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|. Heau u 3aapa4m AMCUMIIMHBI (MOXYJIs):

OCHOBHOH HeJIbI0 W3YYCHHS JUCIUILTUHBI «Pemenne npoecCHOHANBHBIX 3a7a9) SBIIS-
€TCs OBJIAJICHUE OCHOBHBIMU TEOPETUYECKUMHU NOJOKEHUSIMU XUMHUU U UX NPUMEHEHUEM IpU
pPacCMOTPEHHH CTPYKTYPBI M (DYHKIIUH HEOPTaHWYECKHUX COCIWHEHUH; M3ydyeHUE CTPOCHUS U
CBOMCTB XMMHYECKUX SJEMEHTOB M HUX COCAMHEHUM B CBeTe mnepuoauueckoro zakona JI. U.
Memneneena.

OcHOBHBIC 321241 JUCLHIIIAHbI:

- MOJIyYEHUE CTYJEHTAMH OCHOB TEOPETUUYECKUX 3HAHHM 0 BCEM pa3/ieiiaM JUCUUILINHBI,
— IpuoOpeTeHNE TPAKTUICCKUX YMEHHUH JJIs1 BBITOTHEHUS J1a00paTOpHBIX padoT.

1. MecTo qucuuninnbl B crpykrype OITIOII:

2.1. YyeOHas qucuurminHa (MOIYJb) OTHOCUTCS K 00s3aTeIbHOM YaCTH MPOTPAMMBEI.

2.2. JIns u3ydeHus MAHHOW Y4eOHOW MUCHUILIMHBI (MOAYJIs) HEOOXOAMMBI 3HAHUS, YMECHHS M
HABBIKH, (OPMUPYEMBIE TTPEIIICCTBYIONUMH TUCIUTUTHHAMH :

coJiep)KaHue JUCLUUIUIMHBI CTPOUTCS Ha 06a3e 3HAHHWM LIKOJBHBIX KYpCOB XMUMHH, GUZUKH U Ma-
TEMaTHUKHU.

2.3. [lepeuenpb mocienyrOMMX Y4€OHBIX TUCHUIUIAH, ISl KOTOPBIX HEOOXOAWMBI 3HAHUA, yMe-
HUS U HaBBIKU, (pOopMHUpyEeMbIe JaHHON y4eOHOW MUCIUIUITMHON: OpraHuvecKasi XUMHUsI, aHATUTH-
Yyeckasi XUMUs, XUMUYECKUE YITPaXKHEHUS U 3a7]auu, MPUKIaIHas XUMUsl, ONOXHUMHUS.

I11. TpeGoBaHus Kk pe3yIbTaTaM 0CBOEHUS JUCIHUAIUIAHBI (MOTYI51):

[lepeuenp mIaHUPyEMBIX PE3yJIbTATOB 00YUEHUS 110 TUCHHUIUIMHE (MOJYJII0), COOTHECEH-
HBIX C MHAMKATOPaMH JTOCTH)KEHUS! KOMITETeHLIUI

Kommneren- NuaukaTopbl KOMIeTeHIM A Pe3yabTaThl 00yuyeHus

mus

VK-1 Cno- | U1Ky 1 3HAaeT: CIOCOOBI IIOMCKAa U
coben  ocywecms- | OCyIIeCTBIIACT MOUCK, KPUTHUECKUH | aHaIu3a UHPOpMalUu

JMb  NOUCK, Kpu- | aHAJIU3 U CUHTE3 HH(pOopMaIuu, He- yMeeT: JOHOCUTh JI0 00ydaro-
mudeckuti aHanu3 u | 00X0IUMOM ISl pelIeHUs TOCTaB- muxcsi  0a30BbIE  MPEIMETHBIC
cunme3 UHGoOpma- | TCHHBIX 33124 Hay4YHO-TEOPETUUYECKHE npei-
yuu, NpUMEHAMb CTaBJIEHUSA

CUCMEMHBIU NOOX00
ol pewleHus no-
CMAaBIeHHbIX 3a0ay

WKy .2
[IpuMmeHsieT CUCTEMHBIN MOIXO0 IS
peLIeHNs TOCTABIICHHBIX 3a/1a4

BJIaJieeT: HaBBIKAMHU PEIICHUS
npodeccuoHanbHBIX 3aa4

OIIK-2 Cno-

UK onka.1 3HAET: METOJBI PAOOTHI C KOM-

cobeH yuacmeo-
6amv 6 pazpabomxe
OCHOBHBIX U OONOJI-
HUMeNbHBIX 06paA30-

8amMebHbIX npo-
epamm,  paspada-
muleams  OmMoeb-

Hble UX KOMNOHEH-
mul (8 mom uucie ¢
UCNONB308AHUEM
ungopmayuouro-
KOMMYHUKAYUOHHBIX
MexHo102Ull)

y4acTBYeT B Pa3pabOTKE OCHOBHBIX
U JOTIOJHUTENBHBIX 00pa3oBaTelb-
HBIE TTPOTPAMMBI

NJIK OIIK;

pa3pabaThIBacT OTIEIbHBIE KOMIIO-
HEHTBl OCHOBHBIX W JOIMOJIHUTENb-
HBIX 00pa30BaTeNbHBIX IPOrpaMM

NJIK OIIK; 3
OCYILECTBIISIET BBIOOP HMHCTPYMEH-
Tapus nH(}OpMaLOHHO-

KOMMYHUKAIITUOHHBIX TEXHOJIOTUH

NBIOTEPOM U OCHOBHOE IIPO-
rpaMMHOe obecrniedueHue, Tpedo-
BaHMs ['ocygapcTBeHHOro craH-
JapTa K IpeIMETy

YMEET: OCYUIECTBIATh IOMCK
uHpOpManui B TEKCTOBBIX U
ANEKTPOHHBIX HCTOYHUKAX

BJIaJICET. HaBBIKAMH TIOMCKA
uHpopmanuu i npodeccuo-
HAJILHOU NIEITEIbHOCTH.




IIPU MPOCKTUPOBAHUHU CTPYKTYPHI U
COJIEpXaHUsl OCHOBHBIX U JIOMOJIHU-
TENbHBIX 00pa30BaTENbHBIX IPO-
rpamMm

OIIK-8 Cno-
ocywecme-
neoazozuye-
CKYIO oesmernn-
HOCMb HA OCHOB€
CNEeYUAaIbHbIX HAYY-
HbIX 3HAHUL

coben
JAMb

NJIK oriks.1

JleMOHCTpHpyeT crHeuualibHbIE Ha-
VUYHBIC 3HAHUS B T. 4. B IPEIMETHOM
o0JacTu

WK oriks.2

OCYILIECTBIISIET MeJIarOrn4ecKyro
IeATEeIbHOCT, Ha OCHOBE 3HAHUH
BO3pAaCTHON aHATOMHH, (PU3HOJIOTHUN
U IIKOJILHOW TUTHEHBI

3HAeT: OCHOBBI €CTECTBEHHO-
HAay4YHbBIX M MaTEMaTUYECKHX
3HaHUHI

YMEET: HUCIOJIb30BaATh €CTECT-
BCHHOHAy4YHBIC W MaTeMaTH4e-
CKHE 3HaHUS JUIsl OPUEHTUPOBA-
HUS B COBPEMEHHOM HH(pOpMa-
LIHOHHOM TIPOCTPAHCTBE

BJIAJICCT: MPUEMAMH HCIIOJIb-
30BaHMSI €CTECTBEHHOHAYYHBIX U

MaTeMaTUYeCKUX 3HAaHUW s
NJIK ornxks 3 OPUEHTHUPOBAHUS B COBPEMEH-
BIIAJICET MeToAaMHu HAy4YyHO- | HOM HMH()OPMAIIMOHHOM  IPO-
[Earornyeckoro McCClIEJOBaHUsI B | CTPAHCTBE
MpeIMEeTHON 00JacTH
WUJIK oriks 4
HCII0JIb3YET METO/bl aHaJIN3a Mea-
TOrM4YecKoi CUTyaluu, npodeccuo-
HaJIbHOM pediiekcuu Ha OCHOBE
CIIEHUAJIbHBIX HAYYHBIX 3HAHUU
1IV. COAEP)KAHUE U CTPYKTYPA JUCHHUIIJIMHBI
4.1. O0beM qMCHMIIMHBI (MOYJI51) M BUBI Y4eOHOIi padoThI
Bun yuedHoii pa6oTsl Bcero ua- CemecTpsl
coB / 3a-
YEeTHBIX 1 2 3 |-
eIMHHUIL
AyIuTOpHBIE 3aHATHS (BCEro) 196/5,44 48 100 | 48
B ToM uucne:
Jlexuuu 7212 16 40 16
[TpakTueckue 3anstus (I113) - - - -
Cemunapsl (C) - - - -
JlaGopatopusie pabotsl (JIP) 124/3,44 32 60 | 32
CamocronTesbHasi padoTa (Bcero) 137/3,8 33 44 | 60
B ToM uucne:
KypcoBoii npoekt (paboTta) - - - -
PacuetHo-rpadguueckue paboTsl - - - -
Pecdepar (npu Hanuunm) - - - -




pyeue 6udvl camocmosmenvroi pabomol 137/3,8 33 44 | 60
By nmpomexxyToO4HOM aTTecTaluu: 3a4eT, SK3aMeH. 63/1,75 27 - 36
KonrtakTHas pabora 196 50 96 50
OO01mast Tpy10eMKOCTh 9achl 396 108 144 | 144
3aYCTHBIC CIUHUIIBI 11 3 4 4

4.2. Conep:xkaHue y4eGHOT0 MaTepuaia TUCHUILTHHBI

Paznen 1. OCHOBHBIE XMMMWYECKUE 3AKOHBI 1 ITOHATHUA
1.1. Beenenue
1.2. ATOMHO-MOJIEKYJISIPHOE YYEHUE

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

Paznen 3. XUMUYECKAJS CBA3b. MEXXMOJIEKYJISIPHBIE B3AHMOI[EI>1CTBH)I
3.1. XumMuueckas CBSI3b
3.2. ArperaTHO€ COCTOSIHHE BEIIECTBA

Paznen 4. KWUHETUKA 1 DQHEPI'ETUKA XUMHNWYECKUX ITPOLIECCOB
4.1. CkopocTh M MEXaHU3M XUMHUUYECKUX peakluil. XMMHUECKOE pAaBHOBECUE
4.2. DHepreTvKa U HAIPaBIEHHOCTb XUMUYECKUX IIPOLIECCOB

Paznen 5. OKUCJIMTEJIbBHO-BOCCTAHOBUTEJIBHBIE ITPOLIECCHI B PACTBOPAX U
PACITIIABAX

5.1. OKuCIUTENPHO-BOCCTAHOBUTENIbHBIE PEAKLIUU

5.2. Bona

5.3. PacTBOpSBI

Paznen 6. DJIEKTPOJIMTUYECKAS JTUCCOLMALMA ITPOCTBIX 1 KOMITIJIEKCHBIX
COEJIMHEHUH

6.1. Teopus NEKTPOIUTHIECKON JUCCOIIUAITUU

6.2. KoMmmiekcHBIe COeTUHEHUS

Pazmen 7. BOJAOPOI U 3JIEMEHTHEI TJIABHOU I[HOAI'PYIIIIBI CEI[I)MOI71 I'PVIIIIBI
7.1. Bonopon
7.2. Tanoreusl

Pazzen 8. DJIEMEHTBI I'JTABHOM ITOJITPYIIIIBI HIECTOM I'PYIIITBI
8.1. Kucnopona u ero coenquHeHus
8.2. Cepa u ee coequHEHUs
8.3. CeneH, TeJUTyp U UX COCTUHEHUS

Pazzen 9. DJIEMEHTBI IJTABHOM IO PYIIIIEI ITATOM IT'PYIIIIBI
9.1. A30T u €ro COeAMHEHUS
9.2. ®ochop u ero coenuHEHUS
9.3. Dy1eMeHThI MOArPYIIIBI MBIIIbSIKA

Pazzen 10. SJIEMEHTHI I'JTABHBIX I[TOJAIPYIIIT YETBEPTOM 1 BOCHEMOM I'PVIIIT




10.1. DnemeHTsI IIaBHOM MOATPYIIIBI YETBEPTOM IPYIIIBI
10.2. DyeMeHTHI TJIaBHOM MOATPYIITEI BOCBMOW TPYMIIBI

Pasnen 11. OBILIME CBOMCTBA U CIIOCOBBI IIOJIYUEHU S METAJUIOB. DJIEMEHTBI
T'JIABHOU TTOJIT PYIITTBI [TEPBOY T'PYTIITBI

11.1. Obmas xapakTepucTHKa METaJIOB

11.2. [llenoynbie METAIbI

Pazzuen 12. DJIEMEHTBI TJTABHOM I[TOAI'PYIIIIbI BTOPOU I'PVIIIIBI
12.1. beprinuii, Maruuii ¥ UX COEAMHEHUS
12.2. llleno4HO3eMEIbHBIC METAIIIEL U KX COCAUHCHUS

Paszen 13. DJIEMEHTBI IJIABHOI I[TOAI'PYIIIIbI TPETHEU I'PYIIIIBI
13.1. bop u ero coenuHeHus
13.2. ATIOMUHHI B €T0 COCIUHCHUS
13.3. DyieMeHThI NOATPYIIIbI TaJUIHS

Paznen 14. OBLLIAA XAPAKTEPUCTUKA D- U F-DJIEMEHTOB. 3JIEMEHTHI ITOBOY-
HOI IO PYIIIIbI TPETHEM I'PVIIIIBL. DJIEMEHThBI F-CEMEUCTBA

14.1. Obmas xapakrepuctuka d- u f-amemeHTOB

14.2. DnemMeHTsl NOATPYIIbI CKaHIUS

14.3. JJanTaHOUOBI U AKTUHOWIHI

Pazzaen 15. DJIEMEHTBI [TIOBOYHOU ITOJAI'PYIIIIbI YETBEPTOM I'PYIIIIbI
15.1. DnemeHTsl NOArpYyNIbl TUTAHA
15.2. DnemMeHTsl MOATPYIIbI BAHAIUS

Pasgen 16. DJIEMEHTBI [IOBOYHOM ITOAIPYIIIILI LIECTOU Y CEJAbMOM I'PYIIII
16.1. DnemMeHTbl NOArpyMIIbI XpOMa
16.2. DnemMeHTsl MOATPYNIIIBI MapraHia

Paszen 17. DJIEMEHTBI IOBOYHOM MO PYIIIIBI [TEPBOW, BTOPOH I'PVTIIT
17.1. DnemMeHTsl NOArPYNIbI MEIN
17.2. DnemeHTsl NOArpYyNIbI IUHKA

Paznen 18. DJIEMEHTBI ITIOBOYHOU I[HOAI'PYIIIIBI BOCBMOW I'PVIIIIbI
18.1. DeMeHTEI ceMelcTBa XKene3a
18.2. DneMeHThI ceMeliCcTBA TUIATHUHBI

4.3. Pa3nensl 4 TeMbl JUCHMIJINH (MOAYJIeil) U BUIbI 3aHATHIA

No HaumenoBanue pasnena Bunp! 3ansThii B yacax
o/ HaunmenoBaHue TeMBbI IIpaxr. JIao.
Jlexk. P CeMmun CPC | Bcero
3aH. 3aH.
1. | OcHOBHBIE XUMWYECKHE 3aKOHBI U
2 - - 8 13 23
HOHATUA
2. | CTtpoeHue aTroma U IepUoInde-
pe proa 4 - - 8 12 24
CKH1I 3aK0OH
3. | Xumuuyeckas cBsizb. MeKMOJIEKY-
> y 4 - - 8 14 26
JISIpHBIE B3aUMOJICHCTBUS
4. | Ku"etnka m YHEPTETUKA XUMHUE-
p 4 - - 8 13 25
CKHX IPOIIECCOB




5. | OkucnutenpHo-
BOCCTaHOBUTENBbHbIE MPOLIECCHI B 10 - - 8 6 24
pacTBOpax M paciuiaBax

6. | DnekTponuTHYecKas AUCCOoLra-
IIUS POCTHIX ¥ KOMIUIEKCHBIX CO- 6 - - 8 9 23
€UHEHUN

7. | Bomopon u aieMeHTHI TJIaBHOU 4 ) ) 8 7 19
HOJATPYIIBI CEIbMON TPYIIIBI

8. :‘)J'ICMGUHTBI IJIABHOW NOJTPYIIIBI 5 ) ) 8 7 20
HIECTON TPYIIIBI

9. BneMveHTLI IJIaBHOW IOJTPYIIIBI 5 ) ) 8 7 20
IS TOW TPYNIIBI

10. | DieMeHTHI TJIaBHBIX TOATPYIIIT 8 ) ) 6 7 21
YETBEPTON U BOCBMOM TPy

11. | O6ume cBoiicTBa U CIIOCOOHI MO~
IIy4EHU METaIlIIOB. BHeMeHUTH 2 ) ) 4 5 11
TJIABHOW MOJTPYIIIBI IEPBOMA
IpYMIIBI

12. 3JI€M€“HTI)I [JIABHOW IO PYIIIIBI 2 ) ) 6 5 13
BTOPOM I'pYyIIIbI

13. 3H€MG}VITI)I TJIaBHOM MOJTPYIIIIBI 2 ) ) 5 5 13
TpeTheil rpynibl

14. | OG6was xapaktepucrtuka d- u f-
3JIEeMEHTOB. DJIEMEHThI TOOOYHOU 2 ) ) 5 5 14
HOJTPYIIIBI TPETHEH TPYTIIIHI.
Onementsl f-cemeiicTa

