHHBIN, OaHs KOMOMHUpPOBaHHAS J1a00-
paropnas BKJI , Becwl yueOHbIe 1abopaTopHbIe 351ekTpoHHBIe BYJI-50 D, mocka a1 CyIKu XuMm.
MOCY/Ibl, BEChl TEXHUYECKHUE, ITUTKHU JTa0opaTOpHbIe, BoAsHbIe O0aHu, MmydenbHas neus CHOJI,
pedpakxromerp, Bogonarpesareiab, OHAUS SC-6010, Becol «Acculad VIC-300d3», nHabop amu-
HOKHCIIOT, KoMbioTepsl Celeron, konuposanbsHbIi anmapat Canon 6317, BRITSOKHBIE TIKAQBHI.

TexHHUYeCKHE CPeACTBA 00YUeHHU

KomneroTepHast TexHUKa, MOAKIIOYeHHas K ceTu «HTepHeT» ¢ 00umm noctynom B D11OC
ury

JleMmoHCcTpalmoHHOE 000pyAOBaHKE, YI4eOHO-HATTISAHbIE TOCOOUS, XMMHUYECKask TOCYAa, XUMHU-
YECKHUE PEAKTHUBBI.

6.2. JInueH3HOHHOE U MPOrPaMMHOe o0ecTiedYeHue
Windows 10 pro; Adobe acrobat reader DC; Audacity; Far; Firefox; Google Chrome;;

Kaspersky AV; MS Office 2007; Peazip

VIil. OBPA3OBATEJ/IBHBIE TEXHOJIOT U
B o0pa3zoBaTenbHOM mpoliecce HCHOIb3YIOTCS AaKTHBHBIE W HMHTEPAKTHUBHBIE (HOPMBI
(KOMIIbIOTEpHBbIE CUMYJISILIUM, JI€JIOBbIE W POJIEBbIE WIPBI, pPa300p KOHKPETHBIX CHUTYalui,
TPEHUHTH, TPYNNOBbIE AMCKYCCHM), B TOM 4MCJI€ JUCTAHIMOHHbIE 0Opa3oBaTelbHbIE
TEXHOJIOTMHM, HCIOJIb3yeMble MIpU pealn3allud pa3jMuHbIX BUJOB Yy4eOHOW paboThl,
pa3BUBalOIIKE y 00y4YarONIMXCsl HABBIKOB KOMAH/IHOM paboThl, MEXIIMYHOCTHON KOMMYHUKAIUH,
MPUHSTHS PEIICHUH, INAEPCKUX KauecTB U (POPMHUPYIOIINE KOMIIETEHIINH.

VIIl. ONEHOYHBIE MATEPHUAJIBI U1 TEKYIHEI'O KOHTPOJIS YCIIEBAE-
MOCTHU U TPOMEKXYTOYHOM ATTECTALIUA

8.1. OueHouHbIe CPeACTBA AJs1 MPOBEAEHNUS TEKYIIEro KOHTPOJISA YCIeBaeMOCTH

8.1.1. OneHoYHbIe CpeaCTBa /Jisi MPOBEAEHHsI TEKYIIEero KOHTPOJIA (TeCThl, KOHTPOJIbHBIC
paboThI)

8.1.1. O0pa3en TeCTOBBIX 3aJaHUIi
1. OCHOBOITOJOKHUK AaTOMHO-MOJIEKYJISIPHOTO YYEHUS
a) M.B. JlomonocoB 6) A.JIL. JlaByasbe B) 1. lansToH r) C. Kannuiiapo
2. YCcTaHOBMII 3aKOH 3KBUBAJIECHTHOCTH MAacChl U SHEPTUU
a) A. DiHIITEHH 6) I1.{romonr B) A. ABorajipo r) M.B. JlomoHocoB



3. M30TONamMu 1o OTHOIICHHIO JIPYT K IPYTY SBIISIOTCS

2) BC 1 YN 6) 21 en 121 B BCn

4. Ykaxure Maccy win o0bseM (H.y.), cofepxaiiue | Moyb BemecTBa

a) 11,2 n Bomopoa

0) 45 r xyI0pUaa HATPUs

B) 32 r KucIopoaa

r) 22,4 11 BOJIBI

5. Xumuueckuid 3Hak O MTOKa3bIBAET:

a) OTHOCUTENIBHYIO MOJISKYJISIPHYIO Maccy KHUCIOpO/ia

0) OZIMH aTOM KHCJI0pOaa

B) OJIHY MOJIEKYJy KUCIOpOaa

') MOJIAPHYIO MacCy aTOMapHOIo KUCIOpoa

6. Bo BpeMst MpoTeKaHHsI XUMHUYECKON PEaKIIMK 3TO OCTACTCS HEU3MEHHBIM
a) YUCJIO MOJIEKYJI 0) o01mMit 00BEM BEIIECTB B) Macca BeIECTB
7. AnnoTpornHble MOITU(BUKAIINH JIEMEHTA:

a) 001aJa0T OAMHAKOBBIMU (PM3MUECKUMHU CBOMCTBAMHU

0) UMEIOT pa3HbIil KAYECTBEHHBIN, HO OJMHAKOBBIN KOJIMYECTBEHHBIN COCTaB
B) MOT'YT OTJIMYAThCS YUCIIOM aTOMOB B MOJIEKYJIE

8. B 2 MoJIX KHCIIOPOa COEPKUTCS MOJICKYJI:

a)2-10% 6)3-10% B) 6 - 107 r) 12 - 10%
9. OTHOCHUTENBHAS TUIOTHOCTH a30Ta MO BOJIOPOJY pPaBHA:

a)?2 0) 7 B) 14 r) 28

10. ITpu o6pazoBanuu mosiekyasl HCI nepexpeiBatotcest opourain

a)Sus o)sup B)pup r)ydud

11. Tlpu oOpa3oBanuu Mosekyssl Bry mpoucxoaut nepekpbiBaHuEe opOUTanei
a)Sus o)sup B)pup r)dud

Kputepun nepeBojia TeCTOBOro 0ajia B KAYECTBEHHYIO OIIEHKY MOCJe anpoOaiuy U KBaTuMETPH-
YecKoM 00pabOTKU Pe3yibTaTOB TECTHUPOBAHMS COCTABIICHBI B COOTBETCTBUU C TPEOOBAHUSIMU K
HOPMAaTHBHO-OPUEHTUPOBAHHBIM TECTaM CPEIHEH TPYAHOCTHU:

OIlCHKa 2 3 4 5
JINAIIa30H TECT.

6amoB (% ot 1o 50 51-70 71-85 85-100
MakKc.)

8.1.2. JleMOHCTPAIIMOHHBII BADHAHT KOHTPOJIbHOI padoTnl Ne 1

1. 15 r conu pactBopmiu B 235 1 Bozbl. KakoBa MaccoBast 7107151 paCTBOPEHHOT'O BEIIECTBA B
pactBope?

2. CkombKo M1 85.74%-Hoit cepHOit KUcIoThI (p = 1.835 r/cM®) HYXKHO JUTS IPUTOTOBTICHHS 2T
4n. pactBopa?

3. Ckombko 1 25%-noit HCI motpebyercst mis neitrpanusaiuu 80 T 15%-1oro pactBopa KOH?

4. Ckonbko M 22%-noro pactBopa NaOH (p = 1.241 r/em’) HY)KHO JUIsl IPUTOTOBIIEHUS 2 I
0.05H. pacTBOpa?

8.1.3. JleMOHCTPAaNIMOHHBII BAPUAHT KOHTPOJIbHOI padoThl Ne 2
1. CdopmynupyiiTe 3aKOH OEHCTBUS MacC U PAaCCMOTPHUTE €ro MPUMEHEHUE Ha KaKOM-JIHOO
KOHKPETHOM IIpHMepe.
2. B cucreme CO + Cl, — COCI; xonuentpamuo CO ysenuumiu ¢ 0.03 g0 0.12 momw/m, a
koHientpaiuio Cly — ¢ 0.02 1o 0.06 MoJib /1. 0 CKOJIBKO pa3 BO3pocia CKOPOCTh MPSIMOM pe-
aKImu?



Kak moBnusieT Ha paBHOBECHE CICIYIOIICH PeaKIuu:
2H,(r) + O2 (1) S 2H20 (1) + 483.6 /X,

a) MOBBINICHUE TABIICHUS;

0) MOBBIIIICHUE TEMIIEPATYPHI?

8.1.4. leMOHCTPAIHOHHBI BAPHMAHT KOHTPOJbHOMH padoThl Ne 3
Kakoii 00beM 2 H. pactBopa NaOH tpebyercs npubasuth k 300 1 5%-noro pactBopa SnCl,,
YTOOBI MIEPEBECTU €0 MOJHOCTHIO B TETPAruIpOKCOKOMILIEKC?
CkoybKO KI' cofpl moTpedyercs aisi ycrpaHeHus: skectkoctd 1000 y1 BOJbI, HACHIILIEHHON
cynbdaTtom kanbius pu 20 °C, eciii pacCTBOPUMOCTD MOCJISIHET0 paBHa 2 1/71?
[Tono6pats K03 (HUITMEHTHI IBYMSI METOAaMHU B YPAaBHEHUH PEAKIHH:
K>Cr,07 + H,SO4 + NaNO, — K»SO4 + NaNOs + Crz(SO4)3 + H,0

8.1.5. JleMOHCTPAalIMOHHBII BAPUAHT KOHTPOJIbHOI padoThl Ne 4
Ckoubko 11 26%-noro pactBopa H,SO4 (p = 1,19 1/Mi1) MOKHO mosTy4uTh U3 1 KT IEpocep-
HOM kucinotel HyS,07?
Kakoii 00bem kucnopoza (H.y.) BeLaenuTcs npu pasnoxkenuu H,O,, cogepxatuerics B 100 T
ee 4%-nHoro pactBopa?
[Tonobpath K03 PUIHEHTHI IBYMSI METOJAMH B YPaBHEHHH PEaKIIUU:
PbO, + HNO; + Mn(NO3)2 — KMnQOy4 + Pb(N03)2 + H,0

Kpurepun neperoga %-ro 0ania B Ka4eCTBEHHYIO OIICHKY JI1 KOHTPOJIbHOU PabOThI:

OLICHKA 2 3 4 5

nuamna3oH %-HbBIX
6aoB (%)

1o 50 51-70 71-85 85-100

8.2. OueHoYHBIE CpeCTBA JAJs MPOMEKYTOUHOM aTTecTanmuu (B popMe SK3aMeHa MM 3ade-
Ta).

IpumepHbIii NepevyeHb BONPOCOB K 3k3ameny (1, 3 cemecTp) u 3a4uety (2 cemecTp)

1.
2.

