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I. HEJIN U 3AJJIAYU JUCHUIIJIMHBI (MOAYJIA):

OCHOBHOH HeJNbI0 U3YYeHHs AUCUUTUIMHBI «OO011as U HeoOpraHUYecKas XUMUS» SIBIsIETCS
OBJIQJICHHE OCHOBHBIMH T€OPETHUYECKUMHU MOJIOKEHUSIMU XUMHHU U UX MPUMEHEHUEM IIPU pac-
CMOTPEHUH CTPYKTYypbl U (YHKUIUN HEOpraHMYECKUX COCAUHEHUH; H3yuyeHUE CTPOEHUS U
CBOMCTB XMMMUYECKHUX 3JIEMEHTOB U MX COEAMHEHUH B CBeTe nepuoaudeckoro 3akona JI. U.
MenneneeBa Kak OCHOBBI Ka4€CTBEHHOTO TPO(ECCUOHATILHOTO 00pa30BaHusl.

OcHOBHBIE 32/1a4M JUCIUTIIUHBI:

- TIOJIyYeHHUE CTYJECHTaMH OCHOB TEOPETUYECKUX 3HAHUM MO BCEM pa3jesiaM JUCIUIUIMHBI JJIs
OCYILIECTBJICHUS NIE€AArorn4eckon JesATeNbHOCTH Ha OCHOBE CIEIMAJIbHBIX HAayYHBIX 3HAHUU 110
XUMUH;

— mpuoOpeTeHne MPaKTHUECKUX YMEHHMU JUIS BBIIOJIHEHHUS Ja0OpaTOpHBIX padoT M MOCIenyto-
IIET0 UX UCIOIb30BaHUS B II€IarOrMUYeCKOM J1eITeIbHOCTH.

1. MECTO JUCHUIIYIMHBI B CTPYKTYPE 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 :
COJICpKaHUE JUCIUILIMHBI CTPOUTCS Ha 0a3e 3HAHMI MIKOJIBHBIX KypPCOB XMMHUH, (PU3HKH U Ma-
TEMaTHUKH.
2.3. IlepedeHb MOCIHEAYIOMNX YICOHBIX AMCUUILUINH, JJISI KOTOPBHIX HEOOXOIMUMBI 3HAHUS, yMe-
HUS U HaBBIKU, (popMHpyeMble JaHHOW Y4eOHOW MUCIUIUTMHON: €CTeCTBEHHOHAYYHAs KapTHUHA
MHUpa, COBPEMEHHbBIC HAIIPABIICHUS Pa3BUTHs HAayKH, METOAMKA OOYYEHHS M BOCIHTAHHS (XH-

MU ), OOIIIEHAYYHbIE METO/IbI TTO3HAHUS.

I1l. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA JUCIUIIJINHBI (MOIYJISA):

Hepequb IUIaHUPYEMBIX PE3YJIbTATOB O6y‘leHI/IH IO JUCIHHUITIIMHE (MO)Iy.TIIO), COOTHECCH-
HBIX C MHAUKATOpaMU JOCTUKCHU A KOMHGTCHHI/Iﬁ

KoMmnerenuus

NHaukaropbl KOMIeTEHUM

Pe3yabTaThl 00yyeHHs

VK-1 Cnocoben ocy-
wecmenams NOUCK, Kpu-
MUYeCKUll AHaIU3 U CUH-
me3 uHgopmayuu, npu-
MEHSIMb CUCMEMHBLIL
n00X00 0115 peuleHust no-
CMABNIeHHBIX 3a0aU

UKy

Ocy1ecTBisieT MOUCK, KpUTHYe-

CKUH aHaJIM3 U CUHTE3 HH(pOpMa-
MU, HEOOXOAMMOM JIJISl peIIeHUS
MIOCTaBJIEHHBIX 3a]a4

WKy .2

[IpumMmeHsieT CUCTEMHBIN MTOIX0/T
JUISL pELIEHHUS] TTOCTABJICHHBIX 3a-
nad

3HAET: CII0COObI MOKMCKa U
aHayM3a nHpopMaluu

yMeeT: IOHOCHUTH JI0 00y4a-
fo1uxcs 6a30Bble peIMeT-
HbI€ HAy4YHO-TEOPETUYECKHE
NpeCTaBIICHHUS

BJIaJIeeT: HaBbIKAMHU PELICHHUs
PO eCCHOHANIBHBIX 33124

OIIK-2 Cnocoben
yuacmeosams 6 pazpa-
bomke 0CHOBHbBIX U 00-
HOJHUMENbHbIX 00paA30-
8aMeNbHBIX NPOSPAMM,
paspabamuleams om-
OebHble UX KOMNOHEH-
mol (6 mom uucine ¢ uc-
nONb308aHUEM UHDOD-
MAYUOHHO-
KOMMYHUKAYUOHHBLX
MmexHo102Ull)

UK onk2.1

y4acTBYET B pa3pabOTKe OCHOB-
HBIX U JIOTIOJHHUTEIBHBIX 00pa3o-
BAaTCJIbHBIC IPOTPpaMMBbL

WK onk2.2

pa3pabaThIBaeT OTEIbHBIC KOM-
IMOHEHTHI OCHOBHBIX U JIOIOJIHH-
TeIBHBIX 00pa30BaTEIbHBIX MPO-
rpaMm

3HAET: METOJIbI PAOOTHI C
KOMITBIOTEPOM U OCHOBHOE
porpaMMHOe oOecrieueHue,
TpeboBanus ["'ocynapcTBen-
HOTO CTaHJapTa K IPeaIMeTy
YMEET: OCYIIECTBISTH MIOMCK
nH(OpMAIIUY B TEKCTOBBIX
AJIEKTPOHHBIX HCTOYHHUKAX
BJIa/ICET: HABBIKAMH ITOUCKA
nHpopmanuu 11t mpodeccu-
OHAJILHOU JIEATEIIbHOCTH:




MK onk 3
OCYILIECTBIISIET BBIOOP UHCTPY-

MeHTapus HHHOPMALIMOHHO-
KOMMYHUKAI[MOHHBIX TEXHOJIOTUI
[IPU IPOSKTUPOBAHUH CTPYKTYPhI
U COJIEpaHUsl OCHOBHBIX U J[0-
MOJIHUTENIBHBIX 00pa30BaTeNbHbIX
nporpamm

OIIK-8 CnocobeHn ocy-
wecmensams neoazo2uye-
CKYI0 0esmenbHOCMb Ha
0CHOBE CNeyuUanIbHbIX
HAYYHbIX 3HAHUU

UK onks.1
JleMOHCTpHUpYET ClielIMaIbHbIE

HAy4YHbIC 3HAHUSA B T. 4. B TIPE/I-
METHOU o0y1acTu

NJK onks.2

OCYIIECTBIISICT MeIarOrHYECKYI0
JIeATeTLHOCTh HA OCHOBE 3HAHUH
BO3PAcTHOM aHATOMUU, PU3UOIIO-
THH U IKOJIbHOM TUTHEHBI

NJIK oriks 3

BJIa/ICeT METOJJaMHU HAYYHO-
MeJarorn4eckoro NCCiaeI0BaHus
B IIPEAMETHOM 00MacTH

UK oniks.4
HMCTIOJIB3YET METO/IbI AHAJIN3A TIE-

JTarOTU4ecKOi CUTyaruu, npo-
(deccroHanbHOU pediiekcuu Ha
OCHOBE CHEIHMATIbHBIX HAyYHbIX
3HAHWUMI

3HAEeT: OCHOBBI €CTECTBEHHO-
HAYYHBIX U MaTEMaTUYECKHX
3HaHUI

YMEET: UCII0JIb30BaTh €CTe-
CTBEHHOHAy4YHbIE€ U MaTeMa-
TUYECKUE 3HAHUS JIJIs1 OPUEH-
TUPOBAHMSI B COBPEMEHHOM
MH(OPMALIMOHHOM IIPO-
CTpaHCTBE

BJIQ/IEET: IPUEMAaMHU UCIIOJIb-
30BaHMsI €CTECTBEHHOHAYY-
HBIX ¥ MaTeMaTU4YECKUX 3Ha-
HUM JUI1 OpUEHTUPOBAHMS B
COBPEMEHHOM HH(OpMaIu-
OHHOM IIPOCTPAHCTBE

IV. COAEP/)KAHUE U CTPYKTYPA JUCHUIIJINHBI

4.1. O6beM TUCHUILTUHBI (MOYJIs1) M BUABI Yu4eOHOii padoThl

Bua y4eOHoii padoThI Bcero uacos / CemecTpsl
3a4YeTHBIX eau- 1 5 3
HHI / OYH.
AyJIUTOpHbBIE 3aHATHSI (BCEr0) 158/4,39 30 80 48
B ToM uucne:
Jlexmm (Jlek) 7212 16 40 16
[TpakTnueckue 3anstus (I1p) - - - -
JlaGopatopusbie pabotsl (JI1ab) 86/2,39 14 40 32
Koncyabranuu (Konc) 4/0,11 1 2 1
CamocrosiTesibHasi padora (CP) 105/2,9 67 25 13
Bun npoMexyTo4HOM arTecTanuu (9K3aMeH, 63 i 7 36
3a4eT, SK3aMEH)
Kontpons (KO) 30/0,83 10 10 10
KonTakTHas padora, Bcero (Kont. pad) 192 41 92 59
OOw1ast TPyA0EMKOCTb: 3a4YCTHBIC CAUHUIIBI 10 3 4 3
9achl
360 108 144 108




4.2. Conep:xkaHue y4eOHOIro MaTepHuaia TUCIUIJIMHBI

Paznen 1. OCHOBHBIE XMMHWYECKUE 3AKOHBI U [TOHATUA
1.1. Beenenue
1.2. ATOMHO-MOJIEKYJISIPHOE YYECHUE

Pazgen 2. CTPOEHUE ATOMA U HEPI/IOI[I/I‘{ECKI/Iﬁ 3AKOH
2.1. Ctpoenue aroma
2.2. llepyonnyueckuii 3aKOH U iepruoandeckas cuctema snemenToB .M. Menneneena.

Pazgen 3. XUMMNYECKAS CBA3b. MEXXMOJIEKYJIAPHBIE B3AHMOHEﬁCTBHﬂ
3.1. XumMuueckast CBSI3b
3.2. ArperaTHOE COCTOSIHHE BEIIECTBA

Paznen 4. KHUHETUKA U ODQHEPI'ETUKA XUMHWYECKUX ITPOLIECCOB
4.1. CkopocTh M MEXaHU3M XUMHUUYECKUX peakluil. XMMHUECKOE pAaBHOBECUE
4.2. DHepreTvKa U HAIPaBICHHOCTh XUMUYECKUX ITPOLIECCOB

Pazpen 5. DQJIEKTPOJIMTUYECKAS JINCCOLUMALINA TTPOCTBIX 1 KOMIUIEKCHBIX
COEJIMHEHUH

5.1. lucniepcHble cuctembl. PacTBOpBI

5.2. Teopust 31EKTPOIUTUYECKON JUCCOLIHAITIT

5.3. KoMmiekcHbIE COETUHEHUSI

Paznen 6. OKMCJIMTEJIBHO-BOCCTAHOBUTEJIBHBIE ITPOLUECCHI B PACTBOPAX 1
PACIIJIABAX

6.1. OKHCIUTENHEHO-BOCCTAHOBUTENIbHBIE PEAKLIUU

6.2. XuMH4Y€eCKHE UCTOUYHUKH TOKa

6.3. DnexTponus

Pazmen 7. BOJAOPOI U 3JIEMEHTHEI TJIABHOU I[HOAI'PYIIIIBI CEI[I)MOI?'I T'PVIIIIBI
7.1. Bonopon
7.2. T"anoreusl

Pazzen 8. QJIEMEHTHI T'JTABHOU IO AT PYIIIIBI ITECTOM I'PYTIIIHI
8.1. Kucnopona u ero coequHeHus
8.2. Cepa u ee coequHeHUS
8.3. CeneHn, Teyp U UX COEIUHEHUS

Pazzen 9. DJIEMEHTHI TJTABHOU O PYIIIIEI ITIATOM T'PYIITIBI
9.1. A30T 1 ero coeJuHEHUS
9.2. ®ocdop u ero coenuHEHUS
9.3. DnemMeHThI NOArPYNIIbI MBIIIbAKA

Pazzen 10. DJIEMEHTHI I'JTABHBIX IO PYIIIT YETBEPTOM M BOCBMOM I'PYIIII
10.1. DnemeHTsI IIaBHOM MOATPYIIIBI YETBEPTOM TPYIIIBI
10.2. DnemMeHTsI MIaBHOW MOArPYIIIBI BOCBMOW I'PYIIITBI

Pasnen 11. OBLIVE CBOMCTBA U CIIOCOBBI IIOJIVUEHUS METAJIJIOB. DJIEMEHTBI
[JIABHOM IO PYIIIIBI [IEPBOM I'PYIIIIBI

11.1. Obmas xapakTepucTHKa METaJIOB

11.2. llenounblie METAILIBI



Paspen 12. DJIEMEHTBI TJTABHOM ITOATPYIIIIBI BTOPOM I'PYIIIIBI
12.1. bepuinuii, Marauii ¥ UX COEAMHEHUS
12.2. llleno4HO3eMEILHBIC METAIIB U MX COCAUHCHUS

Paszen 13. DJIEMEHTBI [JIABHOI [TOAI'PYIIIIbI TPETHEU I'PYIIIIBI
13.1. bop u ero coenuHeHus
13.2. AJIFTOMUHUA U €70 COEIUHEHUS
13.3. DyieMeHThI NOATPYIIIbI TAJUIUS

Pasnen 14. OBIIAS XAPAKTEPUCTHUKA d- 1 f-3JIEMEHTOB. DJIEMEHTHI ITIOBOY-
HOMU ITOATPYIIIIbI TPETHEM I'PYIIIIBL. JIEMEHTHI f-CEMENCTBA

14.1. Obmas xapakrepucTtuka d- u f-3eMeHToB

14.2. DnemMeHTsl NOArPYIIbI CKaHUS

14.3. JlauTaHOUBI U AKTUHOWIBI

Pazzaen 15. DJIEMEHTBI [TIOBOYHOM ITOJAI'PYIIIIbI YETBEPTOM I'PYIIIIbI
15.1. DnemeHTsl NOArpYNIbl TUTAHA
15.2. DnemMeHTHl MOATPYIIBI BAHAIUS

Pasgen 16. DJIEMEHTBI [IOBOYHOM ITOAIPYIIIILI LIECTOU Y CEABMOM I'PVYIIII
16.1. DnemMeHTbl NOArpyMIIbI XpOMa
16.2. DneMeHTsl MOATPYNIIBI MApraHia

Paspen 17. DJIEMEHTbBI [IOBOYHOM IO PYIIIIBI IIEPBOM, BTOPOH I'PVTIIT
17.1. DnemeHTbl NOArpYyNIbl MEU
17.2. DnemMeHTsl NOArpYyNIbI IUHKA

Pasnen 18. DJIEMEHTBI ITIOBOYHOU I[MOAI'PYIIIIBI BOCBMOW I'PVIIIIbI
18.1. DeMeHTEI ceMelcTBa XKene3a
18.2. DneMeHTHI ceMelicTBA TIaTUHEBI



4.3. Pa3nennbl 1 TeMbl JUCHUNJIMH (MOYJaeii) U BUABI 3aHATHIA

Bujabl yueOHoil padoThl, BKIKYAS CAMOCTOSATEIbHYIO
padoTy 00y4aIuXcs, NPAKTUYECKYI0 MOATOTOBKY (Mpu
Ne | HaumenoBanue paznena HAJMIUN) W TPYIOEMKOCTS (B Hacax) OueHo4YHbIE @opmpyemnie Bcero
KonrakTHas padoTa npenogaBare/is CPC (B ToM KOMIIETEeHIMHU
/1 / TeMBI MaTepHaJIbl (B yacax)
¢ 00y4YalIUMHCS 4yucie, BHeA- (MHIUKATOPBI)
Jlekuun IIpakr. Jlao. yauropHas CP,
3aHATHS 3aHsTHS* KCP)
1 iiiii?iiiiff;:mm 2 6 6 TECTUPOBAHUE WKyk.1-2 14
2. | CtpoeHue aToMa U 1ie- tectupoBanue, | UAKygr.1-2
PUOANYECKUH 3aKOH 4 4 6 KOHTpPOJIbHBIE 14
3a/laHus
3. XuMudeckas CBA3b. tectupoBanue, | MAKygy.1-2
MexmonexkynsipHbie 4 4 6 KOHTPOJIbHBIC 14
B3aMMOJICHCTBHUS 3aJaHUS
4, Kunerunka u sHepreTuka 4 4 v KOHTPOJIbHBIE NAKyk1.1-2 15
XUMHYECKHX MPOIECCOB 3a/laHus
5. DIIEeKTPOTUTHIECKAS NAKyk1.1-2
FICCOIMATITA TTPOCTIX 10 6 7 TECTUPOBAHUE 23
1 KOMILJIEKCHBIX COEJTU-
HEHUI
6. OKHUCIUTENLHO- NKykr.1-2
BOCCTaHOBUTEJIbHBIE 6 6 7 KOHTPOJIbHBIE 19
MIPOIIECCHI B PaCTBOPAX 3a/TaHUS
U pacriaBax
7. Bonopoa u a5iemeHThI NAKyk1.1-2
TJIaBHOM TOJTPYTIIIBI 4 6 3 TECTUPOBAHUE 13
CEbMOM IPYyMIIBI
8. DJeMEHTHI TJ1aBHOH NAKyk1.1-2
TOJTPYIIIBI IECTON 5 6 8 TECTHPOBaHUE 19
TPYIIIBI
9. DJIEeMEHTEI TJIaBHOM 5 6 6 tectupoBanue | MAKyxi.1-2 17




MOATrPYIIIbI MATOU
TPYIIIIBI

10.