15. | DnemMeHTh TOOOYHON TOATPYIIITBI 2 ) ) 6 6 14
4YeTBEPTOM IrpymnIibl

16. | DnemMeHTh TOOOYHON TOATPYIIITBI 4 ) ) 6 5 15
LIECTOW U CEbMOM TPYIIIL

17. | OnemeHTHI MOOOYHON MOATPYIIIBI 4 ) ) 6 5 15
[IEPBOM, BTOPOMl IPyIIII

18. | DnemMeHThl TOOOYHON MOATPYIIIIBI 2 ) ) 6 5 13
BOCHMOM T'PYTIIIEI

19. | Dk3ameH - - - - - 63

Hroro | 72 - - 124 137 396

4.4. Metoau4yeckne YKa3aHUs M0 OPraHU3ANNH CAMOCTOSITEILHOI PadoThI CTYJI€HTOB
CamocTrosTenbHast paboTa 3aKI04aeTCsl B TOM, YTO B XOZ€ TaKOro 0Oy4eHUs CTYIEHThI IPEexK-
Jie BCEro ydarcsi NpuoOpeTaTh U MPUMEHSATh 3HaHUS, UCKAaTh U HAXOAUTh HY)KHbIE JUUIsl HUX Cpell-
CTBa 00y4€HHUs U UCTOUHUKH MH(OpMAINHU, YMETh paboTaTh ¢ TON HUHPOpMAIHEH.
CamocrosaTrenbHass paboTa CTylIE€HTa HalpaBieHa Ha YDIyOleHue 3HaHWH 1O U3ydaeMOMY
peaMeTy, a Takke Ha (popMHUpOBaHME YMEHUIN CaMOCTOSATENbHO NMPOBOAUTH AHAU3 U CUHTE3 Ha
OCHOBaHUU UMEIOLIETOCS MaTepuaa.
JI7s1 ycrienrHoTo BBIMIOTHEHHUST CAMOCTOSTEIFHOM PabO0Thl HEOOXOIUMO:
BaymunBo npounTarh 3ajaHHE WM BOTIPOC/3a/laHHE.
Ecnu uyT0-1160 HEMOHATHO, 33/1aTh BOIIPOC MPEIOAaBaTEIIIo.
O3HaKOMHUTBHCA C OCHOBHOM U JIONOJHUTEIBHON JIUTEPATYPOil K KypCy.
3anuchIBaTh TE3UCHI U3 HCIIOIb3yeMON JIUTEPATyphbl U CBOU MBICIIM Ha Oymare.
e [IpoBecTH aHaIM3 U COCTaBUTH OTBET WJIM MOATOTOBUTH 33JIaHUE K ClIaye.
B pamkax u3yyaeMol IUCIUIUIMHBI MpearaloTcs cieayronire (GopMbl CaMOCTOSTENbHON
paboThI:




Ilo pamkax uzyuaemoni OuCUUNIUHBL NPEOIAAIOMCA clledylouiue hopmvl camocmoamesiob-

Houl pabomol:

Monyns 1.

e YyeOHoe 3ajaHMe - BUJI [IOPYUYCHUS IIPENONABATEINIS CTYIEHTY, B KOTOPOM COAEPKUTCS Tpe-
OOBaHME BBINMOJIHUTh KaKHE-THOO ydeOHbIE (TEOPETHYECKHME M TPAKTHYECCKHE) JICHCTBUSI.
Kpurepru onieHKH 1O KaXKI0MY 33JJaHHIO MTPETIOIaBaTeb BEICTABIISIET OTIOIHUTEIBHO.

e Pedepar/nokiian/KoHCHEKT - KPaTKOE M3JI0KEHNE B MMCHbMEHHOM/YCTHOM BUJIE (68 0O0beme 00

15 cmpanuy A4 wpugpm TimeNewRoman 12 keenv uepes 1 unmepsan/ 1 cmpanuya A4 ons
00oKada) CONEpKAHUSI MIPOYUTAHHON KHUTH, HAyYHOW pPabOThHI, COOOIEeHne 00 UTOrax M3y-
YeHHs HayyHoM rpo6sieMsl. Kak npaBuio umeeT HaydHO-UH(OPMAIIMOHHOE 3HAUCHUE.
Pedepar npencrapnsercst Ha IMEKTPOHHOM HOCHTEJE U JIOJDKEH COMAEpPXkKATh CIENYIOIIUE pas-
JIeNbI: TUTYIBHBIN JIMCT, CONlep)KaHue, BBEJCHIE, OCHOBHAS 4acTh, 3aKJIIOYEHUE, CITUCOK HC-
N0JIb30BaHHON JuTeparypsl. [Ipu moarotoBke pedepara CTYICHTHI UCIOIB3YIOT YU4EOHYIO U
CHEIHAIbHYIO JTUTEPaTypy, )KypHaIbHbIE CTaThH, CIpaBouYHUKH. [Ipu 3amuTe pedepara HeoO-
XOIMMO M0Ka3aTh 3HAHUE JINTEpATyphl 110 U3y4aeMol MpodiieMe, aKkTyallbHOCTh, yKa3aTb OC-
HOBHBIE pa3/ieNibl HAy4yHOTO pedepara u CyIIHOCTh M3JIaraeMbIX MOJIOKEHUH, CeNaTh BBIBO,
¢ 0003HAYEHUEM TPAKTHUECKONH M HAyYHOH 3HAYUMOCTH TeMbI HccienoBaHusi. CBOeBpeMeH-
HOE M Ka4eCTBEHHOE BBHIMIOJHEHHE pedepara BOZMOXKHO JIUIIL NPU MJIAHOMEPHON CaMOCTOsI-
TEIbHOU paboTe W MOCEUIEHUM KOHCYNIbTAllMi, paclUCaHue KOTOPBIX COINIACOBBIBAETCS CO
CTYJIEHTaMH.
[TsaTrbanmpHast OleHKa 3a pedepaT CKIAIBIBACTCS COTIACHO KPUTEPHUSIM: aKTyallbHOCTb, JIAKO-
HUYHOCTh U3JIOKEHUSI, CTHIIUCTUYECKAasi U peueBasi TPaMOTHOCTh B TEKCTE, CAMOCTOATEIb-
HOCTbH MBIIIUICHUS C 3JIEMEHTaMH TBOPYECKOTO BOOOPAKEHUS, PACKPHITHE TEMBI, HCIIOIb30Ba-
HUE TIEPBOMCTOUYHUKOB, BHIBOJIBL.

e [1occapmii — CIMCOK TEPMUHOB, IIOHATUMN, TEOPUI B paMKax IPEeIMETHON 00JacT ¢ UX 00b-
SICHCHUEM (pazmep u (hopma mesaypyca 0206apusaromcsi UHOUBUOYAIbHO CO CHYOEHMOM).

e [louck marepuanoB B cetu UHtepHer — no npeayaraemoil juist CPC teMe CTyzeHT ocylie-
CTBJISIET MIOMCK COBPEMEHHBIX BO33PEHUMN, ONMMCAHUN TOYEK 3pEHUI pa3NuyHbIX aBTOpoB. MTo-
roM pabotsl sBisercs ¢aitn MS Word ¢ u3nokeHreM yKa3aHHOTO BOIPOCAa M CChUTKaMHU Ha
UCTOUHUKH (00bem He menee 2-x neuamuwix cmpanuyvl A4 wpugpm TimeNewRoman 12 keenw
yepes 1 unmepesan u He MeHee 5-mu uCmMoOYHUKO8 OJisi OOHOU MeMbl).

e Pa3paloTka nNpoeKTOB B MUHH-Tpynnax (y4e0OHO-HcCIe10BaTeIbCKUX padoT)

e CocraBileHHe TeCTOB, Pe3eHTAlMi — MOAroToBKa He MeHee 10-Tu TeCTOBBIX 3aJaHUM IO
OTAETBHON TeMe B TPEX OCHOBHBIX (hopmax (cBOOOIHBIN BBOA, BEIOOpP BapHaHTa, COOTBETCT-
Bue) win (¢aina npeseHrauuu He MeHee 10 ciailioB ¢ WIIIOCTpAalUSIMM, CCbUIKAMHU Ha UC-
HOJIb3yeMble UCTOYHUKH (HE MeHee 3-X).

e 3amoJiHeHHe CBOAHBIX Ta0/IMIl — HA OCHOBAaHWHU aHAJIN3a TEOPETUYECKOTO JIEKIIMOHHOTO Ma-
Tepuasa Wi MaTepuasia yaeOHHUKa CO3/IaHie CBOIHOM 0000MIaroNIel TaHHYIO TEMY TaOTHIIbI.

e Ortyer no 1adoparopHoii padoTe — Ha OCHOBaHUU MPOBEACHHOIO 3KCIIEPUMEHTA M aHaIu3a
TEOPETUYECKOI0 JIEKIIMOHHOTO MarepHualia WM Marephajia yyeOHHKa COCTAaBJISIETCSl OTYET,
BKIIIOYAIOIINI Ha3BaHHE, HAOIOACHUS, YPAaBHEHUS pEakluii U 00bsCHEHHE HAOTIOIaeMBbIX SIB-
JICHU.

4.5. IlpumepHasi TeMAaTHKA KYPCOBBIX PadoT (MP0oeKToB) (MpH HATUYNH) YUEOHBIM IITAHOM
HE TIPETYCMOTPEHO HAMMCAHUE KYPCOBBIX pa0boT (ITPOEKTOR).

V. YueoHo-MeToAUYEeCKOe M HHPOPMAIHOHHOE o0ecnedeHue TMCIUIITUHBI (MOIY5):

a) OCHOBHAS JIUTEepaTypa

1. BonkoB H.W. Xumus: yue6. [Tocodue / H.U. Bonko, M.A. MenuxoBa. — M.: Akanemus,
2008. — 336 c. - ISBN 978-5-7695-5605-0 (30 2k3.)


http://library.vsgao.com/search?author_id=17865
http://library.vsgao.com/search?author_id=17865
http://library.vsgao.com/search?author_id=71644

2. 3aitnes O.C. Xumus: yueOnuk / O.C. 3aiiues. — M.: Akagemus, 2008. — 544 c. - ISBN 978-5-
7695-4270-1 (11 7x3.)

3. Crouupia B. Y. Heopranwdeckas xumusi [ DIeKTpOHHBIN pecypc]: yuel. s CTy. BY30B,
00y4. o Hamp. u crem. "Xumusa" / B. M. Cniunpin, JI. M. Mapteiaenko. - 9BK. - M.: U3n-Bo

MI'Y, 1991 - Pexxwum noctyna: DneKTpOHHBINA YnTanbHbId 3a1 "bubanorex". - ISBN 5-211-
02759-0.

0) 10MOJTHUTEJIbHAS JIUTEpaTypa

1. Amux6eposa JLIO. Ilpaktukym mo oOumieil u HeOpraHMYeCKoW XMMHUHU: ydeOHoe mocobue /
JLYO. Anux6Geposa, P.A. Jlunun, B.A. Monouko. — M.: BJIAZIOC, 2004. — 320 c. - ISBN 5-
691-01143-X (3 7x3.)

2. NIpoGamera T.W. O6mas xumus: Yueonuk / T.W. [Ipo6ameBa. — Poctos u//l.: ®enukc, 2004.
— 448 c. - ISBN 5-222-04046-1 (1 7x3.)

3. 3aiineB O.C. Xumus. CoBpeMeHHbBIN KpaTKuii Kypc: yueOonuk i By3oB / O.C. 3aiineB. — M.:
HIT DHAC, 2001. — 408 c. - ISBN 5-93196-106-2 (31 3k3.)

4. TlaBnoB H. H. Ob6mas n Heopranudeckas Xumus: yueOHuk 11 By3oB / H. H. ITaBmoB. — M.:
Hpoda, 2002. — 448 c. - ISBN 5-7107-4288-0 (1 5k3.)

5. IlyzakoB C.A. COOpHUK 3a/lau M yHOpaxxHeHUH 1o obmeil xumuu: yuebHoe nocodue / C.A.
[Ty3akoB, B.A. ITonkoB, A.A. ®wmmnmosa. — M.: Beicur. mk., 2004. — 256 c. - ISBN 5-06-
003852-1 (2 sk3.)

6. Yraii SI.A. OOmas u Heoprauudeckas XUMHus: yaeOHuK st By3oB / SI.A. Vrait. — M.: Beicmi.
k., 2007. — 527 c. - ISBN 978-5-06-003751-7 (30 3x3.)

B) JIMIIEH3MPOBAHHOE MPOrPaMMHOe o0ecriedeHue

Microsoft Office Profeissional PLUS 2007 (Homep aunensun Microsoft 43037074, 6eccpouHo)
Antuupyc Kaspersky Endpoint Security 10.1 (®opyc KontpaktNe04-114-16 ot 14 HOs0ps
2016 1. KES, cuer Ne PCII3-000147 u AKT ot 23 Hos1Opst 2016 1. JImir. Ne
1B08161103014721370444)

r) 6a3bl JaHHBIX, HH(POPMALHOHHO-CIPABOYHBIE M IOMCKOBBIE CHCTEMBbI:
catalog.iot.ru — katanor oOpa3oBaTeNnbHBIX pecypcoB ceTi HTepHeT
www.ed.gov.ru — caiit deaepanbHOro areHTCTBa 1Mo 00pa3oBaHu0 MUHHUCTEPCTBA 00Opa30BaHHs
" Hayku PO

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

http://nature.web.ru/

http://www.rusplant.ru/

WwWw.bio.pu.ru — caiit Cankt-IleTrepOyprckoro rocy1apcTBEHHOTO YHHBEPCUTETA
Www.chem.msu.su/rus — caifT xumuueckoro ¢akynbrera MI'Y

WWWw.chemport.ru — XuMHYeCKHit callT

WWW.iSSep.rssi.ru — caiit CopocoBCKOTo 00pa3oBaTeNbHOIO KypHaia
www.students.chemport.ru — caiiT cTyeHTOB-XUMHKOB

DJEeKTpOHHBIE aipeca OUOINOTEK.

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

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

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

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

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

Cepgep "Axkagemroponok", HoBocubupck http://www.nsc.ru/

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

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI


http://library.vsgao.com/search?author_id=22893
http://library.vsgao.com/search?author_id=18034
http://library.vsgao.com/search?author_id=18034
http://library.vsgao.com/search?author_id=18035
http://library.vsgao.com/search?author_id=18036
http://library.vsgao.com/search?author_id=18263
http://library.vsgao.com/search?author_id=18263
http://library.vsgao.com/search?author_id=22893
http://library.vsgao.com/search?author_id=16447
http://library.vsgao.com/search?author_id=7155
http://library.vsgao.com/search?author_id=7155
http://library.vsgao.com/search?author_id=13636
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/

6.1. Ilomemenust U 000pyIOBaHME

[Tomemmenuss — ydeOHbIE ayTUTOPUU Ul NIPOBEACHUS Y4EOHBIX 3aHATHUH, MPEe1yCMOTPEH-
HbIX yueOHbIM mmanoM OITOIT BO 6akanaBpuaTa, ocHameHsl 000pyI0BaHUEM U TEXHUYECKUMHU
CpeAcTBaMu O0y4YeHHS.

[Tomemienust At  CaMOCTOSATENBHOW pabOThl O0YYAIOMIMXCS OCHAIIEHBI KOMITBIOTEPHON
TEXHUKOM C BO3MOXKHOCTBbIO HOJKIIOUeHHs K cetn «lHTepHeT» M obecrneyeHueM JocTyna B
AIIEKTPOHHYIO WH(OpMALIMOHHO-00pa3oBaTenbhyo cpeay @T'BOY BO «UT'Y».

OobopynoBanue

XuMudeckasi JlabopaTopusi ¢ 1JaOOpaTOpHBIM 000PYIOBAHUEM: BRITSKHBIC ITKADEI, IPUOOP TS
AJIEKTPOJIH3a COJICH, TUTMTKU J1abopaTopHbIe (4 1MT.), BOJASHBIE OaHH, IEHTPU(YTa, BBITPSIMUTEb
B-24, mxad cymmisaerii [1IC-80-0, BakyymHbIil Hacoc HBP-1., TepMomeTp aiieKTpoHHBIH, OaHs
koMOuHupoBaHHas JadbopaTopHas BKJI , Becwl yueOnbie mabopartopHsbie dnekTpoHHbie BYJI-50
3, MocKa JUIs CYyIIKH XUM. MTOCY/Ibl, BEChl TEXHUYECKHUE, IITUTKH Ja0opaTopHbIe, BOASHbIC OaHH,
mydensHas neus CHOJL, pedpakromerp, Bogonarpesarens, OHAUS SC-6010, Becs «Acculad
VIC-300d3», Habop amuHOKHUCIOT, KOoMITbIOTEpHI Celeron, konupoBansHbIi anmapat Canon
6317, BBITSDKHBIE TIKA(HI.

TexHuUYeCcKHe CPeACTBA 00yUeHU S

KommbrotepHas TexHuka, noakiodeHHas k cetu «MHtepHer» ¢ o6mum goctynom B SNOC
ury

JlemoHCcTpanioHHOE 000pyAOBaHKE, Y4eOHO-HATTISAHbIE TOCOOUS, XMMUUYECKas TOCyAa, XUMHU-
YECKHUE PEAKTHUBBI.