3.

o

[Tonsitue o marepun. KoHKpeTHbIE BUBI MATEPHN.

[Tpenmer xumuu. MecTo HEOpraHMYECKOM XMMHMHM B CHCTEME XMMHUYECKHUX HayK. CBs3b
XUMHHU ¢ OMoJIorHel, GU3UKON U IpYTUMHU HayKaMH O IIPUPOJIE.

ATOMHO-MOJIEKYJIIpDHOE Y4YEeHHE: BO3HUKHOBEHHE U DPAa3BUTHE ATOMHO-MOJIEKYJISPHOTO
yueHust. DaKThl, 3aKOHOMEPHOCTH M 3aKOHBI, NMOCITYXHUBIINE dKCIIEPUMEHTAIbHON 0a30ii
JUISL pa3BUTHS MPEJCTABICHUM O TUCKPETHOM CTPOEHHUM BelecTBa. [[poHMKHOBEHNE maTe-
MaTHYEeCKUX U (PU3HMUECKUX METOAOB B XUMHUIO.

ATOMHO-MOJIEKYJISIPHOE y4Y€HHE: KOJIMYECTBEHHBIE 3aKOHBl XHMHUHU (3aKOH COXpaHEHUs
Macchl M DHEPruH, 3aKOH IOCTOSHCTBA cocraBa lIpycra. 3aKkOH KpaTHBIX OTHOILIEHWM
Janbrona. XuMuueckuil SKBUBAJCHT. ['paHUIBl MPUMEHUMOCTH 3TUX 3aKOHOB. ATOMH-
ctuka JlanpToHa. 3aKOH MPOCTHIX 00beMHBIX oTHOWEeHUH [ eii-JIroccaka. 3akoH ABoraapo
Y BBIBOJBI U3 HEr0. OCHOBHBIE IMOJIOKEHUS MOJEKYJISIPHON TEOPUH. ATOMBI U MOJIEKYJIBI.
Nx pa3mepbl 1 Macchl. OTHOCUTENBHBIE AaTOMHBIE U MOJIEKYJsIpHbIE Macchl. Uucino ABo-
razapo.

Pons M.B. JIoMOHOCOBa B pa3BUTHUHM aTOMHO-MOJIEKYJIIPHOTO YYEHUSI.

XuMuyeckass MeTposorusi. MeTonsl onpeneneHuss aTOMHBIX M MOJIEKYJIAPHBIX Macce. Orm-
pelnesneHue MOJIEKYJISIPHBIX Macc ra3000pa3HbIX BellecTB. | paHHUIbI IPUMEHUMOCTH TOHS-
THUS «MOJIEKYJIa.




10.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.

24,
25.
26.
27.
28.
29.

30.
31.

OBOIIOLMS MOHATUS «XUMHUYECKUN 251eMeHT». CTaHOBIIEHNE U Pa3BUTUE MOHATUS «XUMU-
YECKHH 3JIEMEHT» B paMKax MOJENU TUCKpeTHoro cTtpoeHus emectBa (P. boiinb, .
Hanston, M.B. JlomoHocoB). Pa3rpannuenne NOHATUN «XMMHYECKUN DJIEMEHT» U «IIPO-
croe BemiectBo» (.M. MenneneeB). CoBpeMeHHass TPAKTOBKA IOHATHSA «XUMUYCCKUM
aneMeHT». M30Tonsl.

PacnipocTpaHeHHOCTh M pacnpeneseHue 3JIEMEHTOB B 3eMHOM Kope. IIpocTeie BemiecTsa.
Annorponusi. CokHbIE BEIIECTBa KaK (popMa CyIIeCTBOBAHHUS JIEMEHTOB B COCIMHEHHSIX.
XUMHYECKUE peaKkuu, UX Kiaccuukaiys mno xapakrepy B3auMOJCHCTBUS pearupyromux
BEIIECTB (0OMEHHBIE, OKUCIINTEIbHO-BOCCTAHOBUTEIIbHBIE, KOMITJIEKCOOOPa30BaHus).
Monenu crpoenus atoma. OnbiTel Pezepdopaa mno paccesHuto anbda-uactun. [lnanerap-
Hasi MOJIEJIb aTOMa, €€ JOCTOMHCTBA U HeAOCTaTKU. VIcX0HbIE TEOPETUYECKUE U IKCIIEPHU-
MEHTaJIbHbIE MPEINOCHUIKH pa3pelICHUs] BHYTPEHHUX MPOTHUBOPEUYUN IUIAHETAPHOM MOje-
.

KopmyckynspHo-BonHOBOH ayanu3m uznydenusa. KBantel. YpaBuenue [Inanka. OObsicHe-
Hue Gporodddexra DiHmTeitHOM. DOoTOHBI. CIIEKTPHI AaTOMOB.

Teopus aroma Bonopoaa no bopy.

KopnyckyisipHO-BOJIHOBOM Jyanu3m dactul. Boanel JIyn ne bpoins.

Ypasuenue lpenunrepa.

[Tpunuun HeonpeaenenHoctu I'eiizendepra.

KBantoBo-mexanuueckass MoJieib atoMa Bogopoja. KBaHToBble uncia, X (QpU3NUECKHt
CMBICIL.

MHOTr031eKTpOHHBIE aTOMBL. TpH MPHUHIIMIIA 3aMOJHEHHs] aTOMHBIX opOutanei. [IpaBuna
B.M. KneukoBckoro.

Snpo kak AMHaAMUYecKas cucTeMa MPOTOHOB U HEUTPOHOB. Y CTOMYMBBIE U HEYCTONYMBBIE
anpa. CBolicTBa U30JIMPOBAHHBIX ATOMOB.

PanuoakTuBHBIE 27IEMEHTBI UM UX pacnaf. Tunel sAepHbIX peakuuil. LlenHele saepHble pe-
akuuu. MeueHble aTOMBI.

[Tepuoanueckuii 3aK0H U nepuoanUeckas cucrema sneMmeHroB JI.M1. MenneneeBa. Dkcrie-
PYMEHTAIILHOE IOATBEPKIACHUE TEOpEeTUYECKUX npeackazannii J[.1. Menzaeneena.

JKu3np 1 HayuHO-nIegarornueckas aesrensHocts [[.J. Menneneesa.

JlnuHHasg u kopoTtkas (opMbl nepuoanyeckux Tadnui. CBs3b MOJOKEHUS AIEMEHTOB B
NEPUOANYECKON CHCTEME C JIEKTPOHHBIM CTPOEHUEM €ro aroma. CBs3b CBOMCTB DJIEMEH-
TOB C UX MOJOKEHUEM B IEPUOINUECKON CUCTEME.

[Teproarueckn M HENEPUOAUYECKH N3MEHSIOIINECS CBOWCTBA DJIEMEHTOB. V3MeHeHne Be-
JMYMHBI paJNyCOB SHEPIrUil MOHMU3ALMH, CPOACTBA K 3JEKTPOHY U 3JIEKTPOOTPULIATEIbHO-
CTH aTOMOB 3JIEMEHTOB C POCTOM 3apsAI0B UX saep. llepuonanyHoCTh N3MEHEHHS CBOMCTB
2JIEMEHTOB KaK MpOSIBICHHWE NEPUOAMYHOCTH W3MEHEHHUS JJIEKTPOHHBIX KOH(UTryparuit
aTOMOB.

3HaueHUE OTKPHITUS MEPHUOJUYECKOTO 3aKOHA B Pa3BUTUHU HAYKU U YTBEPHKJIEHUU JTHATICK-
TUYECKOTO MUPOBO33pEHHUs. [ paHUIIBI M 3BOJIOLUSA NEPUOANYECKOTO 3aKOHA.

OcHOBHbBIE XapaKTEPUCTUKN XUMUYECKOW CBS3M: NJIMHA, SHEPrus, HAlpaBlIeHHOCTh. Ba-
JICHTHBIN YTOJL.

KoBaneHTHas cBsi3b, MEXaHU3MBI 00pa30BaHUs, €€ CBOMCTRA.

KBaHTOBO-MeXaHNYECKHE METO bl TPAKTOBKU KOBAJIEHTHOH CBSI3H.

['uOpunnzanust aToMHbIX opoutaneil. Tumbsl rubpuanzanuu U reomerpus Monekyn. Ilo-
JSIPHOCTH CBA3EH M MOJSAPHOCTh MOJIEKYJI B LiesnioM. Curma- u nu-cszu. KpatHocTs (miopsi-
JIOK) CBSI3H.

MeTtoa MOJEKyISpHBIX opOuTaei. MeToa TMHEHHOW KOMOMHALMU MOJIEKYJISIPHBIX OpOU-
Tajei. JHepreTuYecKue IuarpaMMBbl U AJIEKTPOHHBIE (OPMYIIbI MOJIEKYII.

["omosiiepHBIe MOJIEKYIIBI, 00pa30BaHHBIE AJIEMEHTaMu | U 2 IeproI0B.

['eteposnepHbie MOJIEKYIbI, 00pa3zyeMble 31eMEHTaMU BTOporo nepuona. OKcu yriaepoaa
(1), oxcua azota ().
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CpaBHeHUE METO/a BaJICHTHBIX CBSI3€H M METO/1a MOJICKYJISIPHBIX OpOUTAIICH.

Nonnas cBsa3b. CBolicTBa HOHHOU cBsi3M. O0acTh MpUMeHEHUsT HOHHOUM Mojaenu. [Tomspu-
3auMsl ¥ MOJIIPU3YIollee AEMCTBHE HOHOB, UX BIIMSHUE HA CBOMCTBA BEILIECTB.

Bonopoanas cBsA3b. MexmonekynsipHas M BHYTPUMOJEKYJSIPHAsT BOJOPOJHAs CBS3b.
BnusiHre BomopoiHOM CBSI3M Ha CBOMCTBa BemiecTB. Posib BOIOPOIHOM CBSI3U B OMOJIOTH-
YECKHX ITPOLIECCaAX.

Mertammdeckas cBsizb. OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS aTOMOB 3JEMEHTOB, CIIO-
COOHBIX K 00pa30BaHUIO METAJUIMUECKOM CBSI3U.

MeXMOJIEKYIISIPHBIE B3aUMOJEHCTBUS.

Cxopocts xumuueckux peaknuii. Paboter H.H. bekeroBa. 3akon neiicTBust macc. 3aBUCH-
MOCTBh CKOPOCTH PEAKIMU OT PA3ITUYHBIX (PaKTOPOB.

