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Orasienue

1. TIlepeueHb KOMIIETEHIMH C yKa3aHHUEM 3TaloB MX (POPMUPOBAHHS B IPOIECCE OCBOCHHSA
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2.0mmcanue IoOKa3aTejieu u KPUTCPUECB OLICHUBAHUIA KOMHCTCHHI/Iﬁ Ha Pa3JIMYHbIX J3Tallax HUX
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3. TunoBble KOHTPOJIbHBIC 3a/laHUSI UJIU WHBIE MaTepUaIbl, HEOOXOAMMbIE ISl OLIEHKH 3HaHUMH,
YMEHUH, HAaBBIKOB U (WJIM) ONbITA JEATEIBHOCTH, XapaKTEPU3YIOUIMX 3Tambl (OPMHUPOBAHUS
KOMIIETEHIIMM B INpOIIECCE OCBOEHHUS 00pa30BaTENbHOM NpPOrpaMMbl, W Ui OLCHUBAHHS

chopmupoBannocti komrmereHii OITK-6 u OIIK-8 Ha moporoBoM 1 mpoABUHYTOM YPOBHSX..9

4. Meroanueckue MaTepHalbl, OMPEENSIOIINE MPOLEAyphl OICHUBAHUS 3HAHUW, YMEHHUI,
HAaBBIKOB ¥ (MJIM) OIBITa JEATEIBHOCTH, XapaKTepU3YIOHIMX dTanbl (GopMHUpOBaHUS
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B cootBercTBuH ¢ TpeboBarmsiMu GI'OC BIIO u pexomennarusamu OOIT BO mo HampaBieHHIO
moaroToBku 06.03.01 bronorus s MpOBEACHHUS TEKYIIETO KOHTPOIS YCIIEBAEMOCTH M TTPOMEKYTOUHOM
aTTecTallud JUCHUIUIMHBI pa3pabotaH «®DOHJ| OICHOYHBIX CPEACTB 10 JAUCHUIUIMHE «XHUMHUI»,
SIBJISFOLIUICS] HEOThEMIIEMOH YacThi0 Y4eOHO-METOIUISCKOT0 KOMILIEKCA HACTOSIIEH TUCITUTUINHBIL.

OTOT (OHI BKITIOYACT:

® TiepedYeHb KOMIIETEHIIMA C YKa3aHWEeM »JTanoB (OPMHUPOBAHMS B IPOLIECCE OCBOSHUS

00pa3oBaTeIbHOM MPOTPAMMBL;

® ONUCaHUE TOKa3aTeliell U KPUTEPUEB OICHUBAHMS KOMIICTCHIIMH Ha Pa3jMUYHBIX dTarmax HUX
(hopMUpPOBaHUS, ONTUCAHUE IIIKAJ OLICHUBAHYS,

® THUIIOBHIE KOHTPOJIbHBIEC 33aJaHUsI WM WHBIC MaTepHalbl, HEOOXOAMMEBIE ISl OIIEHKH 3HAaHWH,
YMEHHIA, HABBIKOB W OTBITa [EATENIbHOCTH, XapaKTepU3YIOMMX I3Talbl (POpMHUpPOBaHUS
KOMIIETEHIINH B TIPOIIECCE OCBOSHHSI 00pa30BaTEIFHON IPOTPAMMBI;

®  MCTOJMYCECKHE MaTepHalbl, ONPEICIIIONIUE MPOIEAYPhl OIICHUBAHUS 3HAHWMA, YMEHUH,

HaBBIKOB H (I/IJ'II/I) OIllbITa JACATCIBHOCTHU, XapPaKTCPU3YIOMIUX STaIlbl

KOMITETCHITUM

(hopmupoBaHUS

1. TlepeyeHb KOMIETEHIHI ¢ YKa3aHHEM TANOB X ()OPMHUPOBAHNS B MpoLecce

O0CBOEHHSA 00pa30BaTEJIbHOI MPOrPpaMMBbI

Koa 1 HauMeHOBaHHE KOMIIETEHIIMH

Jtanbl GopMHUPOBAHUSA

OIIK-6 ChoocobeH uCHOIB30BATh B
poeCCHOHATLHON JIEITETLHOCTH OCHOBHBIC
3aKOHbI (DM3UKH, XUMHUH, HayK O 3emiie U