6.2. J/IuleH3MOHHOE U MPOrpaMMHoOe odecrevyeHne

Microsoft Office Profissional PLUS 2007 (Homep JIuuenszuu Microsoft 43037074, 6eccpouno)
AnTuBupyc Kaspersky Endpoint Security 10.1 (®dopyc KontpaktNe04-114-16 ot 14 HOs10-

pa 2016 r© KES Cuer NePCL3-000147 wu AKT or 23 wHos06ps 2016 T

JIn.Ne1B08161103014721370444)

VIil. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA
B oOpazoBarenbHOM mpolecce HCIOJIb3YIOTCS AKTUBHBIE M HHTEPAKTHUBHBIE (HOPMBI
IPOBENECHUS 3aHATUH (KOMIbBIOTEPHbIE CUMYISIIIMM, [JEJIOBBIE U PpOJIEBBIE WIPBI, pa3dop
KOHKPETHBIX CHUTYyalliii, TPEHUHTH, TPYIIOBbIE JUCKYCCHM), Pa3BUBAIOIINE y OO0yYaromuxcs
HaBBIKOB KOMAaHJHOW pPabOThl, MEXIMYHOCTHOW KOMMYHHMKAIlMM, NPUHATHS pEIIeHUH,
JUIEPCKUX KauecTB U (OPMHUPYIOLINE KOMIETEHIINH.

ViIl. ONEHOYHBIE MATEPHUAJIBI U1 TEKYIIEI'O KOHTPOJIS YCIIEBAE-
MOCTHU U TPOMEKYTOYHOMN ATTECTALIUU

8.1. OneHouHble cpeacrea AJid NPOBEACHUS TEKYHIECI0 KOHTPOJIA YCIICBAEMOCTH

8.1.1. OueHouHble cpeacTBa 1JIsl MPOBeJEHUs] TEKYIIero KOHTPOJA (TECTbl, KOHTPOJIbHbIE
paboThI)
10.1. OueHouHblIe cpeacTBA TEKYIIEr0 KOHTPOJIS (TECTh, KOHTPOJIbHBIE PA0OTHI)
10.1.1. O6pa3zer; TECTOBBIX 3aIaHUM
1. OCHOBOIIOJIO)KHUK aTOMHO-MOJIEKYJISIPHOTO YYSHHS
a) M.B. Jlomonoco 6) A.JI. JlaBya3ne B) 1. lansToH r) C. Kannummapo
2. YCcTaHOBMJI 3aKOH SKBUBAJIEHTHOCTH MAcChl M SHEPTHH
a) A. DHHIITENHH 6) I1.{romoHr B) A. ABorazpo r) M.B. JlomoHoCcOB



3. M30TOmamMu 1o OTHOIICHHIO IPYT K APYTY SIBISFOTCS

a) 2Cu %N 6) '2Ten '2]1 B) 5Clu;.Cl

4. Yxaxure Maccy win o0beM (H.y.), copepkaniue 1 MoJb BelecTBa

a) 11,2 n Bomopoa

0) 45 r xJI0puIa HATPUS

B) 32 r Kuciaopoaa

r) 22,4 1 BOJIBI

5. Xumnueckuit 3Hak O MoKa3bIBaeT:

a) OTHOCHTEJIBHYIO MOJICKYIISIPHYIO MacCy KHCIOpoaa

0) OZIMH aTOM KHCJIOpOaa

B) OJIHY MOJICKYJTY KHCIIOPOJa

I') MOJISIPHYIO Maccy aTOMapHOTO KHCIOPOa

6. Bo Bpemst mpoTeKaHHsI XUMAYECKON PEaKIIUK 3TO OCTACTCsI HEM3MEHHBIM
a) YUCJIO MOJICKYJT 0) o0t 00beM BElIeCTB B) Macca BEIIECTB
7. ATUTOTpOITHBIE MOTU(BUKAIIH JIEMEHTA:

a) o0yagarT OIMHAKOBBIMHU (PU3HMUECKUMH CBOMCTBaMHU

0) UMEIOT pa3HbIN KaYEeCTBCHHBIH, HO OJTMHAKOBBIN KOJIMYECTBEHHBINH COCTAB
B) MOT'YT OTJIMYATHCS YUCIIOM aTOMOB B MOJICKYJIE

8. B 2 MOJISIX KHCIIOPOJIa COACPIKUTCS MOJICKYIL:

a)2 - 10% 6)3-10% B) 6 - 10%° r) 12 -10%
9. OTHOCHTENBHAS TUNIOTHOCTh a30Ta 110 BOJIOPOJY PaBHA!

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

10. ITpu o6pazosaruu mosiekyabl HCI mepekpbiBatoTcst opoutain

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

11. [Ipu 0oOpa3oBaHuU MOJIEKYJIbI Br; mpoucXoauT nepeKkpbiBaHie OpOUTaIeh
a)Sus o)sup B)pup r)dud

10.1.2. JleMOHCTpallMOHHBIA BapUaHT KOHTPOIbHON paboThl Ne 1

1. 15 r conu pactBopmiu B 235 r Bozbl. KakoBa MaccoBast 7107151 paCTBOPEHHOIO BEIIECTBA B
pactBope?

2. Ckonbko M 85.74%-Hoil cepHoii kucnotsl (p = 1.835 r/em’) HYKHO JUISl IPUTOTOBJIEHUS 2J1
4n. pactBopa?

3. Ckombko 1 25%-noit HCI motpebyercst s veitrpanusaiuu 80 T 15%-Horo pactBopa KOH?

4. Cxonpko mi 22%-noro pactBopa NaOH (p = 1.241 r/em’) HY)KHO JUIsl IPUTOTOBIIEHUS 2 11
0.05n. pactBOpa?

10.1.3. JleMOHCTpallMOHHBINA BapHaHT KOHTPOJIbHON paboThl Ne 2
1. Cdopmynupyiite 3aKOH ACUCTBUS MacC U PacCMOTPUTE €ro MpUMEHEHHE Ha KaKoM-JHOo
KOHKPETHOM TIpUMeEpe.

2. B cucreme CO + Cl, —> COCI; konnentpanuio CO ysenmuumiau ¢ 0.03 o 0.12 monw/i, a
konmentpaiuio Cly — ¢ 0.02 10 0.06 MoJtb /11. 0 CKOJIBKO pa3 BO3pocia CKOPOCTh MPSIMOM pe-
aKImu?

3. Kak moBnmsieT Ha paBHOBECHUE CIIAYIONIEH pPeaKIIiH:
2Hy(r) + O2 (1) S 2H,0 (1) + 483.6 JIxk,

a) MOBBIIICHUE JTABJICHUS;
0) NOBBIILIEHHE TEMIIEpaTyphl?

10.1.4. JleMOHCTpaiMOHHBIN BapuaHT KOHTPOJIbHOM paboTh! Ne 3
1. Kakoii oobem 2 H. pactBopa NaOH tpedyercs npubasuth k 300 r 5%-noro pacrsopa SnCl,,
4TOOBI IEPEBECTH €r0 MOJHOCTHIO B TETPAruIPOKCOKOMILIEKC?



CKobKO Kr coabl moTpedyercss anst ycrpaHeHus skecTkocTd 1000 51 BOAbI, HACBIIICHHOM
cynbdaTtom kanbius pu 20 °C, ecii pacCTBOPUMOCTD MOCJIEIHETO paBHa 2 /717
[Tono6pats K03 (HUITMEHTHI IBYMSI METOAaMHU B YPABHEHUU PEAKIHH:

K>Cr,07 + H,SO4 + NaNO, — K»SO4 + NaNOs + Cr2(504)3 + H,0

10.1.5. JleMOHCTpaniMOHHBIN BapuaHT KOHTPOJIHHOM paboTsl Ne 4
Ckoubko 11 26%-noro pactBopa H2SO4 (p = 1,19 1/Mi1) MOKHO mosy4uTh U3 1 KT IEpocep-
HOo# kucinotel HyS,07?
Kaxkoit 00bem kucimopoza (H.y.) Bbienutes npu paznoxenun HyO,, conepkametics B 100 T
ee 4%-Horo pactBopa?
[Tono6paTth K03 PHUIHEHTHI IBYMSI METOJAMH B YPaBHEHHH PEaKLUU:
PbO, + HNO; + Mn(N03)2 — KMnO, + Pb(N03)2 + H,0

10.2. OneHouHbIe cpeacTBA JJIsl IPOMEKYTOUHOM aTTecTauuu (B GopMe SK3aMeHa WM 3a4e-
Ta).

IIpumepHbIii IepeyeHb BONPOCOB K 3aueTy (1,2 ceMecTp) u 3k3aMeHy (3 cemecTp)

~

10.

Bonpocuvi k 3auemy
ITonstne o matepun. KOHKpEeTHBIE BUJIBI MATEPUH.

. HpenMeT XxuMuHu. Mecto HeOpFaHquCKOﬁ XUMHU B CUCTECMEC XMMHUUCCKHUX HAYK. CBs13b XH-

MUH ¢ Onosoruei, GU3NKON 1 APyruMu HAyKaMu O IPUPO/IE.
Meroabl XuMuUU. DTanbl pa3BUTHUS XUMHUH. 3HaUYE€HUE XUMUHU B x03s1iicTBe Poccun. Konctury-
uus Poccun 06 oxpane okpy»karouieil cpeabl. Poias XuMun B oXpaHe OKpyKarouiei cpebl.
3HaueHne y4yeOHOro mpeaMmera XuMuM B (GopmupoBaHuu JuuHocTH. [lemaroruueckas nes-
TEJIbHOCTh BEJIMKHUX YYEHBIX-XUMHKOB
ATOMHO-MOJIEKYJISIPHOE Y4YE€HHE: BOZHUKHOBEHUE U PA3BUTHE aTOMHO-MOJIEKYJSIPHOTO yue-
Hus. PakThl, 3aKOHOMEPHOCTH U 3aKOHBI, IOCIYKUBIIME dKCIIEPUMEHTAIIbHOM 0a301 Ais pas-
BUTHS MPEACTABICHUI O JUCKPETHOM CTPOEHUHU BellecTBa. [IpoHMKHOBEHHE MaTemaTuye-
CKUX U (PU3UYECKUX METOJIOB B XHUMHUIO.
ATOMHO-MOJIEKYJIIPHOE YUCHHE: KOTNYECTBEHHBIE 3aKOHBI XUMUU (3aKOH COXPAHEHHSI MacChl
U SHEpruu, 3aKOH MOCTOsHCTBa cocTaBa [IpycTa. 3akoH KpaTHBIX oTHOUIEHUH JlanbToHa. XH-
MUYECKUI SKBUBAJIEHT. | paHUIBI IPUMEHUMOCTH 3THUX 3aKOHOB. ATomucTHKa JlanpToHa. 3a-
KOH IpOCTBIX 00beMHbIX oTHomeHui ['eif-JIroccaka. 3akoH ABOragpo M BBIBOJBI U3 HETO.
OCHOBHBIE MOJOXKEHUS MOJIEKYJISIPHON TEOpUH. ATOMBI U MOJIEKYINbI. MIX pa3mepsl U Macchl.
OTHOCHUTENBHBIE AaTOMHBIE U MOJIEKYJISIpHBIE Macchl. Ynciao ABoraapo.
Pons M.B. JIoMOHOCOBa B pa3BUTUH aTOMHO-MOJIEKYIISIPHOTO YYCHUS.
Xumudeckasi MeTposorus. MeTosl onpeeneHusi aTOMHbBIX U MOJIEKYJIsApHbIX Macc. Onpene-
JICHHE MOJIEKYJISIPHBIX MacC ra3o00pa3HbIX BemlecTB. ['paHMIbI NPUMEHMMOCTH TOHSTHSA
«MOJIEKYITIa.
OBOMIOIUSA NOHATHSA «XUMHUYECKUH yIeMEHT». CTaHOBJIEHHME U Pa3BUTUE NOHATUSA «XUMHYeE-
CKHI 3JIEMEHT» B paMKax MOJENU JUCKpEeTHoro crpoenus Bemectsa (P. boins, [. JlansToH,
M.B. JlomonocoB). Pa3srpannuenre MOHITHNH «XUMUYECKUH DIIEMEHT» U «IIPOCTOE BEUIECTBOY»
(.. Menneneer). CoBpeMeHHasi TPAKTOBKA MOHSITHS «XUMUYECKUN d7eMeHT». 30TOMbI.
PacnipocTpaHeHHOCTh U pACIpPEEICHUE IEMEHTOB B 3€MHOHM KO-
pe. IIpocteie BemecTBa. Astotponus. ClioKHBIE BEIIeCTBa Kak (popma CymecTBOBaHHS dJie-
MEHTOB B COCAMHECHUSAX.

11. Xumuueckue peakuuu, Ux Kiaccupukauus MO XapakTepy B3aUMOJIEHCTBUS pearupyromunx

BCIICCTB (06MCHHBIC, OKHCIHUTCIBbHO-BOCCTAHOBUTCIILHBIC, KOMHHCKCOO6pa3OBaHI/IH).

12. Monenu ctpoenus aroma. OnbITel Pesepdopaa no paccesHuro anbga-gactuil. [Inanerapaas

MOJZEJIb aTOMa, €€ JOCTOMHCTBA U HEHNOCTAaTKU. MICXOIHbIE TEOPETUYECKUE U DKCIIEPUMEH-
TaJIbHbIE MPEIIIOCHUIKY pa3pelIeHUs] BHYTPEHHUX POTUBOPEUNH IIJIaHETAPHONW MOJEIIH.



13. KopryckynsapHO-BOTHOBOI nyanu3m u3nydeHus. Kantel. YpaBuenue [Tnanka. O0bsicHeHue
dbotordpdexra DitHmreitHOM. DoTOHBI. CIIEKTPH aTOMOB.

14. Teopus atoma Bonopoja o bopy.

15. KopnyckynsipHO-BOJIHOBO# ayanu3m yacTuil. Bomnsl JIyn ne bpoits.

16. Ypasuenue lllpequnrepa.

17. Ilpuanun HeonpenenenHoctu I eitzendepra.

18. KBanToBO-MexaHHYeCKasi MOJeNb aToMa Bojaoponaa. KBaHToBble uncia, WX (U3NUECKUN
CMBICIL.

19. MHOrO3JIeKTpOHHBIE aTOMBL. Tpu NpHHLIMIA 3alOJHEHUS aTOMHBIX opOuTaneil. [IpaBuia
B.M. KieukoBckoro.

20. SImpo kak muHaAMHYecKas CUCTEMa MPOTOHOB M HEUTPOHOB. YCTOHYMBBHIE U HEYCTOWYHBBIC
anpa. CBONCTBA U30JIMPOBAHHBIX ATOMOB.

21. PanroakTUBHBIC DJIEMEHTHI U UX pacnaia. TUIbl ssaepHbIX peakiwid. LlenHbie saepHbie peak-
uuu. MeuyeHsle aTOMBI.

22. llepuoanueckuii 3aKOH W mepuoandeckas cucrema snementoB .M. MenaeneeBa. Dkcrme-
PUMEHTAIIBHOE MTOATBEPKICHUE TeOpeTHUeCKuX npeackazanuii J[.1. Menneneesa.

23. XXu3Hb 1 HaydHO-TIeAaroruueckas aesrenpHocts .M. Menneneesa.

24. JInuHHAs U KOpOTKas GopMbl nepuoaudeckux Tadnui. CBs3b MOJI0KEHHSI SJIEMEHTOB B I1e-
PUOIMYECKOM CUCTEME C 3JIEKTPOHHBIM CTPOEHHEM ero aroma. CBs3b CBOMCTB 3JIEMEHTOB C
UX IIOJIOKEHUEM B IIEPUOANYECKON CHCTEME.

25. Tlepnoanuecky W HENEPUOJUYECKH M3MEHSIONIMECS] CBOWCTBA AIIEMEHTOB. V3MeHeHHe Be-
JIMYMHBI PaJUyCOB SHEPTUI NOHU3ALUH, CPOJICTBA K MIEKTPOHY U 3JIEKTPOOTPULIATEIIbHOCTH
aTOMOB JIEMEHTOB C POCTOM 3apsA0B UX sjep. [lepnoauuHOCT U3MEHEHUsI CBOMCTB 3iie-
MEHTOB KaK IPOSIBIEHUE IEPUOANYHOCTH U3MEHEHUS IEKTPOHHBIX KOH(PUTypalvii aTOMOB.

26. 3HayeHHe OTKPBITUS MEPHOAMYECKOTO 3aKOHA B PAa3BUTHUU HAYKH M YTBEPKICHUU JUAJICK-
TUYECKOTO MUPOBO33pEHHUs. [ paHUIIBI U 3BOJIOLUS NEPUOANYECKOTO 3aKOHA.

27. OCHOBHBIE XapaKTEPUCTHUKM XMUMHYECKOW CBSI3M: JJIMHA, DHEPTus, HAIpaBIeHHOCTh. Ba-
JICHTHBIN YIOJI.

28. KoBaneHTHasI CBsI3b, MEXaHU3MBI O0OPa30BaHMSI, €€ CBOWCTBA.

29. KBaHTOBO-MEXaHUYECKHE METO/bI TPAKTOBKH KOBAJIEHTHOM CBSI3H.

30. I'mOpuam3anms aToMHBIX opOuTaneit. Tumbl ruOpuau3anuy U reomeTpust Mosekys. [lomsip-
HOCTb CBS3€H M MOJIIPHOCTH MOJIEKYN B 1eaoM. Curma- u nu-cBsizu. KpatHocTs (OPsIIOK)
CBSI3H.