[TonsiTrie 06 aKTUBHBIX MOJIEKYJIaX U YHEPIHH aKTUBALIUU MpoIecca.

CBoboanbie pagukansl. [lonsaTue o nennbix peakiusax. Padorer akagemuka H.H. Cemeno-
Ba.

Karanus. Buner katanuza. OcobenHoctr (pepMEeHTOB Kak KaTanu3aTopoB. Vcnonas3oBaHue
KaTajan3a B IPOMBIIUIEHHOCTH. Poib KaTaan3aTopoB B OMOIOTMYECKUX MPOIIeCccaX.
HeoOpatumbie 1 0OpaTHMble XUMHUECKUE PEaKUH. Y CIOBUS OOpaTUMOCTH U HEOOpaTH-
MOCTH XMMHYECKHUX IMPOIECCOB. XUMHUECKOe paBHOBecHe. KOHCTaHTa XUMHUYECKOTO paB-
HoBecus. [Ipunnun Jle [laTense.

3HaueHHE YUYEHUSI O CKOPOCTU PEaKLMM M XMMHUYECKOM PAaBHOBECHUHU ISl YIIPABIICHUS XU-
MUYECKHUMHU MPOLIECCAMHU.

TemoBsie 3 PeKThl XUMUYECKUX peakluid. TernoTel 00pa3oBaHNsd XUMUYECKHX COCIMHE-
Hull. 3akoH ['ecca. I3MeHeHMe BHYTpEeHHEN S3HEPTUU CUCTEMBI. DHTAJIbIIMSL.

[Tonsitue 06 sHTpOonHK. M306apHO-H30TepMHUUecKuil ToTeHIHa (dHeprus ['mo6ca).

Ponb sHTANBNUITHOTO ¥ SHTPONUHHOTO (PAKTOPOB B HAIIPABICHHOCTH IMPOIIECCOB MIPH pa3-
JUYHBIX YCIOBUSAX.

ArperaTHble COCTOSIHMSI BEILIECTBA: TUNIa3MEHHOE, ra3000pa3Hoe, TBEPIOE, KUIKOE.
I"azoBbie 3akonbl: boins-Mapuorra, ['eit-Jltoccaka, Ilapns, Knanelipona-Menzaeneesa,
Hanvrona, Ban-gep-Baainbca.

Kunnxoctu. Mcnapenue, BA3KOCTb U IOBEPXHOCTHOE HATSHKEHHUE KUIKOCTEN.

TBepnoe teno. Kpucrammueckue u amopdusie Tena. [lomumopdusm. Tumsl kpuctammnde-
CKUX PELIETOK M 3aBUCHUMOCTb (PU3MUECKUX CBOMCTB BEILECTBA OT MPHUPOJbI XUMHUECKON
cBs3u. Mzomopdusm.

®dazoBble paBHOBECHS. JlMarpaMMbl COCTOSIHUSI BEIIECTB.

Kiacchl HeOpraHMyecKux BEIIEeCTB: OKCUIbI, KHUCIOThI, OCHOBAHUS, COJIH.

Knaccudukanus OKHCIUTENbHO-BOCCTAHOBUTENBHBIX pEaKIHWid. DJIEKTpOHHas Teopus
okucnenus C.A. Jlanna u JI.B. IlucapxkeBckoro. Okucnurenu u BoccraHoButenu. [IpaBu-
J1a COCTaBIICHUS] YPAaBHEHUM OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN.

Metop 37eKTpOHHOro OanaHca U ANEKTPOHHO-UOHHBIM MeToA. Pollb cpeapl B MpOTeKaHUHU
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ITPOLIECCOB.

[TosryueHune 3€KTPUUECKOTr0 TOKA MPU XUMUYECKUX PEAKIUAX.

Bonoponnsiii anektpoa cpaBHeHMs. CTaHOapTHBIE AJIEKTPOJIHBIE MOTEHLIMAIBI. 3aBUCH-
MOCTb CTaHAAPTHOTO MOTEHIIMAajla MeTajla OT KOHIIEHTpAIlMi €ro HOHOB B pacTBope. Pa-
6ot H.H. bekeroBa. DNeKTpOXUMUYECKUN P HANpsoKeHUs MeTauioB. CTaHIapTHBIE
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIE TTOTEHIIUAIIBI.

3HaueHHEe peaKIuil OKUCICHUS-BOCCTAHOBJICHUS B )KUBOIM M HEXXUBOU MpUpO/IE.
OKHCTUTENbHO-BOCCTAHOBUTEIBHBIE ITPOLIECCH B TPOU3BO/ICTBE.

DNEKTPOIN3 KaK OKHCIUTEIbHO-BOCCTAHOBUTENBHBIN Ipolecc. Ero npakruyeckoe 3Haue-
HUE.

CocTaB U 2JIEKTPOHHOE CTPOEHUE MOJIEKYJIBI BOAbI. PU3NUYECKHE CBONCTBA BOJBI.

Bona kak pactBopuTenb. XMMHYECKHE CBOMCTBA BOBI.

Posb Boztbl B GMonornyeckux npoueccax. [IpoMeinuieHHOE 3HaU€HUE BOJIBI.
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Tsxenas Boia, €€ CBOMCTBA, MOJIYYEHUE U IIPUMEHEHHE.

Bona B mpupoje. CriocoObl ouncTku Bobl. [Ipo6iieMbl YMCTON BOJIBI.

KpaTkas xapakTepucThKa TUCIEPCHBIX CUCTEM H WX KJIacCU(DUKAIIHSL.

Pa6oter JI.M1. MenneneeBa 1mo Teopuu pacTBOpoB. TepMoJAMHAMHUKA IpOIlEcca pacTBOpe-
Hus. CBA3b TEIJIOTHI PACTBOPEHMS BEUIECTBA C SHEPTUEH KPUCTATUIMUECKOU PEIIETKU U Te-
IJIOTOM TMApaTalliy MOJIEKYJI BEIECTBA UM IPOIYKTOB €r0 AUCCOLMALINH.
PactBopuMOCTB TBEpBIX BELIECTB B BojJie. KpuBbIE pacCTBOPUMOCTH.

PactBopumocTs razos. Koaddunuent abcopbunu. 3aBUCUMOCTb pPaCTBOPUMOCTH I'a30B OT
TEeMIIepaTyphl U UX MMapLUUaILHOTO AaBieHus. 3akoHbl ['eHpu u JlanbToHa.

Konuentpanus pactBOpoB, CIOCOOBI €€ BbIPaXKEHUS.

ONEKTPONIUTHl U HEAIEKTPOIUTHL. OCHOBHBIE TOJOXKEHUS TEOPUH SIEKTPOJUTUUECKOU
JUCCOLMALINN.

Pa6otel C. Appennyca u M. A. KaGiykosa.

MexaHu3M IMCcCOLMalry BEIECTB C Pa3JIUYHbIM TUIIOM XUMUYECKOHN CBA3H.

Posib monsipHBIX MOJIEKYJ BOJBI B IPOIECCAX IUCCOLMAMA U HOHU3ALMK BellecTB. Mexa-
HU3M TUAPATALMM aHUOHOB U KaTHUOHOB. BiMsHME Ha ruapatanuio pa3MepoB U 3apsliOB
nonoB. OOpa3zoBaHue MOHA THIPOKCOHUS. DHEPreTHKA MPOIecca TUCCOIUAIUH.

CreneHp 3JEKTPOIIUTUYECKON Auccouranuu. VICTUHHAS U KaxXylascs CTENeHb JUCCOLa-
un. [lonsTre o koddunrente akTuBHOCTH. [IpuMeHeHne 3aKkoHa JecTBUSI Macc K Mpo-
[ECCY AUCCOIUAINY CIA0bIX 3JIEKTPOIUTOB; KOHCTAHTA AUCCOIUAIIIH.

CMeleHne paBHOBECHS B PACTBOPAX CIAOBIX IJICKTPOJIUTOB.

Kucnotel, o0cCHOBaHUsA, COJIM B CBETE TEOPUH JIEKTPOIUTHUECKON TUCCOLUALINH.
AmMoTepHbIE TUAPOKCUIBI. 3aBUCUMOCTh THIIA AWCCOIUAIINN U CHJIBI TUIPOKCHIA OT OT-
HOCHUTEJIbHOU MOJSIPHOCTU XUMUYECKOH CBSI3M B MOJIEKYJIaxX.

[TonsiTe 06 MOHHOM MOTEHITHAJIE.

[IporonuTuyeckas Teopust KUCIOT U OCHOBaHUH.

DIeKTpoNUTHYECKas: auccolanusi Boasl. Bogopoanslii mokasarens. BomopoaHblil moka-
3aTenb OMOMOTUYECKUX JKUIKOCTeH. 3HaueHHe TIOCTOSIHCTBA BeNUYUH pH B XUMUYECKUX U
OMOJIOTMYECKHUX MpOIleccax.

PaBHOBecHE B HACBIILIEHHBIX PACTBOPAX MAJOPACTBOPUMBIX ANIEKTPOIuTOB. [Ipon3Benenue
pacTBOPUMOCTH.

Peakuuu B pacTBOpax 3JEeKTPOIUTOB (HOHHBIE peakinu). MeXaHu3M MPOTEKaHHs PEeaKIIHii
B pPacTBOPAX BJIEKTPOJUTOB.

['eneTnueckasi CBA3b MEXIYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

I'unponus coneit. CTeneHb U KOHCTaHTA THAPOIIN3A.

Ponpb ruaponusa B OMOMOTHYECKUX, XUMHUYECKHUX MPOIECCaX M MPOIEccaX BHIBETPUBAHUS
MHUHEPAJIOB U TOPHBIX ITOPO/I.

[loHsiTHE O KOMIUIEKCHBIX cOeqUHEHUAX. OCHOBHBIE MOJIOXKEHUS KOOPAUHAIIMOHHOU Teo-
puu A. Bepuepa.

Knaccudukanus KOMIUIEKCHBIX COSTMHEHUH.

N3oMeprss KOMITJIEKCHBIX COCAMHEHWN: THUApaTHas, KOOPJWHAIIMOHHAS, ITUC- W TpPaHC-
U30MEPUSL.

HomeHnkitaTypa KOMIUIEKCHBIX COEAMHEHU.

[Ipupoaa XxuMHUUECKOW CBA3M B KOMIUIEKCHBIX CO€MHEHUsIX. PaccmMoTpenue ee ¢ mo3uuui
METO/1a BAJICHTHBIX CBA3EH.