DJIEMEHTBHI TJIaBHBIX
MOATPYIII YETBEPTOU U
BOCBHMOM TpyIIl

TECTUPOBAHUE

H]—IKYKI.I-Z

18

11.

OO0mue cBOiiCcTBA U CIO-
COOBI TIOJTYYCHHS Me-
TAJIOB. DJIEMEHTHI
TJIABHOM MOTPYIIIIBI
IIEPBOM TPYIIIBI

TECTUPOBAHUE

NKyk1.1-2

11

12.

DJIEMEHTHI [NIaBHOU
MOATPYIIIBI BTOPOH
TPYIIIbI

TECTUPOBAHUE

H]—IKYKI.I-Z

11

13.

DJIEMEHTHI TJIABHON
HOJrPYIIIBI TPEThEH
TPYIIIBI

TCCTUPOBAHUC

N Kyk1.1-2

11

14.

OO01mas xapakKTepUCTHKA
d- u f-a;remenros. Dire-
MEHTBI I0O0YHOI 10/1-
TPYIIIBI TPEThEU IPyII-
bl DiieMeHTHI f-
ceMencTBa

TCCTUPOBAHUC

H]—IKYKI.I-Z

11

15.

DeMeHThl TOOOYHOU
MOJATPYIIBI YETBEPTOM

TPYIIIBI

TECTUPOBAHHUC

NKyk1.1-2

14

16.

OneMeHThl TOOOYHOMH
MOATrPYIIIBI IECTON U
CeAbMOM Pyl

TECTUPOBAaHUE

I/IﬂKYKl.l-Z

16

17.

DJ1eMEHTHI IT0O0YHOM
MOATPYIIIbI IEPBOH,
BTOPOW Ipynn

TCCTUPOBAHHUC

NKyk1.1-2

14

18.

OneMeHThl TOO0YHOMH
MIOATPYIIIBI BOCBMOM

TECTUPOBAaHUE

NKyk1.1-2




TpyHIbI

Hroro

72

86

105

263




*IIepeyeHb TeM J1a00PATOPHBIX PadoT
1. OmpeneneHuie SKBUBAJICHTHON MacChl MAarHUSI METOJIOM BBHITECHEHHUS
Omnpenenenue >KBUBAJICHTa KapOoHAaTa KalbLus
Omnpenenenre Ka4eCTBEHHOTI'O COCTaBa MaJlaxUTa M MPOLEHTHOIO COJEpKaHUs B HEM OK-
cuna meau (II)
Omnpenenenre aTOMHOTO Beca METajula Mo €ro yAeJIbHOM TerI0eMKOCTH
OrnpezenieHre OTHOCUTEIBHONW MOJIEKYIISIpPHOM Macchl okcuaa yriepoaa (IV)
Onpenenenye KpUCTAIIM3AMOHHOMN BOJIbI
CKopoCTh XMMMUECKUX peaklnil. Xumuueckoe paBHoBecue. Karanus
PactBopsl. CBOMCTBA pacTBOPOB. PACTBOPUMOCTD BEIIECTB
DNEKTPOIUTHYECKAS JUCCOIUAIIS
0. MonHoe npousBeaeHue Boabl. Bogopoanblii mokazaTenb. [ uaponus coei
11. Peakiinu OKUCIIEHUSI-BOCCTAHOBICHUS
12. KoMIuIeKCHBIE COEqUHEHUS
13. Bonopon
14. Xi10p 1 XJI0pOBOAOPOT
15. KucnoposHble coeiMHEHUS XJI0pa
16. bpom, noa u UX COCTMHEHHS
17. Kucnopoa. Oxcupsl. [Tepokcust
18. Cepa. CepoBopopon. Cynbhusl
19. KucnopoHbIE COSAMHECHUS CEPBI
20. A30T U €ro BOJIOPO/IHbIE COETUHEHUS
21. KuciopoaHsie COeTUHEHHS a30Ta
22. ®ocdop u ero coeTMHCHUS
23. MBIIbsIK, CypbMa, BUCMYT M UX COCTUHEHHS
24. Yriepoa u ero COeAMHEHUS
25. KpeMHHii U €T0 COeTMHCHUS
26. IllenouHble METAIITBI U UX COSAMHEHUS
27. bepuiunii, MarHui, MEI0YHO3EMEITbHBIC METAJUTBI i UX COCAMHCHHUS
28. YKecTKOCTh BOJIBI U €€ YCTPaHEHUE
29. Bop, amfOMUHUN ¥ UX COCTUHEHUS
30. O10BO, CBUHEIl K X COETUHEHNUS
31. Xpom u ero coeTMHEHUS
32. Maprase1 1 ero COeIMHeHHs
33. XKeines3o, k00aILT, HUKEND U UX COEIUHEHUS
34. Menp, cepedpo 1 UX COSTUHEHHS
35. LuHk, KaAMUH, PTYTh U UX COCTUHEHUS

wn

PO~ oA

4.4. Meroanyeckue yKa3aHHUs 110 OPraHU3alMH CAMOCTOSATEJIbHOI padoThl CTY/1eHTOB
CamocrosrenbHas paboTa 3aKJII0YAaeTCsl B TOM, YTO B XOJI€ TAKOTO OOYUEHUS CTYIACHTHI MpeXK-
JIe BCETO y4yarcsl MpHoOpeTaTh U MPUMEHSTh 3HAHUS, UCKaTh U HAXOJUTh HYXKHbIE JUIsI HUX Cpel-
cTBa 00y4eHHUsI U MICTOYHUKH UHPOPMAINH, yMETh paboTaTh ¢ 3Toi nHpopManue.
CamocrosTenbHasi paboTa CTyJeHTa HalpaBieHa Ha yNIyOJleHHe 3HaHWHM [0 H3y4aeMoMYy
IpeaMeTy, a TaKxke Ha (popMUpOBaHHE YMEHUN CaMOCTOATENbHO IMPOBOANUTh aHAJIU3 U CUHTE3 Ha
OCHOBaHUM UMEIOILETOCS Marepuaa.
JU1s ycnenHoro BEIMOMTHEHHUS. CAaMOCTOSATENIbHOM paboThl HEOOXOIUMO:
BaymunBo mpouuTars 3ajjaHie UM BONIPOC/3aaHHUE.
Ecnu 4Tt0-1160 HEMOHSATHO, 33/1aTh BOIIPOC MPENoAaBaTeo.
(O3HaKOMHUTHCSI C OCHOBHOW M JIONTOJTHUTEILHOM JTUTEPATYPOH K KypCYy.
3anuchIBaTh TE3UCHI U3 HCIIOIb3yEeMON JIUTEPATyphl U CBOU MBICIIH Ha Oymare.
IIpoBecTy aHaIM3 U COCTAaBUTh OTBET WM MOATOTOBUTH 33JaHUE K CAAYeE.



B pamkax uzyuaemoii oucyuniunst npeonazaromca cieoyrwujue popmovl camocmoameiib-

Houl pabomol:

e YuyeQOHOe 3aJaHue - BUJ MOPYUYCHUS MPETMOAABATENS CTYICHTY, B KOTOPOM COAEPIKUTCS Tpe-
OOBaHHME BBINMOJIHUTh KaKHe-THOO ydeOHbIE (TEOPETHYECKHE M TPAKTHYECKHE) JICUCTBUSI.
Kpurepun onieHKH 1O KQKI0MY 33aJJaHHIO MTPETIOIaBaTeb BEICTABIISIET OTIOIHUTEIBHO.

e Pedepar/nokiian/KoHCHEKT - KPaTKOE M3JI0KEHUE B MMCHbMEHHOM/YCTHOM BUJIE (6 0O0beme 00
15 cmpanuy A4 wpugpm TimeNewRoman 12 keenv uepes 1 uwmepean/ 1 cmpanuya A4 ons
00K1a0a) CONlepKaHUS TIPOYUTAHHOW KHHUTH, HAYYHOH paboThI, cOOOIIEHHE 00 UTOTax H3yde-
HUS Hay4dHO npoOnembl. Kak npaBuiio nMeeT HayuyHO-UH(POPMALIMOHHOE 3HAYECHHUE.

Pedepar npencrapnsercst Ha IMEKTPOHHOM HOCHTEJE U JIOJDKEH COMAEpPXkKATh CIENYIOIIUE pas-
JIENbI: TUTYIBHBIN JIMCT, COllep)KaHue, BBEJCHHE, OCHOBHAS 4acTbh, 3aKJIIOYEHUE, CITUCOK HC-
N0JIb30BaHHON JuTeparypsl. [Ipu moarotoBke pedepara CTYICHTHI UCIONB3YIOT y4eOHYIO U
CHEIHAIbHYIO JTUTEPaTypy, )KypHaIbHbIE CTaThH, CIpaBoYHUKH. [Ipu 3amuTe pedepara HeoO-
XOIIMMO TI0Ka3aTh 3HAHWE JINTEPATyphl MO M3ydaeMo# mpoliieMe, akTyalbHOCTh, YKa3aTh OC-
HOBHBIE pa3Jiesibl HAydYHOTro pedepara U CyIHOCTh U3JIaraeéMbIX MOJIOKEHHH, CAeNaTh BBIBO/,
¢ 0003HAYEHUEM MPAKTHUECKONH M HAyYHOH 3HAYUMOCTH TeMbI HccienoBanusi. CBOeBpeMeH-
HOE M Ka4yeCTBEHHOE BBHIMIOJHEHHE pedepara BOZMOXKHO JIUIIL TPU MJIAHOMEPHON CaMOCTOsI-
TEJBHOW paboTe M TOCEHICHWH KOHCYIBTAllMi, PACUCAHHE KOTOPBIX COITIACOBBIBACTCS CO
CTYJIEHTaMH.

[TsaTrbanmpHast OleHKa 3a pedepar CKIaIbIBACTCS COMIACHO KPUTEPHUSIM: aKTyaJbHOCTb, JIAKO-
HUYHOCTh M3JIOKEHUS, CTUJIMCTUYECKass U pedeBas TPAMOTHOCTh B TEKCTE, CAMOCTOSATEIb-
HOCTb MBIIUICHHUS C 3JIEMEHTaMH TBOPYECKOTO BOOOPaKEHUSI, PACKPBITHE TEMBI, HCIIOJIb30Ba-
HUE TIEPBOMCTOUYHUKOB, BHIBOIBI.

e [1occapmii — CIMCOK TEPMUHOB, IIOHATUMN, TEOPUI B paMKax IPEeIMETHON 00JacTH ¢ UX 00b-
SICHEHUEM (pazmep u hopma mesaypyca 0208apuaromcs UHOUSUOYAIbHO CO CHYOEeHMOoM).

e [Jlouck marepuanoB B cern UHTepHer — no npemraraemor ainst CPC teme cryaeHT ocy-
IIECTBIISIET MOMCK COBPEMEHHBIX BO33PEHHH, ONMMCAHUN TOYEK 3pEHUH Pa3JIMYHBIX ABTOPOB.
Htorom pabotsl sBisercs ¢aiin MS Word ¢ n3noxkeHrneM yka3aHHOTO BOIIPOCA U CChUIKAMH
Ha UCTOYHUKHU (0O0vem He menee 2-x neuammuwix cmpanuyvl A4 wpugpm TimeNewRoman 12
Keenb uepe3 1 unmepsan u He menee S-mu UCMOYHUKOB 01l OOHOU MeMbl).

e Pa3paloTka npoeKTOB B MUHH-Tpynnax (y4eOHO-ucCIe10BaTeIbCKUX padoT)

e CocraBileHHe TeCTOB, NPe3eHTAlMii — MOAroToBKa He MeHee 10-Tu TeCTOBBIX 3aJaHUM IO
OTAETBHON TeMe B TPEX OCHOBHBIX (hopMax (CBOOOJHBIN BBOA, BHIOOpP BapHaHTa, COOTBET-
cTBUE) WK (haiina npe3eHTauu He MeHee 10 crnaiiioB ¢ WIUTIOCTPALUSIMU, CChUIKAMU Ha HC-
N0JIb3yeMble HCTOYHUKHU (HEe MeHee 3-X).

e 3amnoJiHeHUe CBOAHBIX TA0JIHIl — HA OCHOBAaHWH aHAJIN3a TEOPETHYECKOTO JICKIIMOHHOTO Ma-
Tepuasa Wid MaTeprayia yaeOHMKa CO3/IaHie CBOAHOM TabIUIIbI, 0000IIatoIe JaHHYIO TEMY.

e Ortyer no 1adoparopHoii padoTe — Ha OCHOBAaHUU MPOBEACHHOTO 3KCIIEPUMEHTA M aHalu3a
TEOPETUYECKOTO JICKIIMOHHOTO MarepHaja WIH Marepuana y4eOHWKa COCTABISIETCS OTYET,
BKJIIOUAIOIINKA Ha3BaHHUeE, HAOIIOCHNS, YPaBHEHUS peakiiii 1 00bsICHEHHEe HAOMI0aeMbIX SIB-
JICHUH.

ITpu BeImonHeHnu 3a1aunii 1o CP MOKHO BOCTIONIB30BaThCS CAEAYIOLIEH JTUTEPATyPOM:

1. Hemeramnsl u ux coenuHeHus: yueOHo-MeToguueckoe nmocodue / Coct. U.B. Ilkypuenko,
N.T. EcradneBa. — Upkyrck: U3a-Bo «Acnpunt», 2019. — 87 c. ISBN 978-5-4340-0343-8

2. Meramsl M UX coequHEHUS: yaeOHo-MeToandeckoe mocooue / Coct. U.B. lIkypuenko, N.T.
EBcradbesa. — pkyrck: U3n-Bo «ActpunaTty, 2019. — 70 c. ISBN 978-5-4340-0342-1

3. OcHoBbI 00mel xumun: yaedHo-MeTonudeckoe mnocodue / Coct. U.B. Illkypuenko. — Up-
KyTck: M3n-Bo «Actpunty, 2020. — 95 c. ISBN 978-5-604536-9-2



4.5. IlpumMepHasi TeMATHKA KYPCOBBIX padoT (MP0eKTOB) (MPU HAJIUMYUM) YUeOHBIM TIIAHOM
HE TIPETYCMOTPEHO HAIMMCAHUE KYPCOBBIX padOT (ITPOEKTOR).

V. Y4uebHo-MeTOoHYecKOe U HH(OPMAIIMOHHOE o0ecnedeHne JUCHUIIMHBI (MOIYJIs1):
a) nmepevyeHb JUTEPATYPbI

1.

8.

AxmeroB, Hamnp CubraroBuu. OOmias u Heopranmueckas xumus [Tekct] : ydeOHuUK /
H. C. Axmeros. - U3a. 7-e, crep. - M. : Beicm. mik., 2009. - 743 c. - ISBN 978-5-06-003363-2
: (5 9K3.)

. Bonko H.W. Xumust: yue6. [Tocobue / H.U. BonkoB, M.A. MenuxoBa. — M.: Akanemus,

2008. — 336 c. - ISBN 978-5-7695-5605-0 (30 7k3.)
3aiineB O.C. Xumus: yuebnuk / O.C. 3aitues. — M.: Akanemus, 2008. — 544 c. - ISBN 978-5-
7695-4270-1 (10 9k3.)

. 3aiinieB O.C. Xumus. CoBpeMeHHBIN KpaTkuil kKype: yueOnuk amis By30B / O.C. 3aiines. — M.:

HI] DHAC, 2001. — 408 c. - ISBN 5-93196-106-2 (31 3x3.)

Hukonsckuit, Anexceil bopucoBuy. Xumus [DneKTpoHHBIA pecypc] : YUeOHUK U MPaKTUKYM
/ A. b. HUKONBbCKHH. - 2-€ U3]1., TIep. U JOIIL. - DIEKTPOH. TEKCTOBbIC 1aH. - M. : 3narenbcTBoO
KOpaiit, 2016. - 507 c. - (bakamaBp. Akaagemuueckuid kypc). - Pexum pocryna:
http://www.biblio-online.ru/book/BA6C6F00-39AC-4AEB-A859-AF5CDE4EEB91. - 3BC
"FOpaiit". - Heorpanuu. gocrym. - ISBN 978-5-9916-5404-3

[TpakTuKyM 10 peueHno npodeccuoHanbHbIX 3a1a4. OCHOBBI 00IIeH XUMUN: [ DNEKTPOHHBIN
pecypc] yuebHo-meToaudeckoe nmocodue / Coct. . B. lllkypuenko, A. A. IlakeeBa. — Diek-
TPOHHBIN TeKCT. naH. (6 MO). — Upkyrck: Acnipunt, 2023. — 108 c. — 1 351eKTpOH. OMNT. TUCK
npoctpanctBa. — Cucrem. TpeboBanus: PC, Intel 1 [T, 512 M6 RAM, 6 M6 cBobo. auCK.
npoctpanctBa; CD-npusog; OC Windows XP u Beie, [1O ans utenus pdf-gaiinos. — 3ar.
¢ akpana. ISBN 978-5-6050735-7-4. — https://isu.bookonlime.ru/node/71799

. Cniuupia B. Y. Heopranuueckas xumusi [DNEKTpOHHBIA pecypc]: yued. /i CTyA. BY30B,

00y4. mo Harmp. u cret. "Xumus" / B. U. Crnunpi, JI. M. Mapteiaenko. - 9BK. - M.: U3a-Bo
MI'Y, 1991 - Pexxum noctyma: https://isu.bookonlime.ru/. - ISBN 5-211-02759-0.

