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®onx oneHouHbIX cpeacTB cooTBeTcTBYeT OC HU TI'Y mo nanpasnennro nmoaroroBku 05.03.02
['eorpadus, yaeOHOMYy miany HampapieHus: moarotroku 05.03.02 I'eorpadusi, HanpaBlIeHHOCTH
(mpoduis) «I'eorpadust u reonHPOPMAIIOHHBIC TEXHOJIOTUU» U pabodeil mporpamMe 10 JaH-
HOU JUCLIUIUINHE.

[TonubIit (OHJ OLEHOYHBIX CPEeACTB Mo AucuuruinHe omyonukoad B OMOC HU TI'Y — anek-
tponHOM yHHuBepcutere Moodle: https://moodle.tsu.ru/course/view.php?id=22221

PazpaboTunk ®OC:
Kopotuenko Haranbs MuxaiiioBHa — KaHAMIAT XUMHUYECKUX HayK, AOLEHT, JOLEHT Kadeapsl
HEOPraHMYeCKOW XMMUU XUMHUIeckoro (akymnpreta XO HU TT'Y.

Okcneptusa GpoHAa OLEHOYHBIX CPEJCTB MPOBEAcHa YIeOHO-METOAMYECKOH KOMUCCHEH (aKyIib-
Teta, nmpotokos Ne 7 ot 22.06.2023 .

@DoH/T OIIEHOYHBIX CPEICTB PACCMOTPEH M YTBEP)KICH Ha 3acefaHuu Kadeapbl reorpadu, mpo-
ToK0a Ne 32 o1 26.06.2023 1.

PykoBogutens OITOIT //
«"eorpadus u reonHGOpMAITMOHHBIC TEXHOJIOTHI e C— H.C. EBceeBa

3aBenytomiuii kadeapoii reorpaduu B.B. Xpombix




®oHa oueHouHbIX cpeactB (POC) sBuasercss 3JIEMEHTOM CHUCTEMBbI

OLICHUBaHHUA

c(OPMHPOBAHHOCTH KOMIIETCHIIMK Yy OOy4aroImuXcs B LEJIOM WJIM Ha ONPEAEJICHHOM JTare ee

dbopmupoBaHUSL.

®OC paspabaTbiBacTCs B COOTBETCTBUU C pabouert mporpammoit (PIT) aucuuruimabi

«XHAMUS» U BKIIOYAET B cebs Ha60p OLICHOYHBIX MAaTcpuaioB AJid NPOBCACHUA TCKYHICIO KOH-

TPOJIA YCIIEBAEMOCTHU U HpOMCH(YTOHHOfI arrecrainuu 110 JUCHHUIIIIMHE «XHAMHA.

1. KomnereHuu u pe3yjabTarbl 00y4eHusi, popmupyembie B pe3yJbTaTe 0CBOEHH S TUCHM-

IUIMHBI «XUMHUT»

[{enpro OCBOCHUS JUCIHUILTAHBI SBISETCS (POPMUPOBAHUE CIEAYIONIUX KOMIICTCHIIUN:

— OIIK-1 — cnocoGeH mpuMeHsITh 0a30BbIe 3HAHUSI B 00JaCTH MaTeMAaTUYCCKUX M €CTe-

CTBEHHBIX HAyK, 3HaHHMA (yHAAMEHTAIBHBIX pa3leioB HayK O 3emiie MPH BBHIMOJIHEHHH PadoT

reorpaguuecKoil HarpPaBICHHOCTH.

BanaanI/I OCBOCHHA JUCHUIIIINHBI ABJIACTCA IIOAIOTOBKA o6yqalomeroc>1 K JOCTHXKCHHIO

CJIEAYIOIIEr0 MHIUKAaTOpa KOMIIETCHIIUU:
NOIIK-1.1. Ucnons3yeT 6a30Bble 3HaHUS (DyHIAMEHTAIbHBIX pa3/ieioB HAyK €CTECTBEH-

HOHAYYHOTI'0 1 MATEMAaTH4YCCKOI'O NUKJIOB B HpO(i)eCCHOHaHBHOfI JCATCIIbHOCTH.

Tabmuma 1 — YpoBHU OCBOSHHSI KOMIIETCHIIMH U KPUTEPHH UX OILICHUBAHHS

Kox n HaumeHnoBa-
HHE KOMIIETEHIINH

IInanupyemsle pe-
3y/lbTaThl 00y4eHus,

Kpurepun olieHHBaHMs pe3yJIbTaTOB 00yUYESHUS

XapaKTepU3YIOILHe Jlonoporossiit IToporosslit Bsinie noporosoro
aTansl popMUpoBa- (ueymoBieTBOpH- (ymoBmeTBOpHTETB- | (XOPOIIO M OTIHYHO)
HHSI KOMIIETEHIIUH TEIBHO) HO)
1 2 3 4 5
HNOIIK-1.1 - Bnaoemo naBbika- | Ctynent e Binage- | CTyneHT BIageeT CryneHT XxopoIio

Hcnonw3yer Oa-
30BBIC 3HAHUS
¢dbyHIaMEeHTaIb-
HBIX Pa3/ieNioB
HayK eCTeCTBEH-
HOHAy4YHOTO U
MaTeMaTHYeCKO-
TO IUKJIOB B
npoheccuoHab-
HOH JIeITeNbHO-
CTH

OP-11.1

MU aHaJIN3a METO-
JIOJIOTUYECKHX
mpo0IieM, BO3HH-
KaloUIUX MPH pe-
IICHUU HCCIIeI0Ba-
TEIBCKHX U TPaK-
THUYECKHUX 337134, B
TOM YHCJIEC B MEX-
JMCIUTUTMHAPHBIX
o0macTsx

€T HAaBBIKAMH aHa-
JIM3a METOJ0JIOT U~
YECKHUX MpooIieMm,
BO3HHKAIOIIHX TPH
peLIeHUH Hccie-
JIOBATENILCKUX U
MPaKTUIECKUX 3a-
J1ad, B TOM YHMCIIE B
MEXIUCLIUITU-
HapHBIX 00J1aCTIX

HaBBIKAMH aHAIIN3a
METOAOJIOTnYe-
CKHUX TIpOo0IIeM,
BO3HHKAIOIIHX TPH
pelLIeHnH uccie-
JIOBaTENLCKUX U
NPaKTUYECKUX 3a-
Jad, B TOM YHKCIIE B
MEXIUCLIUTUIU-
HapHBIX 007aCcTIAX

WIN Ha OTIIMYHOM
YPOBHE BIIajieeT
HaBBIKAMH aHAJIHM32a
METOJI0JIOTHYe-
CKHX TIPO0IIeM,
BO3HUKAOIIHUX MIPU
pelIeHun ucce-
JIOBaTEILCKUX U
HPaKTHIECKUX 3a-
Jlad, B TOM YHCIIC B
MEXKTUCITUTLITI-
HapHBIX 00J1acTIX

Ymemp ananusu-
poBaTh aJbTEepHa-
TUBHbBIC BAPHUAHTBI
peLeHns uccieno-
BaTEIbCKUX U
NPaKTHYECKUX 3a-
J1a4d ¥ OLICHUBATh
NOTEHIHATbHBIC
BBIUTPbI-
IH/TIPOUTPBITITN
peanu3anyu 3TUX
BapHaHTOB