DIEKTPONUTHYECKAs TUCCOLMALIAS KOMIJIEKCHBIX COEAMHEHUH. Y CTOMYMBOCTh KOMILIEKC-
HBIX HOHOB B pacTBOpax. KOHCTaHTBI HECTOMKOCTH.

[TonsiTrie 0 OMOHEOPTAaHWYECKON XUMHUU. 3HAYEHHUE MPOIIECCOB KOMIUIEKCOOOpa30BaHUs B
XUMHUU U OMOJIOTHH.

Ponb pycckux y4eHBIX B Pa3BUTHH YYCHHSI O KOMIUIEKCHBIX coeAnHeHUusx. Pabotsl JILA.
Uyraesa, .1. Yepnsiea, A.A. ['punOepra.
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Bonopon. M3oronsl. Pactipoctpanenne B mpupozae. OCOOCHHOCTH MOJIOKESHUS B TIEPUOTH-
4ecKoM cucreme. XapaKTepUCTHKA MOJIEKYJbl BOJOPOAA € MO3ULHUI METOAA BAJIEHTHBIX
CBsI3el M MOJIEKYJSIPHBIX opOuTtaneid. JIaboparopHble U MPOMBIIUICHHBIE CIIOCOOBI MOTY-
YEeHUs BOJOPOJaA, €ro (pu3HYeCKre U XMMHUUYECKHE CBOWCTBA. MeTo/bl IPeI0CTOPOKHOCTH
npu paboTe ¢ BOIOPOJIOM.

Bonopon — romnmuBo Oynyuiero. MonekymnsipHblii 1 aTOMapHbIH BOAOPOJ KaK BOCCTAHOBH-
tenb. CoelMHEHUs BOAOPOAAa C METAJUIAMU M HEMETaUIaMU: CTENEHb OKHUCIEHHUS aTOMOB
JJIEMEHTOB B MOJIEKYyJaX M NPUPOJA XUMUYECKOW CBSI3U B HMX, KUCIOTHO-OCHOBHBIE U
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHbBIE CBOMCTBA. IIpMeHeHrne BoJopoia B IIPOMBIIIIIEHHO-
CTH U JIAOOPAaTOPHOM MPAKTHUKE.

DJeMeHTHI TJIaBHOW MOArPYNIbI ceabMoi rpymmbl. OOmas xapakTepucTuKa aTOMOB diie-
MEHTOB U IIPOCTBIX BEIIECTB. Mepbl IPe1I0CTOPOKHOCTH MPU paboTe ¢ rajloreHaMH.

®dTop, ero pacnpocTpaHeHHe B IPUPOJIE, CIIOCOOBI MOTyueHHs, (PU3NMYECKHE U XUMUYECKHE
cpoiictBa. Coenunenus gropa. dropoBogopos. [lonyuenue u cpoiictBa. Acconuanus Mo-
nexyin. @ropoBogopoaHas (IUIaBUKOBasi) KUCIOTa, GTopusl, Gpropua xkucmopoaa. Ipume-
HeHMe (Topa U ero COeTUHEHUH.

X7nop, HaXx0XJIeHUE B NPUPOAE, U30Tombl. JIabopaTopHble U MPOMBILUIEHHbIE CIIOCOOBI M0-
Jdy4eHus, (pU3nYecKre U XUMUYECKUe CBOMCTBA. XapaKTep COeIMHEHUH XJIopa ¢ MeTalia-
MU. MexaHu3M peakiiu XJI0pa ¢ BOJOPOIOM.

XJ10pOBOJIOPOJI, COJIIHAS KHUCJIOTA: JIAOOPATOPHBIE M MPOMBIIIIEHHBIE CIOCOOBI MOJTyYe-
Husl. DU3NUECKHE U XUMUYECKHE CBOMCTBA COCTMHEHUI, IPUMEHEHHUE.

KucnoponHble coeIMHEHUS XJI0pa: OKCUIBI, KUCIIOTBI, COJIH.

[TpumeHnenue xjopa u ero coeauHeHui. OXpaHa OKpy’Karollell cpenbl OT 3arpsA3HEHMs
xjopoM. [lonsitue o ITJIK BpenHsIx BemecTs, Xjopa.

bpom, noxn. Pacnpoctpanenue B mpupoze. JlabopaTopHble U NPOMBIIUIEHHBIE CIIOCOOBI
NOJy4YeHus, PU3NUECKUe U XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB. bpomMoBoopoiHas u
MOJI0BOJIOPOAHASI KUCIOTHI M UX coiu. [lonydyeHue, cBoiicTBa M IPUMEHEHUE.
CpaBHuUTENbHAsA XapaKTEPUCTUKA CHIIBI FaJIOT€HOBOJAOPOJHBIX KUCIOT U BOCCTAHOBHUTEIb-
HBIX CBOWCTB MX aHHMOHOB. HampaBiieHHOCTh peakinii MeX /1y rajJloreHaMu M BEILEeCTBaMH,
COJIEpKalIMMU TraJIOr€HHI-UOHBI.

Kucnoponnblie coenvuenus bpoma u noja.

CpaBHUTENBbHAsA XapaKTEPUCTHKA OKCUKHUCIIOT TaJOr€HOB C OJMHAKOBBIMHU CTEIECHAMHU
OKHCJIEHHS KHCII0TOOOPa3yoIUX 3JIEMEHTOB.

OOmast xapakTepUCTHKAa COEIMHEHHWH TaloreHoB Apyr ¢ ApyroM. buomorunueckas poib
MPOCTHIX BEIIECTB U COETUHEHHH, 00pa30BaHHBIX TaJOreHaMH.

OeMeHTh! TJaBHOM MOArpYyNIbl mecTo rpymmel. OOmas xapakTepucTHKa aTOMOB 3Je-
MEHTOB U MPOCTHIX BEILIECTB.

Kucnopoa. M3zoronsl. JlabopaTopHble U MPOMBIIUIEHHBIE CIIOCOOBI MOMTydeHUs, (uznye-
CKHE U XUMHYECKHE CBOMCTBA.

Oxcupl: criocoObl MoTyueHHsl, CBOMCTBA, KJIacCU(PUKAIKMI U HOMEHKIIATYpa.

Annotponus kucnopoga O30H, €ro CBOWCTBa, MOTy4YeHHe, 00pa30BaHUE B MPUPO/IE.
Ob6nactu npuMeHeHus Kuciopoa. Ponb kucinoposaa B mpupoe.

Bozayx. [locTosiHHbBIE U IEpEMEHHbIE COCTaBHbIE YacTH Bo3ayxa. [Ipobiaema yuctoro Bo3-
nyxa. JKuakuil Bo3tyx, €ro CBOMCTBA M MPAKTUYECKOE UCIIOJIb30BAHHUE.

Bopopoansie coenunenus kuciaopoaa. Bona u nepokcua Boopo/ia, COCTaB U 3JIEKTPOHHOE
CTPOEHHUE MOJIEKYJI.

Cepa. Cepa B nipupoge. Amiotrponus cepbl. PU3HMUYECKHE CBONCTBA €€ BAXKHEUIINX MOJIH-
¢dukanmii. XuMUyecKre CBOMCTBA U MPAKTHYECKOE IPUMEHEHUE CEPHI.

Bonoponusle coenunenus cepsl. CepoBOAOPOA: MOIydYeHUE, (PU3HUECKHE U XMMUYECKHE
cBoiicTBa. PU3HOIOrMYECKOE AEHCTBUE CEPOBOJAOPO/IA, €r0 MPEAEIbHO JOMYCTUMAas KOH-
neHTpanus. CepoBoopogHAs KMCIOTA U CYIb(QHIbI.
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Kucnopoanbsie coeluHEHHUs Cephl: CTPOCHUE MOJIEKYJ, XapaKTep BAICHTHBIX cBs3eil. Ok-
cun cepol (IV): maGopatopHble U MPOMBINIJIEHHBIE CIIOCOOBI MOMYy4YeHUs, (PU3NYECKUE U
XMMHUYECKHE CBOMCTBA, €r0 MPeAeIbHO JONYCTUMAast KOHIICHTPALKSI.

XUMHYECKUE CBOMCTBA CEPHUCTON KUCIOTHI U CyIb(GUTOB. THOCEpHAss KUCIOTA, THOCYIIb-
¢atbl, UX MPaKTUYECKOE 3HAUCHHE.

Oxkcupa cepsl (V1), ero puznveckrne 1 XUMHUYECKUE CBOMCTBA.

Cepnas kucnora. CBOICTBa KOHIICHTPHUPOBAHHOW M pa30aBIeHHOM cepHO KUCIOThL. [Ipa-
BUJIa OOpaleHus ¢ KOHLIEHTPUPOBAHHON CEPHOM KHCIOTOM.

Oneym u nupocepHas kucinoTa. Conu cepHOil KUCIIOTHI, X HAXOXKICHUE B MIPUPOJE, CBOM-
CTBa U MIPUMEHEHHE. 3HAUEHUE CEPHOM KUCIIOTHI U €€ COJICi B HAPOJIHOM XO35HUCTBE.
Buonornyeckas posb cepbl, KPyroBOpOT B IPUPOJIE.

Cenen u temtyp: pu3nUecKre U XUMUYECKHE CBOICTBa, 3HaYCHHE B COBPEMEHHOM TEeXHHU-
ke. BonopoaHble ¥ KUCIOPOAHBIE COEAMHEHNUS celleHa U Tetypa. OKcuabl celleHa U Tell-
Jypa U UX KUCJOTHIL.

XapakTep U3MEHEHUSI CBOMCTB BOJAOPOJHBIX COCIMHEHUN JIEMEHTOB B IOATPYIIIE: MPOY-
HOCTb M TOJIIPHOCTh MOJIEKYJI, BaJCHTHBIE YIJIbl, CUJIbI COOTBETCTBYIOUIUX KHCJIOT, BOC-
CTaHOBHUTEJbHBIE CBOMHCTBA aHMOHOB KHCJIOT.

DNeMEeHTHI TIaBHOW MOATPYMIILI AT0H rpynmbl. O0IIast XapakTepruCcTHKa aTOMOB JIEMEH-
TOB U TIPOCTBIX BEIECTB.

A3oT. A3oT B npupoje. JlabopaTopHbie U MPOMBINIICHHBIE CIIOCOOBI ONyYeHUsl, IpUMe-
HEHUE a30Ta.

AMMHak. DIEKTPOHHOE CTPOCHHE U TeOMeTpHsi MOJeKyibl. JlabopaTopHble W MPOMBIII-
JICHHBIE CTIOCOOBI OyYeHHUS, PU3NUIECKUE U XMMUYECKHE CBOWCTBA.