Vrait S.A. O6mas u HeopraHuyeckas XuMus: y4eOHuK ais By30B / f.A. Yrail. — M.: Beic.
k., 2007. — 527 ¢. - ISBN 978-5-06-003751-7 (30 3k3.)

0) aBTOpPCKHE MeTOIMYeCKHe Pa3padoTKu

1.

Hemeramnsl 1 ux coenumHeHus: yaeOHo-meroamdeckoe mocoodue / Coct. U.B. Ilkypuenko,
N.T. EBcradneBa. — Upkyrck: U3zn-Bo «Acnpunt», 2019. — 87 c. ISBN 978-5-4340-0343-8

. Mertamibpl U ux coenuHeHus: yuyeOHo-metomumyeckoe mocodue / Coct. M.B. llkypuenko,

N.T. EcradneBa. — Upkyrck: U3a-Bo «Acnpunt», 2019. — 70 c. ISBN 978-5-4340-0342-1
OcHoBbI 0011l XuMuM: ydebHo-meroandeckoe nocodbue / Cocrt. U.B. Illkypuenko. — Up-
Kyrck: M3n-Bo «ActpunTty, 2020. — 95 ¢. ISBN 978-5-604536-9-2

B) 0a3bl JaHHBIX, HH(GOPMAIMOHHO-CIIPABOYHbIC H MOUCKOBbIE CHCTEMBI:

Hayunas snexkrponnas 6ubnunorexka eLIBRARY.RU (3apyOexHble U OTEUECTBEHHBIE KYyp-

HaJIb)

http://www.viniti.ru — pedeparuBHo-OubIHOTeYHas O6a3a manHbix BUHUTU PAH mo ecre-

CTBCHHBIM HayKaM

http://www.chemsynthesis.com — 6a3a JaHHBIX XUMHYECKHUX BEMICCTB; COACPIKUT TAK)KE HH-

(I)opMaumo mo METtoJaM HUX CHUHTE3a U (I)I/ISI/I‘-ICCKI/IM CBOfICTBaM, TaKUM KaK IINIOTHOCTb, TOYKa
IJIaBJICHUS, TOYKA KUIICHUA U T. 1.

http://www.chem.msu.su/rus/handbook/redox/welcome.html — 6a3za nanHBIX O HeopraHuve-

CKOM XMMHHU B CBOOOIHOM JocTyrie Ha caiite "Chemnet" xumuueckoro dakyastera MI'Y


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

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

[Tomemenust — yuyeOHble ayIUTOPUN JUIsl IPOBEACHUS YUEOHBIX 3aHATHH, MPEayCMOTPEH-
HbIX yueOHbIM mmanoM OITOIT BO 6akanaBpuata, ocHameHsl 000pyI0BaHUEM U TEXHUYECKUMHU
CpeICcTBaMU O0y4YEHUSI.

[ToMemienust A CaMOCTOSITENBHON PabOThI O0YYArOIIMXCS OCHALICHBI KOMITBIOTEPHON
TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUEHUsl K ceTu «MHTepHeT» M obecrneueHueM JO0CTyna B
AIIEKTPOHHYIO WH(OpMALIMOHHO-00pa3oBaTenbHyo cpeay @PT'BOY BO «UT'Y».

OobopynoBanue

Xumuueckas 1adoparopus Ha 15 MecT, yKOMITJIEKTOBaHHAs CIICIIHATM3UPOBAHHON Mebe-
JIBIO U J1aOOpaTOPHBIM 000PYIOBaHUEM: BHITSKHBIE MIKadbl, TPUOOP [ SJIEKTPOIN3a COJIeH,
TUTATKY JJAOOpaTopHbIe (4 1IT.), BOAsHBIC 0aHU, IeHTpu(yTra, BRIMpsMUTenb B-24, mkad cy-
umnbHbI [LIC-80-0, BakyymubIil Hacoc HBP-1., tepMomeTp 35eKTpoHHBIH, OaHsS KOMOUHUPO-
BaHHas 1aboparopHas bKJI , Becbl yuebHbie 1abopaTopusie aekTponnsie BYJI-50 D, nocka ais
CYIIKU XUM. MTOCY/Ibl, BEChl TEXHUUECKUE, TUIUTKU Ja00paToOpHbIe, BOASHBIE OaHU, MyQenbHas
neubr CHOJIL, pedpakromerp, Bogonarpesareinb, OHAUS SC-6010, Bech «Acculad VIC-300d3»,
Ha0Op aMUHOKHUCIIOT, KoMIbioTephl Celeron, konupoBaibHbil anmnapat Canon 6317, BHITSKHbBIE
mKagBwl.

Texnuueckue cpeacTBa o0yueHust

KommbroTepHasi TEXHUKA, MOAKIIOYCHHAS K ceTH «MHTepHET» ¢ 00IUM JOCTYIIOM B
O1UOC Ury

JleMoHCTpanmoHHOE 000pyIOBaHKE, Y4eOHO-HATIISTHBIE TOCOOS, XUMHUECKas TOCyAa,
XUMHUYECKHE PEaKTUBBI.

6.2. J/IuneH3MOHHOE M MPOrpaMMHoe o0ecreyeHue
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 mpolecce HCHOIb3YIOTCS AaKTHBHBIE W HHTEPAKTHUBHBIE (HOPMBI
(KOMIIbIOTEPHBbIE CUMYJISILIMM, JI€JOBBIE W POJIEBBIE WIPbl, Pa3d0p KOHKPETHBIX CHUTYyalHil,
TPEHUHIU, TPYNNOBbIE AMCKYCCHM), B TOM 4HCJI€ JUCTAHIMOHHbIE 00pa3oBaTelbHbIE
TEXHOJIOTMHM, HCIOJIb3yeMble MIpU peald3allud pa3jMYHbIX BHUJOB Yy4eOHOW paboThl,
pasBUBaroIIKe y 00y4JaroMXcsl HABBIKOB KOMaHIHOM paboThl, MEXXJIMYHOCTHOW KOMMYHHKAIIUH,
IPUHSTHS PEIIEHUH, INAEPCKUX KauecTB U (POPMHUPYIOLINE KOMIIETEHIINH.

HaumeHoBaHue TeM 3aHATHI ¢ UCNIOJIb30BAHUEM 00Pa30BaTeJIbHBIX TEXHOJIOT UM

Tema Bun Koi-Bo
®opma / MeTo1bl HHTEPaKTUBHOTO O0yUYEHHS
3aHATHA 3aHATUA 4acoB

BBonHas JeKnys; BBOJIHAS JEKIHAA-IUAJIOT;
nexus-uHpopmaus (MHGopMaroHHas),
JIEKITHS WHTEPAKTUBHAS JICKIUS (JICKIIUS-TAATIOT ); JICKIHS- 72
Oecena C OMOPHBIM KOHCIIEKTUPOBAHUEM OCHOBHBIX
TIOJIOXKEHUH TEMBI (pa3jiena)

Bce Ttembl
(cm. 1. 4.3)

71a00paTOPHBIE 3aHATHUS C HIIEMEHTaMHU 00paTHOM
Bce Tembl | mabopatopHoe | CBsI3U; JJabopaTOpHBIE 3aHATHS B yueOHOU

(cm. . 4.3) 3aHATHE naboparopuu Kadenpsl ¢ MPOBEACHUEM 86
XHUMHAYECKOTO SKCIIEPHMEHTA

Hroro yacos 158




VIIl. OHEHOYHBIE MATEPUAJIBI JISI TEKYHIEI'O KOHTPOJISI YCIIEBAE-
MOCTH A ITPOMEXXKYTOYHOU ATTECTALIUHN

8.1. OIIeHO‘lHLIe MaTepUuaJibl 1JISl MPOBECACHUA TEKYHICI0 KOHTPOJIA YCIIEBAEMOCTH

8.1.1. OueHoYHBIe MATEPHAJIBI /ISl IPOBEIEHUsI TEKYIEro KOHTPOJIsl (TeCThb, KOHTPOJIHHBIC
paboThI)
Ipumepor mecmosuix 3a0anuii 01 nposepxku YK-1
(Cnocoben ocywecmensims NOUCK, KPUMUYECKULL AHAIU3 U CUHMe3 UHDOpMAayuLL, RPUMEHIMb
cucmemHwlil n00X00 0I5l peuleHUss NOCMABIeHHbIX 3a0ay)
1. 3ajaHue 3aKpPBITOr0 THIIA HA YCTAHOBJIEHUE COOTBETCTBHUA (IIpoBepsieTcsi aBTOMaTHY e-
CKH)

HNucrpykuus: [lpoyumaiime mexcm u ycmanogume coomsemcmesue. K xasrcooii nosuyuu neso-
20 cmoabya evibepume NO3UYUIO 8 NPABOM CMoabye

1. Y CTaHOBUTE COOTBETCTBUE MEXKIY COCTMHEHUEM U TUIIOM CBSI3U
COCJTMHCHHE THUTT XUMHYECKOH CBSI3U
1. H,O a) KOBaJCHTHAs MOJIApHas
2. H, 0) KOBaJICHTHAs HETIOJISIpHAs
3. Na B) METAJLTMYCCKAS
4. KCI I') HOHHAs
1) BOJOPOJIHAS

OrtBer:
l-a
2-0
3-8
4 -1

2. 3ajaHue 3aKPBITOr0 TUIIA HA YCTAHOBJICHHE MOCJIEA0BATEIBLHOCTH (IIPOBEPSieTCS ABTO-
MATHYECKH)
HNucrpykuus: [Ipoyumaiime mexcm u ycmaHogume nocie008amenbHOCMb

Pacrosiosxure 351€MEHTBI B TOPAJIKE YBEIIMYEHHS X DJIEKTPOOTPULIATEIBHOCTH
1. Bomopon

2. uox

3. 6pom

4. xj0p

5. ¢pTop
Ortser: 1,2,3,4,5

3. 3aaHMe OTKPBITOr0 THIIA € Pa3BEPHYTHIM 0TBeTOM/ 3a1a4a (MpoBepsieT CHeuaInucT
YMY)
MNucrpyknus: /Ipouumaiime mexcm u 3anuwiume pazeepHymulii 000CHOBAHHbII OMEem

[Tpu npoxanuBanuu Ha Bo3ayxe 1,64 r AByXBaJeHTHOro MeTayuia odopaszoBasioch 2,05 r okcuza.
Onpenennre. KaKoi 3T0 METAILT

OrTBerT:
Meb
Menb
Cu



4. 3a1aHHA OTKPBITOI0 THIIA C KPATKUM OTBETOM/ BCTABUTH TEPMHUH, CJIOBOCOYETAHHE. ...,
JAOTMOJIHUTH NpelJIoKeHHoe (IPoBepsieTCsl aBTOMATHYECKH, Pa3padoTYUK J0/1KeH Halu-
caTh IPABUJILHBII BAPUAHT O0TBETA)

HUucrpykuus: /lpouumaiime mexcm u 3anuwiume nponywjeHHoe clo8o/crosocouemanue (mep-

MUH, CI0BOCOYEMAHUE......, OONOJHUMb NPEONONCEHHOE)

[Tpu paznoxxennu kapOuaa Kainpus Maccoi 12 T Beigenuinocs 3,36 i auermieHa (H.y.). Macco-
Bas J10JI IpUMecel B MCXOJHOM KapOHie COCTABISAET %:

OTBerT:
20

20 %
20%

5. 3apaHue ¢ BLIOOPOM OHOT0 MPABUJILHOI0 OTBETA U3 MPEAJI0KEeHHBIX (IPOBEPSIeTCS aB-
TOMATHYECKH)
HUucrpykuus: /lpouumatime mexcm u gploepume 00UH NPAGUNLHBIL OMEEM

K IICJIOYHBIM METaJllIaM OTHOCHUTCA 3JICMCHT, I/IMCIOHII/Iﬁ KOH(bI/IpraIII/IIO BAJICHTHBIX :‘)J_ICKTPO-
HOB:

a) 3s%3p’

6) 3s'3p°

B) 4s°4p°

r) 3d%4s?

6. 3aganue ¢ BLIOOPOM HECKOJIBLKHX MPABUIbHBIX OTBETOB H3 NMPeIJI0KeHHBIX (MpoBepsieT-
Csl ABTOMATHYECKH)
HNucrpykuus: [lpoyumaiime mexcm u gvloepume 06a NpasuibHblx omeema

B pacTBOpax ocyiiecTBUMBI pEaKIMU:

a) OKCH/I AJIOMUHHA + THAPOKCUI KA
0) Meab + KOHII. A30THAS1 KUCJIOTA

B) aJIIOMUHUN + THIPOKCHUT aMMOHHUSI

T') MeJIb + COJIsTHas KUCIIOTa

1) PTYTh + HOIUCTOBOJOPOIHASL KUCIIOTA

IIpumepvr mecmogvix 3a0anuii 013 nposepku OIIK-2

(Cnocoben yuacmeosams 6 pazpabomre 0OCHOBHbIX U OONOJIHUMENbHbIX 00PA308aMeNbHbIX NPO-

2pamm, paspabamuvleams omoeibHble UX KOMHOHEHMbl (8 MOM YUciie ¢ UCTOIb308AHUEM UHPOD-
MAYUOHHO-KOMMYHUKAYUOHHBIX MEXHOA02UlL))
1. 3aganue 3aKPHITOro THIA HA YCTAHOBJIEHHE COOTBETCTBHA (MPOBEPSIETCA aBTOMATHYe-
CKH)

HNucrpykuus: [Ipouumaiime mexcm u ycmanogume coomseemcmeue. K xastcootl no3uyuu nego-
20 cmoabya evibepume NO3UYUIO 8 NPABOM CMOaOYe

YcTaHOBHTE COOTBETCTBUE MEXAY TEMOM Kypca «XUMHSI» U BPEMEHEM U3Y4YEHUS ITUX TEM B
LIKOJIE

TeMa KJ1acc
1. ATOMHO-MOJIEKYJIIPHOE YUEHUE a) 8 kiacc

2. OKUCIUTENHHO-BOCCTAHOBUTEIILHBIE PEAKITUU 0) 9 xacc

3. KoHneHTpanus pacTBopoB B) 10 knacc

4. Hay4yHble METO/bI MO3HAHUS BEIIECTB U XUMUUYECKUX PEAKIIUH. r) 11 xmacc




Ortser:
l1-a

2_
3_
4

-~ B o)

2. 3agaHue 3aKPBHITOr0 THIIA HA YCTAHOBJIEHHE MOCJIe10BATEIbHOCTH (IIpOBepsieTcsi aBTO-
MATHYECKH)
HNucrpykuus: /lpouumaiime mexcm u ycmaunogume nocied08ameibHOCHb

Pacmonoxxute 371eMEHTHI B MOPSAIKE YBEIMYCHHS UX PEAKIIMOHHON CIIOCOOHOCTH
. TATHMN

. HaTpuit

. Kanni

. pyouauii

. Ie3uit

DN AW N =

Ortser: 1,2,3,4,5

3. 3agaHue OTKPBHITOTO THIA C PA3BEPHYTHIM 0TBETOM/ 3a7a4a (IPoOBePsieT CeUATUCT
YMY)
HUucrpykuus: /lpouumatime mexcm u 3anuuiume pazeeprHymsiii 000CHOBAHHbIU OMEen

Yemy paBHa MOJIsipHasi KOHIIEHTpAIHs, €CJIH B 2 J1 pacTBopa coaepxkutcs 117 r xmopuaa Hatpus?
OTBeT JaiiTe ¢ TOYHOCTBIO JI0 IIEJIBIX.

Ortser:
IM

1M

1 Moap/n
1MoIB/1

4. 3a1aHuA OTKPBITOT0 THIA C KPATKHM OTBETOM/ BCTABUTH TEPMHUH, CJIOBOCOYETAHHUE. ....,
JAOMOJHUTH NPeAJIo:KeHHOoe (MpoBepsieTcss ABTOMATHYECKH, Pa3padoTUYMK /10/2KeH HAMU-
caTh NPABWJIbHBII BAPHAHT O0TBETA)

HNucrpykuus: [Ipouumaiime mexcm u 3anuuiume nponyujeHHoe C1080/clo8ocouemanue (mep-

MUH, CI0BOCOUEMAHUe....., OONOJHUMb NPEONOHCEHHOE)

— HOCHTEIIb CBOMCTB XMMHYECKOT'0 JICMCHTA.