1.Pabora Ha 3aHATUAX

1ab0paTOPHBIE 3aHATHS)

YUEOHBIX (ylexuuu,

OHOJIOrHH, MIPUMECHSTh METO/BI p [_VINI
MAaTEMATHYECKOTO aHaI3a p | a3aCIBl L=
MOJICTTUPOBAHUS, TEOPETUICCKUX "
. | 2.CamocTosTenbHas paboTa (JIOManIHUE 3aJIaHus,
IKCIIEPUMEHTATBHBIX HCCIENOBaHNH,
npuoOpeTaTh HOBBIE MaTeMaTHYeCKUe | Hanucanus pepeparon)
€CTECTBEHHOHAYYHBIE 3HAHUA, UCIIOIB3YS
ya ’ Y Pasgensr I -VIII
COBPEMEHHBIE o0Opa3oBareybHbIC 151
UH(POPMAIIMOHHBIE TEXHOJIOTUU
1.Pabora Ha y4eOHBIX 3aHATUSIX (JIEKIIHH,
OIIK-8 Criocoben HCIIONB30BaTh | J1A00PATOPHbIE 3aHATHS)
METO/IbI coopa, 00paboTKH,
Pasgensr [ -VIII
CUCTEMATH3AILIUN 51 MIPEICTABICHHUS
[MOJIEBON M JabopaTopHOl MH(MOpMAIIUA
patop popmaruy, 2.CamocrosTenpHas padoTa (JOMalIHUE 3aaHUS,
MPUMEHSITh HaBBIKA paboThI c
COBPEMEHHBIM 00opynOBaHUEM, HaricaHus pedeparos)

AHAJIN3UPOBATD IMMOJIYYCHHBIC PC3YJIbTATHL

Pasnensr [ -VIII




2.0nmcanne mokasartesieil U KpUTEepHeB OLEHMBAHUA KOMIIETEHIMI HA Pa3/IMYHbIX dTanax

uX GopMUPOBAHMSA, ONMCAHNE IIKAJ OLleHUBAHUS

Ouenn | YpoBeHb Oran Onucanue Kpurepuu [Ixana
BaeMbie | chopMup OIICHUBAHUS
dbopMupoBaH MoKa3aTee OIICHUBAHUS
KOMIIET | OBAHHOC
ust
SHIUU | TH
OIIK-6 | IToporos 3namo: Tekymuii KOHTPOJIb [xana
bl - OCHOBHBIE | YCBOCHHS 3HAHUI Ha OLICHUBAHMUS
KOHICHIUH U | 0CHOBE OLIEHKU ompoca,
METOAEL, YCTHOT'O OTBETA B kana
COBpEMEHHBIE
Ipolecce onpoca Wiu OLICHUBAHMUS
HarpaBJICHUs
MATeMATHKH, TECTUPOBAHUS, HA TECTUPOBA-
dusuky, xuMun u | OCHOBE OLCHKH HUS,
Hayk o 3emule, | AOKIaJa, IPE3CHTALUH, IMxana
aKTyaJbHBIC Ha OCHOBE 3aIIUThI OIICHU-
po0IeMbl BBITTOJTHEHHBIX BaHUSA
Guonorueckux 71a00paTOPHBIX padOT JOKJIa1a
Ha u
K [lIxama
MEePCIEKTUBBI
MEXIUCUUTUTMHAPH OLICHUBAHHA
BIX MICCIICIOBAHUIA; BBIIIOJIHCHU
Pabora  Ha
o
y9EOHBIX 0a30BbIC TEPMUHBI 0
- TOpPH
3aHATHUAX P /1abopaTop
(exuu, " MOHATHUSI B 01 paboThI
nabopatopHpl | 0071aCTH XUMHUH; [Ikana
€ 3aHATHUS) -OCHOBHBIE€ 3aKOHBI OLICHUBaHUS
Brimonnenue | xpumuu; MPE3CHTAIN
JOMAaIITHUX Ymemn: a
HUH  H
saja -MCTIOJIb30BaTh
T.J.
HaBBIKU
nabopaTtopHoOi
paboThl U METOMBI
XUMHUH,  (DU3HKH,
MaTeMaTUu4eCcKoro
MOJEJIUPOBAHUA U
MaTeMaTUYeCcKOn
CTAaTUCTUKU B
npodeccroHalbHO