Conu aMMOHMSI, X CTPYKTYypa, cBoicTBa. [IpoayKThl TEpPMUYECKOTO PA3I0KEHUS Pa3Iny-
HBIX COJIE aMMOHHUS.

Peakiuu 3aMerieHust aToMOB BOJOPOJia B MOJIEKyJle aMMHaKa. AMUbI, UMU/IbI, HUTPUIIBI
metasuioB. [IpakTuyeckoe mpuMeHEHne aMMHUaKa M COJIeii aMMOHUSI.

['mapasuH: cTpoeHue MOJIEKYJIbl, XUMUYECKHEe CBOHWCTBA. [ MapoKCHIaMuH.
A3OTHCTOBOJIOPOIHAS KUCIOTA. A3UIBI.

Oxcuzpl a30Ta: CTPOEHUE MOJIEKYJ, YCTOWYMBOCTh, MOJTy4YeHUE U cBoiicTBa. PaBHOBecue
nuMepu3ain okenaa asora (1V).

A30THUCTas KUCIOTA, HUTPUTHI.

A30THasi KUCJOTa. DJIEKTPOHHOE CTPOCHUE M TeOMETpHsi MoJieKyibl. JlabopaTopHbie H
IPOMBIIIJICHHbIE CIIOCOOBI MOTY4YEHUS a30THOM KUCIOThl. XHUMUYECKHUE CBOMCTBA a30THOM
KUCIOTHL. B3aumozeicTeue ¢ MetauilaMu U HemeTaiiaMu. Llapckast Bogaka, XJIOpug HUTPO-
3una. Hutpatsl. TepMudeckoe pa3inoxkeHne HUTPATOB.

buonoruueckas poins azota. [IpoGiema cBsizaHHOTO a30Ta. A30THBIE yaoOpeHus. Pa3sutue
IPOM3BOJICTBA a30THBIX yI00pEHUH.

®docdop. Baxkueiimme npupoIHbIe COSTUHEHUS, TTOTyYeHUE. AJUTOTPOITHBIE MOAH(PUKAIIII
docopa, ux cpoiictBa. TokcuyHOCTh Oenoro Qocdopa, Mepbl MPETOCTOPOKHOCTU TPU
paboTe ¢ HUM.

®ocouast metamuioB. @ochunsl. CpaBHEHHE TEOMETPUU MOJIEKYJ U CBOMCTBA GochuHa U
aMMHaKa.

Kucnoponnsie coenunenus ¢ocdopa. PochoproBaructas, pocdopucras u docdopHas
KHACJIOTBI: CTPOSHHE MOJIEKYJ, OCHOBHOCTh. V3MeHEHHE YCTOWYMBOCTH, KHCIIOTHBIX H
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB B psAly OKCUKHCIIOT (ocdopa.
Mertadocdarsr, momudocdarer. Conb opTohochOopHON KHUCIOTHI, UX MPAKTUYECKOE TPH-
meHenue. ['anorenn sl pocdopa, UX THAPOIU3.

buonornueckass ponb docdopa. Dochopusie yaodpenus. McmonbpzoBanue (ochopHbIx
ynoOpeHuit Ha mousax ¢ pasHbiM pH. Pa3surue npousBoactsa pocopHbIX ynoOpeHuil B
Poccun.
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MpIbskK, cypbMa, BUCMYT. PacripocTpaHeHne B IPUPOAE, MOTyUYEHUE MPOCTHIX BEILECTB.
CpaBHUTENbHAA XapaKTEPUCTUKA (PU3MUECKUX U XMMHUYECKUX CBOICTB MBILIBSIKA, CYpPbMBI,
BHUCMYTA.

Bonopoansie coelMHEHNS] MBIIIbSIKA, CYpPbMbl, BACMYTa Pa3JIMYHbIX CTENEHEN OKHUCIICHUS.
Wx nonydenue u cBoicTBa. ['aloreHuasl MbIIbsAKa, CypbMbI, BACMYTa, UX CBOMCTBA. ['U -
POJIN3 COJIEH MBIIIbSIKA, CypPbMbI, BUCMYTA.

CpaBHEHUE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB MBIIIbSIKA, CYpbMbl, BUCMYTa B
creneHn OkucieHus 3 u 5. OU3N0NOru4ecKkoe ACHCTBUE MBIIIbSKA U €0 COCAUHEHHUM.
[TpakTHueckoe 3Ha4eHUE MBIILIbSAKA, CYpPbMbI, BUCMYTa U UX COEAMHEHUH.

DOneMeHThl TJIaBHOM MOATPYIIBI 4eTBepToi rpymmbl. OOmias xapakTepucTUKa aToOMOB
3JIEMEHTOB U MPOCTHIX BELIECTB.

Yraepoa. Yriepon B mpupojae. AjioTponus yriepoja: anMas, rpadur, kapoun. Ux cTpyk-
Typa, (pU3NYecKre U XUMHUECKUE CBOICTBA, MPAKTUIECKOE 3HAYCHHUE.

Kpartkas xapakrepucTuka BOJOPOJIHBIX COCAUHEHUN Yriaepoja. YTIepoJ B OPraHUYECKUX
COCIMHEHUSX.

KapOupl MetannoB, ux o0Iiasi XapakTepUCTHKA.

Oxkcup yriepona (Il). Okcun yriepona (1) kak BoccranoButens. @U3MOIOTHYECKOE JICH-
ctBue okcuna yriepoaa (1) u mepsl npegocropoxxHocT npu padore ¢ HuM. Ileppas mo-
MOIIb TPH OTPABJICHUH YTapHBIM razoM. @ocreH, KapOOHWIIBI METAJLIOB.

Oxkcun yrinepona (1V), ctpoenue ero mMonekyinbl, pU3NYECKHE U XMMHYECKHE CBOICTBA.
JlaGoparopHble U MPOMBIILIEHHBIE clI0co0b!I monyuyeHus. Oxcun yriepona (1V) B mpupoze.
VYronpHas kuciora. Kapbonatel u rugpokapboHaTsl. PacTBOpUMOCTD, THAPOIIN3, TEPMUYIE-
CKasi yCTOMYUBOCTb.

CoenuHenus yriepojia ¢ a30ToM M rajgoreHamu. CuHwibHas kuciota. Llnanuasl.
Terpaxmopun yraepona. @Toprnpou3BOAHbIE yriepoaa, moHsTue o ¢ppeonax. Kpyrosopor
yIJeposa B IPUPOJIE.

Kpemuuii u ero coenunenusi. Kpemuuit B npupoge. Ilpuponnsie cunukatsl. Jlabopatop-
HbI€ M IPOMBIIIJICHHbIE CLIOCOOBI NOTy4YeHUs: KpeMHusl. CBOWCTBA KPEMHHMS U €r0 MpuMe-
HeHue. BopopoaHble coelMHEHNsT KPEMHHUS, OTIIMYUE UX CBOMCTB OT aHAJIOTUYHBIX COEIU-
HeHull yraepoga. Cumnuasl METauIoB. JIMOKCHI KpEMHUS.

['epmanmii, 0110B0, CBUHEL U WX coennHeHus. [loaydyeHune mpocThiX BEIIeCTB, UX (u3nye-
CKHE U XMMHUYECKHE CBOMCTBA. AJUIOTpONUs. 3HAUEHNUE T€pMaHMs B COBPEMEHHON TEXHHU-
Ke.

KpaTkast xapakTepucTuKa BOJOPOJHBIX COEIMHEHUIN FepMaHus, 0JI0Ba, CBUHLA. OKCHIBI U
TUPOKCU/BI, WX KHUCIOTHO-OCHOBHBIE U OKHCIUTEIbHO-BOCCTAaHOBUTENIbHBIE CBOMCTBA.
BoccranoBurensHble cBoiicTBa coeauHeHuil onosa (). IlpuunHbl MOHMKEHUS ycTOMUU-
BOCTH BBICIINX CTETIEHEN OKUCIIEHUS B PsiIy T€pMaHUi — CBUHELI.

[IpuMmeHeHne 0510Ba, CBMHIA U MX COEAMHEHUN B HApPOJHOM XO3AHCTBE. 3allluTa OKpY-
JKarolle cpesbl OT paclbUICHUsI COETUHEHHUH TSXKENIbIX METaJJIOB.

ONeMEHTHl [VIaBHOM MOArPYNIBl BOCBMOHM Ipynmbl. VMcTopusi OTKpbITHS 31€MEHTOB. MXx
MECTO B MEPUOJUYECKON CHCTEME U JIEKTPOHHAs CTPYKTypa aToMOB. OObsICHEHHE HEBO3-
MOKHOCTH CYLIECTBOBAHMSI JBYXaTOMHBIX MOJIEKYJI C IO3ULMH METOJAa MOJEKYJISPHBIX
opOuTanei.

Haxoxxaenue B mpupoje 3JeMEHTOB INIABHOW MOJTPYIIIBI BOCBMOM TPYIIIBI, CIIOCOOBI UX
BBIZICJICHNsI, U3NUecKre CBOMCTBA. [IpumeHenune renus, HeoHa, aproHa. Baxueimme co-
€MHEHNs KCEHOHA U KPUIITOHA, UX cBOMCTBA. [lonydyeHne u npumMeHeHue.

OJIEMEHTHI TJIABHOW IMOATPYIIBI NIEPBOM Tpymmbl. PacipocTpaHEeHHOCTh B 3€MHOM KOpE,
U30TOMHBII COCTaB, BaKHEHIINe MpUpOAHbIE coequHeHus. OO0Imas XapakTepucTUKa aTo-
MOB ILIEJIOYHBIX METAJUIOB, (PU3MUECKUX U XUMHUYECKHX CBOMCTB MpocThiX BemiecTB. [Ipa-
BUJIa XpAaHEHHUsI M TEXHHUKA O€30MaCHOCTH MPU padOTe CO MIEIOUYHBIMU METaJJIaMH.
CriocoObI TTOTYy4YeHHs MIETOYHBIX MeTauioB. CBOWCTBA, MOMYYEHUE M MPUMEHEHHE BaX-
HENIINX COCUHEHUH 2IEMEHTOB: THUJIPUIOB, OKCUJIOB, THAPOKCUIOB, COJIEH.
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[Tonydyenue coapl. Mepbl MperoCTOPOKHOCTH NMpH paboTe co IeroyamMu. 3HaYeHHE COo-
€IMHEHUIN HATPHs U KaJIus JJIs1 )KUBBIX OPIraHU3MOB.