CryneHr He ymeeT
aHaIN3UPOBAThH
IbTEePHATHBHBIE
BapHaHTHI pelie-
HUS UCCIIeI0Ba-
TEJILCKUX U TPaK-
THUYECKHUX 33734 U
OLIEHUBATh TIOTECH-
UATbHBIC BBIUT-
PBIIIH/TIPOUT PHITITN
peanu3anuy 3TuX
BapUaHTOB

CTyIeHT 4aCTHYHO
yMeeT aHaIn3upo-
BaTh aJlbTePHATHB-
HBIC BapUaHTBHI
pelIeHus ucciemno-
BaTENLCKUX U
MPAKTUYECKUX 3a-
Jla4d ¥ OLICHUBATh
MOTEHIIHAbHbIC
BBIUTPbI-

LW/ TIPOUTPBIIN
peanu3anuu 3THX
BapUaHTOB

CryneHT ymeer
xopotio u 3pdex-
TUBHO aHaJIM3HPO-
BaTh aJIbTEPHATUB-
HbIE BAPUAHTBHI
pelIeHNs uccieo-
BaTEJILCKUX U
NPaKTUYECKUX 3a-
Jlad ¥ OIICHUBATh
NOTEHIINATBHBIE
BBINTPHI-

LK/ TIPOUTPBIIIH
pean3anny 3TUX
BapUaHTOB




3Hamp METOJIbI
KPUTHYIECKOTO
aHaIM3a U OLCHKH
COBpPEMEHHBIX
HAyYHBIX TOCTH-
JKCHMH, a TaKkKe
METO/JIbI TCHEPHPO-
BaHUS HOBBIX UAEH
TIPH pEIICHUH UC-
CIIEI0BATEIBLCKUX
U TIPAaKTUICCKUX
3aJa4, B TOM YHCJIE
B MEXKIUCIIUAILIH-
HApHBIX 00J1aCTAX

CTyneHT He 3HaeT
METOIBI KpUTHIEC-
CKOT'0 aHaJIu3a u
OIICHKU COBPEMEH-
HBIX HAYYHBIX J0-
CTHIKCHHUM, a TaK-
’K€ METOJbI TeHE-
pUPOBaHUS HOBBIX
UJieH mpu pere-
HHH HCCIIeI0Ba-
TEIBCKHUX U TPaK-
THYECKHUX 3aJ1a4, B
TOM YHUCJIE B MEXK-
JTUCHUTUTMHAPHBIX
00JTacTsax

CryneHT Ha 1io-
XOM ypOBHE 3HAET
METOJIbl KpUTHYE-
CKOT'0 aHau3a u
OLIEHKH COBPEMEH-
HBIX HAYYHBIX JO-
CTH>KEHHUM, a TaK-
K€ METO/IbI FeHe-
PUPOBaHUS HOBBIX
HJIed IIPU pellie-
HUU HCCIIEI0Ba-
TENbCKUX U MpakK-
TUYECKUX 33734, B
TOM YHCJIE B MEX-
JUCIUIIIIMHAPHBIX
o0macTsx

CryneHT Ha X0po-
IEM WU OTJINY-
HOM YPOBHE 3HAET
METOJIbl KpUTHYE-
CKOTO aHau3a u
OILIEHKH COBPEMEH-
HBIX HAY4HBIX J0-
CTH>KEHHUM, a TaK-
K€ METONBI TeHe-
PUPOBaHUS HOBBIX
U IIpU pellie-
HUU UCCIIEN0BA-
TENbCKUX U MpaK-
TUYECKUX 3afay, B
TOM YHCJIE B MEXK-
JUCIIUIIINHAPHBIX
o0macTsx

HOIIK-1.1 -
Hcnomnszyer Oa-
30BbIC 3HAHUS
byHaaMeHTab-
HBIX Pa3JIeyioB
HAYK €CTECTBCH-
HOHAYYHOTO U
MaTeMaTH4YeCcKO-
'O IMKJIOB B
npoheCcCUOHANb-
HOH JeITebHO-
CTH

Bnaoemsw cnioco-
Oammu peau3anun
BBICOKOI MOTHBA-
WU K BBITTIOJIHE-
HUIO TIpodeccro-
HaJbHOU JesATeNb-
HOCTH; METOJIaMHU,
croco6amu, npué-
MaMU aHaJn3a ¥c-
TOPUUYECKHUX U
HaYYHBIX (aKToB,
mmpooIem.

CryzneHT He Biaje-
eT criocobamu pea-
JIN3alUU BBICOKOU
MOTHBAIIMH K BBI-
MIOJTHEHUIO TIPO-
(heccuonanbHON
JeSITeBbHOCTHY;
METOaMH, CIIOCO-
Oammu, mpuéMamMu
aHamM3a UCTOpHU-
YECKHX M HAYYHBIX
(hakToB, IpoOITEM.

CryaeHT mioxo
BIIaJIeeT crioco0a-
MU peaji3alin
BBICOKOWM MOTHBA-
LM K BBITIOJIHE-
HUIO TIpodheccro-
HaJIbHOM JIeATelIb-
HOCTH; METOJIaMH,
crocobamu, mpue-
MaMH{ UCTOpUYE-
CKUX M HAyYHBIX
(hakToB, MpoOITEM.

CryaeHT XopoIo u
Ha OTJINYHOM
YPOBHE BIIaJIcET
crioco0aMu peau-
3a1lM1 BBICOKOU
MOTHUBAIIMH K BbI-
MIOJTHEHUIO TIPO-
(heccuoHabHOU
JIeSITeIIbHOCTH;
METOJIaMH, CIIOCO-
6amu, mpuéMamu
aHaJM3a UCTOPHU-
YECKHMX M HAYYHBIX

OP-1.1.2 (akToB, podieM
Ymems ananusu- Crynent He ymeer | Ctynent yactuuHo | CTyneHT ymeeT
pOBAaTh COIHAIb- aHAIIM3UPOBATH yMEEeT aHAIM3UPO- | XOpoIo U dPdex-
HO- 3HAYMMEIE COLIMAIILHO- 3Ha- BaTh COLMAILHO- TUBHO aHaJIM3HPO-
npoOJIeMbl U IPO- | YMMBIE IPOOJIEMbl | 3HAYMMBIE MIPO- BaTh COIMAIBLHO-
IIECCHI, ICTOpUYE- | W MPOIECCHI, UCTO- | OJIEMBI M IPOIleC- | 3HAYMMBIE TIPO-
CKHE U HayYHEIE pUYecKuie U Hay4- | CBl, HICTOpUYecKrne | OJeMbl U mpoliec-
(baxTbl, MPoOIEMBbI | HbIE PAaKTHI, IPO- U Hay4yHble (aKThl, | CbI, HCTOPHUECKHE