31. Metox MonekynspHbIX opOuTaneil. Meron nMHEHHONW KOMOWHAIIMM MOJIEKYJISIPHBIX OpOHU-
Taje. DJHepreTuYecKue uarpaMMBbl U AJIEKTPOHHbIE (OPMYJIIBI MOJIEKYJI.

32. I'omosiiepHbIe MOJIEKYJIbl, 00pa30BaHHbIE AJIeMEHTaMu 11 2 IepuoJIoB.

33. T'eteposiepHbIe MOJICKYJIBI, 00Opa3yeMble dJIEMEHTaMu BTOporo nepuoga. OKcua yriepoaa
(1), oxcum azora (11).

34. CpaBHEHHE METO/1a BAJICHTHBIX CBS3CH U METOJIa MOJICKYJIIPHBIX OPOHUTATICH.

35. MonHas cBs3b. CBoiicTBa HOHHOM cBsizu. OOnacTh NpUMEHEHUsI HOHHOM Mojenu. [lonspu-
3alMsl ¥ MOJIIpU3YIoIlee JeCTBIE HOHOB, UX BIIMSHUE HA CBOMCTBA BEIIECTB.

36. BomoponHas cBs3b. MexMoneKynsapHas 1 BHyTPUMOJIEKYJIIpHAs BOJOPOHAs CBsI3b. Brus-
HUE BOJIOPOJHOM CBSI3M Ha CBOICTBa BellecTB. Pojib BOAOPOJHOW CBA3M B OMOJIOIMUECKUX
nporeccax.

37. Metammdeckast cBsi3b. OCOOCHHOCTH 3JIEKTPOHHOTO CTPOEHHUS aTOMOB JJIEMEHTOB, CIIO-
COOHBIX K 00pa30BaHUIO METATIINYECKOM CBS3H.

38. MexMoeKyIIsIpHbIe B3aUMOICHCTBUS.

39. Ckopoctb xumuueckux peaxiuif. Paborst H.H. bekeroBa. 3akon neiictBus macc. 3aBUCH-
MOCTb CKOPOCTH PEaKIMH OT pa3Iu4HbIX (JaKTOPOB.

40. TTonaTue 06 aKTUBHBIX MOJIEKYJIaX U PHEPTUHU aKTHUBALIUH MPOLECcCa.

41. CBoboanble pagukaibl. [lonarue o nenHeix peakuusix. Pabots! akagemuka H.H. Cemenosa.



42.

43.

44,
45.

46.
47.

48.
.T'azoBbie 3akoHbl: boins-Mapuotra, I'eii-JIroccaka, Ilapnsa, Knaneiipona-Menpaeneena,

49

50.
51.

52.
53.
54,

55.

56.
S7.

58.
59.
60.

61.
62.
. Pontb BoJbI B OMosIOrnyeckux npoueccax. [IpomMsliieHHOE 3HaU€HUE BOJIBI.
64.
65.
66.
67.

63

68.
69.

70.
71.

72.
73.

Karanuz. Bugsl karanuza. Oco6eHHOCTH (PEepMEHTOB Kak KaTaiau3aTopoB. Vcmonp3oBaHue
KaTajan3a B IPOMBIIUIEHHOCTH. Polb KaTaan3aTopoB B OMOJIOTMYECKUX MPOLIECcCaX.
HeoOpatumblie 1 00paTUMbIe XUMUYECKHUE PEAKIUU. Y CIIOBUS 00paTUMOCTH U HEOOpATHMO-
CTH XMMHMUYECKUX MPOIECCOB. XUMUYECKOe paBHOBecue. KoHCTaHTa XUMUYECKOTO paBHOBE-
cus. [Ipunnun Jle Hlarense.

3HaueHUE yYEHUSI O CKOPOCTU PEaKLUU U XMMHUYECKOM PAaBHOBECUU ISl YIIPABICHUS XUMHU-
YECKUMU TPOLIECCAMHU.

TemoBbie 3¢ (HeKThl XUMUYECKUX peakuuid. TermnoTsl 00pa3oBaHUsl XUMUYECKUX COEIUHE-
Hull. 3akoH ['ecca. I3MeHeHMe BHYTpEHHEN S3HEPTUU CUCTEMBI. DHTAJIbIIMSL.

[Tonsitue 06 suTporMH. M306apHO-H30TepMHUUecKuii moTeHnua (dHeprus ['mo6ca).

Ponb 3HTaTBNUITHOTO U SHTPONMUHHOTO (aKTOPOB B HAIIPABJICHHOCTH MPOIECCOB MPH pas-
JIMYHBIX YCIOBUSX.

ArperaTHble COCTOSHUS BELIECTBA: IIa3MEHHOE, ra3000pa3Hoe, TBEPAOE, KHUAKOE.

Hanvrona, Ban-gep-Baainbca.

Kunxoctu. cnapenue, BA3KOCTh U TOBEPXHOCTHOE HATSKEHHE HKUIAKOCTEH.

Trepmoe teno. Kpucrammueckue u amopdusie Tena. [lomumopdusm. Tumsl Kpuctaummde-
CKHUX PEIIETOK M 3aBHCHUMOCTh (PU3UYECKHX CBOWCTB BEIIECTBA OT MPUPOJBI XMMHUECKOMN
cBsi3u. zomopdusm.

®da30BbIe paBHOBeCHA. JlMarpaMMbl COCTOSIHUS BEILIECTB.

Krnaccel HeopraHu4ecKnuX BEIIECTB: OKCHIbI, KHCIOTHI, OCHOBAHHSI, COJIH.

Knaccudukanus OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX pEaKIuil. DIJIEKTPOHHAs TEOopus
okucnenusa C.A. launa u JI.B. [TucapkeBckoro. Oxucnurenu u BoccranoButenu. [IpaBuna
COCTaBIICHUS YPaBHEHUI OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA.

Metoa 37eKTpOHHOTO OanaHca M AJIEKTPOHHO-MOHHBIA MeToa. Poib cpensl B MpoTeKaHUH
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX MPOLIECCOB.

[Tony4yeHne >MeKTPUIECKOT0 TOKA IPU XUMHUECKUX PEAKIIUSIX.

Bopoponusiii snektpon cpaBHeHHs. CTaHOApTHBIE SJIEKTPOAHbBIC IMOTEHIMANBL. 3aBUCH-
MOCTh CTaHJAPTHOTO MOTEHIIMAJIa METaJUIa OT KOHIIEHTPAIlMN €T0 HOHOB B pacTBope. Pabo-
Tl H.H. bekeToBa. DaexkTpoxuMudeckuii psii HanpsoKeHus: MetamuioB. CTaHAapTHBIE OKHC-
JMTETHHO-BOCCTAHOBUTEIHHBIE TOTCHITHAIBI.

3HaueHUe peakluii OKUCICHHUS-BOCCTAHOBIICHHS B )KUBOW U HEKUBOM MPUpPOJE.
OKHUCIUTEEHO-BOCCTAHOBUTENIBHBIEC TIPOIIECCH B IPOM3BOJICTBE.

DNEKTPOIN3 KaK OKUCIMTEIbHO-BOCCTAHOBUTENBHBIN Mpoliecc. Ero mpakTtuyeckoe 3Haue-
HUE.

CocTaB U 3JeKTPOHHOE CTPOEHHE MOJIEKYIIbI BObl. Du3nyeckre CBOWCTBA BOBI.

Bopna xak pactBopuTenb. XUMHUYECKHE CBOMCTBA BOBI.

Tsxenas Boja, €€ CBOMCTBA, OJIYYEHUE U IPUMEHEHHE.

Bona B npupone. CriocoOsl 0uucTKH BoAbI. [Ipo6iieMbl 4ucTON BOJIBI.

KpaTkas xapakTepycThKa JUCIEPCHBIX CUCTEM U UX KJIacCU(UKaIMSL.

Pa6ots! JI.11. MenneneeBa no Teopuu pacTBOpoB. TepMOoAMHAMUKa MPOIecca PACTBOPEHMSL.
CBs13b TEIUIOTHI PACTBOPEHMSI BEILIECTBA C SHEPTHEN KPUCTAIINYECKON PEIIETKU U TeIIOTON
TUAPATALMKA MOJIEKYJI BEIIECTBA WX IIPOAYKTOB €ro JUCCOLUALIUN.

PacTtBOpuMOCTB TBEpABIX BEIIECTB B BojE. KprBBIE paCTBOPUMOCTH.

PactBopumocTts razoB. Koagpumuent abcopOrun. 3aBUCUMOCTh PaCTBOPUMOCTH Ta30B OT
TEMIIEpaTyphl U UX MMApLUUAIBHOTO AaBleHUs. 3akoHbI [ 'eHpy u JlanpToHAa.

KonueHTpaiust pacTBOpoB, CIIOCOObBI €€ BEIpaKEHUSI.

DIIEKTPOIUTHI U HEIJEKTPOIUTHI. OCHOBHBIE TOJIOKEHUS TEOPUU DIEKTPOIIUTHYECKON JMC-
COLIMALUU.

Pa6otsl C. Appennyca u U.A. Kabmykona.

MexaHu3M IMCCOLMALMY BEIIECTB C Pa3JIMYHBIM TUIIOM XUMHUYECKOU CBS3U.



74. Ponb NOJSAPHBIX MOJIEKYJ BOJBI B IIpoLieccax JUCCOLMAIMU U MOHM3ALMK BellecTB. Mexa-
HU3M TUApaTaluy aHMOHOB U KaTHOHOB. BilMsiHME Ha ruapaTanyio pasMepoB U 3apsAIo0B HO-
HOB. OOpa3oBaHue HOHA THIPOKCOHMS. DHEPreTHKa MpoIecca TUCCOHAINN.

75. CTeneHp 3IEKTPOIUTUYECKON nucconuanuu. McTuHHAs M KaKylascsl CTeleHb AUCCoLra-
un. [lonarue o koadduuuente akruBHocTH. [IprMeHeHne 3aKoHa JASHCTBHS Macc K Mpo-
1eCCy TUCCOLMALMN CJIA0bIX JIEKTPOIUTOB; KOHCTAHTA JUCCOLMALINY.

76. CmelieHre paBHOBECHS B PACTBOPAX CJIA0BIX AJIEKTPOJIHUTOB.

77. Kucnotel, OCHOBaHHUs, COJIM B CBETE TEOPUU IEKTPOIUTHUECKON JUCCOLUALIH.

78. AmdorepHble THIPOKCUABL. 3aBHCUMOCTh THIIAa AUCCOLHUAIIMHA U CUJIBI THAPOKCHIA OT OT-

HOCHUTEJIBbHOU MOJIIPHOCTU XUMHUYECKOU CBSI3U B MOJICKYJIaX.

79. Ilonarue 06 NOHHOM MOTEHITHATIE.

80. IIpoTonutnyeckas TeOpUs KUCIOT U OCHOBAHUH.

81. DnexTponuTHUYECKas AMCCOLMAIUS BOJAbL. BomopoaHslii moka3arensb. Bomopoausiii moka-
3aTellb OMOJOrMYECKUX KUAKOCTeH. 3HaUeHHe NMOCTOSIHCTBA BeIMUuH pH B XMMH4eckux u
OMOJIOrMYECKUX MpOIeccax.

82. PaBHOBecue B HaCBILIEHHBIX PAaCTBOPAX MaJOPacTBOPUMBIX JIEKTpOiUTOB. [IponsBeneHue
PacTBOPUMOCTH.

83. Peakuuu B pacTBOpax 3JIEKTPOIUTOB (MOHHBIE peakluu). MexaHu3M MpoTeKaHUs peaKiui
B PACTBOPAX JIEKTPOJIUTOB.

84. I'eneTnueckas cBsI3b MEXAY KJlIacCaMHU HEOPraHMUYECKUX COECUHEHUH.

85. I'maponus coneii. CTeneHb U KOHCTaHTa TUAPOITU3A.

86. Posib ruposinza B OMOJIOTMYECKUX, XUMUYECKHX Mpolieccax U Mpolieccax BbIBETPUBAHUS
MUHEPAJIOB U FTOPHBIX MOPOJ.

87. IloHATHE O KOMIUIEKCHBIX cOeAMHEHUsX. OCHOBHBIE MOJIOKEHHSI KOOPJMHALMOHHON Teo-
pun A. BepHepa.

88. Knaccudukaiys KOMIUIEKCHBIX COCTMHECHHM.

89. M3zomepusi KOMIUIEKCHBIX COEIWHEHH: THApATHAas, KOOPAWHAIIMOHHAS, LUC- U TpPaHC-
U30MEPHUS.

90. HomenknaTypa KOMITJICKCHBIX COCTUHEHHUH.

91. IIpupona XUMHUYECKOH CBS3M B KOMIUIEKCHBIX COeAMHEHUsX. PaccMoTpenue ee ¢ mo3unui
METO/1a BAJICHTHBIX CBA3EH.

92. DnexTponuTHUYECKas AUCCOLMALUSA KOMIUIEKCHBIX COSAMHEHHH. Y CTOMYMBOCTh KOMITJIEKC-
HBIX HOHOB B pacTBOpax. KOHCTaHTBI HECTOMKOCTH.

93. Ilonatue o GMOHEOPraHMYECKOW XMMHUHU. 3HAUEHHUE MPOLIECCOB KOMIUIEKCOOOpa30BaHUs B
XUMHUH U OMOJIOTHH.

94. Ponb pycCKUX YYEHBIX B Pa3BUTHU YU€HHsSI O KOMIUIEKCHBIX coefuHeHusix. Pabotsl JLA.
Uyraesa, U.1. Yepnusena, A.A. I'punGepra.

IIpumepnwiii nepeuenv 60npPoco6 K IK3aMeH)

1. IIpeanmer xumuu. MecTo HEOPraHMYECKON XMMHMHU B CUCTEME XMMHMUYECKHUX HayK. CBA3b
XUMHUU ¢ OHojorue, pU3nKon u IpyruMu HayKaMH O IPUpOJIE.
2.  Meroapl XUMUHU. DTanbl Pa3BUTHA XUMUHU. 3HAYCHHE XUMUU B xo3siicTBe Poccun. Kon-

crutyuust Poccun 06 oxpane okpyxaromiei cpeasl. Ponb XuMuu B oxpaHe OoKpysKaromien cpe-
TTBL.

3. 3HaueHue ydeOHOro mpeaMeTa XUMHM B (OPMHUpPOBaHMU JUYHOCTH. llemarormyeckas
JEATEIbHOCTh BEIMKNUX YUYEHBIX-XUMHUKOB

4.  ATOMHO-MOJEKYJISIpHOE Y4YEeHHE: BO3HMKHOBEHHE W PAa3BUTHE aTOMHO-MOJIEKYJISIPHOTO
yueHus. DakTel, 3aKOHOMEPHOCTH U 3aKOHBI, MOCIYXHUBIIME dKCIEPUMEHTAIbHONW 0a30i s
pa3BUTHUS NPEACTABICHUN O JUCKPETHOM CTPOCHMM BeulecTBa. [IpOHMKHOBEHME MaTeMaTUye-
CKUX U (PU3MYECKUX METOJOB B XUMHUIO.

5. ATOMHO-MOJEKYJIpHOE y4YeHHE: KOJMUECTBEHHBIE 3aKOHBI XUMHH (3aKOH COXpPaHEHHS
Macchl U HEPIUHU, 3aKOH MOCTOSIHCTBA cocTaBa [Ipycra. 3akoH KpaTHbIX OTHOUIeHHH [lanbTo-
Ha. XMMHMUYECKUN AKBUBAJIEHT. ['paHUIBl MPUMEHUMOCTH 3TUX 3aKOHOB. AToMucTuka Jlanpro-



Ha. 3aKOH MPOCThIX 00beMHBIX OTHOIIEeHUH [ eif-Jlroccaka. 3akoH ABOTaapo U BBIBOBI H3 HETO.
OCHOBHBIE MOJOKEHUS MOJEKYISIPHOM TEOpUH. ATOMBI U MOJIEKYJIbl. MIX pasmephl U Macchl.
OTHOCHTENbHBIE ATOMHBIE U MOJIEKYJIIpHBIE Macchl. Yneiao ABoraapo.

6.  Posp M.B. JJomoHOCOBa B pa3BUTHH aTOMHO-MOJICKYJIIPHOTO YUCHHS.

7.  Xumundeckas MeTposorus. MeToipl onpeesieHuss aTOMHBIX U MOJIEKYJIApHBIX Macc. On-
peneneHne MOJIEKYJISIPHBIX Macc ra3o00pa3HbIX BEIECTB. I'paHUIbl MPUMEHUMOCTU MOHSTHS
«MOJIEKYJIa.

8.  DBoaronus NOHATUS «XUMHUYECKUH 3yieMeHT». CTaHOBJIEHUE U Pa3BUTHE MOHATHS «XH-
MUYECKHUI 3JIEMEHT» B paMKaX MOJENIU AUCKpeTHoro ctpoeHus Beuecrsa (P. boins, 1. Jans-
ToH, M.B. JloMoHOCOB). Pa3rpannuenne MoHATHH «XUMHUYECKHH 3JIEMEHT» M «IIPOCTOE Belle-
ctBo» (.M. MenneneeB). CoBpeMeHHasi TPAKTOBKA MOHITHUS «XUMUYECKUN dyieMeHT». M30To-
IBL.