DneMEeHTHl TJIaBHOW MOATPYIIBI BTOPOM Tpymibl. PacripocTpaHEHHOCTh B 3€MHOM KOpe,
M30TONHBIN COCTaB, BaKHEUILINE TPUPOIHBIE COEAMHEHUS.

OO0mast XxapakTepUCTUKA aTOMOB 3JIEMEHTOB TJIaBHOM MOATPYMIIBI BTOPOM Tpymmbl, (pU3u-
YECKUX M XMMHUYECKHX CBOMCTB IPOCTHIX BewlecTB. lloBeaeHne METAIIOB B peabHBIX aT-
MochepHbIX ycnoBusx. [IpaBuia XxpaHeHHs MEI0YHO3EMETbHBIX METAIIJIOB, MEPHI PEI0C-
TOPOXKHOCTH NPHU paboTe C HUMH.

[IpumeHeHre MeTauIMYecKoro OepuuIMsl U MarHus B HapoJHOM Xossiictee. Ilomyuenue
MPOCTBHIX BEHIECTB, 00pa3yeMbIX 3JE€MEHTAMM TJIaBHOW MOATPYMIBI BTOPOH TPYIIIbI, B
IIPOMBILUIEHHOCTH.

CoenuHeHns JIEMEHTOB [VIABHOM MOATPYIIBI BTOPOM TPYIIIbL: THAPUIBL, OKCUIbL, THIPO-
KCUbBI, NEPOKCHIBL, conu. VX monydeHue, pu3ndecKkue CBOMCTBA, 3aKOHOMEPHOCTH H3Me-
HEHUSI XUMUYECKHX CBOMCTB.

Heramenas u ramenas u3Bectb. CBOMCTBA, OJy4YE€HUE U IPUMEHEHHE.

®U3HOIOrNYECcKOe JEHCTBUE COCIUHEHUN 3JIEMEHTOB INIABHOW MOJArPYIIIBI BTOPOM IpyIi-
nbl. Mepbl IpeoCcTOpOKHOCTH MPH paboTe C COEAMHEHUAMU Oepuiuins U 6apusl.
2KecTkocTh BOJIBI U CLIOCOOBI €€ YCTPaHEHUSI.

DOneMEeHTHI IIaBHOW MOATPYIIIbI TPEThel IpymIbl. PacpocTpaHeHHOCTh B 3€MHOM KOpe,
M30TOIHBIM COCTaB, BaKHEHIIMe MpUpOoIHbIe coenquHeHus. OO0mas XxapaKTepUCTHKA aTo-
MOB 3JIEMEHTOB, (PU3HUYECKUX U XUMUUYECKUX CBOMCTB MPOCTHIX BELIECTB.

bop. Annorponnbie MoauduUKanuu, BaKHEHIMe (U3MYECKUX U XUMUYECKUX CBOMCTBA
KPUCTAJIIMYECKOI0 O0pa, ero nojiyueHue U NpuMeHEHHE.

Oco0eHHOCTH CTPYKTYpPbI OOPOBOAOPOIOB, UX CBOMCTBA. bopuasl Meramnos. Hutupug 60-
pa. Oxcun u runpokcu 0opa: CTPyKTypa, CBOMCTBA, mpuMeHeHne. OpTobopHas KUCIOTA.
bypa. bop kak MUKpPO3JIEMEHT.

AmomuHui. OU3NYECKUE U XUMHUYECKHE CBOMCTBA MPOCTOTO BEIIECTBA, €r0 MOJyUYCHHE.
AmomuHoTepmus. [IpuMeneHmne anoMuHUS U CILIABOB.

[Tonydyenune Ba)KHEMIIMX COCIMHEHUN aTfOMUHUS: OKCHJIA, TUAPOKCUIA, THAPOKCOATIOMHU-
HATOB, COJIEH, UX IPAKTUYECKOE IPUMEHEHHUE.

lamii, naanil, Tammuid. OU3NYecKne U XMMHUYECKUE CBOMCTBA MPOCTHIX BEHIECTB, HUX
IIPaAKTUYECKOE UCITOJIb30BaHUE.

[TonydyeHue u CBOMCTBA BaXKHEWIIMX COCIMHEHUW Tajulvs, UHIMS, TaJUIUS: OKCUAOB, THI-
POKCHJIOB, COJIEH.

3aKOHOMEPHOCTH HM3MEHEHHUS! KHCJIOTHO-OCHOBHBIX CBOWCTB T'HMIAPOKCHIOB 3JIEMEHTOB
[JIABHOM MOATPYIIIBI TPETHEU IPYIIIBLI C YBEIUYECHUEM 3apsAI0B SAEP UX aTOMOB.

OO01mas XapakTepHUCTUKa CBOWCTB 3JIEMEHTOB IJIaBHBIX MOATPYII MEPHOJUYECKON CHCTe-
Mel [[.1. MenneneeBa u ux coequHEHNN. 3aKOHOMEPHOCTH U3MEHEHUS PAInyCOB, DHEPTUN
WOHU3ALIMH, CPOJICTBA K IJIEKTPOHY, JIEKTPOOTPULIATEILHOCTH ATOMOB JJIEMEHTOB B Il€-
pUO/IaX U TJIABHBIX MOJrPYyIIaXx.

CoennHeHns METAIJIOB M HEMETAJUIOB IJIaBHBIX NOJArPYIII ¢ BOJOPOAOM. M3MeHenus B me-
pUOJaX U MOArPYIIAX MOJSIPHOCTH U IPOYHOCTU CBA3U B COCAMHEHUSAX DJIEMEHTOB IJIAB-
HBIX HOATPYIII C BOJOPOJAOM. 3aKOHOMEPHOCTH HW3MEHEHUS HMX BOCCTAaHOBUTEIBHBIX
CBOMCTB.

KuCII0THO-OCHOBHBIE CBOWMCTBA OKCHJOB M TMAPOKCHIOB 3JEMEHTOB IJIaBHBIX MOATPYIIIL.
Oxcuzpl. CTpoeHHe, THII CBS3U MEXIY aTroMaMM; W3MEHEHHE BEJMYMHBI 3((EKTUBHOTO
3apsA/la aTOMOB KMCJIOPOJIa B OKCHJAX Ha IIPUMEPE OKCUIOB BTOPOIO M TPETHETO NEPHOIOB
Y TJIaBHBIX NOATPYIIL.

W3mMeHeHne KUCIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB 3JIEMEHTOB B INEPHUOJAX W TIJIaBHBIX
noarpynnax. ['mapokcuasl. 3aBUCUMOCTD XapaKTepa X AUCCOLMALIMY OT BEJIMYUH yCIIOB-
HBIX PaJIiyCOB U 3apsAJI0B MOHOB AJIEMEHTOB. V3MeHeHue Xapakrepa IUCCOUAlUN THIPO-
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KCHJIOB Ha IPUMEPAX 3JIEMEHTOB TPETHETO MEPUO/IA U TIIABHBIX IOATPYIII NIEPBOI, BTOPOH,
MSATOM, IECTOU U CEIbMOM TPYIIIL.

M3MeHeHne yCTOWYMBOCTH PA3JIMYHBIX CTENEHEN OKUCIIEHHS aTOMOB 3JIEMEHTOB B IJIaB-
HBIX noarpynnax. OKUCIUTENIbHBIE CBOMCTBA COCAUHEHMM, COACPKAIUX aTOMBI DJIEMEH-
TOB B BBICHIIMX CTENEHSIX OKUCIIECHHUS.

Oo6mmast xapakrepuctuka d- u f-aemenToB. OCOOCHHOCTH AIIEKTPOHHBIX CTPYKTYP aTOMOB
anemeHToB d- u f-cemeiictB. X monoxxeHue B mepuoamyeckoir cucreme. CpaBHEHHE
CBOWCTB aTOMOB, IIPOCTHIX BEIECTB U COCAMHEHUM 3JIEMEHTOB IJIaBHBIX U MOOOYHBIX O]
rpynn. OTidyre B TJIABHBIX M MOOOYHBIX MOJATPYIIAX XapaKTepa M3MEHEHUS CBOMCTB
JJIEMEHTOB U UX COEAMHEHHWH NpH BO3PACTAHUU 3apsioB saep aroMoB. MHoroo0Opasue
CTETICHEH OKUCIIEHUS, TPOSBIIIEMBIX aTOMaMHU 3JIEMEHTOB ITOOOYHBIX TOTPYIIL.
JlantaHouaHOE M aKTMHOMAHOE cxkaThe. CXOACTBO CBOWCTB 3JIEMEHTOB IISITOrO M IIECTOrO
neprosoB. CKIOHHOCTB 0-3JIEMEHTOB K KOMILIEKCOOOPa30BaHUIO.

OneMeHThl TOO0YHOM MOArpynIbl TpeThel rpynnbl. O0Ias XapakTepucTUKa aTOMOB 3Je-
MEHTOB, (PU3UUECKUX U XUMUYECKHX CBOICTB IPOCTHIX BELIECTB.

Ckanguii, utTTpuil, 1aHtad, akTuHUi. [Ipeackasanue cBoicTB sKabopa (CKaHaus) U €ro co-
enunenuit JI.1. MeneneeBbiM.

HaxosxneHue 31eMeHTOB MMOOOYHOW MOArpYMIbl TpeTbel rpymmbl B mnpupoge. OKcHIbl,
rUApOKCUAbl, cosd. CpaBHEHHME CBOMCTB AJIEMEHTOB IJIABHOW M MOOOYHOHM MOArpyIIl
TPEThEN TPYIIIBL.

OneMeHTbl MOOOYHON MOArpyHIbl YeTBEpTOi rpymmbl. OO0mas XapakTepUCTUKAa aTOMOB
3JIEMEHTOB, (PU3NYECKUX U XUMUYECKUX CBOMCTB MPOCTHIX BEILECTB.

Tutan, nupkonuii, rapuuii. Haxoxnenue B npupojae. XUMHU3M UX HOJIYYEHHUS U3 MPUPOA-
HbIX coequHeHnd. OKCUbl, TUAPOKCUIBI, conu. [IpuMeneHne TuTana, IUPKOHUs, ragHus
Y UX COCUHEHUN.

3Hauenue cuHTe3a demeHTa Ne 104 B pa3sBuTuUM nepuoauydeckoro 3akoHa. CpaBHEHHE
CBOMCTB 3JIEMEHTOB IJIaBHOM ¥ MOOOYHOM MOJArPYII YETBEPTOUN IPYIIIBI.