OJIeMBI IPOOIIEMBI Y Hay4HbIe (PaKTHI,

po0OIIEMBI

3namub conmaib- Crynent ve 3HaeT | CTyAeHT II0XO CryzneHT Ha X0po-

HYIO 3HAYUMOCTb COLMANIBHYIO 3Ha- | 3HAET CONMAIBHYIO | IIEM U OTIUYHOM

cBOei Oymymieit YUMOCTh CBOEH 3HAYUMOCTh CBOEH | YpOBHE 3HAET CO-

npodeccun, ucto- | Oymymeit mpodec- | Oymymeit mpodec- | MUANBHYIO 3HAYH-

pHUECKHUE U Hayd- | CHUHW, ACTOPHYECKHE | CHU, HCTOPHYECKHE | MOCTh CBOEH TPO-

HBI€ (DaKTHI, TIPO- Y Hay4dHbIe QaKThl, | U Hay4HbIe (aKThl, | QeccHu, UCTOPH-

OJIeMBI POOJIEMBI IPOOJIEMBI YECKHUE U HAyYHbIE
(akThl, MPOOIEMBI

2. JTansl (OpMHUPOBAHUS KOMIIETEHIMIA U BU/IbI OLICHOYHBIX CPEICTB
Ne Irtanbl GOpMUPOBAHUS KOMIETEHIUH Kon u HaumeHoBaHMe pe- Buj oueHo4HOro cpeacrea

(pa3zaesbl AMCHMILITHHBI/MO/TYJIs1/ TIPAKTHKH)

3yJbTATOB 00y4YeHUsI

(TecThl, 3aaHus, KEHCHI, BO-
TIPOCHI | Jp.)

1. | OcHOBHBIE NOHATHS U 3aKOHBLI XUMHH,
CTEXHOMETPUYCCKUEC PACUCTHI, PEIICHUES

VIOTIK-1.1
OP-1.1.1; OP 1.1.2

WHJIMBUAYaIIbHOE 3a]aHuE,
BOIIPOCHI, 3a/1a4n




3agad

2. | CtpoeHue aToMa, 3JCKTPOHHBIC KOH(H- NOIIK-1.1 3a/TIaHMsI, BOIIPOCHI
TypaIryy aTOMOB ¥ HOHOB OP-1.1.1; OP 1.1.2

3. | Ilepuomuyieckuii 3aKOH, IEPUOUISCKAST NOIIK-1.1 3a/1aHMsl, BOIIPOCHI
CHCTEMAa XUMHUYECKUX DJIEMEHTOB OP-1.1.1; OP 1.1.2

4, | XuMmudeckas CBs3b, CTPOCHHC BEIECTBA NOIIK-1.1 3a/TaHMsI, BOITPOCHI

OP-1.1.1; OP 1.1.2

5. | 3akOHOMEPHOCTH XUMHUECKUX PEAKITUA, HUOIIK-1.1 WHIUBUIYaJbHOE 3aJaHHE,
TEPMOXUMHS U TEPMOIMHAMUKA OP-1.1.1; OP 1.1.2 BOIIPOCHI, 33241

6. | Xumuueckas KHHETHKA, CKOPOCTh M Me- NOIIK-1.1 WHIWBHIyaIbHOE 3aaHue,
XaHNU3MbBl XHMHYCCKUX PEaKITHi OP-1.1.1; OP 1.1.2 BOITPOCHI, 33J]a9H, TECTHI

7. | Xumuueckoe paBHOBecue, npuHIMIL JIe HOIIK-1.1 UHIUBUIYaJbHOE 3aJaHHE,
[IlaTense OP-1.1.1;0P 1.1.2 BOIIPOCHI, 33J1a4H, TECTHI

8. | PacTBOpBI HEIICKTPOIUTOR H AIIEKTPOJIH- NOIIK-1.1 3a/TaHMsI, BOIIPOCHI, 3a0a9n

TOB. Teopust 3EKTPONUTUYECKON AUCCO-
YAl

OP-1.1.1; OP 1.1.2

9. | Knaccudpukanus XUMHIECKUX 3JIEMEHTOB NOIIK-1.1 3aJlaHusl, BOIIPOCHI
M UX COCTUHECHUMN OP-1.1.1; OP 1.1.2

10. | O630p XUMUH TEMEHTOB-HEMETAIIOB U HNOIIK-1.1 WHINBUIYATEHOE 3a/IaHUE,
UX COCIMHCHUMN OP-1.1.1; 0P 1.1.2 BOIIPOCHI, 33J]a41

11. | O630p XUMHUH PTEMEHTOB-METAJIOB U UX HNOIIK-1.1 WHANBUIYATEHOE 3a/IaHUE,

COeIUHEHNN OP-1.1.1; OP 1.1.2 BOIPOCHI, 3aJ1a4n

3. TunoBbIe KOHTPOJIbHBIE 3aJaHUS HJIM HHbIE MaTePHAJIbI, HEOOXOAMMbIe /I
OLIEeHKH 00pa30BaTeIbHBIX Pe3yJbTaTOB 00y4YeHusl
3.1. TunoBble 3amaHus JUIsI TPOBENCHHS TEKYIIETO KOHTPOJII YCIHEBAEMOCTH TIO
JTUCIIATITNHE « XUMHUS.

3.1.1. Ilpumep OnsteTa KOHTPOJIbHOW PadoThl 1 (nomokoeoit) sk POMEKYTOUHON OICHKH
3HaHui o TeMe «Ctpoenue aroma. [lepuonnueckuii 3aKoH M NEPUOANYECKAsE CUCTEMAa XUMUYe-
CKHUX 2JIEMEHTOB. XUMUYECKasl CBSA3b)
1. Jlns aroma W (B OCHOBHOM COCTOSIHMH) U HOHA S
—  YKaXHTe pacnpeeseHHe JIeKTPOHOB 10 SHEPreTHYECKUM YPOBHsM (2, 8 U T.1.);
—  3aIMIIMTE NOJHYIO M COKPALICHHYIO 3JEKTPOHHBIE (hOPMYIIBI;
—  M300pa3uTe SHEPreTHUECKyI0 MOCIe10BaTeNbHOCTh YPOBHEH, OypOBHEH, aTOMHBIX Op-
OuTasneil B BU/€ SHEPTeTHUECKON JUarpaMMBbl;
—  BBIACTHUTE BAJICHTHBIC SJICKTPOHBI; YKQKHUTE U3 HAX YUCIIO CIIAPEHHBIX U HECTIAPEHHBIX;
—  JUTSI BCEX BAJICHTHBIX JIEKTPOHOB 3aAIUIINTE HAO0Op KBAHTOBBIX YHCEIT;
—  YK@XWTE NMPUHAIIEKHOCTh 3JIEMEHTa K Mepuoay, Ipylie, MOATpyIIe, 3JeKTPOHHOMY
CeMeucTRy (S-, p-, d-, f-).
2. U3o0pasure dopmy S-, p-, d- aTomHbIX opOuTasiei. Kakoe KBAaHTOBOE YHCIIO XapaKTepPH3yeT
(bopMy IEKTPOHHOTO 00J1aKa M KaKhe 3HaYeHUs1 OHO MIPUHUMAET JJIsl YKa3aHHBIX opOuTaneit?
3. VkaxxuTe 3aKOHOMEPHOCTH B U3MEHEHUH OTHOCUTEIBLHOM 3JIEKTPOOTPULIATEIbHOCTH aTOMOB
AJIEMEHTOB a) B NepHoze; 0) B rpyrmie?
4, VKaXuTe TMPUHIINIT Pa3/IeIeHUs] XUMUYECKHAX JIEMEHTOB Ha cemelcTBa. [IpuBenuTe mpumeps
3JIEMEHTOB PA3JIMUHBIX CEMEICTB.
5. [Tokaxwute obpazoBanue cBszeil B Mosekyne NHs ¢ mo3unumii metona BC:
— MOKaXHUTE CTPYKTYPHYIO (HOPMYITy MOJIEKYJIbI;
— YK@XHWTE TUI THOpUAM3ALNN aTOMHBIX opoutaneit (AO) 1. a.;
— wm300pa3ute nepekpriBanue (¢ yaerom rudopuauzanun) AO mpu 00pa3oBaHUN MOJICKYIIHI;
— YK@XHUTE KPaTHOCTbh, BUJI CBSI3H (G, T, 0), €€ TOJISPHOCTS;
— YK@XHUTE MPOCTPAHCTBEHHYIO KOH(UTYPALIUIO (TEOMETPHUIO) MOJICKYJIBI;
— YK@)XHUTE BEITMYMHY BAJICHTHOTO yIJIa MEKIY CBS3SMHU;




— 0XapaKTepU3yHTe MOJIIPHOCTH MOJIEKYJIbI, 000CHYWHTE CBOM BBIBOI.