9.  PacmpocTpaHeHHOCTb M paclpeaesieHHe JIEMEHTOB B 3eMHOM Kope. [IpocThie BemecTBa.
Annorponus. CioxHble BeleCTBA Kak (hopMa CyIIeCTBOBAHUS JIEMEHTOB B COSINHEHMSIX.

10. Xumuueckue peakiuu, UX KiIacCH(UKAIMs [0 XapakTepy B3aWMOJCHCTBHS pearupyro-
IIMX BelecTB (OOMEHHBIE, OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIE, KOMIUIEKCOOOPAa30BaHUs).

11. Mogemu crpoenus atoma. OmbiTel Pesepdopna mo paccesauro anbda-gactum. [lmane-
TapHas MOJIeJIb aTOMa, €€ JOCTOMHCTBA U HeJoCTaTKU. VICXOoAHbIe TEOpEeTHUYECKHUE U IKCIepH-
MEHTJIbHbIE MPEANOCHUIKH pa3pellieHUs] BHYTPEHHUX [TPOTUBOPEUHIl IJIAHETAPHOU MOJEIIH.
12.  KopnyckyasipHO-BOJIHOBOW nyanu3Mm uznydenus. KBantel. YpaBHenue [lnanka. OObsc-
Henne porodddexra DitHmreitHOM. PoTOHBI. CTIIEKTPBI aTOMOB.

13. Teopus aroma Bogopoaa o bopy.

14. KopnyckynsspHO-BOIHOBOM ayanu3m yactull. Bonust JIyn ne bpoiins.

15. VYpaBuenue llpenunrepa.

16. Ilpunruun vHeompeneneHnoctu I eiizenodepra.

17. KsaHTOBO-MeXaHMUYECKas MoOJiesIb aTromMa Bojopoaa. KBaHToBble uncna, UX Gu3nyecKuii
CMBICII.

18. MHoroaneKkTpoHHble aToMbl. TpH NpUHIMIA 3aM0JIHEHUS aTOMHBIX opOuTaneil. [lpaBuna
B.M. KiteukoBckoro.

19. Snpo kak nuHamMHuecKkas cucTeMa IMPOTOHOB M HEUTPOHOB. Y CTOHYMBBIE U HEYCTOWYU-
BbI€ sizipa. CBOMCTBA N30IMPOBAHHBIX ATOMOB.

20. PanmoakTHBHBIE 3JIEMEHTHI U MX pacnai. Tumbsl sAepHbIX peakiuil. LlenHsle suepHble pe-
akuuu. MeueHble aTOMBI.

21.Tlepuonnyeckuil 3aKOH U mepuoauueckas cucrema snemeHToB J[.M. MenneneeBa. Dkcre-
PHUMEHTAJIbHOE OATBEPKIACHUE TeOpEeTHUECKUX npenckazannii .M. Menzaeneena.

22.Ku3Hb 1 Hay4dHO-TIefarorunyeckas aesrenbHocTs /.M. Menneneesa.

23. lnuHHAst 1 KOPOTKast (POPMBI MTepHOANIECKUX TabIuI. CBS3b IMOJ0KEHUS HJIIEMEHTOB B TIe-
PHOINYECKON CHCTEME C DJIEKTPOHHBIM CTPOCHHEM €ro aToMa. CBsi3b CBOWMCTB 2JIEMEHTOB C UX
MI0JIO)KEHUEM B NIEPUONUECKOMN CHCTEME.

24.Tlepronnyecku M HEMEPUOINYECKH M3MEHSIOIINeCs CBOMCTBA 3JeMEHTOB. [3MeHeHue Be-
JUYUHBI PaJNYyCOB SHEPIrUi MOHU3ALMU, CPOJACTBA K AJIEKTPOHY M 3JIEKTPOOTPULIATEIILHOCTH
aTOMOB 3JIEMEHTOB C POCTOM 3apsifioB UX sAnep. [lepuognuyHOCTh N3MEHEHHS CBOMCTB 2JIEMEH-
TOB KakK IPOSIBIIEHNE IEPUOIUYHOCTH U3MEHEHUS 3JIEKTPOHHBIX KOH(UTYpaIiil aTOMOB.
25.3HayeHne OTKPBITUSI MEPUOJUYECKOr0 3aKOHA B PA3BUTUM HAYKU W YTBEP)KICHUU JHMAJEK-
TUYECKOT0 MUPOBO33peHHUs. [ paHUIIBI U ABOJIOLINS EPUOANYECKOTO 3aKOHA.

26.0OCHOBHBIE XapaKTEPUCTUKH XUMHUECKOW CBS3U: JUIMHA, HSHEprus, HalpaBJIeHHOCTb. Ba-
JICHTHBIN yTOJI.

27.KoBaneHTHast CBs3b, MEXaHU3MbI 00pPa30BaHUsl, €€ CBOMCTBA.

28.KBaHTOBO-MEeXaHHUECKUE METO/Ib TPAKTOBKH KOBAJICHTHOM CBSI3H.

29.T'ubpuau3zanms aToMHbIX opOuTanedt. Tunbsl rudpuauzanuu U reometpust Mosekyi. [lonsip-
HOCTb CBSI3€H M MOJISIPHOCTH MOJIEKYJ B 1enoM. Curma- u nu-cBsa3u. KpatHocts (mopsaok) cBs-
3.



30.MeTox MoneKynapHBIX opOuTaneil. Meron IMHEHHOW KOMOMWHAIIMM MOJIEKYJISIPHBIX OpOHU-
Tajei. DHepreTuyecKue IuarpaMMsbl U AJIEKTPOHHbBIE (OPMYJIIbI MOJIEKYJI.

31.T'omosnepHBIe MOJIEKYJIbI, 00pa30BaHHbIC AJIEMEHTaMHU 11 2 IeproJIOB.

32.T'eTeposiiepHble MOJIEKYJIbI, 00pa3zyemble 3JieMEeHTaMu BTOporo nepuojaa. Okcun yriepona
(1), oxcum azota ().

33.CpaBHeHHE METO/1a BAJICHTHBIX CBA3EH U METOJIa MOJIEKYJIIPHBIX OpOUTaJICH.

34.Vonnas cBs3b. CBoicTBa MOHHOM cBs3u. OOMacTh NpUMEHEHUsI HOHHOM Mojenu. [lonspu-
3alus U MOJISIpU3YIollee AeCTBIE HOHOB, UX BIIMSHUE HA CBOMCTBA BEIIECTB.

35.Bomoponnas cBs3b. MexMONeKyIsIpHast 1 BHYTPHUMOJICKYJIIpHAs BOJOPOIHAS CBsI3b. Brus-
HUE BOJOPOJHOM CBSI3M Ha CBOMCTBa BemiecTB. Poiib BOJOPOJHON CBs3M B OMOJIOTMYECKUX
nporeccax.

36.Merannuyeckasi cBsi3b. OCOOCHHOCTH 3JIEKTPOHHOTO CTPOCHUS aTOMOB 3JIEMEHTOB, CIIO-
COOHBIX K 00pa30BaHUIO METAJUTHUECKON CBSI3H.

37.MexmoneKynspHble B3aUMOJICHCTBUSL.

38.Cxkopocts xumuueckux peaxiuii. Paborst H.H. bekeroBa. 3akon neiictBus macc. 3aBucH-
MOCTb CKOPOCTH PEaKIMU OT Pa3IN4HbIX (JaKTOPOB.

39.TloHsATHE 00 AKTUBHBIX MOJICKYJIaX M SHEPTUU aKTHUBAIUH MPOIIecca.

40.CBob6oanbie pagukanbl. [lonsarue o nenusix peaknusx. Paboter akanemuka H.H. Cemenona.
41.Kartaims. Bugsl karamuza. OcoObeHHOCTH (EPMEHTOB KaK Karaiau3aTopoB. Vcmonbp3oBaHue
KaTajan3a B IPOMBIIUIEHHOCTH. PoJb KaTann3aTopoB B OMOIOTUYECKUX MPOIIeccax.
42.HeoOpatumbie U 00paTUMbIe XUMUYECKHE PEAKIIMU. Y CIIOBHSI OOPAaTHMOCTH U HEOOpaTHUMO-
CTH XHUMUYECKUX MPOIIeCCOB. XUMUUecKkoe paBHOBecHe. KoHCcTaHTa XMMHYECKOTO PaBHOBECHS.
[Ipunnun Jle Hlatense.

43.3Ha4yeHne YUeHHsI O CKOPOCTH PEaKIIUM U XUMUYECKOM PaBHOBECHH JJIsl YIIPABICHUS XUMU-
YECKUMHU MPOIIECCAMHU.

44 Tennosble 3pdeKTl XUMUYECKUX peakiuil. TemnoTsl 00pa3oBaHus XUMHUYECKUX COETUHEe-
Hull. 3akoH ['ecca. I3mMeHeHNe BHYTpEHHEN YSHEPIUH CUCTEMBL. DHTAJIbIIUSL.

45.TTonsitue 06 suTpormu. M306apHo-n30TepMudeckuii moteHnua (3Heprus ['mooca).

46.PoJb SHTAIBIIUHHOTO ¥ HTPONMUUHOTO ()aKTOPOB B HAMPABICHHOCTH IPOIECCOB MPH Pa3-
JUYHBIX YCIOBUSX.

47.ArperaTHble COCTOSHUS BEILIECTBA: MIa3MEHHOE, Ta3000pa3HOe, TBEPIOE, KUIKOE.
48.T'azoBble 3akoHbl: boiing-Mapuotrrta, [eii-Jlroccaka, Ilapns, Krnameiipona-Menzaeneesa,
Hanvrona, Ban-ngep-Baanbca.

49.Kuaxoctu. Vcnapenue, BA3KOCTh U TOBEPXHOCTHOE HATSXKEHHUE KUIKOCTEH.

50.TBepnoe Temo. Kpucrammmaeckue u amopdubie Tena. [Tomumopdusm. Turbr kpucramimde-
CKUX PEIIETOK U 3aBUCHUMOCTb (PM3NYECKUX CBOMCTB BEIECTBA OT MPUPOABI XUMUUYECKON CBS-
3u. U3omopdusm.

51.Pa3oBble paBHOBecHs. [larpaMMbl COCTOSIHUS BEILIECTB.

52.Knaccbl HEOPraHNYECKUX BEIIECTB: OKCH/IBI, KHUCIOTHI, OCHOBAHHSI, COJIH.

53. Knaccugukanuss OKUCIUTENbHO-BOCCTAHOBUTENIBHBIX pEeaKIMi. DJIEKTpOHHAs Teopus
okucnenusi C.A. Jlauna u JI.B. Iucapkeckoro. Okucnurenu u BoccranoBurenu. [Ipasuina co-
CTaBJICHUS YPAaBHEHUI OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUH.

54.Meton 31eKTpOHHOr0 OajlaHCca M AJIEKTPOHHO-MOHHBINM MeTol. Posib cpenbl B mpoTekaHUH
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX MTPOIIECCOB.

55.Tlony4yenue 3MeKTPUYECKOro TOKA MPU XUMUUECKUX PEAKIIHIX.

56.Bomoponnsiii nexTpon cpaBHeHus. CTaHAApTHBIE SJEKTPOJAHBIE MOTEHIMANbI. 3aBUCH-
MOCTh CTaHJApTHOTO MOTEHI[Malla MeTajljla OT KOHIIEHTPAllui €ro MOHOB B pacTBope. PaboThl
H.H. BeketoBa. DIeKTpOXUMHUECKUH psiJl HapshKeHUs MeTaioB. CTaHIapTHBIE OKUCIIUTENb-
HO-BOCCTAHOBUTENIbHBIEC TTOTEHITHAIIBI.

57.3HaueHne peakluil OKUCICHUA-BOCCTAHOBJICHHUS B )KUBOM U HEKUBOW MIPUPOJIE.
58.OkucnuTeTbHO-BOCCTAHOBHUTEIBHBIE MTPOIECCHI B TPOU3BOJICTBE.



59.05eKTpoNn3 Kak OKHCIUTEIbHO-BOCCTAHOBUTENBHBIN Mpoiecc. Ero mpaktudeckoe 3Hade-
HUE.

60.CocraB 1 2JIEKTPOHHOE CTPOCHHUE MOJICKYJIbI BOJIbI. DU3HUECKHE CBOMCTBA BOIBI.

61.Boxaa kak pacTBOpHUTENIb. XUMHYECKHE CBOMCTBA BOJIBI.

62.Posb BosbI B OMONIOTHYECKUX nporieccax. [IpoMbInieHHOE 3HaU€HIE BOJIBI.

63. Tsoxenas Boa, ee CBOMCTBa, MOJyUYeHUE U IPUMEHEHHE.

64.Boaa B npupoje. CriocoObl 04uCTKH BOABI. [Ipo0aeMbl YUCTOM BOJIBI.

65.Kpartkas xapakTepucTHKa AUCIIEPCHBIX CUCTEM U MX KJIacCU(PUKAIUSI.

66.Pabots! [I.1. MenaeneeBa o Teopuu pacTBOpoB. TepMoanHaMuKa mporecca pacTBOPEHHS.
CBs3b TEIJIOTHI PACTBOPEHUSI BEUIECTBA C SHEPIHEM KPUCTAUIMYECKOM PEIIETKH W TEeIJIOTOM
rupaTaliii MOJIEKYJ BEIIECTBA WK IPOJYKTOB €r0 AUCCOLUAIINH.

67.PacTBOpHMOCTh TBEP/IBIX BEIIECTB B Bojie. KpuBbie pacTBOPUMOCTH.

68.PactBoprMocTs razoB. Koagpdunuent abcopOrmm. 3aBHCUMOCTh PaCTBOPUMOCTH Ta30B OT
TEeMIIepaTypbl U UX MAPLUUATIBHOTO AaBieHus. 3akoHbl ['eHpu n JlanbToHa.

69.KoHIiieHTpamust pacCTBOPOB, CIIOCOOBI €€ BBIPAKCHHSI.

70.DO51eKTpONIUTHI U HEINEKTPOIUThI. OCHOBHBIE MOJIOKEHUSI TEOPUH IIEKTPOIUTUYECKOMN AMC-
COLIMALIUU.

71.Pabotsl C. Appenuyca u 1.A. KaGnykosa.

72.MexaHU3M JUCCOIUAINH BEIIECTB C PA3TUIHBIM THIIOM XUMHUYECKOU CBSI3U.

73.Ponb monsipHBIX MOJIEKYJ BOJABI B IpoIeccax AMCCOIUAIMN U MOHM3AINK BelecTB. Mexa-
HU3M TUpaTalii aHMOHOB M KaTHOHOB. BiiMsiHUE Ha ruapaTaliio pa3sMepoB U 3apsi0B HOHOB.
OO6pazoBanue MOHA THIPOKCOHUS. DHEPreTHKa Mpoliecca JUCCOIUAIIH.

74.CreneHb 3JEKTPOIUTHYECKON auccouuanuu. VctuHHas u kaxymascsl CTeneHb Auccolua-
uuu. [lonstue o korddunuente aktuBHoCcTU. [IprMeHeHNe 3aKOHA AEWCTBUS MacC K IPOIECCY
JUCCOLUAIUU CJIA0bIX 3JIEKTPOIUTOB; KOHCTAHTA JUCCOLUALIMH.

75.CmelnieHre paBHOBECHUS B PACTBOPAX CJIA0BIX AJIEKTPOIUTOB.

76.KucnoTel, OCHOBaHUS, COJTM B CBETE TEOPUH IEKTPOIUTUYECKON AUCCOLUAIIHH.

77. AmdoTtepHble THIPOKCH/IBI. 3aBUCUMOCTh THIA JUCCOLMAIMU U CUJIBI THIPOKCHIA OT OT-
HOCHUTEJIbHOU MOJISIPHOCTH XUMHUYECKOU CBSI3U B MOJIEKYJIaX.

78. IloHsiTue 00 MOHHOM ITOTEHIIHAAJIE.

79. TIporonmuTHyeckasi TEOPHs KHCIOT M OCHOBAHHIA.

80. DrexTponuTHYECcKas IUCCOLMANUg BOAbl. BomopomHsiii mokazaTtens. BogopoaHslil moka-
3aTellb OMOJIOTMYECKUX KHUIAKOCTEH. 3HAYEHUE IMOCTOSHCTBA BEMWYMH pH B XUMHYECKUX U
OMOJOTUYECKHX MPOIECcCax.