OrtBer:
Atom
aToM

5. 3aganue ¢ BLIOOPOM OHOTO NPABHJIBHOIO OTBETA U3 NMPEAJI0KeHHBIX (MIPOBepPsieTCs aB-
TOMATHYECKH)
HNucrpykums: Ilpouumaiime mexcm u vibepume 00UH NPAGUTILHBL OMEem

B peakuuu MnO; + KOH + KCIO3; - K;MnO,4 + KCI + H,0 arom maprasiia B okcuie
a) oTaaer 2 3JIeKTpPOHa

0) oTHaeT 3 AIEeKTpPOHA

B) IIPUHUMAET 2 JIEKTPOHA

') MPUHUMAET 2 3JIEKTPOHA



6. 3aganne ¢ BLIGOPOM HECKOJbKHX MPABHJILHBIX 0TBETOB M3 NMPeI0KeHHbIX (MpoBepsieT-
Csl aBTOMATHYECKH)
Wucrpykumsi: Ilpouumaiime mexkcm u évibepume 08a NPasuibHbIX OMeema

BoaHbie pacTBOpHI BOJIOPOIHBIX COSAMHEHUN DJIEMEHTA MPOSIBIISIFIOT OCHOBHBIE CBOMCTBA. DTOT
AJIIEMEHT

a) XJop

0) azoT

B) Opom

T) yIJieposa

1) cepa

e) ¢pochop

Ilpumepor mecmosuix 3a0anuii 0ns nposepxu OIIK-8 (Cnocoben ocywecmensams neoazocute-
CKYI0 0estmenlbHOCHb HA OCHO8E CREYUATIbHbIX HAYYHBIX 3HAHULL)
1. 3agaHne 3aKPBHITOr0 THIIA HA YCTAHOBJICHUE COOTBETCTBHS (IIPOBEpsieTCsl ABTOMAaTHY e-
CKH)

HAucrpykuus: [Ipouumaiime mexcm u ycmanogume coomsemcmeue. K xasicootl nozuyuu nego-
20 cmoabya evibepume NO3UYUIO 8 NPABOM CMOaOYe

2. VCTaHOBUTE COOTBETCTBHE MEKIY SJIEMEHTOM U CEMEHCTBOM 3JIEMEHTOB
AJIEMEHT CEMEICTBO
1.H a) S-CEMEHCTBO
2. As 6) p-ceMeiicTBO *
3.V B) d-cemeiicTBO
4, U r) f-cemeiicTBO
1) J-CeMEHCTBO

Ortser:
l-a
2-0
3-8
4 -1

2. 3aaHue 3aKPBITOr0 TUIIA HA YCTAHOBJICHHE MOCJIEA0BATEILHOCTH (IIPOBEPSieTCS ABTO-
MATHYECKH)
Uucrpykuus: Ilpouumatime mexcm u ycmaunogume nocied08amesibHOCHb

Pacronioskute 3JIeMEHTBI B TOPSIKE YBEIIMUYCHHS HX PEAKIIMOHHOW CITOCOOHOCTH
1. 6epunnuit

2. Maraui

3. KaJbIuit

4. cTpoHIUI

5. Gapuit

Ortser: 1,2,3,4,5



3. 3aaHMe OTKPBITOr0 THIIA € PAa3BEPHYTHIM 0TBeTOM/ 3a1a4a (MpoBepsieT CHeuaInucT
YMY)
HNucrpyknus: /Ipouumaiime mexcm u 3anuwiume pazeepHymolil 000CHOBAHHbII OMEem

B 120 r Boas! pactBopuiu 40 r comnu, 3atem n1o6asuinu ee 40 mu Boasl. Yemy paBHa MaccoBast
nodst conu (%) B pacTBope nociie pazdasiieHus (yUUThIBas, YTO TUIOTHOCTH Boabl 1 1/mi)? OTBer
JTATe C TOYHOCTHIO J0 IETIBIX.

OTBeT:
20
20%
20 %

4. 3a1aHU OTKPBITOI0 THIIA ¢ KPATKHUM OTBETOM/ BCTABUTH TEPMHUH, CJI0BOCOYETAHHE. ....,
JAOMOJIHUTH MpeIJIo:KeHHOe (IPOBepsAeTCsl ABTOMATHYECKH, Ppa3padoTYUK 10/2KeH HANU-
€aTh NPaBWJIbHbII BAPUAHT 0TBETA)

HNucrpykuus: [poyumaiime mekcm u 3anuwiume nponyujeHHoe co8o/cilosocouemanue (mep-

MUH, Clloeoco4Yemarue..... B OONOIHUMb npedﬂoofceﬂﬂoe)

MOJ'IHpHBIﬁ 00BeM JIF000ro rasa I[IpU HOPMAJIbHBIX YCJIOBUAX COCTABJIACT JIUTPOB.

OTBeT:
22,4
22,4 1
22.4
22.4 1

5. 3apanue ¢ BHIOOPOM OHOT0 NMPABHJIBHOIO OTBETA U3 MPEAJI0KeHHBIX (IPOBEPSIeTCH aB-
TOMATHYECKH)
WNucrpykuus: [poyumaiime mexcm u gvloepume 0OUH NpAgUIbHbILL OMEem

Peaxiust oOMeHa B pacTBOpE BO3MOXKHA MEX/Y COJISIMHU:
a) XJIOpMIOM HATPHUsl U HUTPaTOM cepedpa

0) HUTPATOM MEJH U XJIOPUIOM Kalusi

B) KapOOHATOM HaTpus U CyIb(PaToM Kaaus

I') Cyab(paToM HaTPUs U XJIOPUIOM Kaus

6. 3aganne ¢ BLIGOPOM HECKOJIbKUX NPABHJIBLHBIX OTBETOB U3 NMPEAI0KEeHHBIX (IpoBepsieT-
Csl ABTOMATHYECKH)
Wucrpykums: Ilpouumaiime mexcm u 6vibepume 08a npasuibHbIX omeema

Bosanbie pacTBOpHI BOIOPOAHBIX COSAMHEHUHN dIIEMEHTA MPOSIBISIIOT KUCIIOTHBIE CBOMCTBA. DTOT
AIIEMEHT

a) xJiop

0) azot

B) KaJIui

T) yIJIeposa

1) cepa

e) pocdop



8.1.1. lIpuMepbI pa3HbIX TECTOBBIX 3aJaHUI
1. OCHOBOIOIOKHUK aTOMHO-MOJIEKYJISIPHOTO YYEHUS

a) M.B. JlomonocoB 6) A.JIL. JlaByasbe B) 1. anbToH r) C. Kannuuiapo
2. YCcTaHOBHII 3aKOH YKBUBAICHTHOCTH MAcCChl M SHEPTHH

a) A. DiiHImITEHH 0) I1. dronoHr B) A. ABorajipo r) M.B. JlomoHocoB
3. M30oT0omamMu 1o OTHOLICHHUIO APYT K IPYTY SBJISIOTCS

2) BC 4N 6) '2Ten 21 8 3CIu 3ICI

4. Ykaxure Maccy wim o0bseM (H.y.), coaepxkaiiue | Mob BemecTBa

a) 11,2 n Bomopoa

0) 45 r xJI0pUaa HATPUs

B) 32 r KucIopoaa

r) 22,4 1 BOJIbI

5. Xumuueckuid 3Hak O MOKa3bIBAET:

a) OTHOCUTENIBHYIO MOJICKYJISIPHYIO MacCy KHACIOpOia

0) OIMH aTOM KHCJI0pOoaa

B) OJIHY MOJIEKYJTy KHUCIIOpOIa

') MOJIIPHYIO MacCy aTOMapHOTo KUCIOpoaa

6. Bo BpeMst MpoTeKaHUsSI XUMUYECKON PEaKIIMH ATO OCTACTCS HEM3MEHHBIM
a) YUCIIO MOJIEKYII 0) oO1mMit 00BEM BEIIECTB B) Macca BeIECTB
7. AnnoTpornHble MOTU(BUKAIIH JIEMEHTA:

a) 001aJa0T OAMHAKOBBIMU (PM3MUECKUMHU CBOMCTBAMH

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

8. B 2 MoJIX KHCIIOPOa COEPKUTCS MOJICKYJI:

a)2-10% 6)3-10% B) 6 - 107 r) 12 - 10%
9. OTHOCHTENBHAS TIOTHOCTh a30Ta 0 BOJIOPOTY PaBHa!

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

10. ITpu o6paszoBanun monekynsl HCl nepekpsiBarotcst opouTanu

a)S|Ss o)sup B)pup r)dud

11. IIpu oOpa3oBanuu MosieKyIibl Bry mpoucxoaur nepekpsiBaHue opouTanen
a)S|Ss o)sup B)pup r)dud

Kputepun neperosa TecToBOro 0amia B KAUeCTBEHHYIO OIEHKY IMOCTe anpoOauy U KBaTUMETPHU-
yeckoil 00pabOTKH pe3yNbTaTOB TECTUPOBAHUS COCTABIEHBI B COOTBETCTBHM C TPEOOBAHUSAMH K
HOPMAaTHBHO-OPUEHTUPOBAHHBIM TECTaM CPEIHEH TPYAHOCTHU:

OrieHka 2 3 4 5

JuamnazoH tect. 6aymioB (% oT Makxc.) 710 50 51-70 71-85 86-100

8.1.2. JleMOHCTPALIMOHHBII BAPHAHT KOHTPOJIbHOI padoTsl Ne 1

1. 15 conu pactBopuiu B 235 r Boabl. KakoBa MaccoBas 07151 paCTBOPEHHOTO BEIIECTBA B
pacTtBOpe?

2. CKoJIBbKO MIT 85.74%-Hoit cepHOit KHcIOTHI (p = 1.835 r/cM®) HYXKHO JUIS IPUTOTOBJICHHS 2T
4n. pactBopa?

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

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



8.1.3. JleMOHCTPALIMOHHBII BAPHAHT KOHTPOJIbHOI padoTsl Ne 2

ChopmynupyiiTe 3aKOH JEHCTBHUSI MacC M PacCMOTPHUTE €ro MPUMEHEHHE Ha KaKOM-JIHOO
KOHKPETHOM IIpHMeEpe.

B cucreme CO + Cl, — COCI, xonnenrpamuo CO ysemuuwmnu ¢ 0.03 g0 0.12 mois/m, a
koHuentpaiuio Cly — ¢ 0.02 10 0.06 MoJIb /11. 0 CKOJIBKO pa3 BO3pociia CKOPOCTh MPSIMOU pe-
aKIuu?

Kak nmoBnusieT Ha paBHOBECHE CIIEYIONIEH peaKIim:

2H,(r) + O2 (1) S 2H20 (1) + 483.6 /X,

a) MOBBIIICHUE JJABJICHUS; 0) MOBBIIICHUE TEMIIEPATYPHI?

8.1.4. JleMOHCTPAaLIMOHHBII BAPUAHT KOHTPOJIbHOI padoThl Ne 3
Kaxkoii 06bem 2 H. pactBopa NaOH tpedyercs npubdasuts k 300 r 5%-Horo pactBopa SnCly,
YTOOBI IEPEBECTH €T0 MOJHOCTHIO B TETPATHAPOKCOKOMILIEKC?
Ckonpko Kr conbl motpeOyercst ansi ycrpaHeHus xectkoctd 1000 m BoAbI, HACBHIIICHHON
cynbharom kanbnus pu 20 °C, eciii pacTBOPUMOCTH IOCIIEIHEr0 paBHA 2 1/717?
[Tomo6pate K03 (HUITMEHTHI IBYMSI METOIaMHU B YPABHEHUH PEAKIIHH:
K,Cr,07 + H,SO4 + NaNO; — K,SO4 + NaNOs + Cr2(804)3 + H,0

8.1.5. leMOHCTPAIHOHHBI BAPHAHT KOHTPOJIbHOI patoThl Ne 4
Ckosbko 11 26%-noro pactBopa H,SO4 (p = 1,19 r/Mi1) MOXKHO mOaydnTh U3 1 KT mupocep-
HOM kucinotel HyS,07?
Kakoii 00bem kuciopoaa (H.y.) BbaenuTcs npu pasnoxxkenuu H,O,, cogepxaiuetics B 100 T
ee 4%-nHoro pactBopa?
[Tonobpath K03 PUIHEHTHI IBYMSI METOJAMH B YPaBHEHHH PEaKIIUU:
PbO, + HNO; + Mn(N03)2 — KMnO, + Pb(N03)2 + H,0

Kputepun neperona %-ro 6ania B Ka4€CTBEHHYIO OIEHKY JUIsl KOHTPOJIBHOM pabOTHI:

OLICHKA 2 3 il 5

nuamna3oH %-HbBIX
6aios (%)

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

8.2. OueHoYHbIE MAaTEPHAJIBI ISl TPOMEKYTOUYHOI aTTecTanmuu (B (opMe 3aueTa WK IK3a-
MeHa)

IpumepHbIii NepevyeHs BONpocoB k 3adery (1 cemectp) u 3k3ameny (2, 3 cemecTp)

1.
2.

3.

[Tonsitue o matepun. KoHKpeTHbIE BUBI MATEPUN.

[Tpenmer xumuu. MecTo HEOpraHMYECKOW XMMHHM B CHCTEME XMMHUYECKUX HayK. CBs3b
XUMHUHU ¢ OMOJIOTHEN, PU3UKON U IPYTUMHU HAyKaMH O TIPUPOJIE.

ATOMHO-MOJIEKYJISIpDHOE Y4YE€HHE: BO3HHUKHOBEHHE M Pa3BUTHE aTOMHO-MOJIEKYJISPHOTO
yueHust. DaKThl, 3aKOHOMEPHOCTH M 3aKOHBI, NMOCITYXHUBIINE dKCIIEPUMEHTAIBLHONU 0a30ii
JUISL pa3BUTHS MPEJCTABICHUM O TUCKPETHOM CTPOEHHUU BelecTBa. [[poHMKHOBEHNE maTe-
MaTHYEeCKHX U (PU3MUECKHX METOI0B B XUMHUIO.

ATOMHO-MOJIEKYJISIPHOE y4YEHHE: KOJIMYECTBEHHBIE 3aKOHBl XHMHUHU (3aKOH COXpaHEHUs
Macchl M DHEPruHU, 3aKOH IOCTOSHCTBA cocraBa lIpycra. 3aKkOH KpaTHBIX OTHOILIEHWM
Janbrona. XuMuueckuil SKBUBAICHT. ['paHUIBI MPUMEHUMOCTH 3TUX 3aKOHOB. ATOMH-
ctuka JlanpToHa. 3aKOH MPOCTHIX 00beMHBIX OoTHOMIEHMH [ eii-JIroccaka. 3akoH ABoraapo
1 BBIBOJBI U3 Hero. OCHOBHBIE MOJOXKEHUS MOJICKYJISIPHONU TEOPUU. ATOMBI U MOJIEKYJIBI.
Nx pa3mepbl u Maccel. OTHOCUTENIBHBIE aTOMHBIE U MOJIEKYJISIpHBIE Macchl. Uucio ABora-
Ipo.

Pons M. B. JIoMOHOCOBa B pa3BUTUH aTOMHO-MOJIEKYJISIPHOTO YYCHUS.




10.

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

23.

24.
25.
26.

27.
28.

29.

XuMuyeckass MeTpojorus. MeTronabl ONpenesieHUuss aTOMHBIX M MOJEKYJISPHBIX Macc.
OnpeneneHue MOJEKYJISPHBIX MacCc Ira3000pa3HbIX BeHIECTB. ['paHUIbI MPUMEHHUMOCTH
HOHSITUS «MOJIEKYJIa».

OBOIIOLMS MOHATUSA «XMMUYECKHH 351eMeHT». CTaHOBIIEHUE M Pa3BUTHE MOHATUSA «XUMU-
YECKUIl 3JEMEHT» B paMKaX MOJEIM JTUCKpeTHOro crpoeHus semectBa (P. boiins, /1.
HansTon, M. B. JlomoHOCOB). PasrpannyeHue mOHATHI «XUMUYECKHA 3JIEMEHT» U «IIPO-
croe BemectBo» (/. M. MenneneeB). CoBpeMeHHass TPaKTOBKA IMOHATHS «XUMUYECKUI
aneMeHT». M30Tomsl.

PacnpocTpaHeHHOCTh M pacIpeesieHHe JIEMEHTOB B 3eMHOM Kope. lIpocTeie BemecTsa.
Annorponus. CiokHble BeIleCTBa Kak (popMa CyIIeCTBOBAHHUS JIEMEHTOB B COEIMHEHMSIX.
XUMHUYECKUE PEAKLNH, UX KJIACCH(PHUKAINA 110 XapaKTepy B3aUMOACHCTBUS pearupyromux
BEIECTB (0OOMEHHbIE, OKUCINTEIEHO-BOCCTAHOBUTEIIbHBIE, KOMIIJIEKCOOOPa30BaHUs).
Mopnenu crpoenust aroma. OnbiTel Pesepdopaa mo paccesnuto anbgha-dactui. [lnanerap-
Hasi MOZEJb aToMa, €€ JOCTOMHCTBA U HeAOoCTaTKU. VIcX0qHbIE TEOPETUYECKUE U IKCIIEPH-
MEHTAaJIbHBIE NMPEIIIOCBUIKA pa3pelIeHUs] BHYTPEHHUX MIPOTUBOPEUNH IIJITAHETAPHOU MOJe-
.