6. ITocTpolite mpuOIU3UTENBbHYIO E-ArarpaMMy YpOBHEH MOJIEKYJISIpHBIX opouTanei (MO) mis
MoJekyibl F2. Ompenenure KpaTHOCTH CBS3M, 0OCYIUTE YCTOMYMBOCTH MOJICKYJIBI, €€ Mar-
HUTHBIE CBOMCTBA.

7. Kakas cBsi3b Ha3bIBA€TCS MOHHOU? YKaXKHTE, KAKUMHM CBOMCTBAMM O0JIaJal0T COCAUHEHMS C
JTAHHBIM TUIIOM XMMHUYECKOU cBs3u. [IpuBeauTe npumepsl.

CtpykTypa OmiieTa KOHTPOJIBHOM pa0doTh! 1 (TOTOKOBOI) M COOTBETCTBHE OAILIOB:

Bompoc ConeprkaHue BOIIpoca, TeMa banibl

1 [IpakTideckoe 3amaHue MO CTPOCHHIO aTOMA, DJIEKTPOHHBIE KOH(MUTYpauu 14
aTOMOB U HOHOB

2 TeopeTHueckuii BOMPOC MO CTPOCHUIO aTOMa, MPUHLUIIAM [TOCTPOCHHUS IJIEK- 4
TPOHHBIX KOH(HUTYpaIwii aTOMOB ¥ HOHOB

3 Teopernyeckuid BONpOC O NEPUOANUYECKOM U3MEHEHUH CBOMCTB aTOMOB 3Jie- 5
MEHTOB, UX COCIMHCHUM

4 TeopeTnueckuii BOIpOC Mo NEPUOAUYECKOMY 3aKOHY U CTPYKTYype MEepUOIU- 5
YECKOW CHCTEMBl XUMHUYECKHX JIEMEHTOB

5 [IpakTrueckoe 3amaHue. PacCMOTPEHHE KOBAJICHTHOW CBSI3M B METOJE Ba- 10

nentHbIX cBszelr (BC); mpeacraBnenus o rubpunmsanmu AO, mpocTpas-
cTBeHHas1 (hopMa raz000pa3HBIX KOBAIEHTHBIX MHOTOATOMHBIX MOJEKYN HX
HOJSIPHOCTh

6 ITpakTudeckoe 3aaHue. PacCMOTPEHHE KOBAJIEHTHON CBA3M B METOJE MOJe- 7
KyJsipHbIX opOurtaneir (MMO), sHepreTHuecKkue JuarpaMMbl JIByXaTOMHBIX
MOJIEKYJI U HIOHOB, YCTOHUMBOCTh YaCTHUI, UX MATHUTHBIE CBOICTBA

7 TeopeTndeckuii BOMPOC: TUIIBI XUMHUYECKOM CBsI3U (HOHHASI, METAUTHUCCKas, 5
BOJIOPOJIHASI, MEKMOJICKYJSIPHBIC); MX CBOWCTBA

MaxkcuMaIbHbBIN 0asLI 50

[Ikxana nepeBoga 6ayuIOB B OLIEHKY TEKYLIEH yCIEeBAEMOCTH

Bannsr OrneHka
41-50 5
31-40 4
21-30 3
Mmenee 20 2

3.1.2. Ilpumep OujieTa KOHTPOJIbHON PAGOTHI 2 ISl POMEXYTOYHOM OICHKU 3HAHHH 110 TeMe
«PacTBOPBI HEATEKTPOINUTOB U IEKTPOIUTOBY (30 GayuIoB)

1. Omnpenenure maccy (T') pacTBOPEHHOTO BelecTBa, cojepxanierocs B 300 mi 4 Moinb/1 pac-
TBOpA a30THOW KHUCIOTHI. PaccumTaiite MOISIIBHOCTH U MaccoByto jgomo HNOz B aToMm pac-
tBOpE (p = 1, 130 r/emd).

2. BrwrumcinTe, Ha CKOJIBKO IPaJlyCcOB MOBBICUTCS TEMITepaTypa KHAIIEHUs pacTBopa, eciau B 100
T Bozb! pacTBopUTh 9 1 rimoko3bl CeH1206. E(H20) = 0,512.

3. OOBscHUTE, B KaKOW IIBET Oy/ET OKpalleH JaKMYyC B BOJHBIX PacTBOPax Cyab(puUTa Kaaws U
HUTpaTa HaTpUs. 3alUIINTe ypaBHEHHE BO3MOKHON peakIMy TUAPOSIN3a B MOJIEKYJIIPHOM U
MOHHOM BUJE.

4. Ompenenute pH 0,01 M pacTBOpa ruIpOKCHIa KaJIbLUs, €CIIU CTENEeHb JAUCCOLUAIIMU OCHO-
BaHM paBHa 1.

5. CocraBbTe MOJIEKYIApHbIE U MOHHBIE (TTOJIHBIE M KPaTKHE) YpaBHEHUS PEaKIHii, MPOTeKaro-
IIMX B PacTBOpe MEKIY BemecTBaMu, hopmyisl kotopsix: a) PO(OH)2 u HNO3; 6) KoCOs u
Ba(NOz)2. B kaxaoM ciydae ykakuTe BU3yabHbIH NIPU3HAK PEAKIINH.



6. Haiinute crexunomerpuueckue ko3dpduuuents! B ypasHenun OBP, ncnonb3ys meron siek-
TPOHHO-MOHHOTO OajlaHca, YKaKUTE OKUCIUTEh U BOCCTAHOBUTEIID:
Cr203 + NaNOs + NaOH — Na2CrO4 + NaNO2 + H20

Kpurepuu orieHuBaHus pabOTHI:
3a MOJIHBIN MPABWILHBIA OTBET Ha KaXK/IbIA U3 BOMPOCOB 1-6 — 5 Oamior
OTBeT Ha Ka)Iblif U3 BOMPOCOB 1-6 HEMOMHBIN WM JTOMYIIEHBI OIIMOKK B pacieTax, B COCTaBIIe-
HUH ypaBHEHUH peakunii — 1-4 Ganna
OTBeTa HET WM OTBET Ha KAXKIBIN 13 BOIIPOCOB 1-6 HeBepHBIi — 0 6auioB
[ITkana nepeBojia MOTYICHHBIX OAJUIOB B OIIEHKY TEKYIICH yCIIEBAEMOCTH:
25-30 6amIoB — «5»;
19-24 6annoB — «4»;
14-18 6amnoB — «3»;
MeHee 14 6amioB — «2y.