81. PaBHOBecHe B HACHIIEHHBIX PACTBOPAX MaIOPACTBOPUMBIX AJIEKTPOIUTOB. [IponsBeneHue
PacTBOPUMOCTH.

82. Peakuuu B pacTBOpax dJEKTPOIUTOB (MOHHBIC PEAKIIMN). MeXaHNU3M MPOTEKaHHS PEaKIHi
B PacTBOPAX AJIEKTPOJUTOB.

83. I'enermueckas CBSI3b MEXKIY KIacCaMH HEOPTaHUIECKUX COCTMHEHHH.

84. T'maponus coneit. CTeneHb U KOHCTaHTa TUIPOIH3a.

85. Ponpb rumponmsa B OMOIOTHYECKHX, XUMHUECKUX MPOIEcCcaX U MPOIECCax BHIBETPUBAHUS
MHUHEPAJIOB U TOPHBIX MOPO/I.

86. IloHsTHE O KOMIUIEKCHBIX coequHEHUsX. OCHOBHBIEC MOJIOKEHUSI KOOPIWHAIIMOHHON Teo-
puu A. Bepuepa.

87. Knaccudukarus KOMIUIEKCHBIX COSTMHECHUH.

88. M3omepuss KOMIUIEKCHBIX COEAMHEHW: THUIpaTHAas, KOOPIWHAIIMOHHAs, LUC- M TpaHC-
H30MepHsl.

89. HomeHkaTypa KOMIUIEKCHBIX COSTUHEHUH.

90. Ilpuposa XUMHUYECKOW CBSI3M B KOMILJICKCHBIX COCIMHEHUSAX. PaccMoTpeHue ee ¢ Mmo3uiuii
METO/ia BAJICHTHBIX CBS3€EHl.

91. DrexTponHTHYECKas TUCCOMMAINS KOMIUIEKCHBIX COSJMHECHUN. Y CTOMYUBOCTh KOMILICKC-
HBIX HOHOB B pacTBOpax. KOHCTaHThI HECTOMKOCTH.



92. TlonsTue 0 OMOHEOPTaHUYECKOM XUMHH. 3HaYCHHE MPOIIECCOB KOMIUIEKCOOOPa30BaHUs B
XUMHH U OMOJIOTUH.

93. Ponb pyccKHMX YYEHBIX B Pa3BUTHUHU yUEHUS O KOMIUICKCHBIX coenuHeHusX. Paboter JI.A.
Uyraesa, .U. Yepnsiera, A.A. ['punOepra.

94. Bonopoa. U3otombl. Pacnipoctpanenue B mpupoe. OcOOCHHOCTH TOJIOKEHUS B TIEPHOIH-
4ecKol cucremMe. XapaKTepUCTHKa MOJIEKYJIbl BOJOPOaA € MO3UIMI METO/1a BAJIEHTHBIX CBSI3€H
U MOJIEKYJSIpHBIX opOuTainei. JlabopaTopHble ¥ MPOMBIIIJICHHBIE CIIOCOOBI MOJTYYEHHUsI BOZO-
pola, ero pU3NYECKUe U XMMHUYECKHE CBOMCTBA. MeTOJbl MPEeAOCTOPOKHOCTU MPH padboTe ¢
BOJIOPOJIOM.

95. Bogopoa — TomuBo Oyaymiero. MojeKyspHbIi 1 aTOMapHbI BOJOPOJ] KaKk BOCCTAaHOBHU-
Tenb. CoeAMHEHNs BOAOPOJa C METallIaMi M HEMETaJNIaMU: CTEIIEHb OKUCJIEHMsI aTOMOB 3Jie-
MEHTOB B MOJIEKYJaX U MPHUPOJAa XUMHUYECKOW CBS3M B HUX, KUCIOTHO-OCHOBHBIE M OKHCIIH-
TEJIbHO-BOCCTAaHOBUTEIIbHBIEC CBOMCTBA. [I[pMeHenne Bojopo/ia B MPOMBIIUIEHHOCTH | Jlabopa-
TOPHOM MPAKTHUKE.

96. DneMeHTHI II1aBHOM MOATPYHNBI cenbMoi rpynmbl. OOmas xapakTepucTHKa aTOMOB dJie-
MEHTOB U IIPOCTHIX BELIECTB. Mepbl IPEIOCTOPOKHOCTU IIPU pabOTe ¢ TrajJoreHaMu.

97. ®Ttop, ero pacupocTpaHeHne B MPUPO/IE, CIIOCOOBI TOTYUYEHUS, PU3NIECKUE U XUMHUECKHUE
coiictBa. Coenunenus ¢ropa. dropoBonopos. Ilonydyenue u coiicTBa. Accouuanust MoJe-
kyin. dropoBomopoaHas (TUTaBHKOBas) KUCIOTa, Gropuasl, Gropun kucimopona. [IpumeHenue
¢dTOpa u ero coeTMHEHUH.

98. Xiop, HaxoXXJeHHWE B TPUPOAE, W30TONBL. JlabopaTopHbIE U MPOMBIIIICHHBIE CIOCOOBI
NoJTy4eHus1, GU3NYECKUE U XUMHUECKUE CBOICTBA. XapaKTep COeMHEHUH XJI0pa ¢ MeTallIaMH.
MexaHu3M peakLuu XJiopa ¢ BOJOPOJIOM.

99. XI0poBOJOPOJ, CONsIHAsA KUCIOTa: JaOOpaTOPHbIE M IMPOMBIIIICHHbIE CIIOCOOBI MOJTyYe-
Hus. Pru3ndecKkne 1 XUMUYECKUE CBOMCTBA COCIMHEHUM, IPUMEHEHHUE.

100. KucnopoiHble CO€AMHEHHSI XJIOpa: OKCU/IbI, KUCIOTHI, COJIH.

101. Ilpumenenue xjopa U ero coenuHeHuid. OXpaHa OKpPYKAIOUIEW Cpeasl OT 3arps3HEHUs
xjopoM. Ilonstue o IIJIK BpenHbIX BeliecTB, XJ0pa.

102. bpom, non. Pacripoctpanenune B mpupoze. JlaboparopHbie U MPOMBIIUICHHBIE CIIOCOOBI
NoJIy4eHus1, GpU3nYeckre U XMMUYECKHUe CBOMCTBA MPOCTHIX BellecTB. bpomMoBoopoiHas u no-
JI0BOJIOPOJIHAS KUCIIOTHI U X coiu. [lomydeHnne, cBoiiCTBa U MpUMEHEHHE.

103. CpaBHuTENBbHAS XapaKTEePUCTHKA CHJIbI TAJIOT€HOBOJAOPOAHBIX KHCIOT U BOCCTAHOBHUTEb-
HBIX CBOWCTB MX aHMOHOB. HampaBiIeHHOCTh peaknuii MeXy raJlor€HaMu U BEUIECTBAMH, CO-
Jep KalIMMHU T'aJOT€HU/-HOHBI.

104. Kucnopoasie coeIMHEHMs Opoma 1 HoJa.

105. CpaBHuTENbHAs XapaKTEepUCTHKA OKCHKHCIOT TajloTeHOB C OJMHAKOBBIMU CTEHNEHSIMHU
OKHCJIEHUS KHCIO0TOOOPa3yIOIIUX 3JIEMEHTOB.

106. OOmias xapakTepUCTHKA COEJAMHEHHWH TraJloreHoB Jpyr ¢ JApyroM. buosjormueckas posib
MPOCTHIX BEIMIECTB M COCTMHEHNH, 00Pa30BAHHBIX TAJIOTEHAMH.

107. DneMeHTHI IMTaBHOW MOATPYNIBI HIecTON rpynmnbl. OO0mas xapakTepucTHKa aTOMOB 3Je-
MEHTOB ¥ ITPOCTHIX BEIIECTB.

108. Kucnopon. M3otonsl. JIabopaTopHble U MPOMBIIUIEHHBIE CIIOCOOBI MOMy4YeHus, huznye-
CKHE U XMMHUYECKHE CBOWCTBA.

109. Oxcunpl: crocoObl MOTyYeHHs, CBOUCTBA, KiIacCU(UKaLns 1 HOMEHKIIATYpa.

110. Amtotponus kuciopoaa O30H, €ro CBOWCTBA, MOTy4YeHHE, 00pa3oBaHUE B IIPUPOJIE.

111. O6nactu npuMeHeHus kuciaopoaa. Pois kucinopoaa B mpupoe.

112. Bo3ayx. IlocTosiHHBIE M TIEpEMEHHBIE COCTaBHBIC YacTh Bo3ayxa. [Ipobiaema grcToro Bo3-
nyxa. JKuakuid Bo3yx, ero CBOMCTBA M MPAKTUYECKOE HCIIOJIb30BAaHHE.

113. BogopoHbie coeTMHEHUsT KHCIopoaa. Boma n mepoKcHT BOJAOPOIa, COCTaB M JIEKTPOH-
HOE CTPOEHUE MOJIEKYIL.

114. Cepa. Cepa B mpupoae. Amiotponusi cepbl. @U3nYecKue CBOICTBa ee BaXKHEHIINX MO-
mudukanuid. XUMUYeCKUe CBOMCTBA U MPAKTUYECKOE TPUMEHEHHUE CephbI.



115. Bogopoansle coequHeHus cepbl. CepoBOAOPOA: NOTyUeHUE, PU3NUECKIEe U XUMUYECKHE
cBoiicTBa. PU3HOJIOTUYECKOE NEUCTBUE CEPOBOAOPOIA, €r0 MPEACIbHO JIOMYCTUMAas KOHIICH-
Tpamus. CepoBOIOPOIHAS KUCTIOTA U CYJIb(UIBL.

116. KucnopoJHble COETUHEHHS CEPbl: CTPOCHUE MOJIEKYJ, XapaKkTep BaJCHTHBIX cBs3eil. Ok-
cun cepol (1V): maboparopHbie U MPOMBIIUICHHBIE CIIOCOOBI MOTYYeHHSI, (PU3HUECKUE U XUMHU-
YeCKUE CBOMCTBA, €ro MpeAesbHO TOMYCTUMAas KOHIICHTPAIHSI.

117. Xumudeckue CBOWCTBA CEPHUCTOW KUCIOTHI U Cylb(uroB. THocepHas KUCIOTa, THO-
cyab(aThl, UX MPAKTUUECKOE 3HAYCHHE.

118. Oxkcun cepsl (VI), ero pusnueckue u XuMUYECKHE CBOUCTBA.

119. Cepnas xwucinora. CBOWCTBa KOHIEHTPHUPOBAHHOW M pa30aBIICHHOW CEPHOW KHCIIOTHI.
[TpaBwia oOpartieHus ¢ KOHIICHTPUPOBAHHOM CEPHON KUCIOTOM.

120. Oneym u nupocepHasi kuciota. Colu CepHOW KHUCIOTHI, UX HAXOXACHHE B MPHUPOJE,
CBOICTBA U NPUMEHEHNE. 3HAUEHUE CEPHOM KUCIIOTHI U €€ COJIEW B HAPOJHOM XO3SIICTBE.

121. Buonorudeckast pojb cepbl, KPyTOBOPOT B MPUPO/IC.

122. Cenen u temnyp: pU3NUYECKUE U XUMHUUECKUE CBOWCTBA, 3HAYCHHE B COBPEMEHHOH TeX-
HUKe. BoiopoaHble U KUCIOPOAHbIE COeIMHEHUs celieHa U Teyurypa. OKCUABI celeHa U Tely-
pa ¥ UX KUCIIOTHI.

123. XapakTep u3MEHEHHs CBOMCTB BOJOPOIHBIX COCTUHEHHUI JIEMEHTOB B MOATPYIIIIE: MPOY-
HOCTb U TOJISIPHOCTH MOJIEKYJI, BaJICHTHBIE YIJIbI, CUJIbl COOTBETCTBYIOIUX KHUCIIOT, BOCCTaHO-
BUTEJIbHBIE CBOMCTBA aHHOHOB KHCIIOT.

124. DneMeHTHI TTIABHON NOATPYIIBI MATON Tpymiibl. O0mas XapakTepUCTUKA aTOMOB dJIEMEH-
TOB ¥ MPOCTHIX BEIECTB.

125. Azot. A3ot B ipupojie. JlJabopatopHbie W TPOMBIIIJICHHBIE CIIOCOOBI MTOYYCHHUS, TIPUME-
HEHUE a30Ta.

126. AMMuak. DIIEKTpOHHOE CTPOSHHE M Te€OMETpHsl MOJeKyibl. JlabopaTopHbIe W MPOMBIII-
JIEHHBIE CIIOCOOBI MOTy4YeHUs, PU3NUECKHe U XMMUUECKUE CBOMCTBA.

127. Conmu aMMOHWUSI, UX CTPYKTYpa, CBOMCTBA. [IPOIYKTHI TEPMHUECKOTO Pa3I0KECHUS Pa3Iny-
HBIX COJIell aMMOHHUSI.

128. Peaknuu 3aMeneHUs aTOMOB BOZOPOAA B MOJIEKYJIe aMMHUaKa. AMH/IbI, IMUIbI, HUTPHUIIBI
MetaioB. [IpakTudyeckoe mpuMeHEHHEe aMMUaKa U COJIe aMMOHMUSI.

129. I'mppasuH: cTpoeHHE MOJIEKYJIbl, XHMHUYECKHE CBOMCTBA. | MApOKCHIIaMHH.

130. A30THCTOBOIOPOIHAS KUCTIOTA. A3H/IBL.

131. Oxcunsl a30Ta: CTPOGHUE MOJIEKYI, YCTOMYMBOCTh, TIOJYYEHHE M CBOWCTBA. PaBHOBecHe
auMepu3sarn okenaa asora (1V).

132. AzotucTast KHCIOTa, HUTPUTHI.

133. A3oTHas kucioTa. DIEKTPOHHOE CTPOECHUE U TeoMeTpHsl Mojekynbl. JlabopaTtopHsle u
MIPOMBIIIIJICHHBIE CITOCOOBI TOMYYEeHUsI a30THOW KHUCIIOThI. XMUMHUUECKHE CBOMCTBA a30THOM KH-
cioTel. BzaumogeiictBue ¢ mMetauiaMu U Hemetamiamu. Llapckas Bojka, XJIOpHJ HUTPO3MIIA.
Hurpatel. Tepmudeckoe pas3nokeHne HUTPaToB.

134.buonorunyeckas poib a3ota. [Ipobiiema csi3aHHOrO a3zora. A30THbIe yoOpeHus. Pazsutue
MIPOU3BO/ICTBA A30THBIX YIA0OPEHUH.

135.®octop. Baxkneiimue npupoiHble COeAMHEHUS, OJTyuyeHHEe. AJUIOTPOIHbIE MOIU(PUKAILTIH
docdopa, ux coiictBa. TokcuuHocTh 6emoro pochopa, Mepbl MPETOCTOPOKHOCTH TIPU padboTe
C HUM.

136.Dochuast meramuioB. @ochunsl. CpaBHEHHE TEOMETPUU MOJICKYJI U CBOWCTBA GochrHa U
aMMMaKa.

137.Kucnoponnusie coenuaenus (ochopa. @ocdoproBarucras, ochopucras n dochopHas
KHUCJIOTBI: CTPOEHHE MOJIEKYJ, OCHOBHOCTb. MI3MeHEeHHEe yCTOMUMBOCTH, KUCIOTHBIX U OKUCIIH-
TEITbHO-BOCCTAHOBUTEIBHBIX CBOMCTB B Py OKCUKHUCIOT (hochopa.

138. Metadocdatsl, nomudocharsl. Conb opToHocPOpHOIl KUCIOTHI, UX MPAKTUYECKOE MPU-
Menenue. ["anorenuast Gochopa, UxX THAPOIIU3.



139. Buonoruyeckas ponb docdopa. Dochopusie ynodbpenus. Mcnonb3oBanue ¢hochopHbIx
ynoOpeHuit Ha mo4Bax ¢ pasHeiM pH. Pa3zButne mpousBoacTBa ¢pocdopHbix ynoopenuii B Poc-
CHH.

140. Mpuubsk, cypbMa, BUCMYT. PaciipocTpaneHue B IpUpoJe, MOJy4eHHE IPOCTHIX BEILECTB.
CpaBHUTENbHAS XapaKTEPUCTUKA (U3NUYECKUX U XHMHYECKUX CBOMCTB MBIIIBbSIKA, CYPHMBI,
BUCMYTA.

141. BopmopoaHble COEIUHEHMS MBIIIbSIKA, CypbMbl, BUCMYTa PA3JIMYHBIX CTEIEHEH OKHCIIe-
Hus. VX mosyueHue u cBocTBa. 'ajloreHuabl MbllIbsKa, CypbMbl, BUCMYTa, UX CBOMCTBA.
I'maponus cosel MbIIBbSAKA, CYpPbMBbI, BACMYTA.

142. CpaBHeHHE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB MBIIIbSIKA, CYpbMbl, BUCMYTa B
CTENEHU OKUCIEHUS 3 U 5. OU3NO0JIOrMUECKOe IEHCTBUE MBIIIbSIKA U €ro coenuHeHun. [Ipak-
TUYECKOE 3HAYCHHUE MBILIbSIKA, CYpbMbl, BACMYTA U UX COEAUHEHHH.

143. DnemeHTHI TIaBHOM MOIATrPYIIBI YeTBepTod rpymnmbl. OOmas XapakTepUCTHKa aTOMOB
3JIEMEHTOB U IIPOCTHIX BEIIECTB.

144. VYrnepoa. Yriepon B mpupoje. AIOTponus yriepojaa: anmas, rpadut, kapOuH. Mx
CTPYKTYpa, pU3NUECKUEe U XMMUYECKHE CBOMCTBA, IPAKTUUECKOE 3HAYEHHE.