KopmyckynsapHo-BomHOBOH nyanu3m u3nydenus. KBantel. Ypasuenue [lnanka. O0bsicHe-
Hue ¢pororddexra DiinmreitHoM. DoToHbI. CIEKTPHI ATOMOB.

Teopust aroma Bozopoaa no bopy.

KopnyckynsapHo-BosHOBOM Ayanu3m dactull. Bonnel JIyu ne bpoitns.

Vpasuenue lllpenunrepa.

[Tpunnun HeonpeneneHHoctH [ elizeHOepra.

KBanToBo-MexaHuueckass Mojelib aTomMa Bojaoponaa. KBaHToBbie uucia, ux (hU3NYECKUN
CMBICIL.

MHoroanekTpoHHble aTOMbl. Tpu MpHUHIMNA 3al0JHEHUSI aTOMHbIX opoOurtaineil. [IpaBuna
B.M. Kneukosckoro.

Snpo xak nMHaAmMU4ecKas CUCTEMa MPOTOHOB M HEUTPOHOB. Y CTOMYMBBIE U HEYCTONYUBBIE
anpa. CBONCTBa N30JIMPOBAHHBIX ATOMOB.

PaanoaktrBHBIE Al€MEHTHI U UX pacnal. Tumbl saepHbIXx peakuuid. LlenHbie saepHbie pe-
aKuuy. MeueHble aTOMBI.

[Tepuoanueckuii 3aKoH U nepuoanueckas cucrema anementoB JI.M1. MenaeneeBa. Dkcre-
PUMEHTAJIBHOE MOATBEPKACHUE TEOPETUYECKUX npeackaszanuii [I.1. Menneneesa.

JKu3Hp 1 HaydHO-TIegarorudeckas aesrenbHocTs .M. Menaeneesa.

JlnuHHast u KopoTkas (GopMbl mepuoandeckux Tadnaul. CBs3b MOJOXKEHUS JIEMEHTOB B
NEPUOANYECKON CHCTEME C JIEKTPOHHBIM CTPOEHHEM ero aroma. CBsi3b CBOWCTB 3JIEMEH-
TOB C UX IIOJIO)KEHUEM B IIEPUOJUYECKON CUCTEME.

Ilepponuecku U HENEPUOAUYECKH U3MEHSIOIMECS CBOMCTBA JIEMEHTOB. I3MeHeHue Be-
JMYMHBI PAANYCOB dHEPIrUil MOHMU3ALMH, CPOACTBA K JJIEKTPOHY U JIEKTPOOTPULIATEIBHO-
CTH aTOMOB 3JIEMEHTOB C POCTOM 3apsAJI0B UX saep. [lepnondyHOCT N3MEHEHHS! CBOMCTB
AJIEMEHTOB KaK MpOSBIECHHE MEPUOJANYHOCTH U3MEHEHHS BIIEKTPOHHBIX KOH(UTypauuin
aTOMOB.

3HAUEHUE OTKPBITUS NEPUOJNYECKOTO 3aKOHA B Pa3BUTUU HAYKU U YTBEP)KIECHUU JTHAJICK-
THYECKOI0 MUPOBO33PEHHUS. [ paHUIIBI U 3BOTIOLHS IEPUOANYECKOTO 3aKOHA.

OcHOBHBIE XapaKTEPUCTUKH XUMUYECKOW CBA3M: JIJIMHA, SHEPrUs, HAIPaBICHHOCTh. Ba-
JIEHTHBIN YTOJI.

KoBaneHTHas cBsA3b, MEXaHU3MBI 00pa30BaHMs, €€ CBOMCTBA.

KBaHTOBO-ME€XaHWUYECKHE METObI TPAKTOBKM KOBAJEHTHOM CBSI3H.

['mbpuausanus aToMHBIX opOuTaneil. Tumsl rubpuanzanuu U reomeTpus moiekynl. Ilo-
JSIPHOCTH CBA3EH M MOJSPHOCTH MOJIEKYI B 1esioM. Curma- u nu-cBsizu. KpatHocts (mopsi-
JIOK) CBSI3H.

Metoa MONEKyJISIpHBIX opOuTaneii. MeTo TMHEeHHONH KOMOMHAIIUN MOJIEKYIISIPHBIX OpOH-
Tasiell. DHEPreTHUECKUE TUarpaMMBbl U 3JIEKTPOHHbBIE (POPMYIIBI MOJIEKYII.



30.
31.

32.
33.

34.

35.

36.
37.

38.
39.

40.

41.

42.

43.

44,
45.

46.
47.

48.
49.

50.
51.
52.

53.

54.
55.

56.
57.
58.

["omosiiepHBIE MOJIEKYITBI, 00pa30BaHHBIC AJIEMEHTaMu 1 U 2 IepHoI0B.

['eTeposinepHble MOJIEKYIIbI, 00pa3yeMble 3JIEMEHTaMu BTOporo nepuoaa. Okcup yrieposaa
(1), oxcup azora (11).

CpaBHeHUE METO0/1a BAJICHTHBIX CBSI3€H M METOA MOJICKYJIIPHBIX OpOUTaNeH.

Nonnas cBs3b. CBoiicTBa HOHHOM cBsi3u. O01acTh NpUMeHeHUs HOHHOM Mozaenu. [lonspu-
3alys U NOJIPU3YIOLEE NEHCTBUE HOHOB, UX BIMSHHUE HAa CBOMCTBA BELLIECTB.

Bonoponnas cBs3b. MexMoIeKyIIsspHas 1 BHYTPUMOJIEKYJIIpHAas BOAOPOAHAs CBsA3b. Biu-
sIHUE BOJJOPOJHOM CBSI3M Ha CBOWCTBA BelecTB. Poib BOIOPOIHOM CBSI3U B OMOJIOTHYECKUX
Ipolreccax.

Mertannuueckas cBsi3b. OCOOEHHOCTH 3JIEKTPOHHOI'O CTPOEHUSI aTOMOB 3JIEMEHTOB, CIIO-
COOHBIX K 00pa30BaHUIO METATITNYECKOM CBS3H.

Me:xMOoneKyIspHble B3aUMOACUCTBHS.

Ckopoctb xumudeckux peakuuidi. Paborsr H.H. bekeroBa. 3akon aelicTBus Macc. 3aBUcCH-
MOCTbh CKOPOCTH PEAKIMU OT PA3IUYHBIX (PaKTOPOB.

[TonsiTHE 00 AaKTUBHBIX MOJIEKYJIaX U DHEPTUHU aKTHUBAIIUH MIPOLECCa.

Coboanble pagukaisl. IlonsaTue o nenssix peakuusax. Paborsr akagemuka H.H. Cemeno-
Ba.

Karanu3z. Bunel katanuza. Oco6eHHOCTH (epMEHTOB KaK KaTaln3aTropos. Mcnonp3oBaHue
KaTajau3a B IPOMBILIUIEHHOCTH. PoJlb KaTaan3aTopoB B OMOJIOTMYECKUX MTPOLIECCaX.
HeobOpaTtumble 1 oOpaTuMble XMMUYECKHE PEAKIMU. Y CIOBHS 00paTUMOCTH U HeoOpaTu-
MOCTH XMMHMYECKHUX IPOLECCOB. XUMHUYECKOE paBHOBecHe. KOHCTaHTa XMMHYECKOTO paB-
HoBecus. [Ipuanun Jle [laTense.

3HaueHUe YYEHHsI O CKOPOCTH PEaKLMU U XMMHUYECKOM PAaBHOBECHM ISl YIIPABJICHUS XU-
MUYECKHMMHU MPOLIECCAMHU.

TennoBeie 3 hekTb XuMUIECKUX peakiuii. TermoTel 00pa3oBaHus XUMHUYECKUX COEIUHE-
Hull. 3akoH ['ecca. I3MeHeHNe BHYTpEHHEN SJHEPTUH CUCTEMBI. DHTAJIBIINS.

[Tonsitue 06 sHTponMu. U306apHo-n30TepMudeckuil moreHuuan (dueprus ['ndoca).

Posnb sHTaNBNMIHOTO M SHTPONUNHHOTO (PAKTOPOB B HANPABIEHHOCTH MPOLIECCOB MPU pas-
JINYHBIX YCIOBUSAX.

ArperaTHble COCTOSIHUS BELIECTBA: IIa3MEHHOE, ra3000pa3Hoe, TBEPAOE, KHUIKOE.
l'azoBbie 3akoHbl: boimga-Mapuorra, ['eit-Jlroccaka, Illapns, Knaneiipona-Menaeneesa,
Hanerona, Ban-nep-Baainbca.

Kunkocru. Mcnapenue, BI3KOCTh U MOBEPXHOCTHOE HATSHKEHUE KUIKOCTEN.

Tsepaoe Teno. Kpucrannuueckue u amopdusie Tena. [Tonumopdusm. Tumsl kpuctamiye-
CKHX PEUIeTOK U 3aBUCUMOCTh (PU3MUECKUX CBOMCTB BELIECTBA OT IMPHUPOJbI XUMUYECKOU
cBsi3u. Mzomoppuzm.

®dazoBble paBHOBECHS. JlMarpaMMbl COCTOSIHHSI BEIIECTB.

Kiaccel HEOpraHMUYECKUX BEIIECTB: OKCUABI, KUCIOThI, OCHOBAHUS, COJIH.

Krnaccudukanus OKHCIUTENIbHO-BOCCTAHOBUTENBHBIX pEaKIUi. DJEeKTpOHHAs Teopus
okucnenusa C.A. [launa u JI.B. [Iucapxesckoro. Oxucnurenu u BoccraHoBurenu. [Ipasu-
J1a COCTABJICHHS] YPAaBHEHHUI OKHMCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN.

Metoa 35eKTpoHHOro OanaHca U 3JIeKTPOHHO-UOHHBIN MeToA. Poib cpeasl B MpOTEKaHUH
OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIX IPOIIECCOB.

ITomy4deHue 3JIeKTPUYECKOro TOKA IIPU XUMUYECKUX PEAKIUSAX.

Bonoponnsiii snektpoa cpaBHeHUs. CTaHIAPTHBIE AIEKTPOJHBIE MOTEHIHAIBI. 3aBUCHU-
MOCTb CTaHAAPTHOI'O IOTEHLHAIa METala OT KOHLEHTpAlUu €ro HOHOB B pacTtBope. Pa-
6ot H.H. bekeroBa. DnekTpoxuMudeckuil psii HampsokeHus: MmetamioB. CTaHoapTHBIE
OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIE [IOTCHIIUAIIBI.

3HaYeHHEe peaKkuii OKUCIECHUSI-BOCCTAHOBIICHUS B )KUBOW U HEKUBOU MIPUPO/IE.
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE ITPOLIECCH] B TPOU3BO/ICTBE.

DJIEKTPOJIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIN Mpoliecc. Ero nmpakTuyeckoe 3Haue-
HUE.
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CocTaB U 2JIEKTPOHHOE CTPOEHUE MOJIEKYJIbI BOABI. PU3NUECKHE CBONCTBA BOJIBI.

Bona kak pactBopuTesnb. XUMHUYECKHE CBOMCTBA BOBI.

Posb Boztbl B Gnonornyeckux npoueccax. [IpoMelniuieHHOE 3HaY€HUE BOBI.

Tsoxenast Boza, €€ CBOMCTBA, MOJIYyYCHUE U IPUMEHEHHE.

Bopa B npupoae. CriocoObl 0uncTky BoAb. [Ipo6iieMbl 4uCTON BOJIBI.

Kpatkast xapakTepucTika JUCIIEPCHBIX CUCTEM UM UX KilacCU(UKaLus.

PabGotet I.MI. MenneneeBa no Teopun pacTBOpoB. TepMoauHaMuKa MpoIEecca pacTBOpe-
Hus. CBsA3b TEIUIOTHI PACTBOPEHUS BEUIECTBA C YHEPrUEH KPUCTAUIMYECKOM PEIIETKH H
TEIUIOTOM rHApaTallMi MOJIEKYJ BEIIECTBA WIIA IPOAYKTOB €r0 AUCCOLUALINH.
PacTBOprMOCTB TBEpABIX BELIECTB B BOJE. KprBBIE paCTBOPUMOCTH.

PactBopumocTs razoB. Koadgdumuent abcopoumu. 3aBUCUMOCTh paCTBOPUMOCTHU Ta30B OT
TEMIIEPATYPHI U UX MAPLUUAIBHOTO AaBiieHus. 3akoHbl ['enpu u JlanbToHa.

KonuenTpanus pacTBOpoB, CLIOCOObI €€ BbIPAKEHUS.

ONEKTPOIUTHl U HEVIEKTPOJIUThl. OCHOBHBIE IIOJIOKEHHSI TEOPUU DJIEKTPOIUTHYECKON
JUCCOLIMALINY.

Pa6otel C. Appennyca u U.A. Kabnykosa.

MexaHu3M IUCCOLMALIMY BEUIECTB C Pa3IMUHBIM TUIIOM XUMUYECKON CBSA3H.

Posib monsApHBIX MOJEKYJ BOABI B MPOLIECCAX JUCCOLMALMU U HOHU3ALUH BellecTB. Mexa-
HU3M THUJpaTalliyd aHWOHOB M KaTHOHOB. BiusHME Ha ruapaTalyio pa3MepoB U 3apsiioB
noHOB. OOpa3zoBaHMe MOHA TUAPOKCOHMS. DHEPreTUKa Mporecca AUCCOLUaIUH.

CreneHp 3JeKTPOIUTHUECKON auccounanuu. VcTuHHAs 1 Kaxyliascsl CTeNeHb JUccolua-
un. [Tonstue o koad¢unrente akTuBHOCTH. [IpuMeHeHne 3akoHa JeificTBUs Macc K Mpo-
LECCY AUCCOLMALNY CIIA0bIX 3JIEKTPOIUTOB; KOHCTAHTA JUCCOLUALIH.

CwMerieHue paBHOBECHS B pacTBOpPax cIa0bIX 3JIEKTPOJIUTOB.

Kucnotsl, o0cCHOBaHHUS, COJIU B CBETE TEOPUU JIEKTPOJUTHUECKON AUCCOIHALINH.
AmbotepHble THIPOKCUABL. 3aBUCUMOCTh THIA AUCCOLMUAIIMM U CUJIBI TUAPOKCHIA OT OT-
HOCHUTEJIBHOU MOJISIPHOCTH XUMUYECKOM CBSI3M B MOJIEKYJIaX.

[TonsiTHE 06 NOHHOM MOTEHIIHATIE.

IIpoTtonuTndeckas TeOpHsi KUCIOT U OCHOBAHUM.

DNEeKTpOoIUTHYECKasd AUcconanys Boabl. Bogopoauelii nokasartens. Bonoponsslil moka-
3aTenb OMOJIOTMYECKUX JKUIKOCTEH. 3HaueHHe MOCTOSIHCTBA BeUuuH pH B XUMHUYECKUX U
OMOJIOTMYECKHX MPOLIECcCaXx.

PaBHOBecue B HaCBIIIEHHBIX PACTBOPAX MaJOpPacTBOPUMBIX 3J1eKTpoiuToB. [IponsBenenue
pacTBOPUMOCTH.

Peakuuu B pacTBopax 37€KTpONUTOB (MOHHBIE peakiyu). MexaHu3m NpoTeKaHusl peakuil
B PACTBOPAX JIEKTPOJIUTOB.

['eHeTnyeckas CBSI3b MEXAY KJIacCaMHU HEOPTraHUYECKUX COCAMHEHUMH.

I'maponus coneil. CTeneHb U KOHCTaHTa THIPOJIN3a.

Ponp ruaponuza B OMOIOTHYECKUX, XUMHUYECKHUX MpOIEccax U MpoleccaxX BHIBETPUBAHUS
MUHEPAJIOB U TOPHBIX MOPOJ.

[ToHsiTe O KOMITJIEKCHBIX coelnHeHUsX. OCHOBHBIE MOJIOXKEHUS KOOPAMHAIIMOHHONW TEO-
puu A. Bepnepa.

Knaccudukanmst KOMIIEKCHBIX COSAMHEHUH.

M3oMepHsi KOMIUIEKCHBIX COEIUHEHMI: T'MpaTHas, KOOPAWHALMOHHAs, LIMUC- M TpaHC-
U30MEPHUSL.

Homenknatypa KOMIIIEKCHBIX COETUHEHUI.

IIpuposa XMMHUYECKON CBA3M B KOMIUIEKCHBIX CO€MHEHHUsX. PaccmoTpenne ee ¢ mo3uuui
METO/Ia BAJICHTHBIX CBA3EH.

DNEKTPOIUTHYECKAs TUCCOIMAIINS KOMIUIEKCHBIX COSAMHEHUI. Y CTONYMBOCTh KOMILJIEKC-
HBIX MOHOB B pacTBOpax. KoHCTaHTBI HECTOMKOCTH.