3.2. TunoBble 3aaHus AJsl NPOBEACHUS NMPOMEKYTOUHOI aTrecTanuu (3adera) 1o
JTUCHUTUIAHE « XM
Teopernyeckue pasaeabl 0 JUCHUILIMHE « XUMHUA»

1. OcHoBHbIE MOHATUSA U CTEXMOMETPHUYECKHE 3aKOHbI XMMHHU. KonnyecTBeHHBIE pacyeThl B
XUMHUU. MeToIpl penieHus 3a1ad (MOJISIPHBIN, METO] POTIOPIUH, TAOIUIHBIN, ap.). [loHsTHe
0 XMMHYECKOM JJIEMEHTE.

2. CoBpeMeHHasi KBaHTOBO-MEXaHUUYECKash MOJAETh CTpoeHHus artoma. COCTOSHUE 3JEKTpOHA B
arome. BonmHoBoe ypaBHenue IllpeanHrepa M KBaHTOBbIE YMCIA: IJIABHOE, OpPOMTAIIBHOE,
MarHMTHOE, CIIMHOBOE. DHEPreTUYECKUE YPOBHU U MTOyPOBHH.

3. IlpuHUMOBI 3alOJHEHUS 3JEKTPOHHBIX OpOUTaNe: MUHHUMYM SHeprud, npuHuun [laymm,
npaBuio XyHna. [lopsaok 3amofiHeHUs: 3JIEKTPOHAMHU aTOMHBIX opoOuTaneid. EMKocTh aiek-
TPOHHBIX YPOBHEW U MTOAYPOBHEM.

4. DnexTpoHHBIE KOHGUTYpAIMU MHOTOXJIEKTPOHHBIX aTOMOB M MOHOB. Kitaccudukarus xumu-
YECKHUX DJIEMEHTOB HA OCHOBE JIEKTPOHHBIX CTPYKTYP aTOMOB JIEMEHTOB.

5. Ilepnoamueckuii 3aK0H U MepUOJUYECKasl CUCTEMa XUMUYeckux snemeHToB J.M. Mennenee-
Ba. IleproanyHOCTD MOBTOPAEMOCTH ANIEKTPOHHBIX CTPYKTYp aroMoB. CTpyKTypa nepuoan-
yeckol cucreMsl /.M. MenneneeBa. Ee KOpoTko-, JJIMHHO- U MONYUIMHHOIIEPUOIHBII Bapu-
aHTBHI.

6. Ilepmommvecknii XapakTep M3MEHEHHUS CBOMCTB XMMHUYECKMX JJIEMEHTOB (paauyc atoma u
MOHA, SHEPTHsl HOHU3AIlMH, CPOJICTBO K 3JIEKTPOHY, AIEKTPOOTPULIATEIBHOCTD) U UX COEIUHE-
HUH (KHUCIIOTHO-OCHOBHBIX, OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX) B 3aBUCUMOCTH OT aTOMHOTO
HOMEpPA U IEKTPOHHOI'O CTPOEHHUsI aTOMOB DJIEMEHTOB U HX IIOJOKEHHUS B IEPUOJUYECKOMN
CUCTEME.

7. Xumuueckas CBS3b M XMMHYECKOE CTPOCHHE BEIIECTBA. Y CIOBHUS 00pa30BaHUs XMMUYECKOM
CBA3M U XMMHYECKOTO coequHEeHUsl. OCHOBHBIE XapaKTEPUCTUKH XUMHUYECKOM CBSI3U: DHEP-
TS, JUIMHA, KPATHOCTb, TIOJSIPHOCTD, BaJICHTHBIE YIJIbI.

8. Omnwmcanmne KOBaJCHTHONW XMMHUYECKOHM CBSI3U TIO0 METOJY BaJCHTHBIX CBsI3€i. THITHI KOBaJICHT-
HOW CBA3U: G-, M-, O-CBsi3u. CoeMHEHUs ¢ KpaTHBIMHU CBS3AMU. MeXaHU3Mbl 00pa3oBaHus
KOBaJICHTHOM CBSI3M: OOMEHHBIH, JOHOPHO-aKIeNnTOpHbIi. [loHsATHE O THOPUIHBIX aTOMHBIX
opbutansx. ['eomerpus (MpOCTpaHCTBEHHAss KOH(MUTYpalus) ra3000pa3HbIX KOBaJIEHTHBIX
MoueKya. [lonspHble MOJIEKYJIBI.

9. OOue NPUHLMIBI OMHCAHUS XMMUYECKOH CBSI3U MO METONY MOJEKYJSPHBIX OpOHTaJIeH.
Casi3pIBatonIye. pa3pbIXJISIONINE, HECBA3BIBAIOIINE MOJIEKYJISIpHbIE OpOMTaId. DHepreTuye-
CKHE€ JUarpaMMbl TOMO- M T€TepOsIEPHBIX JABYXaTOMHBIX MOJIEKYJ Ha MpUMEpax COEeIuHe-
Huii anemenToB | u |l mepuona. YcroitunBocts Mosiekysn. Kparanocts (mopsaok) cBs3u. M3o-
JJIEKTPOHHBIE MOJICKYIIBI.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

IIpupona BOmOpOAHON CBsI3U. MEXKMOIIEKYIISIPHBIE B3aUMOJCUCTBUS: OPUEHTALIMOHHOE, WH-
JQYKIIMOHHOE, JUCIIEPCUOHHOE. XMMHUYECKasl CBSI3b B MeTajllaX. MeTaminuyeckoe COCTOSHUE
BEUIECTBA M €r0 OCOOCHHOCTH. DJIEMEHTHI 30HHOU Teopuu. [IoHATHE O 30HE MPOBOIUMO-
ctu B Kpucrtajuie. [[poBoAHMKH, TOIYIIPOBOJHUKH, H30JIATOPBL.

3aKOHOMEPHOCTU MPOTEKAHUS XUMUYECKUX MpoiieccoB. [loHsATHE 0 BHYTpEeHHEN SHEPTUU U
SHTaNbNUK. VI3MEHEHuEe BHYTPEHHEN 3HEPTUM U SHTAJIBIIMU B XMMHUYECKON peakuuu. Tepmo-
XMMHS, OCHOBHOW 3aKOH — 3aKOH ['ecca, cnenctBus u3 3akona ['ecca. [lonsarue 06 3HTpONUN.
CaMonpou3BoJIbHOE MPOTEKaHHEe XHUMUYeckuX mpoueccoB. [lonarue o6 sueprum ['mdOca
(1300apHO-U30TEPMHUUECKOM TOTEHIIMANE). XapakTep u3MeHeHus >Heprun ['m60ca, Kak Kpu-
TEepUl BO3MOXKHOCTHU MPOTEKAHUSI XMMUYECKHUX IPOIIECCOB MPU CTAaHAAPTHBIX YCIOBHX. Bin-
SIHUE SHTPOIMIHOTO ¥ SHTAIBIUIHOTO ()aKTOPOB HAa HAPABJICHUE XMMUYECKOTO MpoIiecca.
CkopocTh xuMuueckoi peakund. OCHOBHOHM 3aKOH XMMUYECKON KUHETUKU — 3aKOH JIEHCTBY-
omux mMacc. PakTopsl, BIMSIOLIME HA CKOPOCTh XMMHYECKOW PEAKLUU: MPUPOJA, KOHIICH-
Tpalus peareHToB, TEMIIEpaTypa, AaBlieHUe, HATMUKe KaTtainu3aTopa, ooiaydenue u ap. [lops-
JIOK M MOJIEKYJISIPHOCTH peakuuu. [lonsarrue 00 sHEprum akTUBaluu.