145. Kparkas xapakTepUCTHKa BOJOPOJIHBIX COEIMHEHUH yriiepoJa. YIJIepol B OpraHMuecKux
COEIMHEHUSIX.

146. KapOuasl MeTaIIOB, UX OOIIas XapaKTePUCTHKA.

147. Oxcun yrnepona (I1). Oxeun yrnepona (I1) kak BoccranoBuTenb. OU3HONIOrHUECKOE ACH-
ctBue okcuaa yriepozaa (l1) u mepsl npenoctopokHocTH 1pu padoTe ¢ HUM. [lepBas momorb
IIPU OTPABJIEHUH yrapHbIM razoM. docreH, KapOOHUIIbI METAJIIOB.

148. Oxkcup yrinepoaa (IV), ctpoenne ero Mosekynbl, pU3HUECKUE W XUMHUYECKUE CBOMCTBA.
JIaGopartopHble U TPOMBIILIeHHBIE criocoOb! monydyenus. Okcun yriepona (1V) B mpupose.
149. VYronbnas kucnota. KapboHaTsl u ruapokapOoHaTsl. PacTBOPUMOCTH, THAPOIIN3, TEPMHU-
4yecKas yCTOMYUBOCTb.

150. CoenmneHus yriepona ¢ a30ToM U rajoreHamu. CHHIIbHAS KucioTa. [{manusr.

151. Terpaxnopun yriepona. @Topnpous3BoAHbIE YIIepoa, MoHsATHe o0 ppeonax. Kpyrosopor
yriepoja B IPUPOJE.

152. Kpemnuii u ero coenunenus. Kpemuuit B npupoze. Ilpupoansie cunukatsl. JlabopaTtop-
HbIE€ U IPOMBIIIJIEHHBIE CIIOCOOBI MOJTyueHus1 KpeMHus. CBOMCTBA KPEMHUS M €r0 PUMEHEHHE.
BonoponHbie coennHeHsI KpEMHUS, OTIMYNE UX CBOMCTB OT aHAJIOTMYHBIX COEAMHEHHUH yrie-
pona. Cunuuu il MeTaioB. JJuokcua KpeMHus.

153. T'epmanuii, 0J10BO, CBUHEI M UX coeanHeHus. [lomyyeHne mpocThIX BeUlecTs, ux (puznye-
CKHE€ ¥ XUMUYECKHE CBOMWCTBA. AJIOTpOIUs. 3HaUYeHUE FrepMaHus B COBPEMEHHOM TEXHUKE.
154. KpaTkas xapakTepuCTHKa BOJAOPOAHBIX COCIMHEHUN TepMaHus, 0JI0Ba, CBUHLA. OKCHIBI
U TUJPOKCUBI, UX KHCIOTHO-OCHOBHBIE M OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA. Boc-
CTaHOBHTEJbHbIE CBoOWcTBa coenuHeHui onoBa (Il). IlpuumHBl MOHMMKEHMS YCTOWYMBOCTH
BBICILIMX CTETIEHEN OKHUCIIEHUS B PsIly T€pPMAHUN — CBUHEIL.

155. TIpumeHeHHe 0J0Ba, CBUHIIA M UX COCIAMHEHHMH B HAapOAHOM XO3HCTBeE. 3alliuTa OKpY-
JKaroIIeH cpesibl OT paclbUICHUSI COETUHEHUH TSXKENbIX METaJJIOB.

156. DnemeHTHI TJaBHOM MOATPYMIIEI BOCBMOM Tpynmbl. VIcTOpHsS OTKpBITHS 35eMeHTOB. Mx
MECTO B MEPUOJUYECKON CUCTEME U 3JIEKTPOHHAs CTPYKTypa aToMoB. OOBbsICHEHNE HEBO3MOXK-
HOCTH CYILIECTBOBAHUS JIByXaTOMHBIX MOJIEKYII C TIO3ULIUI METO/Ia MOJIEKYJIAPHBIX OpOUTaIEH.
157. HaxoxneHue B NpUpOJIe AIEMEHTOB TJIaBHOM MOArPYIIBI BOCBMOI TPYMIIbI, CHOCOOBI UX
BbIJIeNIeHUs], (pU3ndeckue cBoiicTBa. [IpumeHeHne remus, HeoHa, aproHa. BaxHelme coenu-
HEHUsl KCEHOHA U KPUNTOHA, UX cBoiicTBa. [lonyueHne u npuMeHeHue.

158. DnemeHTHI IN1aBHOM MOATPYIIIBI MEPBOM TPyHIbl. PacpocTpaHeHHOCTh B 3eMHOM KOpe,
M30TOMHBIN COCTaB, BaKHEWIUE MpUpoAHbIEe coenunHeHus. OOmas XxapakTepucTHKa aTOMOB
IIETIOYHBIX METAJUIOB, (PU3MUECKUX U XMMHUYECKUX CBOMCTB MPOCTHIX BemiecTB. [IpaBuia xpa-
HEHUS ¥ TEXHUKA 0€30M1acCHOCTH MPH paboTe CO IIETOYHBIMU METAIITIAMH.



159. CnocoObl noay4eHus IeT0YHbIX MeTaoB. CBOMCTBA, MOIYYEHHUE U MTPUMEHEHHE BaXK-
HEUIINX COCTMHEHUM 3JIEMEHTOB: TUAPHUIOB, OKCUIOB, THAPOKCUIOB, COJICH.

160. Ilomyuenue coabl. Mepbl MPeAOCTOPOKHOCTU MPH paboTe cO ImIenodYaMu. 3HaA4eHUe COo-
€IMHEHUN HATPUS U KaJusl sl >KUBBIX OpPraHU3MOB.

161. DnemeHTHI ITaBHOW MOATPYIIBI BTOPOI TpynIbl. PacpocTpaHeHHOCTh B 3eMHOM Kope,
M30TOIHBII COCTaB, BAYKHEUIIINE IPUPOIHBIEC COSIMHEHHUS.

162. OOGmas xapakTepuCTHKa aTOMOB 3JIEMEHTOB TJIaBHOW MOATPYIIIBI BTOPOI Tpynibl, GU3u-
YeCKUX M XMMHUYECKUX CBOMCTB MPOCTHIX BemiecTB. [loBeneHre MeTalioB B peabHbIX aTMO-
cdepHbix ycnoBusax. [IpaBuia XxpaHeHHS IEIOYHO3EMETBHBIX METAJUIOB, MEPHI IPEAOCTOPOXK-
HOCTH IIpH paboTe C HUMHU.

163. TlpumeHeHHe METaJUIMYECKOro OepUiuIs M MarHusi B HapoJHOM xo3siictBe. [lomyueHue
MIPOCTBHIX BELIECTB, 00pa3yeMbIX 3J€MEHTaMU IJIABHOW MOATPYIIBl BTOPOW TPYMIbI, B MPO-
MBIIIEHHOCTH.

164. CoenuHeHUs 3J€MEHTOB TNIABHOM MOATPYIIBI BTOPOM TPYIIIBI: TUAPUJIBI, OKCUIBI, TH-
POKCH[IBI, IEPOKCHIBL, CONH. VX moydyenue, pu3ndecKkue CBOWCTBA, 3aKOHOMEPHOCTH U3MEHE-
HUSL XUMHYECKHUX CBOUCTB.

165. Heramenas u ramenas u3Bectb. CBOICTBA, MONydYeHUE U IPUMEHEHHE.

166. dwuznonornyeckoe NEHCTBUE COCTUHEHUI AIIEMEHTOB IJIaBHOW MOATPYIIBI BTOPOM TPyII-
1bI. MepBl IPeOCTOPOKHOCTH TPH paboTe ¢ COSAMHEHUSME OepUILIHSI U OapHsl.

167. JXecTkocTb BOABI M CIIOCOOBI €€ YCTPAHEHHUS.

168. DnemeHTHI TTTaBHOW MOATPYIMIIBI TPEThEH IpymIibl. PacpocTpaHeHHOCTh B 3¢MHOH KOpe,
M30TOMHBIN COCTaB, BaKHEWIHWE MPUPOAHbIE coenuHeHus. OOIIas XapakTepuCcTHKa aTOMOB
3JIEMEHTOB, (PU3MUECKUX U XUMUYECKUX CBONCTB MPOCTHIX BEIIECTB.

169. Bop. AmnorpornHble MoaupuKanuy, BaXHEHIHE GU3HUECKUX U XMMHUYCCKHUX CBOMCTBA
KPUCTAJINYECKOIr0 Oopa, ero nojiyueHue 1 NpuMeHEeHHeE.

170. OcoGeHHOCTH CTPYKTYpBHl OOPOBOJOPOJIOB, UX CBOICTBA. bopuasl metamnoB. Hutupun
6opa. Oxcun U THIPOKCHIT O0Opa: CTPYKTypa, CBOMCTBA, mpuMeHeHue. OpToOOpHas KUCIIOTA.
bypa. bop kak MUKpOdIEMEHT.

171. Amomunuii. Gusndyeckue 1 XUMUYECKUE CBOMCTBA MIPOCTOTO BEIIECTBA, €0 MOTyUYCHHUE.
Amtomunotepmus. [I[puMeHeHne amoMUHNS U CIJIABOB.

172. TlomyueHue BaKHEWUIIMX COCTUHEHHWH ATIOMUHUS: OKCHJIA, TUIPOKCHIA, THIPOKCOAITIO-
MHUHATOB, COJIEH, UX MPAKTUUECKOE MPUMEHEHHE.

173. Tammii, naauid, Taumid. Ou3ndeckrne U XUMUYECKUE CBOMCTBA MPOCTHIX BEMIECTB, UX
MPAaKTUYECKOE HUCIIOIb30BaHUE.

174. TlonyueHue U CBOMCTBA BAXKHEHIIINX COSTUHEHUMN TaJUINS, WHIWS, TAJUTUS: OKCUIOB, TH/I-
POKCHUOB, COJIEH.

175. 3akOHOMEpPHOCTH HM3MEHEHHUSI KHCJIOTHO-OCHOBHBIX CBOMCTB THJIPOKCHJIOB 3JIEMEHTOB
[JIABHOM MOATrPYNIBI TPETHEN IPYIIBI C YBEIUUEHUEM 3aPSAI0B SAEP UX aTOMOB.

176. OOmas xapakTepUCTUKA CBOWCTB 3JIEMEHTOB TJIABHBIX IMOATPYII ITEPHOTUICCKON CHCTE-
™Mbl JI.1. MenzeneeBa u ux coeAMHEHUI. 3aKOHOMEPHOCTH M3MEHEHHUS PanyCOB, SHEPTUU UO-
HU3ALlMH, CPOJICTBA K 3JIEKTPOHY, AIEKTPOOTPHUIATEILHOCTH aTOMOB 3JIEMEHTOB B MEpUOJIaX U
TJIaBHBIX MOATPYIIAX.

177. CoenuHeHHS METAUIOB M HEMETAJJIOB TJIABHBIX MOJATPYNI ¢ BOAOpojoM. M3meHneHus B
MEepPUOIAX U MOArPyNIax MOJSIPHOCTH U MPOYHOCTHU CBSI3U B COCAMHEHUSX JIIEMEHTOB TJIABHBIX
MOATPYII € BOAOPOIOM. 3aKOHOMEPHOCTH U3MEHEHHS X BOCCTAHOBUTENIBHBIX CBOICTB.

178. KucinoTHO-OCHOBHBIE CBOWCTBA OKCHUJOB U THAPOKCUIOB DJIEMEHTOB TJIABHBIX MOTPYIIIL.
Oxkcuapl. CTpoeHUE, THUIT CBSI3U MEXKy aTOMaMH; U3MEHEHUE BETUINHBI A((HEKTUBHOTO 3apsiaa
aTOMOB KHCJIOPOJIa B OKCHJIaX HAa MPUMEPE OKCHJIOB BTOPOTO U TPETHETO MEPUOAOB U TIIABHBIX
MTOATPYIIIL.

179. HM3meHeHUEe KUCIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB DJIEMEHTOB B MEPUOJAX U TIABHBIX
noarpynmax. ['mapokcuapl. 3aBUCUMOCTh XapaKTepa MX IHUCCOIMAIMNA OT BEJIUYUH YCIOBHBIX
pPaauycoB U 3apsiioB MOHOB AJIEMEHTOB. M3MeHeHne xapakrepa JUCCOLMAIliU THAPOKCHIOB Ha



IIpUMepax 3JIEMEHTOB TPETHEro MEPUOAA U TJIABHBIX MOArPYIII IIEPBOM, BTOPOM, MATOH, LIEC-
TOW U CEIbMOU TPYIIIL.

180. M3meHeHue yCTOMYMBOCTH PA3IMYHBIX CTETICHEH OKMCIIEHUS aTOMOB JIEMEHTOB B TJIaB-
HbIX noarpynnax. OKUCIUTeNbHbIE CBOWCTBA COCIMHEHUH, COJEepKAIIUX aTOMbI 3JIEMEHTOB B
BBICILIMX CTENEHSAX OKUCICHUS.

181. OGmas xapakrepuctrka d- u f-amementoB. OCOOEHHOCTH 3IEKTPOHHBIX CTPYKTYp aro-
MoB aneMeHTOB d- u f-cemeiictB. X mosoxenune B nepuoanyeckonn cucreme. CpaBHEHHE
CBOMCTB aTOMOB, MPOCTBIX BEIIECTB M COCAMHEHHM 3JIEMEHTOB IJIaBHBIX U MOOOYHBIX IO/I-
rpymi. OTIn4ne B IIaBHBIX U MOOOYHBIX MOATPYIIAX XapaKTepa U3MEHEHUsI CBOMCTB 3JI€MEH-
TOB M WX COEIMHEHHMH IMpH BO3pACTaHUM 3apsAloB sjep aromMoB. MHorooOpasue creneHein
OKHCJICHHS, TIPOSIBIIIEMBIX aTOMaMH 3JIEMEHTOB MMOOOYHBIX MOATPYIII.

182. JlantaHouaHoe U aKTUHOMAHOE cxkartue. CXOACTBO CBOMCTB 3JIEMEHTOB ISATOTO U IIECTO-
ro nepuo1oB. CKIOHHOCTH 0-3JIEMEHTOB K KOMILJIEKCOOOPa30BaHHIO.

183. DnemeHTHI MOOOYHON MOATPYIIBI TpeThedl Tpymnmbl. OOImIas XapakTEPUCTHUKA aTOMOB
AJIEMEHTOB, (PU3MUECKUX U XUMHUUECKUX CBOMCTB MPOCTHIX BEILECTB.

184. Ckannwmii, UTTpUM, JaHTaH, akTUHUH. [Ipeackasanue cBOWCTB 3Kabopa (CKaHIUs) U €Tro
coenunenuit J[.11. MeHieneeBbIM.

185. HaxoxneHue 3J€MEHTOB MOOOYHOM MOArPYMIbl TpeTheil rpymmbl B mpupoae. OKcumabl,
THAPOKCHUIBI, coi. CpaBHEHHE CBOMCTB 3JIEMEHTOB IJIABHOW W MOOOYHOM TOIATPYIIT TPEThEH
TPYIIIbL.

186. DnemeHTHI MOOOYHOM MOATPYMITBI YeTBEPTOi Tpynmbl. OOmas XapakTepruCcTUKa aTOMOB
AJIEMEHTOB, PU3NYECKUX U XUMUUYECKUX CBOWCTB IMPOCTHIX BEILIECTB.

187. Twran, uupkonui, rapuuii. Haxoxaenue B npupoge. XUMU3M HX TOIyYEHHUS U3 MPHU-
ponHbIX coenuHeHuil. OKCUabI, TUAPOKCUIBI, conu. [IpuMenenue Tutana, HUPKOHUs, TaQHUS U
UX COCIUHEHMIA.

188. 3nauenue cunTe3a snmemeHta Ne 104 B pazBuTHM NEpUOAMYECKOTO 3akoHa. CpaBHEHUE
CBOWCTB 3JIEMEHTOB TJIABHOW M TIOOOYHOM MOATPYIIN Y€TBEPTOM IPYIIIIEI.

189. Tema 14. DnemeHTHl MOOOYHOW MOArPYHNBI HATOW Tpymmbl. OOIIas XapaKTepUCTUKA
aTOMOB 3JIEMEHTOB, (PU3MUECKUX U XUMUYECKUX CBOIMCTB MPOCTHIX BELIECTB.

190. Bawnagwuii, HuoOwuii, Tantan. Haxoxaenue snemeHToB B mpupoae. CrnocoObl UX Mmoiyde-
Hus. OKCUIbI, TUAPOKCUABI, conu. [lpumeHeHue BaHamus, HUOOUWs, TaHTana. CpaBHEHHE
CBOMWCTB 3JIEMEHTOB IJIABHOW U MOOOYHOM MOJTPYII MATOM TPYIIIbI.

191. DnemeHTH MOOOYHOW MOATPYMITEI MmecTOi rpynmnbl. OOmas xXapakTepUCTHKAa aTOMOB
3JIEMEHTOB, (PU3MUECKUX U XUMHUUECKUX CBOMCTB MPOCTHIX BEILECTB.

192. Xpowm. IIpupomausie coenuaeHns xpoMa. [lomyaenue xpoma u peppoxpoma. [Ipumenenune
XpoMa M €ro CIUIaBOB.

193. Coenunenus xpoma (I1, 111, VI) — okcunpl, ruapokcuasl, conu. [lonydenue, pusndeckue
U XMMHYECKHE CBOMCTBA. 3aBUCUMOCTDh KMCIOTHO-OCHOBHBIX CBOMCTB OKCHAOB M THIPOKCUIIOB
XpoMa OT BEJIMUYMHBI YCIOBHBIX 3aps70B U PailyCOB COOTBETCTBYIOIIMX MOHOB. ['Mapokco- u
okcoxpomatel  (lII).  Kommnekcubie  coemunenus  xpoma  (ll).  OkwucnutenbHO-
BOCCTaHOBHTEIIbHBIE CBOWCTBA coeauHernii xpoma (111).