[TonsiTie 0 OMOHEOPTaHMYECKOW XUMHH. 3HAYEHHUE IMPOIIECCOB KOMIUIEKCOOOpa30BaHUs B
XUMHUH U OMOJIOTHH.
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Ponb pycckux y4eHBIX B pa3BUTHH YUYCHHsI O KOMIUIEKCHBIX coeAuHeHusx. PaGorer JLA.
Uyraesa, .1. Yepnsiea, A.A. ['punbepra.

Bonopon. M3oronsl. Pacnipoctpanenne B mpupozae. OCOOCHHOCTH MOJIOKESHUS B TIEPUOTH-
YECKOM cucreMe. XapaKTepUCTUKa MOJIEKYJbl BOJOPOJA € MO3ULMK METOJa BAaJEHTHBIX
CBsI3ell M MOJIEKYJSIPHBIX opOuTtaneid. JlabopaTopHble U MPOMBIIUIEHHBIE CIIOCOOBI MOJTY-
YEeHHs BOJOPOJIa, ero pu3HUecKue U XUMUYECKHe CBOcTBa. MeTo bl IPeI0CTOPOKHOCTH
npu paboTe ¢ BOIOPOIOM.

Bopopon — toruuBo Oynymiero. MonekyasipHblii 1 aTOMapHbIA BOJOPOJ KaK BOCCTaHOBU-
Tenb. CoelMHEHUsT BOAOPOAAa C METAJUIAMU U HEMETa/NIaMU: CTENEHb OKUCIIEHHS aTOMOB
3JIEMEHTOB B MOJIEKYJaX M IPUPOJAa XMMHUYECKOH CBA3M B HUX, KUCIOTHO-OCHOBHBIE U
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHbBIE CBOMCTBA. IIpuMeHeHrne BoJopoia B IIPOMBIIIIIEHHO-
CTH U1 1a00PaTOPHOI MPaKTUKE.

DJeMeHTHI TJIaBHOW MOArpYyNIbl ceabMoi rpymmbl. OOmas xapakTepucTUKa aTOMOB dJie-
MEHTOB U MPOCTHIX BEIIECTB. Mepbl MPEIOCTOPOKHOCTH MPH pabOTeE C raJloreHaMu.

®dTOp, €ro pacpocTpaHEeHUE B IPUPOJIC, CIIOCOOBI MOTYICHHS, (PU3NICCKIEC U XUMHUYCCKHE
cpoiictBa. Coequnenus gropa. dropoBogopos. [lonyuenue u cpoiictBa. Acconuanus Mo-
nexyin. @ropoBogopoaHas (IUTABUKOBasi) KUCIOTa, GTOpusl, propua xkucmoposa. Ipume-
HeHHUe Topa U ero COeTUHEHHIA.

X7op, HaXx0XJIeHUE B MPUPOAE, U30ToMbl. JIabopaTopHble ¥ MPOMBILUIEHHbIE CIIOCOOBI M0-
ny4yeHus, (pU3NUecKue U XUMUYECKUE CBOMCTBA. XapaKTep COSAMHEHUI XJIopa ¢ MeTaia-
MU. MexaHu3M peakiiu XJI0pa ¢ BOJIOPOAOM.

XJ0pOBOJOPOI, COJSTHAS KUCIIOTA: JIaDOpaTOpHbIE M MPOMBIIUIEHHBIE CIIOCOOBI MOJIyde-
Husl. DU3NUECKE U XUMUYECKHE CBOMCTBA COCTMHEHUI, IPUMEHEHHUE.

KucnopoHbie coeuHeHus X10pa: OKCUIbl, KUCIOTHI, COJIH.

[Tpumenenue xjiopa u ero coeauHeHui. OXpaHa OKpy’Karollell cpenbl OT 3arpsA3HEHMs
xyopoM. [lonsatue o ITIJIK BpenHsIx BemecTs, XJopa.

bpom, noxn. Pacnpoctpanenue B npupoze. JlabopaTopHble W NPOMBIIUIEHHBIE CIIOCOOBI
NOJy4YeHus1, PU3NUECKUe U XMMUYECKHE CBOMCTBA MPOCTHIX BelecTB. bpomoBogopoHast u
MOJI0BOJIOPOAHASI KUCIOTHI M UX coiu. [lonydyeHue, cBoiicTBa M IPUMEHEHUE.
CpaBHuUTENbHAsA XapaKTEPUCTUKA CHIIBI FaJIOT€HOBOJOPOIHBIX KUCIOT U BOCCTAHOBUTEIb-
HBIX CBOWCTB MX aHHMOHOB. HampaBiieHHOCTh peakifili Mex /1y rajJloreHaMu M BEIECTBaMH,
COJIEpKalIMMH TaJIOr€HU1-UOHBI.

Kucnoponnblie coenvaenus bpoma 1 noja.

CpaBHuUTENbHAsA XapaKTEPUCTHKA OKCUKHUCIIOT TaJOr€HOB C OJMHAKOBBIMHU CTEIECHSIMHU
OKHCJIEHHS KHCIIOTOOOPa3yoIKX 3JIEMEHTOB.

OOmrast xapakTepUCTHKa COEIMHEHHWH TaloreHoB Apyr ¢ ApyroM. buomorunueckas poib
MPOCTHIX BEIIECTB U COETUHEHHH, 00pa30BaHHBIX raJOreHaMH.

DJeMeHTH! TJaBHOM MOArPYNIbI mecToi rpymmbl. O0mas xapakTepucTHKa aTOMOB 3Je-
MEHTOB U MPOCTHIX BEIIECTB.

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

Oxcupl: criocoObl MoTyueH !, CBOMCTBA, KJIacCU(UKAIKs U HOMEHKIIATYpa.

Annotponus kucinopoga O30H, €ro CBOWCTBa, MOdy4YeHHe, 00pa30BaHUE B MPUPO/IE.
Ob6nactu npuMeHeHus Kkucioposa. Ponb kucinoposaa B mpupoe.

Bozayx. [locTosiHHBIE M IEpEMEHHbIE COCTaBHbIE YacTH Bo3ayxa. [Ipobiema yucToro Bos-
nyxa. JKuakuil Bo3tyx, €ro CBOMCTBA M PAKTUYECKOE UCIIOJIb30BAHHUE.

Bopopoansie coenunenus kuciaopoaa. Bona u nepokcua BoJjopo/ia, COCTaB U AJIEKTPOHHOE
CTPOEHHUE MOJIEKYII.

Cepa. Cepa B nipupoze. Amiotrponus cepbl. PU3MUYECKHE CBONCTBA €€ BAXKHEUIIINX MOJIH-
¢dukanmii. XuMUYeCKHe CBOMCTBA M MIPAKTUYECKOE IPUMEHEHHUE CEPHI.
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Bopopoanbie coenunenus cepbl. CepoBOIOPO: MONyYeHHE, (PU3MUECKUE U XUMHUYECKHUE
cBoiicTBa. DU3NOTOTHYECKOE JIEUCTBUE CEPOBOIOPOAA, €r0 MPEACIbHO JOMyCTUMas KOH-
neHTpanus. CepoBoAOpOIHAS KUCIOTA U CYIb(UIBL.

Kucnoponnble coeuHeHHs Cepbl: CTPOSHHE MOJIEKYJI, XapaKTep BaJeHTHBIX CBszei. Ok-
cuna cepsl (IV): maboparopHble ¥ MPOMBIIICHHBIE CIIOCOOBI MONyUeHUs, (hPU3HUECKHUE U
XUMHYECKHE CBOIMCTBA, €ro Mpe/ieibHO JOMYyCTUMAas KOHLIEHTPALIUS.

XUMHUYECKUE CBOMCTBA CEPHUCTON KUCIOTHI U CYIb(GUTOB. THOCEpHAs] KHCIIOTA, THOCYIb-
GbaThl, UX MIPAKTHYECKOE 3HAYCHHE.

Oxcup cepsl (V), ero ¢pusndeckre 1 XUMHUECKUE CBOMCTBA.

CepHas kucnota. CBOCTBa KOHIICHTPUPOBAHHOM M pa30aBlIeHHON cepHO# KUCIOTHI. [1pa-
BUJIa OOpaleHMs ¢ KOHIEHTPUPOBAHHON CEPHOM KUCIIOTOM.

Oneym u nupocepHast kuciorta. Coyd cepHON KUCIIOTHI, UX HAXOXJEHUE B MIPUPOJIE, CBOM-
CTBa U IPUMEHEHHE. 3HAUEHUE CEPHOM KHUCIIOTHI U €€ COJIEH B HAPOJHOM XO3SIMCTBE.
buonoruueckas poib cepbl, KpyroBOPOT B IPUPOJE.

CeneH u temnyp: puU3MUECKHEe U XUMUYECKHE CBOICTBA, 3HAUEHHE B COBPEMEHHON TEXHHU-
ke. BomopoaHbie ¥ KUCIOPOAHBIE COEAUHEHUS celleHa U Teutypa. OKCuIbl celeHa U Tel-
Jypa U UX KUCJIOTHI.

XapakTep U3MEHEHHUs CBOICTB BOJOPOJHBIX COCTUHEHHI 3JIEMEHTOB B MOATPYIIIE: MPOY-
HOCTb M MOJIIPHOCTh MOJIEKYJI, BaJCHTHBIE YIJIbl, CUJIbl COOTBETCTBYIOLIUX KHCJIOT, BOC-
CTaHOBUTEJIbHBIE CBOICTBA aHUOHOB KHUCIIOT.

DneMEeHTHI IIaBHOW MOArPYMNIIbI AT0H rpynnbsl. O0mias XapakTepuCcTHUKa aTOMOB 3JIEMEH-
TOB U MPOCTHIX BEILIECTB.

A3zot. A3ot B nipupojie. JlabopaTopHbIe U MIPOMBINIJICHHBIE CIIOCOOBI TIOMyYeHUSsI, TIPUME-
HEHUE a30Ta.

AMMUak. DJIEKTPOHHOE CTPOCHHUE U TeoMeTpust MosieKysbl. JlabopaTopHble U MPOMBIII-
JIEHHbIE CLIOCOOBI MOTYYeHUs, PU3NUECKUE U XMMUYECKHE CBONCTBA.

Conu aMMOHUSI, UX CTPYKTypa, cBoiicTBa. [IpoayKThl TEpMUYECKOTO PA3I0KEHUS pa3Iny-
HBIX COJIEH aMMOHHUSI.

Peakuuu 3amerieHnss aToMOB BOJIOpPOJIa B MOJIEKYyJIe aMMHaKa. AMMJIbI, UMUbI, HUTPHIIbI
MeTaioB. [IpakTudyeckoe npuMeHEHHE aMMHUaKa U COJIe aMMOHMSL.

I'mppasus: cTpoeHne MOJIEKYJIbl, XUMHUYECKHE CBOMCTBA. [ MAPOKCHUIIaMUH.
A30THUCTOBOJOPOIHAS KUCIOTA. A3UIBL.

Oxkcuapl a30Ta: CTPOEHUE MOJIEKYJ, YCTOMYMBOCTH, MOJIyY€HHUE U CBOIcTBa. PaBHOBecHe
auMepu3aiun okcuaa asora (1V).

A3oTHUCTast KUCIIOTa, HUTPUTBI.

A30THasg KUCJIOTAa. DJIEKTPOHHOE CTPOEHHE U TeoMeTpusi Mosekynbl. JlabopaTtopHble U
IIPOMBINIIEHHBIE CITOCOOBI OMyYEHHUS! a30THOM KUCIOThl. XMUMUYECKUE CBOMCTBA a30THOM
KHUCIOTHL. B3anMopnelicTBre ¢ MeTaimamu U HemetauiaMu. [{apckast Bozika, XJI0pHu HUTPO-
3wia. Hutpatsl. Tepmudeckoe paziioKeHUe HUTPATOB.

Buonornueckas poib azora. [IpoGiiema cBsizaHHOrO a3ora. A3oTHble ynoOpenus. PazBurtue
MPOM3BOJICTBA A30THBIX YAOOPEHUH.

®ocdop. Baxkneiime npupoiHbie COEAUHEHUS, TOTyYeHHEe. AJUIOTPOITHBIE MOIU(PUKAIIIH
docdopa, ux cpoiictBa. TokcuuHOCTh Oenoro Qocdopa, Mepbl IPETOCTOPOKHOCTH TPU
paboTe c HUM.

®dochuasr meramuioB. Dochunsl. CpaBHEHHE TEOMETPUN MOJICKYJ B CBOWCTBa (hochuHa 1
aMMuaKa.

Kucnoponusie coenuaenust pocdopa. dochopuoBarucras, dochopucras u ocdopHas
KHUCJIOTBI: CTPOEHUE MOJIEKYJ, OCHOBHOCTb. V3MEHEHHME YCTOMUMBOCTH, KHUCIOTHBIX H
OKHCITUTETFHO-BOCCTAHOBUTEILHBIX CBOMCTB B PSITY OKCUKHUCIIOT docdopa.
Mertadocdarsl, nomudocdarsl. Conb opTodochopHON KUCIOTHI, UX MPAKTHYECKOE MPU-
Menenue. ["anorennap! hochopa, Ux THAPOIIH3.
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buonorudeckast pons docdopa. Dochopubie ynoopenus. Wcnonb3oBanue (HochopHBIX
ynoOpeHuit Ha mouBax ¢ pasHeIM pH. PasButue mpousBoacTBa ¢hochopHbIX yr1oOpeHuil B
Poccun.

Mpiibsik, cyppMa, BUCMYT. PacnpocTpanenue B mpupojie, NoJydeHHe MPOCThIX BELIECTB.
CpaBHHTENbHAS XapaKTEPUCTHKA (PU3HMUECKUX U XUMUYECKHX CBOWCTB MBILIBSIKA, CYPbMBI,
BHUCMYTA.

BonopoiHbie coeqMHEHNS MBIIIbSIKA, CYpbMbl, BUCMYTa Pa3INYHbIX CTEIEHEW OKHCIIECHUS.
Wx nonydyenue u cBoiicTBa. ['aloreHuabl MbIIbsKa, CypbMbl, BACMYTA, UX CBOMCTBA. [~
pOJIU3 coJiel MBILIbSIKA, CYPbMbl, BACMYTA.

CpaBHEHHE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB MBbIIIbSIKA, CYpbMbl, BUCMYTa B
CTeneHW OKHcieHus 3 u 5. OU3M0IOrMYecKOe JAECUCTBUE MBIIIbIKA U €r0 COECIUHEHUH.
[TpakTHyeckoe 3HaYeHHE MBIIIBAKA, CYpPbMbI, BACMYTa U UX COSAMHEHUN.

DJeMeHTHl TJIABHOW TMOATPYMIIBI 4eTBEpTOM Tpynmnbl. OOmas XapakTepUCTHKa aTOMOB
3JIEMEHTOB U MPOCTHIX BEUIECTB.

VYraepon. Yriepos B npupoae. AJUIOTpOnHs yriiepoa: aamas, rpadut, kapoun. x cTpyk-
Typa, U3NYeCKue U XUMHUYECKHE CBOMCTBA, MPAKTUIECKOE 3HAYCHHE.

Kpartkas xapakTepucTHKa BOJOPOIHBIX COCAUHEHUN yriaepoaa. YTIepoJ B OpraHUYECKHUX
COCTUHEHUSIX.

KapOuapl MeTanios, ux o0Imas XxapakKTepuCcTHKa.

Oxkcun yrinepona (Il). Okecun yriepona (I1) kak BoccranoButTenb. GU3NOIOTHYECKOE JICH-
ctBue oxcuna yriepoaa (1) u mepsl npegocropoxxHocTy npu padore ¢ HuM. Ilepas mo-
MOIIb TIPU OTPaBIEHUH YrapHbIM razoM. DocreH, KapOOHHIIBI METAJIIOB.

Oxcun yrnepona (IV), crpoenue ero Monekynbl, (pU3HMUecKue U XUMHUYECKHE CBOWCTBA.
JlaboparopHble U MIPOMBIILIEHHBIE clIoco0b! monyyeHus. Oxcun yriepona (1V) B mpupoze.
VYronbHas kuciora. Kapoonatsl u rufpokapOoHaTsl. PacTBOpUMOCTb, THAPOIIN3, TEPMUUE-
CKasl yCTOMYHUBOCTD.

Coenunenus yriepoa ¢ a30ToM U rajnoreHamu. CUHWIbHAs KucioTa. Lluanuaer.
Terpaxnopun yraepona. dTopnpousBoaHbIe yriaepoja, noHsTHe o ppeonax. Kpyrosopor
yriaepoja B MPUPOJIE.

Kpemuuii u ero coenunenus. Kpemuunii B npupoae. Ilpupoansie cunukatsl. JlaGopatop-
HBI€ U MPOMBILIUIEHHbIE CIIOCOOBI TOyyeHus: KpeMHMs. CBOMCTBa KpEMHUS U €ro IpHUMe-
HeHue. BonopoaHsle cCOeNMHEHNST KPEMHHUS, OTIIMYUE UX CBOMCTB OT aHAJIOTUYHBIX COEIU-
HeHuil yrnepoga. Cuinuuasl MeTayioB. JIMOKCH T KpEMHUS.