Xumuueckoe paBHoBecue. KoHcTaHTa paBHOBecHs. Y CIIOBUS CMEUIEHUS XUMUYECKOIO PaB-
Hoecus. [Ipunumn Jle-Ilarense. I'oMoreHHoe u rereporeHHoe paBHosecue. [lonarre o KoM-
noHente, ¢aze. Pazosbie paBHoBecus. [IpaBuiio (a3 'u60ca. luarpamma cocTosTHUS BOJIBIL.
PactBopsl, ux THNBI U cBOWCTBA. McTHHHBIE pacTBOphl. PacTBOpHI Kak JMHAMHYECKUE pPaB-
HOBECHBIE CHUCTEMBbl. DHepreTudyeckue 3()QeKThl MPOIEecCOB pPacTBOPEHHUS. 3aBUCHMOCTD
Iporecca pacTBOPEHUs OT MPUPOJBI U CBOMCTB PACTBOPUTENSI M PACTBOPEHHOI'O BEIIECTBA.
[TonsiTre 06 UaEaILHOM PacTBOPE.

OOmme (Hhr3UKO-XUMHUYECKUE CBOICTBA pacTBOpoOB. 3akoHb! Payns u Banr-I'odda. OcmoTn-
yeckoe JaBieHre. OcMoc B IPUPOE.

PactBops! anekrponutoB. M3orornyeckuii ko3 durpent. CoBpeMeHHbIE MPEICTaBICHUS O
MIPUPOJIe KUCIOT U ocHOBaHM. MoHM3anus (guccouuanusi) KUCIOT, OCHOBAHHM U COJIEH.
Koncranta monmsanuu. MonHoe mpousBenenue Bozwl. I'maponus. KoncranTta ruaponmsa.
Bomoponausiit mokaszaresb kuciaoTHOCTH pacTBopa (pH). ['eteporenHoe paBHoBecHe "0caT0K—
HachIIIEHHBIN pacTBOp". TpyaHOpacTBOpUMBIE 3IEKTpOIUTHI. [Ipon3BeneHne pacTBOpUMO-
CTH. YCIIOBUA BBINAJACHUS M PACTBOPEHUS 0CaAKOB. OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIE Pe-
aKI[MU B BOJHOM cperie.

O0630p XMMHUH 2JIEMEHTOB M MX BaKHEHIINX coenuHeHuil. [IpuHimne! knaccupukanum XuMu-
YECKHMX AJIEMEHTOB Ha OCHOBE WX MOJIOkKEHUs1 B nmepuoandeckor cucreme .M. Menneneesa
(s-, p-, d-, f-amementsr). ['eoxumuueckas kaaccudukarys smeMenToB. OOIIHE 3aKOHOMEPHO-
CTH M3MEHEHHUS! XMMHYECKUX CBOMCTB IMPOCTHIX BEIIECTB M XMMHYECKUX coeauHeHui. Pac-
MIPOCTPAHEHHUE XUMUYECKUX 3JIEMEHTOB B IMPUPO/IE, CBSA3b CO CTPOCHUEM aTOMOB 3JIEMEHTOB U
MECTOM B MEPUOAUYECKON cucTeMe. Murpamus 1 KOHLIEHTPALKs 3JIEMEHTOB B 3€MHOM KOpe€.
Penkue u paccessHHbIE 37IEMEHTHI.

OO0mras xapakTepUCTHKAa U 0030p XMMUM HEMETAJJIOB M MX BaXHEHIMX coeauHeHui. [lo-
JO0KEHHE HeMeTallJIoB B mepuoaudeckoit cucteme J[.U. MenneneeBa. Xumuueckue, Gusn-
YeCKHe CBOWMCTBA, MPUPOIHBIC POPMBI MMPOCTHIX BENIeCTB-HeMeTaioB. Bogoposa. CeoiicTBa
BOZOPOJIa, OOYCIOBICHHBIX CTpOeHHEM ero aroma (cxoactBo ¢ siemeHTamu |IA u VIIA
rpymnmn nepuoandeckoil cucremsl). CoequHEHHsS BOJIOPOJA, OCOOCHHOCTH WX XHMHYECKHUX
CBOMCTB. YcnoBusi oOpa3zoBaHus TUApUA-UOHA. Boma: cTpoeHue, cBOWCTBA M peakIMOHHAS
criocoOHocTh. Crienuguka BOJIbI KaK pacTBOPUTENS, MOHU3UPYIONIAs CIOCOOHOCTH BOJIBI.
Ponb Boabl B ipupoe. MeTo bl OUMCTKH BOJBI.

OO6mrast XapakTepruCTUKa U 0030p XMMHUH METAUIOB U MX BaXHEHINX coenuHeHui. [lomoxe-
HUE MeTaJUIoB B nepuoanueckoit cucreme J.1. Menneneesa. O0mue ¢puznyeckue U Xummuue-
ckHe cBorcTBa MetauioB. CrutaBel MeTaiuioB. Koppo3us Meramios.

Mertamibl raBHbIX noarpymi. AmomuHuid. CtpoeHue atoMa. PacnpocTpaHeHHOCTh B IPUPOJIE.
CBoiicTBa ATIOMUHHS M €70 COCAMHEHHMA. AMGPOTEPHBINA XapaKTep OKCHIA U THAPOKCUIA. XUMUS



BOJHBIX PAaCTBOPOB COGI[I/IHGHI/Iﬁ ATIOMUHAS. AJIOMHHATBL. AJIOMOCHIIMKATEHI. HonyquHe u

IIPUMCHCHUEC AJIFOMUHUS B TEXHUKE.

21. OcoOEHHOCTH XMMHUHM METAIOB MOOOYHBIX moarpynm (d-aneMeHToB). XUMHS 3JIEMEHTOB
TpHuanbl xenesa. [Ipoueccel BEIBETpUBaHUS TOPHBIX IIOPOL.

22. [TpobaeMbl XUMHYECKOW SKOJIOTHM M OXPaHbl OKpPYXKAroOIIeH Cpebl Ha COBPEMEHHOM JTarie
pa3BUTHA OOILECTBA U XUMUYECKOIO IPOM3BO/ICTBA.

IIpumep Omiera K 3a4eTy AJIs IPOMEXKYTOUHOU OLIEHKU 3HAaHUH MO Kypcy « XHMHUSDY

Yacrs 1. Tecr (maxcumym 10 6ainos; 6 3a0anusx
NoNe 2, 3, 5—9 evibepume 00un npasuibHblll OM-
8em, 3a Kadicowvlll GepHblll omeem — 1 bani,; 6 3a0a-
Husx NeNe 1, 4, 10 0ea npasuivhbix omeema, 3d
Kadxcowvlll eepuvlil omeem — 0,5 6anios).