194. XpoMoBBI€ KUCIIOTHI, X CBOMCTBAa. XpOMAaThl U JIUXPOMAThl. YCIOBHUS UX CYILIECTBOBA-
Hus. Coenunenus xpoma (V1) kak okucnutenu. XpomoBasi CMECh.

195. Monubnen u Bonbdpam. [Tonydenue monubaeHa u BoabhpaMa U3 NPUPOAHBIX COEIUHE-
Huil. [lonstue o mopomkoBoil Metasutypruu. CBolicTBa U MPUMEHEHHE MOJIHOJeHa U BOJIb-
pama M UX CILUIaBOB.

196. Oxcuasl M THAPOKCHIBI MOJIMOICHA U BOJIb(ppama. MonmubaeHOBas U BOJIb(paMoBast KH-
CJIOTBI U UX COJIU.

197. CpaBHuTelIbHAsS XapaKTEPUCTHKA CBOMCTB DJIEMEHTOB TJIABHOW M IMOOOYHOW IOATPYIII
LIECTOM TPYIIIBL.

198. DnemeHTH TOOOYHON MOATPYMIBI ceapMON rpynmbl. OOmas XapakTepUCTHKAa aTOMOB
9JIEMEHTOB, (PU3MUECKUX U XUMHUUECKUX CBOMCTB MPOCTHIX BEILECTB.



199. Mapraneu. Ilpupoansie coenuHenus Mapranua. IlodydeHune maprania M3 HOPUPOAHBIX
coequnenuil. [Ipumenenune mapranua. CriiaBsl Mapranua. deppomapraneir.

200. Okcuibl ¥ THAPOKCHIBI MapraHiia. 3aBUCHMOCTh WX CBOHCTB OT CTEIIEHU OKHCIICHHUS
aToMoB Mapranna. CoelMHEeHUsl MapraHila BBICIIUX CTENeHel OKHcIeHus. MapranioBucTas u
MapraHioBasi KUCJIOThbl, MaHIaHAThl U NepMaHraHatbl. OKUCIUTEIbHBIE CBOMICTBA MAHTAHATOB
Y MIePMaHraHaTOB. 3aBUCUMOCTb OKHCIUTENIbHBIX CBOMCTB NepManraHatoB oT pH cpeasl. Map-
raHell Kak MUKpPO3JIEMEHT IUTaHUsI pACTEHUH.

201. Texueumii u penuii. CoiictBa penusi. Ero okcuapl u runpokcusl. Conu. PeHueBas ku-
clloTa U ee coiu. BoccTaHOBUTENBHBIE CBOMCTBA PEHATOB.

202. CpaBHUTeNbHAs XapaKTEPUCTUKA CBOMCTB AJIEMEHTOB TJIABHOM M MOOOYHOM MOATPYIII
CEABbMOM IPYIIIIBIL.

203. DnemeHTH MOOOYHON MOATPYMIBI BOCKMOHM rpymmbl. OOmas XapakTEepUCTHKAa aTOMOB
JJIEMEHTOB, (PU3MUECKUX U XUMHUUECKUX CBOMCTB MPOCTHIX BEIIECTB.

204. DnemeHTHI ceMeHCTBa kele3a. PacmpocTpaHeHHOCTh B 3€MHOUM KOpe, BaKHEHIIINE TpH-
POJIHbIE COEIMHEHUS, UCTOPHSI OTKPBITHUS.

205. Yyryn, cTaib, JErMPOBAaHHbIE CTAM. XMMHU3M MPOU3BOJACTBA UyryHa M NEpejena ero B
ctanb. [lonydyeHue xene3a npsMbIM BOCCTAHOBJIEHHEM OKCHI0B. [Ipon3BoICTBO UyryHa U cra-
.

206. CpaBHeHHE CBOWCTB BOXHEHIIMX COCIUHCHHM Jkene3a, kobdanbra u Hukens (1), ux mo-
Ty4eHue u npumMeHenue. Oepparsl.

207. KoMIuieKCHbIE COeAMHEHHs Keme3a, KoOanpTa, HUKeNd. bronorndyeckas poiib coenuHe-
HUH kene3a, KobaabTa, HUKETIS.

208. DneMeHTHI ceMeiCTBa TUIATHHBL. PacripocTpaHEeHHOCTh B 3eMHOW KOpE, HCTOPHS OTKPBI-
tusa. Oco6eHHOCTH (PUBNYECKUX U XUMHUUYECKUX CBOMCTB MPOCTHIX BEIIECTB, MX MPAKTHUYECKOE
HCII0JIb30BaHUE.

209. CgoiicTBa BaXXHEMIINX COCAMHEHUN DIIEMEHTOB CEMEHCTBA IUIATHUHBI, UX IMOJY4YCHUE U
IIpUMEHEHUE B 1a00PaTOPHOM NMPAKTUKE, TEXHOJIOTUN U MEIULIMHE.

210. Ponb pycCKUX M COBETCKUX YYEHBIX B M3yYEHHUH HJIEMEHTOB CEMEICTBA IUIATHHBI U UX
COCIMHEHU.

211. DnemeHTHl MOOOYHOW MOATPYNIBI TMepBOoi rpynmbl. OOIIas XapakTepucTHKa aTOMOB
3JIEMEHTOB, PU3NYECKUX U XUMUYECKUX CBOWCTB IMPOCTHIX BEILIECTB.

212. Mens, cepeOpo 30m0T0. HaxoxxaeHue sneMeHTOB B mpupoje. CrocoObl UX MOJTydeHHs.
[IpumeHeHne MeTalIoB M UX CIUIaBOB. BaxkHeliue coequHeHus menu, cepedpa, 3omota. Ok-
CUZBI, TUAPOKCUIBl, coinu. KommiekcHble coeanHeHus. OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE
cBoiicTBa Meau, cepedpa, 3os0ta. Ponb nonoB menu (l1) u cepedpa (1) B pusmonornyeckux
nporeccax. Menb Kak MUKPO3JIEMEHT MUTAHUS PACTEHUH.

213. CpaBHUTENbHAs XapaKTEPUCTHKA CBOWCTB AJIEMEHTOB TJIABHON M TIOOOYHOW IMOITPYIIIT
[IEPBOM T'PYIIIIBL.

214. DnemeHTH TOOOYHOI TPYNIBI BTOPOW Tpymibl. PacmpocTpaHEeHHOCTh B 36MHOM KOpe,
M30TONHBIN COCTaB, Ba)KHEWIIME NMpHpOJHbIe coenuHeHHus. OOImas XapakTepUCTHKa aTOMOB
AJIEMEHTOB, PU3NYECKUX U XMMHUYECKHUX CBOWCTB IIPOCTHIX BEIIECTB.

215. dusnyeckre ¥ XUMHUYECKHE CBOMCTBA COCTUHEHUN 3JI€MEHTOB NMOOOYHOW IpyMIbl BTO-
pOIi rpynIbl B CTENIEHU OKUCIEHUS +2.

216. CoenuHeHHs PTYTH B CTENEHU OKucleHUs +1. BakHeline KOMIUIEKCHBIE COSIUHEHUS
3JIEMEHTOB MOOOYHOM IPYMIbI BTOPOM TPYIIIBL.

217. ®uznonoruyeckoe NeHCTBUE COeTUHEHMH MHKa, kaamus U ptyTH. [IJIK pryTu. Texnuka
0€e30MacHOCTH MpU paboTe CO PTYTHIO U €€ coeAMHEHUsIMU. [IpakThyeckoe UCoIb30BaHUE CO-
€MHEeHUN [TUHKA, KaJMUs, PTYTH.

218. Dnementsl f-cemeiicTBa (aHTaHUIBI M aKTUHUIBI). OCOOCHHOCTH 3JCKTPOHHBIX CTPYK-
Typ aToMoB 21eMeHTOB f -cemelicTBa. BaxkHelne BalleHTHBIE COCTOSIHUSI M CTEIICHU OKHUCIIe-
HUS aTOMOB.



219. Jlantanuasl. Haxoxxaenue B mpupone. Ousznueckue u XxuMudeckue cBoiicTBa. OKCHIBL,

TUIPOKCHIBI, COJIH.

220. AxtuHuAbL. McTOpHUsS OTKpBITHSA, KpaTKas XapakrepucTuka. CHHTE3 HOBBIX JIEMEHTOB.

Pa6oter U.B. Kypuarosa, I'.H. ®neposa, I'. Cubopra. [Ipobiema BepxHel TpaHULIBI IEPUOIHU-

YECKON CUCTEMBI.

221. VYpan. Haxoxnenue B mpupone. [Ipupoansie u uckyccrBeHHbIE M30TOMNBI ypaHa. [lomy-

YyeHue, (pusnueckre 1 XMMUYECKHe CBOMCTBA ypaHa. BaxxHele coeJMHeHUs ypaHa.

IpumepHuiii nepeuensv 3a0anutl K IK3aMeHy

1. Cwmech paBHBIX IO Macce KOJMYECTB IIMHKA U KapOoHaTa Kalblus 00padboTanu u30bITKOM
COJISTHOM KHCIOTHI. PaccunTaTh cpeiHIO0 TNIOTHOCTH 00pa30BaBIIelics CMECH ra3oB (H.Y.).

2. Ilemounoit meramt Maccoit 2,66 T moMecTwH B U30BITOK Xjopa. [lomyueHHoe TBepaoe B-
BO PAacTBOPWJIM B BOJE, K pacTBOpy M00aBUIM M30BITOK pacTBopa HUTparta cepebpa. [Ipu
9TOM BEIITANI 0cagoK Maccoi 2,87 r. Kakoi meTainr ObL1 B34T?

3. Cwmech kapOOHATOB HATPHUsS M Kaymsl Maccor 28 r oOpaboTaau cepHOM KUCIIOTOM, B3STOU B
u3obITke. [Ipu sTom Beigenuiock 5,376 1 (H.y.) ra3a. HaliTu MaccoByrO JOMIO KaXJIOTO
KapOOHAT B CMECH.

4. K pactBopy, conepkamieMy HUTpaAT cepedbpa maccoit 25,5 T, nqobaBwim Cyab(GU HATPHS
maccoii 7,8 r. KakoBa macca ocagxa?

5. K pactBopy, comepxariemy CaCl, maccoit 4,5 r, nob6asmiu 4,1 r NazPO,4. Kakosa macca
0caJIKa, €clid BBIXOJ MPOIyKTa cocTaBmiI 88% OT TE€OPETUYECKU BO3MOKHOTO?

6. Kakoif 00beM Bo3yxa motpeGyercs uist cxuranmst 1 M° rasa, HMEIOIIEro CIeLyONIHii co-
ctaB 1o oobemy: 50%H32, 35%CHa, 8% CO, 2% C,Hau 5% neroprouux npumeceir? O0b-
emHoe conepxkanue Oy B Bozayxe — 21%.

7. 5,1 r mopoIiKa 4aCTHYHO OKHCJIeHHOro Maruus oopadoramu HCI. TIpu sToM BbIIEINIOCH

3,74 n ra3a. Cxoyibko % Maraus ObUIO B MOPOIIKE?

[TonyuuTe XJ10p TpeMs CIOCOOAMH.

9. TomyunTte KUCIOPOA ABYMSI CLIOCOOAMH.

10. CoGepure anmapat Kurma 1 moiay4uTe ¢ ero moMoIbio YIIeKUCIbIN ras3.

11. TlokaxuTe, YTO CKOPOCTh XMMUUYECKOW PEAKIIMH 3aBUCUT OT IUIOMIATU CONPUKOCHOBEHUS
BEIIECTB.

©

Yca0Bus BbICTABJIEHHUS 3a4eTa

HToroBas arTecTanus — 3K3aMeH — IPEAIOJIaraeT yCTAaHOBJICHHUE YPOBHS C(hOPMUPOBAHHO-
CTH CJIEIYIOLINX KOMIIETECHIIUHI:

VYK-1 CnocobeH ocyniecTBiIATh MOUCK, KPUTUYECKUI aHATIU3 U CUHTE3 UH(OpMalInH,
OPUMEHSTh CUCTEMHBIN TIOJXO0/1 AJISl pEIIeHUs TOCTAaBICHHBIX 3aa4.

OIIK-2 CniocobeH yuacTBOBaTh B pa3pab0TKe OCHOBHBIX U JOMOJIHUTENBHBIX 00pa3oBa-
TEJIbHBIX MPOTPaMM, pa3padaTbIBaTh OT/EJIbHBIE UX KOMIIOHEHTHI (B TOM YHCIIE C HCIOJIb30BaHU-
eM HH()OPMAITIOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA).

OIIK-8 CriocobOeH ocyiecTBIATh MEeAArorHuecKyro JesiTeIbHOCTh HA OCHOBE CIeLHallb-
HBIX HayYHBIX 3HAHUH.

Kpurepun onenkn:

OueHKH «OTJHYHO» 3aCITy’)KUBAET CTY/ICHT, OOHAPYXHMBIIUH BCECTOPOHHEE, CHCTEMATH-
4yecKkoe M TIyO0OKoe 3HaHHE Y4eOHOro marepuaia AUCHUIUIMHBI, YMEHHE CBOOOIHO BBINOJIHATH
3aJlaHus, TPETYCMOTPEHHBIE MPOrPaMMOK, YCBOMBIIHMI OCHOBHYIO JUTEPATYpy W 3HAKOMBIH C
JIOTIOJTHUTEIILHON JIUTEpaTypoi, pPEeKOMEHIOBaHHOM mporpamMmoil. Kak mpaBuio, oneHka «oT-
JIMYHO» BBICTABJISIETCS YCBOMBIIIUM B3aMMOCBSI3b OCHOBHBIX MOHSITHN IUCIHMILIMHBI U UX 3HaYe-
HUE JUIs NpHoOpeTaeMoil mpodeccuu, MpOsIBUBIIUM TBOPUECKHE CIIOCOOHOCTH B MOHHWMAaHHH,
M3JI0’KEHUHN M UCTIONIb30BAHUH Y4eOHO-TIPOrPaMMHOTO MaTepHrana.

O1eHKH «XOpOLI0» 3aCITy>KUBAET CTYJICHT, OOHAPYKUBIINI MOJTHOE 3HAHUE Y4eOHOTO
Marepuaa, yCIEeIHO BRITIOTHSIOMNI MPeTyCMOTPEHHBIE B TPOrpaMMe 3aJaHHs, YCBOMBIIUI
OCHOBHYIO JINTEPATypy, PEKOMEHJOBaHHYIO B porpamme. Kak nmpaBuiio, orjeHKa «XOpOIL0» BbI-



CTaBJISIETCA yYalIUMCsl, T0Ka3aBIINM CUCTEMAaTHUECKUN XapaKTep 3HAaHUM 110 IUCLUUIUIMHE U
CHOCOOHBIM K X CAMOCTOSITEIbHOMY IOTIOJIHEHHUIO U OOHOBJICHHIO B XOJI€ AallbHEHIIEH yueOHO
paboThI ¥ TPOPECCHOHATBHOM I TETLHOCTH.

OneHKH «y10BJIETBOPUTEIBLHO» 3aCIyKUBAE€T CTYJIEHT, OOHAPYKUBLIMHA 3HaHUE OCHOB-
HOTrO y4eOHOro marepuaia B o0beme, He0OXOAUMOM ISl JAajbHEUIIed y4eObl U MpeacTosIei
paboThl Mo mpodeccu, CHPaBISIOMMUICS C BBIIOJHEHUEM 3aJaHUl, NPEeAyCMOTPEHHBIX MpO-
IrPaMMOM, 3HAKOMBIM C OCHOBHOM JINTEPATypOi, PEKOMEH0BaHHOM IporpaMMon. Kak npasuio,
OLICHKA «yAOBJIETBOPUTEIBHO» BBICTABIIAETCS, JOIYCTUBIIMM IOIPENIHOCTH B OTBETE HA JK3a-
MEHE W MPH BBITOJHEHUH SK3aMEHAIIMOHHBIX 33/aHUi, HO 00JaJaromyuM HEOOXOAUMBIMU 3HA-
HUSIMU JJI MX YCTPaHEHMs 110, pyKOBOJCTBOM IIPENOJaBaTEIs.

JlokymeHT cocTaBiieH B cooTBeTcTBUU ¢ TpeboBanusamu OI'OC BO no HampaBieHHIO TOATOTOB-
ku 44.03.05 [Memarornyeckoe o6pazoBanue (¢ AByMs MPOGUISIMU TTOATOTOBKH), YTBEP)KICHHBIN
npukazoM MuHuctepcTBa oOpazoBanus M Hayku Poccuiickoit denepamuu ot «22» deBpans
2018 r. Nel25.

Hacrosimas nporpaMmMa He MoKeT ObITh BOCIIPOM3Be/eHA HM B Kakoii (popme Oe3 nmpenBa-

PHUTECJIBHOIO IHCLMEHHOI'O pa3peiiCeHus Kaq)e}lpbl-paspaﬁqunKa nmporpaMmmal.