['epmanuii, 0510BO, CBUHEI] U UX coennHeHus. [loaydyeHne npocThix BeHeCTB, UX (uznye-
CKHME€ U XMMHUYECKHE CBOMCTBA. AJUIOTpONUs. 3HaUEHHE TepMaHusl B COBPEMEHHON TEXHU-
Ke.

KpaTkas xapakTepucTuka BOAOPOIHBIX COEIMHEHUN repMaHus, 0J10Ba, CBUHIA. OKCHUJBI U
TUAPOKCUABI, UX KHUCIOTHO-OCHOBHBIE U OKHMCIUTEIBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA.
BoccranoBurenbHble cBoiicTBa coeauHeHuil onosa (Il). [lpuunHbl MoOHMWKEHUS ycTOMUYU-
BOCTH BBICIIIMX CTETIEHEN OKUCIIEHUS B Psily T€pPMaHUM — CBUHELL.

[IpumeHeHue oy10Ba, CBUHIIA U UX COEIMHEHUN B HAPOJIHOM XO34HCTBE. 3alIUTa OKpYXkKa-
IOLIEHN cpebl OT PACTIBUIEHUS COEIMHEHUH TSHKEIIBIX METAIUIOB.

DJIEMEHTHI TIABHOW MOATPYIIBI BOCBMOW Tpynnbl. McTopust OTKpBITHS 3JIeMEHTOB. MX
MECTO B MEPHOAMYECKON CUCTEME M DJIEKTPOHHAs CTPYKTypa aToMoB. OObsICHEHUE HEBO3-
MOKHOCTH CYIIECTBOBAHMSI JBYXaTOMHBIX MOJIEKYJ C TMO3HUIMI METOJla MOJIEKYJISPHBIX
opoOuTanei.

HaxoxaeHue B npupoje 3J€MEHTOB INIaBHOM MOJATPYIIBI BOCBMOM TPYIIbI, CIOCOOBI UX
BbIJIeNIeHUs, (pusnueckue cBoiicTBa. [lpumenenue renus, HeoHa, aproHa. Bakueiimue co-
€IMHEeHUsI KCeHOHA M KpUIITOHA, UX cBolcTBa. [lonydyeHue u npuMeHeHue.

OneMEHTHI TJIaBHOW MOATPYNIBI MEPBON Ipynmbl. PacnpocTpaHEHHOCTh B 3€MHOM KOpe,
W30TOMHBIM COCTaB, BKHEUINE TMPHUPOAHBIC coeauHeHus. OOImas XapakTEepUCTHKa aTo-
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MOB HIEJIOYHBIX METAJIOB, (PU3UUYECKUX U XMUMHUYECKHUX CBOMCTB MPOCTHIX BemiecTB. [Ipa-
BUJIA XPAHEHUS U TEXHUKA O€30MacHOCTH MpHU paboTe CO HIETIOUHBIMHU METaJJIaMHU.
Crioco0b! mosryyeHHsl MIEeTOYHBIX MeTauioB. CBOMCTBA, MOJIy4YeHHUE U TPUMEHEHUE BaXK-
HEHUIIUX COCUHEHUN IEMEHTOB: THIPUIO0B, OKCHJIOB, THIPOKCUIOB, COJIEH.

[Tosryuenue coapl. Mepbl NpeaoCTOPOKHOCTH NPU padoTe CO LIeI0YaMU. 3HAYEHHUE CO-
€MHEHUIN HATPUS U KaJIus JJIs1 )KUBBIX OPIraHU3MOB.

DneMEeHTHI TJ1aBHOW MOATPYIIBI BTOPOM TpymIibl. PacnpocTpaHEHHOCTh B 3€MHOM Kope,
M30TONHBIN COCTaB, BaKHEUILINE TPUPOIHBIE COCAMHEHUS.

OOmast XapakTepUCTUKA aTOMOB JIEMEHTOB TJIaBHOM MOATPYMIIBI BTOPOM Tpymmsl, Gpusu-
YECKUX M XMMHUYECKHX CBOMCTB IPOCTHIX BewecTB. lloBeaeHne MeTaIoB B peabHbIX aT-
MochepHbIX yciaoBusix. [IpaBuna xpaHeHHs MIEITOYHO3EMENIbHBIX METAIOB, MEPHI MPEIo-
CTOPO>KHOCTH TP paboTe ¢ HUMHU.

[TpuMeHeHrne MeTauIMYeCKOro OepuiuIMsl U MarHusl B HapogHoOM Xxo3diictee. [lonydyenue
MPOCTBHIX BEHIECTB, 00pa3yeMbIX 3JIE€MEHTaMM TJIaBHOW MOATPYIIBI BTOPOH TPYIIIBI, B
IIPOMBILIIEHHOCTH.

CoenuHeHUs 3JE€MEHTOB TJIaBHOW MOATrPYMIbl BTOPOM TPyNIbl: THAPHIIBI, OKCUABI, THI-
POKCHIBI, IEPOKCUABI, COMH. VX momyuenue, ¢pundeckue cBOMCTBA, 3aKOHOMEPHOCTH M3-
MEHEHHUSI XUMUYECKHX CBOMCTB.

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

®uU3HOIOrNYECcKOe JEHCTBHE COCIUHEHUN 3JIEMEHTOB INIABHOM MOJATPYIIIBI BTOPOW IpyIi-
nbl. Mepbl IpeoCcTOpOKHOCTH MPH paboTe C COEAMHEHNUAMU Oepuiuins U 6apusl.
JKecTkocTh BOJIBI U CLIOCOOBI €€ YCTpaHEHUSI.

DOneMeHTHI ITaBHOW MOATPYIIIbI TPETheW IpyIIbl. PacpocTpaHeHHOCTh B 3€MHOM KOpe,
M30TOIHBIM COCTaB, BaKHEHIIMe MpUpOoHbIe coenuHeHus. OO0Ias XapaKTepUCTHKa aTo-
MOB 3JIEMEHTOB, (PU3HUYECKUX U XUMUYECKUX CBOMCTB MPOCTHIX BELIECTB.

bop. AnnorponHsle MoauduKkanuu, BakHeHIMe (U3MUECKUX M XMMHUYECKHX CBOMCTBa
KPUCTAJIIMYECKOT0 O0pa, ero nojiyueHue U NpuMeHeHHe.

Oco0eHHOCTH CTPYKTYpPbI 60pOBOJIOPOJIOB, UX cBoiicTBa. bopuab! meramnos. Hutupuz 6o-
pa. Okcun u TUIPOKCU 0opa: CTPYKTypa, CBOMCTBA, mpuMeHeHue. OpToOopHasi KHCIIOTa.
bypa. bop kak MUKpPO3JIEMEHT.

AmomuHui. OU3NYECKUE U XUMHUUYECKHE CBOMCTBA MPOCTOTO BEIIECTBA, €ro MOJydeHHE.
AmomuHoTepmus. [IpuMeneHne anoMUHUS U CILIABOB.

[Tony4yenne BaXHEHIIMX COCAVMHEHUN AIFOMUHUA: OKCHIA, THIPOKCUIA, TUIPOKCOATIOMH-
HAaTOB, COJIEH, UX NPAKTUYECKOE IPUMEHEHHUE.

laumii, naanil, Tammuid. OU3NYecKne U XMMHUYECKUE CBOMCTBA MPOCTHIX BEHIECTB, HUX
IIPaKTUYECKOE UCIIOIb30BaHUE.

[Tonydyenune u CBOMCTBA BaXKHEWIIMX COCIMHEHUW Tajulus, UHIMS, TaJUIHS: OKCUAOB, THI-
POKCHJIOB, COJIEH.

3aKOHOMEPHOCTH W3MEHEHHUs KHCIOTHO-OCHOBHBIX CBOWCTB THJIPOKCUIOB 3JIEMEHTOB
[JIaBHOM MOATPYIIIBI TPETHEHN IPYIIIBI C YBETUUEHUEM 3apsI0B sJIEp UX aTOMOB.

OO0mas XxapakTepUCTUKa CBOWCTB 3JIEMEHTOB IJIaBHBIX MOATPYII MEPHOJUYECKON CHCTe-
Mel [[.1. MenneneeBa u ux coeqMHEHUH. 3aKOHOMEPHOCTH U3MEHEHUS PAUYCOB, SHEPTUH
WOHU3ALIMH, CPOACTBA K DJIEKTPOHY, JIEKTPOOTPHULIATEIEHOCTH aTOMOB 3JIEMEHTOB B IEPH-
0/1aX Y IVIaBHBIX MTOATPYIIIaX.

CoennHeHns METAJIOB M HEMETAJUIOB IJIaBHBIX NOJATPYIII ¢ BOJOPOAOM. M3MeHenus B me-
pUOJAaX U MOArPYIIIAX MOJSIPHOCTH U IPOYHOCTU CBA3U B COCAMHEHUSAX DJIEMEHTOB IJIaB-
HBIX HOATPYIII C BOJOPOJAOM. 3aKOHOMEPHOCTH HW3MEHEHUS HMX BOCCTAaHOBUTEIBHBIX
CBOMCTB.

KuCII0THO-OCHOBHBIE CBOWMCTBA OKCHJOB M TMAPOKCHUIOB 3JEMEHTOB IJIaBHBIX MOATPYIIIL.
Oxcuppl. CTpoeHHe, THII CBS3M MEXIY aTroMaMM; W3MEHEHHE BEJIMYMHBI 3((EKTUBHOTO
3apsA/la aTOMOB KMCJIOPOJIa B OKCHJAX Ha IMIPUMEPE OKCUIOB BTOPOrO M TPETHETO MEPUOJIOB
Y TJIaBHBIX IOJATPYIIIL.
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M3MeHeHne KUCIOTHO-OCHOBHBIX CBOWCTB OKCHJOB JIEMEHTOB B MEPUOAAX U TJIaBHBIX
noarpynnax. ['mapokcuasl. 3aBUCUMOCTD XapaKTepa UX AUCCOLMALMN OT BEJIUMYUH yCIOB-
HBIX paJuyCcoB M 3aps0B MOHOB 3JIEMEHTOB. M3MEeHEHHE XxapakTepa IUCCOLMALNUU THA-
POKCHJIOB Ha MPUMEPAX JIEMEHTOB TPETHETO MEPUOJIA U TIIaBHBIX ITOATPYIII IIEPBOii, BTO-
PO, IISITOU, HIECTOU U CEbMOM TPYIIIL.

M3MeHeHne yCTOWYMBOCTH PA3JIMYHBIX CTENEHEW OKUCIIEHHS aTOMOB JJIEMEHTOB B IJIAB-
HBIX noarpynnax. OKUCIUTENbHBIE CBOMCTBA COSAUHEHHH, COAEpKAIUX aTOMBI 3JIEMEH-
TOB B BBICIIUX CTEIEHAX OKUCIICHHUS.

Oomas xapaktepuctika d- u f-anemenToB. OCOOCHHOCTH 3JICKTPOHHBIX CTPYKTYp aTOMOB
snementoB 0- m f-cemeiictB. Mx mosjoxenuwe B mepuoanyeckoil cucreme. CpaBHEHHE
CBOWCTB aTOMOB, IPOCTHIX BEIIECTB U COCAMHEHUI 3JIEMEHTOB TJIaBHBIX U MOOOYHBIX TO/I-
rpynn. OTiMyhe B IVIABHBIX U MOOOYHBIX MOArPYINIIAX XapakTepa U3MEHEHUs CBOMCTB
AIIEMEHTOB M UX COCIMHEHHMH IPH BO3pACTaHUM 3apsAoB siep aroMoB. MHorooGpasue
CTETEeHEH OKUCIIEHUS, IPOSBIISIEMBIX aTOMaMHU 3JIEMEHTOB OOOYHBIX HOJATPYIII.
JlantanouaHoOe U akKTUHOUAHOE cxkaThe. CXOJICTBO CBOMCTB 3JIEMEHTOB ISATOrO U LIECTOIO
nepro10B. CKIIOHHOCTh 0-3JIEMEHTOB K KOMILIEKCOOOPa30BaHHUIO.

DeMeHTBl TOOOYHOM MOArPYIIBI TpeThel Tpynnbl. O0Imas XapakTeprucTUKa aTOMOB dJe-
MEHTOB, (PU3MUYECKUX U XUMHUUYECKUX CBOWCTB IMPOCTHIX BEIIECTB.

Cxanauit, UTTpHil, TaHnTaH, akTUHUH. [Ipenckazanue cBOMCTB 3Kkabopa (CKaHIUsI) U €ro COo-
enunennii JI. 1. MenaeneeBbIM.

Haxoxnaenue sneMeHTOB MOOOYHONM MOATrPYMIBI TPETbeW rpymnmbl B npupoae. OKCuuabl,
THJIPOKCUbI, conu. CpaBHEHHE CBOMCTB 3JIEMEHTOB IVIaBHOM M MOOOYHOM moarpymmn Tpe-
THEW IPYIIIIBIL.

OneMeHThl MOOOYHON MOArpyIIbl yeTBepTol rpymmbl. OOIias xapakTepUCTHKa aTOMOB
AIIEMEHTOB, (PU3MUECKUX M XUMHUECKUX CBOWCTB IMPOCTHIX BEIIECTB.

Turan, nupkonuii, rapuuii. Haxoxnenue B npupoje. XMMHU3M UX MOTYYEHUS U3 TPUPOI-
HBIX coeuHeHn. OKcubl, THAPOKCUIBL, coau. [IpumeHenre TuTaHa, HUPKOHUS, TapHUS
U UX COCUHEHUN.

3navenne cuHTe3a demeHTa Ne 104 B pa3BuTHM mepUOIUYECKOTO 3akoHa. CpaBHEHUE
CBOWCTB 3JIEMEHTOB IVIABHOM 1 MOOOYHOM MOArPYIII YETBEPTOM IPYIIIBI.

Tema 14. DnemenTsl NOOOYHON MOATPYHIBI NATON Tpymibl. O0IIas XapaKTepUCTHKA aTo-
MOB JIEMEHTOB, (PU3UUECKUX U XUMUYECKUX CBOMCTB MPOCTHIX BEIIECTB.

Banaawuii, Hnoobwuii, Tantan. Haxoxaenue snemeHToB B ipupoje. CrocoObl UX MOTyUEHHUS.
Oxcuapl, TUApPOKcUbl, conu. IlpumeHenue BaHanust, HUOOMs, TaHTaida. CpaBHEHUE
CBOICTB 3JIEMEHTOB TJIaBHOM ¥ MOOOYHON NOJATPYII MSATON TPYIIIBL.

OneMeHThl TOOOYHOH MOArpyMNIbl mecToi rpynmel. Obmas xapakTepucTHKa aTOMOB 3Je-
MEHTOB, (PU3NUECKUX U XUMUYECKHX CBOICTB IMPOCTHIX BELIECTB.

Xpowm. [Ipuponusie coenunenus xpoma. [lomyuenne xpoma u geppoxpoma. I[Ipumenenue
XpoMa M €ro CILJIaBOB.

Coemunenus xpoma (11, 111, V1) — okeuapl, ruapokcusl, conu. [lonydenue, puzndeckue u
XUMHYECKHE CBOMCTBA. 3aBUCUMOCTh KHCIOTHO-OCHOBHBIX CBOWCTB OKCHJIOB U THJIPOKCH-
JIOB XpOMa OT BEJIMYMHBI YCIOBHBIX 3aps0B U PaJNyCOB COOTBETCTBYIOIIMX MOHOB. ['na-
pokco- u okcoxpomatel (l1l). Kommnekcusie coequnenus xpoma (ll). OxucnurenbHO-
BOCCTaHOBHUTEIIbHBIC CBOMCTBA coenuHeHuii xpoma (111).

XpOMOBBIE KHACIOTHI, UX CBOMCTBA. XPOMAThl U JUXPOMATHI. Y CIIOBHS UX CYIIECTBOBAHMS.
Coenunenns xpoma (V1) kak okuciaurenu. XpoMoBasi CMECh.

Momubnen u Bonbdpam. [lomydaenne monmubaeHa u BosbPppama U3 MPUPOIHBIX COCTUHE-
Huil. [loHatue o mopomkoBoil meramnypruu. CBoOWCTBa M NpUMEHEHHE MOJIUOJEHA U
BoJIb()paMa U MX CIUIABOB.

Oxcuzpl U TUAPOKCHIBI MoHOeHa U Bonb(pama. MonnbneHoBas U Boib(ppamoBasi Kuc-
JIOTBI U UX COJIH.
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CpaBHHTENbHAS XapaKTEPUCTHKA CBOMCTB 3JIEMEHTOB IJIABHOM M MMOOOYHOM MOATPYIIII 11e-
CTOM T'PYIIIIHI.

DneMeHThl MOO0YHOW MOATPYMIIEI ceapMOl rpymmbl. OO0mIas XxapakTepucTHKa aTOMOB 3J1e-
MEHTOB, (PU3MUECKUX U XUMHUYECKUX CBOWCTB IPOCTHIX BEILIECTB.

Maprasnen. IIpuponssie coequnenus mapranua. Ilosydenue Mapranna U3 NpUPOIHBIX CO-
enunenuil. [Ipumenenue mapranua. CriaBsl Maprania. eppomapraneir.