1. Kouduryparusi BaJIeHTHBIX 3JEKTPOHOB B OC-
HOBHOM COCTOSIHUH M JJIEKTPOHHOE CEMEHCTBO IS
aToma AS:
a) [Ar]; 3d'%4s24p?,
r) [Kr] 5s?5p3,

2. DHeprusi MOHU3AIMK aTOMa YMEHBIIAETCS B Psi-
JIy IIEMEHTOB:

a) P-S-C-Ar; B) In-Ga—-Al-B;

6) N-P-Si—Ge; r) In-As-S—F.
3. KparHocts cBsi3u B monekyne Ny cocrapnser
(oTBET TOATBEPIUTE MOCTPOCHUEM JHATPAMMBI
MOJIEKYJIAPHBIX OpOUTAIIeH):

a)0; 0)1; B)2; 71)3.

4. TIpocTpaHCTBeHHAs] KOHPHUTYPALHs MOJEKYISp-
Horo nona HzO" u BennunHa BaleHTHOTO yIia CBS-
3€il B HEM:

6) [Kr] 4d1%5s25p?3,
Il) p-CEMENCTBO;

a) TPUrOHAJIbHAS MUPAMHU/IA; r) 180°;
0) yriosas; m) 108° 29';
B) TETpas’p; e) 107° 30/,

5. Cpenn psina rajoreHUI0B HAMOOIBIIYIO TEMIIE-
patypy IUIaBICHUS UMECT:
a) PCls; 6) AlICls; B)NaCl; 1) MgCl,.
6. Ilpu OAHOBpEMEHHOM YBEJIMYCHHU KOHIIEHTpa-
MY BeIIecTBa A B 2 paza U YMEHBIIICHUN KOHIICH-
TpanuH BemiecTBa B B 2 pasza CKOpOCTh XHMHUE-
CKOM peakuuu
2A 0+ B — AB @,

a) yBeIMuHUTCA B 2 pasa; 0) yBenuuutcs B 4 pasa;

B) HE U3MCHUTCS, ') YMEHBIIUTCS B 2 pa3a
7. B cucteme NOCIy(r) + NO(r) 2 2NOCI(r) npu
HEKOTOpPOW TeMIlepaType pPaBHOBECHBIC KOHIICH-
Tpauu BemecTB coctaiusioT: [NOCI] = 0,05
mone/ir; [NO] = 0,55 moms/m; [NOCI] = 0,08
Monb/11. KoHcTaHTa paBHOBECHSI peakIUy MIPH JIaH-
HOU TeMIepaType paBHa:

a) 2,909; 0)0,344; B)0,233; 1)4,297.

8. Ilpu anexTposu3e pacTBopa Cyibhara HUHKA C
WHEPTHBIMHU JICKTPOIAMH Ha aHOJIC BBIICIACTCS:

a) IUHK; 0) KUCJIOPOA; B) BOIAOPOJ; T) cepa.
9. Oxras>apuueckoe crpoenue u SP°d? ruGpumusa-
st AO 1. a. COOTBETCTBYIOT KOMIUIEKCHON 4acTH-
1e:

Yacts 2. [IpakTnyeckue 3aiaHus (MaKcumym
15 bannos; 3a kajicooe 6epHO BbINOJHEHHOE 3~
Oanue — 3 banna).

11. {ns peakunu

250; (1) + Oz (r) = 2803 (1)
OTpefieuTe CTaHAapTHYI0 SHepruto [mOOca
AG; . 208> €M ASS | 0q = — 187 w/K;

[AH Aszapss =198 Kbk,
d-2eNPeidcumraiite MOJIIPHYIO KOHIIEHTPALUIO U
MOJISITBHOCTh CEPHOM KHCIIOTHI B PacTBOpE, CO-
nepxameMm 4 % (mac.) pacTBOPEHHOrO Belle-
ctBa (moTHOCTh pacTBopa 1,025 r/em®).

13. Hammmute ypaBHEHHS peakIHid THAPOIU3A
B MOJICKYJISIPHOM M HOHHOM BHJE [UIS COJICH:
a) cynb(uT Kaaus; 0) HUTPAT ATFOMHHHSL.

B xakoii nBer u modyemy OyJeT OKpalieH
JJAKMYC B BOJHBIX pacTBOpax 3Tux conen? Jlai-
T€ OOBSICHEHUSI.

14. Jonmmute HETOCTAIOUTUE MPOIYKTHI peak-
muu. [logbepute crexmomerpuueckue Kodhhu-
OUEHTl B ypaBHEHUHM  OKHUCIUTEIHHO-
BOCCTAaHOBUTEJILHON peakiii METOJIOM HOHHO-
AIIEKTPOHHOTO OanaHca (METOJOM IOJIypeaK-
1uif). YKaXure OKUCINTEIb U BOCCTAHOBHUTED!

Kl+ KBrOs+ HCl — I + KBr + ... + H,O

15. YkaxxuTe KJ1acchl COeTMHEHUH, K KOTOPBIM
MOYKHO OTHECTH CJICTYIOIINE MUHEPAIIBI:
a) SiO; — kBapir; 6) CuFeS; — xanpKomHMpwuT;
B) Cuz(OH)2CO3 — manaxwur.

JlaiiTe Ha3BaHHsI STUM COCTUHEHHSIM T10
MexyHaporHoi HomeHknarype IUPAC.




a) [Fe(C204)a]*;  6) [HY(NHs)a]*";
B) [SbF4]; r) [Zn(H20)4]%.
10. B cxeme npeBpalieHui:
Al 1, AICI; 2, AI(OH); —3, ALO; 4, Al
—5 ,Na[AI(OH)4] —%, AICl;
NPUMEHEHHE PacTBOpa INENOYH TpeOyeTcs Ha cTa-

OUSIX:
a)l; 62, B3 n4 m5 e)6;

Kpurtepuu orieHuBaHusI 3a4€THOU pabOTHI:
«3a4TeHo» cTaBHUTCS, eciii HabpaHo Oosiee 12 GamoB (ot 12 10 25 Gamwios);
«He 3auteHo» craBuTCH, eciii HaOpaHo MeHee 12 6amroB (ot 1 mo 11 GamioB).

4. MeTonuueckne MaTepuaJibl, ONpeesiiomue nNpoueaypbl olleHUBAHUS
00pa3oBaTeJIbHBIX Pe3yJbTATOB 00yUYeHHs

4.1. Meroauyeckue Marepuabl ISl OLEHKH TEKYIIEro KOHTPOJS YCIIEBAEMOCTH IO
MUCHUTUIAHE « XUMUL.

4.1.1 KoutpossHble paboThl 1-2 MO3BOJSIOT OLEHUTH OCTATOYHBIE 3HAHMS 110 TPONICHHBIM Te-
MaM JUCIHUTIIIUHBI:

KontponbHas pabora Tembt MaxkcuManbHbIN
6am1
| «Ctpoenue aroma. Ileproauyeckuii 3aKOH U NepHOANYE-
ckas cucteMa xumudeckux anementoB J[.M. Menneneena. 50
Xumuueckast CBSI3b»
1 «PacTBOpBI HEAIEKTPOIIMTOB U AJIEKTPOIUTOBY 30