Tema 14. DnemMeHTh TOOOYHOM MOArpYMIIBI MATON rpynmbl. O0mas XapakKTepUCTHKa aTo-
MOB 3JIEMEHTOB, (PU3MUYECKUX U XUMHUUYECKHX CBOMCTB MPOCTHIX BEIIECTB.

Bananuii, Huo6wmii, Tantan. HaxoxaeHnue snemMeHToB B npupoe. CriocoObl UX MOTyYeHHUS.
Oxkcupnpl, ruapokcuabl, conu. [lpumeHenue BaHanus, HuUoOusA, TaHTana. CpaBHEHHE
CBOWCTB 3JIEMEHTOB IVIABHOM U MOOOYHOM MOATPYIII NATOM TPYIIIbI.

OneMeHTbl TOOOYHOM MOArpyNIbl mecTol rpymnmbl. O6IIas XxapakKTepucTUKa aTOMOB 3JIe-
MEHTOB, (PU3MUECKUX U XUMHUYECKUX CBOWCTB MPOCTHIX BEIIECTB.

Xpowm. Ilpupoansie coequnenus xpoma. [lonyuenue xpoma u peppoxpoma. [lpumenenne
XpOMa M €ro CIIJIaBOB.

Coenunenus xpoma (11, 111, V1) — okcuapl, ruapokcus, conu. [lonydenue, puznveckue u
XUMHYECKHE CBOMCTBA. 3aBUCUMOCTb KHCIOTHO-OCHOBHBIX CBOWCTB OKCHJIOB U THJIPOKCH-
JIOB XpOMa OT BEJIMYMHBI YCIOBHBIX 3apsA0B U PaJAMyCOB COOTBETCTBYIOIIMX MOHOB. ['uj-
pokco- u okcoxpomatel (llIl). Kommnekcusie coemunenus xpoma (ll). OxucnurensHo-
BOCCTaHOBHTEIIbHBIC CBOWCTBA coenuHenuit xpoma (111).

XPpOMOBBIE KUCIIOTBI, UX CBOMCTBA. XpOMAaThl U AUXPOMATHI. Y CJIOBHUS UX CYIIECTBOBAHUS.
Coenunenus xpoma (V1) kak okuciurenu. XpoMoBasi CMECh.

Momubaen u Boibdpam. Ilonyuenne monubaeHa U BoiabppaMa U3 MPUPOJHBIX COEIUHE-
Hull. [lonartue o mopomkoBoil Merammypruu. CBoMCTBa U NpUMEHEHHE MOIHMOJEHa U
BOJIb()paMa M UX CIUIABOB.

Oxcuapl ¥ TUIPOKCUIBI MOJIHOeHa U BoJbdpama. MonnbaeHoBas u BoJb(dpamMoBas Ku-
CJIOTBI U UX COJIH.

CpaBHHUTENIbHAS XapaKTEPUCTUKA CBOWCTB 3JIEMEHTOB TJIABHOM M TOOOYHOM MOIATPYII
IECTOM TPYIIIBL.

DJIeMEHTHI MOOOYHOM MOATPYIIBI cenbMoi rpymmbl. OOIas XxapakTeprucTHKa aTOMOB dJIe-
MEHTOB, (PU3MUECKUX U XUMHUECKUX CBOMCTB MPOCTHIX BEILIECTB.
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Maprasnen. IIpupoassie coequnenus mapraaua. llosydenre Maprasma U3 NpUpOIHBIX CO-
enuuenuil. [Ipumenenue mapranua. CriaBsl Maprania. eppomapraneir.

Oxcuapl U TUAPOKCUBI MapraHiia. 3aBUCUMOCTh UX CBOWCTB OT CTEIIEHU OKHUCIIEHUS aTo-
MOB MapraHia. CoelMHEeHUsI MapraHia BBICIINX CTEIICHEN OKUCICHHU. MapraHiuoBucTas u
MapraHioBasi KMCJIOTbl, MAHI'AaHAThl U NepMaHraHaTel. OKUCIUTEIbHBIE CBOMCTBA MaHIa-
HAaTOB M IIEPMAaHraHATOB. 3aBUCUMOCTb OKHCIIMTEIbHBIX CBOWCTB II€pMaHra”aros ot pH
cpenbl. Maprasnen Kak MUKpOJIEMEHT IIUTAHUS PACTCHUIA.

Texneunit u penuit. CpoiictBa penusi. Ero okcuawsl n ruapokcuasl. Conu. PenueBas xu-
CJI0Ta U ee cojii. BoccTaHOBUTENBHBIE CBOWCTBA PEHATOB.

CpaBHMTENNbHAs XAapPaKTEPUCTUKA CBOMCTB 3JIEMEHTOB TIJAaBHOM M MOOOYHOW MOJArpYIII
CebMOM IPYIIIBL.

OneMeHTh! TOO0YHON MOArpYMNIbl BOCbMOW rpynmbl. OOmias XapakTepucTUKa aTOMOB 3JIe-
MEHTOB, (PU3MUYECKUX U XUMHUYECKUX CBOWCTB IMPOCTHIX BEIIECTB.

DneMEeHTBl ceMeNCTBa Kelle3a. PacipocTpaHeHHOCTh B 36MHOM KOpPE, Ba)KHEHIIME NpH-
POAHBIE COETUHEHUS, UCTOPUS OTKPBITHS.

YyryH, cranb, JIErMpOBaHHBIE CTaJM. XUMHU3M IIPOU3BOJCTBA Yyr'yHa M Iepefeiia €ro B
cranb. [lomydenue xenes3a NpssMbIM BOCCTAaHOBJIEHUEM OKCUIOB. [Ipon3BoacTBO UyryHa u
CTaJIH.

CpaBHeHUE CBOICTB BaKHEHIIIMX COEAMHEHUN Kenes3a, kooansTa u Hukend (1), ux momy-
4yeHue u npuMeHenue. depparsl.

KommuiekcHble coeiMHEeHUs jkene3a, KobdaibTa, HuKens. buonoruueckast poib coeTuHEHUI
xKene3a, KobanbTa, HUKEIs.

DneMEeHTHI ceMeNCTBa MIaTUHbI. PacipocTpaHEHHOCTh B 36MHOI KOpe, UCTOPUS OTKPBITHSI.
OcobeHHOCTH (PU3NYECKUX M XUMHUYECKUX CBOMCTB MPOCTBIX BELIECTB, UX MPAKTUYECKOE
HCITOJI30BaHNE.

CBolicTBa Ba)XKHEWIIUX COECIUHEHUH JJIEMEHTOB CEMEWCTBA IUIATHHBI, UX IOJIyYEHUE U
IPUMEHEHUE B J1a00paTOPHOU MPaKTUKE, TEXHOJIOTUU U MEIULIUHE.

Posb pycCKUX M COBETCKUX YYEHBIX B U3YYCHHUH DJIEMEHTOB CEMEUCTBA IIJIATUHBI U UX CO-
eIUHEHUN.

OneMeHThl TOOOYHON MOATrpYNIBl NepBoi rpynmbl. O0Ias XxapakTepUCTHKa aTOMOB 3Jie-
MEHTOB, (PU3MUECKUX U XUMUYECKHX CBOICTB NMPOCTHIX BELIECTB.

Menp, cepeOpo 30s0T0. Haxoxnenue snemeHToB B npupojie. CocoObl UX MOJIyYeHHS.
[IpumeHeHne METaJIOB U WX CIUIaBOB. BakHeliue coeMHEHUsT Meu, cepedpa, 30J10Ta.
Oxkcuppl, rugpokcunael, coinu.  KommnekcHele  coenuHeHus.  OKHCIHTENBHO-
BOCCTaHOBHTEIILHBIC CBOWMCTBA MeJiH, cepedpa, 3os0ta. Pons nonos meau (1) u cepedpa (1)
B (PM3MOJIOTHUECKUX Mpolieccax. Mellb Kak MUKPOAJIEMEHT ITUTAHUS PaCTEHUH.
CpaBHHUTENbHAS XapaKTEPUCTUKA CBOMCTB DJIEMEHTOB TJIAaBHOW W TMOOOYHON TOATPYIII
[IEPBOM TPYIIIBIL.

DOnemMeHThl TOOOYHOM TPyl BTOPOIl Ipymnmbl. PacpocTpaHeHHOCTh B 3eMHOM Kope, n30-
TOTIHBIA COCTaB, Ba)KHEHIIMe MpHUpOJHbIe coeanHeHus. OO0Imas XapakTepucTUKa aTOMOB
3JIEMEHTOB, PU3NYECKUX U XUMUYECKUX CBOMCTB MPOCTHIX BEIIECTB.

Ou3nuecKue 1 XUMHUUYECKUE CBOMCTBA COETUHEHUN 3JIEMEHTOB OOOYHOM I'pyIIIbl BTOPOH
TPYIIIBI B CTENEHU OKUCIIEHUS +2.

CoenuHeHus pTYyTH B CTENEHM OKHMCIeHUs +1. BaxHelline KOMIIJIEKCHBIE COEAMHEHHUS
3JIEMEHTOB TOOOYHOM TPyMIbl BTOPOIl TPYIIIBL.

DU3NO0JIOTUYECKOE JEHCTBUE COEMHEHUN IMHKA, kKagmus U prytu. [IJIK prytn. Texnuka
0e30MmacHOCTH NMpu paboTe co PTYThIO U ee coequHeHUsIMU. [IpakTyeckoe HCronb30BaHKe
COEIMHEHUI INHKA, KaJIMUs, PTYTH.

Onementsl f-cemelicTBa (JlaHTaHUABI M aKTHHUIBI). OCOOCHHOCTH 3JIEKTPOHHBIX CTPYKTYD
aToMoB 211eMeHTOB f -cemeiicTBa. BaxkHelilne BaJleHTHBIE COCTOSIHUSI M CTEIICHU OKHUCIIe-
HUS aTOMOB.



218. Jlantanuapl. Haxoxnenue B mpupoae. @u3MuUECKUe M XUMHUECKUE CBOMCTBA. OKCHIBI,
TUAPOKCUABI, COJIH.

219. AxtuHuzapl. Micropusi OTKpBITHS, KpaTKas XxapakTepucTuka. CHHTE3 HOBBIX 3J1€MEHTOB. Pa-
6otel .B. Kypuarosa, I'.H. ®neposa, I'. Cubopra. [Ipobiema BepXHEH IpaHHIILI IEPHO-
JIUYECKOU CUCTEMEI.