Oxcupl ¥ TUAPOKCUBI MapraHiia. 3aBUCUMOCTh X CBOWCTB OT CTEIIEHU OKHUCIIEHUS aTo-
MOB Maprania. CoelMHEHUsI MapraHia BBICIINX CTEIIEHEH OKUCICHMs. MapraHioBucTas u
MapraHioBasl KMCJIOTbl, MAaHI'AaHAThl U NepMaHraHaTel. OKUCIUTEIbHBIE CBOMCTBA MaHIa-
HAaTOB M IIEPMAaHraHATOB. 3aBUCUMOCTb OKHCIIMTEIbHBIX CBOWCTB II€pMaHraHatros ot pH
cpenbl. Maprasen Kak MUKpOJIEMEHT IIUTAHUS PACTEHUMN.

Texneunit u penuid. CorictBa peHusi. Ero okcuabl u rugpokcubl. Conu. Penuenast kuc-
JI0Ta U ee coyi. BoccTaHOBUTENIBHBIE CBOMCTBA PEHATOB.

CpaBHMTENbHAs XapaKTEPUCTHKA CBOMCTB 3JIEMEHTOB TIJaBHOM M MOOOYHOW MOJArpYIII
CEbMOM IPYIIIBIL.

OneMeHThl TO00YHON MOArpYIIEl BOCbMOMN rpymnmnbl. O0mias XxapakTepucTHKa aTOMOB 3Je-
MEHTOB, (PU3UUECKUX U XUMUYECKHX CBOICTB IPOCTHIX BELIECTB.

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

YyryH, cranb, JIerMpoBaHHbIE CTaJM. XUMHU3M IIPOM3BOJCTBA YyryHa M IEepelesa ero B
cranb. [lomyueHune xenes3a IpsIMbIM BOCCTaHOBJIEHUEM OKCHUIOB. [Ipon3BoacTBO uyryHa u
CTaJIH.

CpaBHeHuE CBOMCTB BaKHEHIIIMX COEAMHEHUN Kenes3a, kooansTa u Hukend (l11), ux momy-
4yeHue u npuMeHenue. depparsl.

KommiekcHble coeIMHeHus xKele3a, KodanbTa, HUKes. bronornyeckast pojib COeAMHEHUH
xKene3a, KodanbTa, HUKEIs.

DneMeHTHI ceMeCcTBa MIaTHUHBI. PacipocTpaHEHHOCTh B 36MHO KOpe, UCTOPUS OTKPBITHSI.
Oco6eHHOCTH (PU3NYECKUX M XUMHUYECKUX CBOMCTB MPOCTHIX BELIECTB, UX MPAKTUYECKOE
HCITOJIb30BaHUE.

CBolicTBa Ba)XXKHEWINUX COECIUHEHUHN JJIEMEHTOB CEMEWCTBA IJIATHHBI, UX IOIY4YEHHE U
IIPUMEHEHUE B 1a00paTOPHOU NMPaKTUKE, TEXHOJIOTUU U MEIULIUHE.

Posib pycCKuX M COBETCKMX YUYEHBIX B M3yYEHUH IEMEHTOB CEMENCTBA IUIATHUHBI U UX CO-
eIUHEHUN.

OneMeHThl MOOOYHON MOATPYMIBI MepBoi rpynmbl. O0Imas XxapakTepuCcTHKa aTOMOB 3Je-
MEHTOB, (PU3NMUECKUX U XUMUYECKHX CBOICTB MPOCTHIX BELIECTB.

Menp, cepeOpo 30s0T0. Haxoxnenue snemeHToB B rnpupojie. CocoObl UX MOyYeHHS.
[IpumeHneHre METaJIOB U WX CIUTAaBOB. BakHeliue coeMHEHUs Meau, cepedpa, 30510Ta.
Oxcunpl, rugpokcunapl, conu.  KommuekcHele — coenuHeHus.  OKUCIMTEIBHO-
BOCCTaHOBHTEIILHBIC CBOWMCTBA MeJH, cepedpa, 3os0ta. Pons nonos meau (1) u cepedpa (1)
B (PM3MOJIOTHUECKUX Mpolieccax. Melb Kak MUKPOAJIEMEHT ITUTAHUS PAaCTEHUH.
CpaBHHUTENbHAS XapaKTEPUCTUKA CBOWCTB JJIEMEHTOB TJIABHOM W TOOOYHOM MOITPYII
[IEPBOM TPYIIIBIL.

OnemMeHThl TOOOYHOM TPyl BTOPOI Ipymnibl. PacpocTpaHeHHOCTh B 3eMHOM KOpe, U30-
TOTIHBIA COCTaB, Ba)KHEHIIME MPHPOJHbIe coeauHeHus. OO0Imas XapakTepucTUKa aTOMOB
3JIEMEHTOB, PU3NYECKUX U XMMHUYECKHUX CBOWCTB IIPOCTHIX BEIIECTB.

Ou3nuecKue 1 XUMHUECKUE CBOMCTBA COETMHEHUN AIIEMEHTOB MMOOOYHON TPYMIIBI BTOPOM
TPYIIIBI B CTENIEHU OKUCIIEHUS +2.

CoenvHeHHs pTYyTH B CTENEHM OKHMCIeHUs +1. BaxHelline KOMIIJIEKCHBIE COEAMHEHHUS
3JIEMEHTOB TOOOYHOM TPyMIIbl BTOPOIl TPYIIIBL.

®U3N0IOTUYECKOE NEHCTBUE COeNMHEHUI IMHKa, kKagmus u pTyT. [1JIK prytu. TexHuka
0€30I1aCHOCTH ITpH paboTe CO PTYTHIO U €€ coeTuHeHUAMU. [IpakTnueckoe ucroab30BaHNUe
COEIMHEHUI INHKA, KaJIMUs, PTYTH.
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Onementsl f-cemeiicTBa (JlaHTaHUIBI U AKTUHHBI). OCOOCHHOCTH 3JIEKTPOHHBIX CTPYKTYP
aToMoB 31eMeHTOB T -cemeiicTBa. BaxkHeiilne BaleHTHBIC COCTOSIHUS U CTETICHH OKHUCIIe-
HUS aTOMOB.

Jlantanuael. Haxoxaenue B npupoge. Pusnmyeckue U XUMUYECKUE CBOMCTBA. OKCHUIBI,
TUAPOKCH/IBI, COJIH.

AxTuHUIBL. McTOpUs OTKpBITHS, KpaTKas XapakTepucTuka. CUHTE3 HOBBIX 3JIEMEHTOB. Pa-
6otsl U.B. KypuaroBa, I'.H. ®aeposa, I'. Cubopra. IIpobGiema BepxHE# rpaHHUIIBI IEPHO-
JUYECKON CUCTEMBI.

Vpan. Haxoxnenne B nipupone. [IpupoaHbie 1 MCKYCCTBEHHBIE M30TONBI ypaHa. [lomyde-
Hue, pu3nvecKre U XUMHUYECKHe CBOMCTBA ypaHa. BaxHeiline coefuHeHHs ypaHa.

IpumepHuiii nepeuensv 3a0anutl K IK3aMeHy
CMech paBHBIX IO Macce KOJIMYECTB IIMHKA W KapOoHaTa KaiblHs 00paboTanu n30BITKOM
COJISTHOM KHCIOTHI. PaccunTaTh cpeiHIO0 TNIOTHOCTH 00pa30BaBIIeHics CMECH Ta30B (H.Y.).
[[{enoyHoii MeTayn Maccoil 2,66 r momecTuiiu B U30bITOK xJiopa. [lonyyeHHoe TBepao€E B-
BO PAacTBOPHIIM B BOJE, K pacTBOpy M00aBUIM M30OBITOK pacTBOpa HUTpara cepedpa. [lpu
9TOM BBIITANI 0cagoK Maccoi 2,87 r. Kako# meTainr ObL1 B34T?
Cmech kapOOHATOB HATPHUS M Kanus Maccor 28 r oOpaboTany cepHOM KMCIIOTOM, B3STOU B
n30bITke. [Ipu 3ToMm BeIgenuiock 5,376 1 (H.y.) Ta3a. HaliTh MaccoByrO JONIO KaXIOTO
KapOOHAaT B CMECH.
K pactBOpy, comepkameMy HUTpAT cepedpa maccoi 25,5 r, mobaBunu cyabdum HATpUs
maccoii 7,8 r. KakoBa macca ocagka?
K pactBopy, comepxkamiemy CaCl, maccoii 4,5 r, no6asunu 4,1 r NagPO,4. KakoBa macca
0cCaJIKa, eclid BBIXO/ MPOIYKTa cocTaBmI 88% OT TEOPETUYECKH BO3MOKHOTO?
Kakoii 06beM BO3IyXa MOTPeOyeTCs UIsl CKUraHns | M° rasa, MMEIOIIEro CIIeIyFOIIHi Co-
ctaB o oobemy: 50%H32, 35%CH,, 8% CO, 2% C,Hau 5% neroprouux mpumeceir? O0b-
emHOe conepkanue Oy B Bozayxe — 21%.
5,1 T OpOIIIKa YaCTUYHO OKHCIeHHOro MarHus oopabdoranmu HCI. Tlpu 5TOM BBIAETHIOCH
3,74 n ra3a. Cxoyibko % Maraus ObLJI0 B MOPOIIKE?
[TonyunTe XJI0p TpEeMs CIIOCOOAMH.
[TonyunTe KUCAOPOJ ABYMS CIIOCOOAMH.
CobepuTe annapat Kunmna v momyduTe ¢ ero MOMOIIBIO YIIIEKUCIIBIH ras3.
[TokaxxuTe, 94TO CKOPOCTh XMMHYECKOW PEAKIIMK 3aBHCUT OT IUIOIIAIN CONMPUKOCHOBEHUS
BEIIIECTB.

YcaoBus BICTaBJIEHHS 3a4€Ta/IK3aMeHa

Wrorosast aTTecTamusi — 3K3aMeH — TMPEANoJaraeT yCTaHOBJIEHHUE YPOBHS Cc(HOpMUPOBaH-

HOCTHU CJIICAYHOIIUX KOMIIETEHITHM:

YK-1 Cnocoben ocyiecTBIATh MOUCK, KPUTUYECKUI aHATIN3 U CUHTE3 UH(OpMaILnH,

MMPUMCHATH CHCTEMHBIN MOAX0d A pCUICHUA MOCTABJICHHBIX 3a1a4.

OIIK-2 Cnioco6en yuacTBOBaTh B pa3pab0OTKe OCHOBHBIX U JOTOJHUTEIHHBIX 00pa3oBa-

TEJIbHBIX MPOTPaMM, pa3padaTbIBaTh OTEIbHBIE UX KOMIIOHEHTHI (B TOM YHUCIIE C UCIOJIb30BAHU-
eM UH(POPMAIIMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOTHI).

OIIK-8 Cnocoben OCYHICCTBJIATDH NEAArOrMuCCKYI0 JACATCIBbHOCTE Ha OCHOBE CIICIIUATIb-

HBIX HAYYHBIX 3HAHWH.

Kpurepun BoicTaBiaenus 3a4era (1 cemectp):
«3a4TEeH0» 3aCIIy’)KUBACT CTYACHT, OOHapyKUBLIMH BCECTOPOHHEE, CUCTEMAaTHYECKOE U

IyOOKOe 3HAHWE Y4eOHOro Marepuana JUCIUIUIMHBI, YMEHHE CBOOOTHO BBITIOMHATH 3aJaHUS,
MIPELYCMOTPEHHBIE MPOrPaMMOM, YCBOMBIIWNA OCHOBHYIO JIUTEPATYPY U 3HAKOMBIN € JTONOJIHU-
TEJIBLHON JUTEPATypOil, PEKOMEHIOBAaHHON MPOrpaMMoil. «3auTeHO» BBICTABISETCS YCBOUBIIUM



B3aMMOCBSI3b OCHOBHBIX IMOHATHI JUCHUIUIMHBI U UX 3HaY€HUE JJIs mpuolOperaeMoit mpodeccuu,
IPOSIBUBILIUM TBOPUYECKHE CIOCOOHOCTH B MOHMMAHUU, U3JIOKEHUHM U UCHOJIb30BAaHUHU y4eOHO-
IIPOrpaMMHOI0 Marepuala.



«He 3a4TeH0» 3aCIIy’)KMBACT CTYIEHT, Y KOTOPOTO OTCYTCTBYET 3HAHHE OCHOBHOTO y4eOHOTO
MaTtepuaiia B o0bemMe, HeoOXOMUMOM JUTsl TalibHEeHIed yaeObl U MPEACTOAIIeH padoThl MO Mpo-
deccun, He CIIPaBISIONIMIACS C BHIITOJHEHUEM 33aHUH, IPEyCMOTPEHHBIX MTPOrpaMMOii, He3Ha-
KOMBIIl C OCHOBHOM JIUTEPATypO, PEKOMEHJOBAHHOW MPOrpaMMON.

Kputepumn oneHku Ha 3xk3ameHe (2, 3 cemecTp):

OueHKH «OTJHYHO» 3aCIIy)KUBACT CTY/ACHT, OOHAPYXHUBIIUN BCECTOPOHHEE, CHCTEMATH-
YyecKoe U IiTy0oKoe 3HaHue y4eOHOro MaTepualia JUCLHUIUIMHBL, YMEHUE CBOOOTHO BBIIOIHSTH
3a/1aHKs, NPELYCMOTPEHHBIE NMPOrPaMMOM, YCBOMBIIMI OCHOBHYIO JIUTEPATYPY U 3HAKOMBIA C
JIONIOJTHUTEIILHON JIMTEPATYypOH, PEKOMEHIOBaHHON mporpamMmMoi. Kak mpaBuio, oleHKa «OT-
JIMYHOY» BBICTABJISIETCS YCBOMBIIMM B3alMOCBSA3b OCHOBHBIX MOHSATHM JUCLMILIMHBI U UX 3Haue-
HUe JUIs npuodpeTaeMoil mpodeccuy, NPOsIBUBIIUM TBOPUYECKUE CIIOCOOHOCTH B MOHHMMAaHHH,
U3JI0’KEHUHU ¥ UCTIOJIb30BAHUHU Y4€OHO-TIPOrPaMMHOTO MaTepHaia.

OneHKH «XOpOoLIo» 3aCITyKUBACT CTYJCHT, OOHAPYXUBIINI MOJIHOE 3HAHUE Y4eOHOTrO
MaTepuaa, yCIelHO BbIIOJHSAIOMUN NPeyCMOTPEHHBIE B IPOrpaMMe 3aJJaHusl, YCBOUBILIUN
OCHOBHYIO JINTEPATYPY, PEKOMEHA0BAaHHYIO B Iiporpamme. Kak npaBuiio, o1ieHKa «XOpOIIO» BbI-
CTaBJISIETCA yYal[UMCsl, TI0KA3aBIIMM CUCTEMAaTUUECKUN XapaKTep 3HaHUH 110 TUCLUUIUINHE U
CHOCOOHBIM K MX CAMOCTOSITEJIbHOMY IOTIOJIHEHHUIO U OOHOBJICHHIO B XOJI€ AajibHeHIel yueOHoi
paboThl 1 TPO(HECCUOHATILHOM IS TSIIEHOCTH.

OLeHKH «y10BJIETBOPUTEJIBLHO» 3aCITyKUBAeT CTYICHT, OOHAPYKUBLIMKA 3HaHUE OCHOB-
HOTO y4eOHOro marepuaia B o0beme, He0OXOAMMOM ISl AajdbHEUIIed y4eObl U MpeacTosIei
paboThl Mo npodeccuu, CHPaBISIOMUICSI C BBIIOJHEHUEM 3aJjaHUl, NPEeAyCMOTPEHHBIX MpO-
IrpaMMOM, 3HAKOMBIM ¢ OCHOBHOM JINTEPATypOH, pEKOMEHI0BaHHOM IporpamMMoi. Kak npasuio,
OLICHKA «YAOBJIETBOPUTEIBHO» BBICTABIIAETCS, JOIYCTUBIIMM IOIPEIIHOCTU B OTBETE HA JK3a-
MEHE U MPU BINOJIHEHUH SK3aMEHAIIMOHHBIX 3aJJaHUi, HO 00J1aJal01UM HEOOXOAUMbBIMU 3HAHH-
SMH Ul UX YCTPAaHEHUs MOJ PYKOBOJICTBOM IIPENOABATES.

JIokyMeHT cocTaBiieH B cooTBeTcTBUM ¢ TpeboBanusiMu PI'OC BO no nHampapieHUIo
noarotoBku 44.03.05 Ilemaroruueckoe oOpa3oBaHue (C JIByMs NPOPWISIMH IOATOTOBKH),
YTBEP)KJICHHOTO TNpHKa3zoM MuHHcTepcTBa 0oOpa3zoBaHus U Hayku Poccuiickoit deneparuu
Ne 125 ot 22 ¢eBpans 2018 r.

Pa3pabGorunk: KaHJ1. XUM. HayK, noueHT kadeapsr EHJI llxypuenko U. B.

Hacmosawas npoepamma ne mosxcem 6vimv 8ocnpouszeedena Hu 8 Kakou ¢hopme de3 npedsapu-
MENbHO2O NUCLMEHHO20 PaA3PeueHst Kapeopbl-paspadbomuura npocpamml.