4.1.2 NuapusuayanbHble 3a0anust -4 MO3BOJISIOT OIIEHUTH OCTATOYHBIE 3HAHUS 1O PO IEHHBIM
TeMaM JUCHUILINHBI:

WnnuBuayansHoe Tembl MaxkcumanbHbIH
3aaHne Oaiut
| «OCHOBBI aTOMHO-MOJICKYJIIpHOTO yueHHs. OCHOBHEIC MOHS- 30

THsI, 32KOHBI, pacyeThl B XMMHUI»
I «3aKOHOMEPHOCTH XMMHUECKHUX Peakiid. XuMHIecKas Tep-

Mo uHaMuKa. KHHeTHKA XMMUYECKUX PeaKIiid. XUMHUYECKOE 40
PaBHOBECHE)»
1l «XUMHS HEMETAJIOB U UX COEIUHEHUI 30
v «XUMHS METAIIJIOB U UX COEIUHEHUI) 30

4.1.3. Tembl pepepaTUBHBIX PAGOT 1O AUCHUIUTHHE « XHMHS», IPEIATAEMbIX CTYCHTAM,
nponycTuBmuM 6osee 50 % 3aHATHH (JIEKIMOHHBIX U IpakTH4YecKux). CTyeHT 00s13aH npe-
CTaBUTH pedepar B Hare4yaTaHHOM BHJI€ M 0()OPMIIEHHOM B COOTBETCTBHH C MpaBUIaMu 0(hopM-
JIEHHs KypCOBBIX paboT U pedepaToB, MpeacTaBieHHbIMU Ha caiite Hb TT'Y.

1. lmarpamma coctostHust BoAbI. CBs3b 3aKOHOB Payist (1 ceACTBUi U3 3aKOHA) C TUarpaMMOn
COCTOSIHUS BOJIBI.

2. Ilpuponansie hopMbI (MHHEPATIBI, PY/IBI, T.11.) Kelne3a. CBsA3b COCTaBa MPUPOTHBIX COCTUHE-
HUH kene3a ¢ nojoxeHnueM anementa B [ICX3O u crpoenneM ero aroma.

3. Ilpupoxansie GpopMbl (MHHEPAIBI, PyIbL, T.11.) MeAH. CBSI3b COCTaBa MPUPOAHBIX COCAMHEHUIH
Meau ¢ nojioxkeHueM snementa B [ICXD u ctpoeHueM ero aroma.




4. Tlpuponnsie hopmbl (MUHEpANBI, pYbL, T.I1.) TUTaHa. CBsA3b COCTaBa MPUPOIHBIX COCTUHEHUN
TUTaHa ¢ nosioxenueM uemenTa B [ICX3 u ctpoenuem ero aroma.

5. Ilpupoansie hopmbl (MUHEPAJIBI, PY/bI, T.11.) MET0YHBIX MeTaiuioB (LLIM). CBs3b cocTaBa
npupoaHbIx coenquHenuit LIIM ¢ nonoxxenuem annemenToB B [ICXD u ctpoeHreM UX aTOMOB.

6. Ilpupoansie hopmMbl (MUHEPATIBI, PY/bI, T.I1.) OSPUILIINS, MATHUS U IIEIOYHO3EMEIbHBIX Me-
tayuioB (LL[3M). Cs3b cocTaBa mpupoaHbix coeaunHeHuit [1[3M ¢ mosokeHreM 3JeMEHTOB B
I[ICXD u cTpoeHnEeM UX aTOMOB.

7. Ilpuponubie hopMbl (MUHEPAIIBI, PYABI, T.I1.) PEAKO3eMeIbHBIX 371eMeHTOB (P33). CBsi3b co-
cTaBa NpUPOJHBIX coequHeHnit P39 ¢ nmonoxenuem snemeHToB B [ICXD u cTtpoeHuem ux
aTOMOB.

8. Ilpupoansie hopmMbl (MUHEPATIB, PY/bl, T.I1.) ATIOMUHUA. CBSA3b COCTaBa MPUPOTHBIX COCTH-
HEHUU aTIOMUHMUS C 1oJokeHueM semenTa B [ICXD u crpoeHunem ero aroma.

9. Ilpupoansie hopmbl (MUHEPATBI, Py, T.11.) hocdopa. CBs3b cocTaBa MPUPOIHBIX COSTUHE-
Hult pocdopa ¢ nmonoxxkenueM snementa B [ICXD u ctpoeHnem ero aroma.

10.  IIpupoansie hopMbl (MUHEPATIBL, PYABL, T.I1.) KpeMHUS. CBSI3b COCTaBa MPUPOIHBIX CO-
eAMHEeHUN KpeMHUs ¢ nonoxennem snementa B [ICXD u ctpoenuem ero aroma.

11.  CynwsbuagHsie coequHEHU METaUIOB B ipupoie. CB3b cocTaBa Cyab(UIHBIX COSAHHE-
HUI METAJUIOB C 3JIEKTPOHHBIM CTPOEHHUEM aTOMOB 3JIeMEHTOB. OObSICHEHUE C TIO3ULIUH Teo-
puu XKMKO Ilupcona.

12. Cynbpuanaple COeTUHEHNST HEMETAIIIOB B Tpupoe. CBs3b cocTaBa CyIb(QHIHBIX COSIU-
HEHUIl HEMETAJIOB C 3JIEKTPOHHBIM CTPOEHUEM aTOMOB 3JIeMEHTOB. OObSICHEHHE C TIO3ULIUM
teopun JKMKO Ilupcona.

13.  Oxcunusie ¢popmbl MuHEpaioB. CBs3b cOCTaBa MPUPOAHBIX OKCHJIOB € 3JIEKTPOHHBIM
CTPOEHUEM aTOMOB 3J1eMEeHTOB. OOBCHEHHE YCTOMYMBOCTH MPHUPOIHBIX OKCHIOB C MO3ULIUN
tepmoauHamuku 1 Teopun JKMKO Ilupcona.

14.  Tanorenunansie (hopMbl MUHEpasIoB. CBsI3b COCTaBa MPUPOJHBIX FAJIOTEHUIOB C DJIEK-
TPOHHBIM CTPOEHHUEM aTOMOB 3JIeMEHTOB. OObSICHEHHE YCTONYUBOCTH MPUPOIHBIX TaJIOreHH-
J0B ¢ no3unuit repmoauHamuku u Teopun JKMKO Ilupcona.

15.  ®usuko-XMMHYECKHE MPUHIIUIIBI U CIIOCOOBI N3BJICUEHHS] METANIOB U3 UX MPUPOIHBIX
COeIMHEHUH (Ha MpUMepe HAaTpHs, aIFOMUHUS, [IUHKA, TUTAHA, JKeJle3a, MeH, 30J10Ta).

Kputepuu ornennBanust paboThI:

Ecnu opopmienne pedepara He COOTBETCTBYET NMpaBHiaM, TO pedepaT BO3BpaLIaeTcs CTyJeHTY Ha
J0pabOTKy A0 IMOJYYECHHUS IMOJIOKHUTENbHOW OLEHKH. OLEHKa «OTIMYHO», «XOPOILOY», «yIOBIETBOPU-
TEJNIHOY», «HEY/IOBICTBOPHTEIBLHOY» OIPEJIEINETCS CTEIEHBI0 PACKPBITHS TeMbI pedepara W MPaBUIIBHO-
CTBIO €T0 0(OPMIICHHUS.