220. VYpan. Haxoxnaenue B npupoje. IIpupogHsle 1 MCKyCCTBEHHbIE M30TONBI ypaHa. [lomyue-
HUe, (U3NYecKne U XUMHUYECKHE CBOMCTBA ypaHa. BaxkHelne coenHeHNs ypaHa.

Tpumepnsiii nepeyerv 3a0anuil K IK3AMEHY

1. Cmech paBHBIX 1O Macce KOJUYECTB ITMHKA U KapOoHaTa KajbIus 00paboTaiy n30bITKOM
COJITHOM KHCIIOTHI. PaccuuTaTh CpeHIOI0 TUIOTHOCTH 00pa30BaBIICHCsS CMECH Ta30B (H.Y.).

2. IlemouHoi mMeTayT Maccoi 2,66 T MOMECTHIM B U30BITOK XJiopa. [lomydenHoe TBepaoe B-
BO PacTBOPHJIM B BOJIE, K PACTBOPY N00aBWIM M30BITOK pacTBopa HUTpara cepebpa. [Ipu
9TOM BBINIANI 0cagoK Maccoi 2,87 r. Kako# metain ObL1 B34T?

3. Cwmecp kapOOHATOB HATPUsS U KaJIMsl Maccoi 28 T 0OpaboTany cepHON KUCIOTOM, B3STON B
u3obITke. [Ipu sTom Beigenuiock 5,376 1 (H.y.) ra3za. HaliTu mMaccoByro JOMIO KaXJIOTO
KapOOHAT B CMECH.

4. K pactBOpy, couepkaiieMy HUTpaT cepebpa maccoit 25,5 r, qobGaBuiu CyiabGu HATPHS
Maccoi 7,8 r. KakoBa Macca ocanka?

5. K pactBopy, conepxkariemy CaCl, maccoit 4,5 r, no6asunu 4,1 r NagPO,4. Kakosa macca
0caJiKa, €CIIi BBIXOJI TPOJIYKTa cOCTaBUI 88% OT TEOPETUUECKH BO3ZMOMKHOTO?

6. Kakoit 00beM Bo3nyxa nmotpedyercs A cKuranus 1 m® rasa, umerouero CIEIYIOIIUN CO-
ctaB 1o oobemy: 50%H,, 35%CH,4, 8% CO, 2% C,Hau 5% neroprounx npumeceii? O0b-
emHoe conepxkanue Oz B Bozayxe — 21%.

7. 5,1 r mopoIika 4aCTHYHO OKHCJIeHHOro Maruus oopadortanu HCI. TIpu sToM BbIIEIHIOCH
3,74 n raza. Ckonbko % marHusi ObUI0 B TOpoIIKe?

8. TMomyuure xy0p TpeMst crrocodamu.

9. TlomyuuTte KHCIOPOA ABYMSI CIIOCOOAMHU.

10. Cobepure anmapat Kunma v moixyqnTe ¢ ero ImoMOIIbI0 YTIICKUCIIBIN Ta3.

11. TTokaxxuTe, 4TO CKOPOCTh XUMUYECKOW peaKIMy 3aBUCUT OT IUIOMIAAN COMPHUKOCHOBEHUS
BEIIICCTB.

YcaoBus BhICTABJICHHS 3a4eTa/7K3aMeHa

HtoroBas aTrecraius — IK3aMeH — IpEIoiaraeT YCTaHOBJICHHE YPOBHS COPMUPOBAH-
HOCTH CJIEYIOIIMX KOMIIETEHIUN:

YK-1 CnocobeH ocyIecTBIATh MOUCK, KPUTUYECKUI aHAIIM3 U CUHTE3 HH(POpMAIIHH,
MPUMEHSATHh CHCTEMHBIN TTOIXO0/I JIJISl PEIISHHUS TOCTaBICHHBIX 3a/1ay.

OIIK-2 CniocobeH y4acTBOBaTh B pa3pab0TKe OCHOBHBIX U JAOMOJIHUTENBHBIX 00pa3oBa-
TEJBHBIX MMPOTPaMM, pa3pabaThiBaTh OTACIbHBIC UX KOMIIOHEHTHI (B TOM YHCIIE C MCTIOJIH30BaHU-
eM HH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH).

OIIK-8 CriocobeH OCyIIECTBIATh MEAarorn4ecKyro AesITENbHOCTh HaA OCHOBE CIIEIalb-
HbIX Hay4HbIX 3HaHUU.

Kpurepun onenkn Ha 3x3amene (1, 3 cemecrp):

OneHKHN «OTJMYHO» 3aCITy)XHBAaeT CTYIEHT, OOHApYKUBIIUN BCECTOPOHHEE, CUCTEMAaTH-
4yecKkoe M TIyO0OKoe 3HaHHE Y4eOHOro marepuaia AUCHUIUIMHBI, YMEHHE CBOOOIHO BBINOJIHATH
3aJjaHusl, IPEAYCMOTPEHHbIE MPOTPaMMOi, YCBOMBIINI OCHOBHYIO JINTEPATYpPy M 3HAKOMBIN C
JIOTIOIHUTEILHON JINTEPAaTypOi, peKOMEHA0BaHHON mporpammoil. Kak mpaBuio, oneHka «oT-
JIMYHO» BBICTABIISIETCS YCBOMBILUM B3aMMOCBSI3b OCHOBHBIX MOHSTUN JTUCLMILIMHBI U UX 3Haye-
HUE s mproOperaeMoil mpodeccuu, MPOSBUBIIMM TBOPUYECKHE CIOCOOHOCTH B TOHWMAaHUH,
U3JI0KEHNHU U UCTIOIb30BAHUHU Y4€OHO-IIPOrPaMMHOI0 MaTepuaa.



OneHKH «XOpOoLI0» 3aCITyKUBACT CTYJCHT, OOHAPYKUBIINH MTOJTHOE 3HAHUE YI€OHOTO
MaTepuaa, yCIelHO BhIMOIHAIOMUN MPeyCMOTPEHHBIE B TPOrpaMMe 3aJaHusl, YCBOUBIIUN
OCHOBHYIO JINTEPATYPY, PEKOMEHA0BaHHYIO B Iiporpamme. Kak npaBuiio, olieHKa «X0poI1I0» Bbl-
CTaBJISIETCS yYalIUMCsl, TOKA3aBIIUM CUCTEMAaTUYECKUN XapaKTep 3HAHUM [0 AUCHHUIUIIMHE U
CHOCOOHBIM K X CAMOCTOSITEIbHOMY MOTIOJIHEHHUIO U OOHOBIICHHIO B XOJI€ AalibHEHIIEeH yueOHOi
paboThl U PO eCCUOHATIBHOM e TEIIbHOCTH.

OueHKH «yI0BJIETBOPUTEIBHO» 3aCITyKUBAEeT CTYACHT, OOHAPYKUBIIMNA 3HAHUE OCHOB-
HOro y4yeOHOro Marepuaia B o0beme, HEOOXOAUMOM JUIs dalibHEHIIe yueObl U mpeacTosien
paboThl MO mpodeccu, CIPABISAIONUICS C BBHIOJHEHUEM 3aJaHUN, NMPEAYCMOTPEHHBIX MPO-
rpaMMOM, 3HAKOMbIA C OCHOBHOM JINTEPATYPOil, peKOMEHI0BaHHOU mporpammoi. Kak npasuio,
OLICHKA «YAOBJIETBOPUTEIBHO» BBICTABIISAETCS, JOIYCTUBIIUM IOIPEUIHOCTH B OTBETE Ha IK3a-
MEHE U MpPH BBIMNOJIHEHUH 3K3aMEHAIMOHHBIX 33/JIaHUi, HO 00JaJal0IUM HE0OOXOAUMBIMH 3Ha-
HUSIMU JJIs1 UX YCTPAHEHUs 110 pyKOBOJCTBOM IIPENOJaBaTENs.

Kpurepun BbicTaB/IeHHs 3a4eTa (2 cemecTp):

«3a4TeH0» 3aCIy)KHBAaET CTYIACHT, OOHAPYKUBIIUI BCECTOPOHHEE, CHCTEMATHIECKOE U TIIy-
0okoe 3HaHHE y4eOHOro mMarepualna JAUCHUIUIMHBI, YMEHHE CBOOOIHO BBIMOIHAThH 3aJaHUs, TIpe-
JlyCMOTPEHHbIE MTPOrPaMMOM, YCBOUBIIMNM OCHOBHYIO JIUTEPATYpy U 3HAKOMBINM C JOMOJHUTENb-
HOM JMTEpaTypoil, PEeKOMEHIOBAaHHOW MPOTpaMMOi. «3a4TEHO» BBICTABISETCS YCBOWBIIUM
B3aMMOCBSI3b OCHOBHBIX IMOHATHI JUCHUIUIMHBI U UX 3HAYCHHUE JJIsl proOperaeMoii mpodeccun,
MPOSIBUBIIUM TBOPYECKHE CIIOCOOHOCTH B MOHUMAaHHUH, M3JIOKEHUU U HCIOIb30BAHUU YUeOHO-
IPOrpaMMHOr0 MaTepuasa.

«He 3a4TeH0» 3aCIIy’)KHBA€T CTYJIEHT, Y KOTOPOTO OTCYTCTBYET 3HAHHE OCHOBHOTO y4e€OHOTO
Marepuaia B o0beMe, HEOOXOAMMOM IS JaJIbHEHIIeH y4eObl B MPEACTOSIIEH padoThl IO MPo-
deccun, He CIPABISIIOIIMICS C BHIIOTHEHUEM 3aaHHM, TPETyCMOTPEHHBIX MPOTrpaMMOi, HE3Ha-
KOMBII C OCHOBHOM JINTEPATypOH, PEKOMEHIOBAHHON IIPOrPAMMOM.

JlokyMeHT cocTtaBiieH B cooTBeTcTBUU ¢ TpeboBaHusiMu ®I'OC BO no HampaBiieHUIO
noarotoBku 44.03.05 Ilenarormueckoe oOpa3oBaHue (¢ IByMs NpOGWISIMU TOATOTOBKH),
YTBEpXKACHHBIM IpHUKa3oM MuHucrepcTBa obpazoBaHus W Hayku Poccuiickoit @eneparuu Ne
125 ot «22» ¢eBpans 2018 r.

Pa3zpadorunk: KaHJ.XUM.Hayk, goueHt kadenpet EHJ[ Illkypuenko M.B.

Hacmoswas npoecpamma ne modcem Oblmsb 80Cnpou3gedera Hu 6 Kakou gopme be3 npedsapu-
MenbHO20 NUCLMEHHO20 pa3peuleHs Kagheopbl-paspadbomuuxa npocpammol.