1 IesITETbHOCTH
-IIPUMEHSTH
XUMHYECKHE
3HaHUA B Y4eOHOI
u




npo¢eccCuOHATBLHO
W AeITeIbHOCTH;

Bnaoemo:

- METOJaMH

CTaTUCTHYCCKOTO

OLICHHBaHUS u

MPOBEPKU THUIIOTE3,

MIPOTHO3UPOBAHUS

MEePCIEKTUB 51

COLMAIBLHBIX

MOCJIEICTBUI

CBOCH

npodeccroHalbHO

H IeATeIbHOCTH;

- OCHOBHBIMH

METOJaMU

Oe3omacHou

paboThl c

BCIIECTBOM

IIponsun 3unameo: Tekymuii KOHTPOJIb IIkana
yThII -0a30BEIe U | yCBOCHUS 3HAHUU HA OLICHUBAHUS

COBPEMCHHBIC OCHOBE OIIEHKH ompoca,

MPEJICTAaBJICHUs] B | YCTHOTO OTBETA B IIkana

0o0JlacTH ~ XMMUH; | MPOIECCE ONpOca HIIH OLICHUBAHHUS

OCHOBHBI€ 3aKOHBI | TECTUPOBAHUS, HA TECTUPOBAH

XUMHHU; OCHOBE OIICHKU usl,

- OCHOBHBIE | JIOKJIaJIa, IPE3EHTAIINH, IlIxana

COBPEMEHHBIE pedepara, Ha OCHOBE OLICHUBAHHUST
PaGota Ha | HATPABICHUS 3aIIUATHI BEITOJIHEHHBIX JIOKJIaga
yaeGHBIX Pa3BUTHUS XUMUHU 1abopaTopHBIX paboT IIkama
SAHSITHSIX Ymemo: OLICHUBAaHUS
(meximm, - MIPUMEHSITh BBIIIOJTHEHU

XHUMHYECKHE q
N1abopaTopHE! 3HaHUA B y4eOHOM
€ 3aHATHS) - nav6opaTopH
Camocrositen | npodeccroHanbHO Off padore!
bHasg paboTa | ¥  JCATENBHOCTH, [Ixana

IIPOBOHTD OLICHUBAHHUST

SKCIEPUMEHTAIIbH Npe3eHTalu

ble pa3paboTKu ¢ u

MIPUMEHEHUEM

XUMHYECKHAX

METOJIOB;

- co3JaBaTh

MOJICIIH u

peann30BbIBATh

TEOPETUYECKHE U

AKCTIEPUMEHTAIIbH

bIC HCCICOOBAaHUA
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JUTSL peIeHus 3a/1a4

npo¢eccCuOHATBLHO
¥ IeITeNbHOCTH
Bnaoemo:
-CpeICTBaMH
CaMOCTOSITEJIbHOTO
JOCTH)KEHHUS
Hay4HOTO
pe3yibTara.
[Toporos 3namop: Tekymunii KOHTPOJIb [IIxana
BIN - 00 OCHOBHBIX | yCBOCHHS 3HAHHIA Ha OllICHUBaHUS
THIIAX OCHOBE OIIEHKH YCTHO- ompoca,
IKCIEAUIIMOHHOTO | IO OTBETA B MPOIECCE IIkana
1 71a0OpaTOPHOIO | ONpOca WK TECTUPO- OLICHUBAHUA
o0opynoBaHus, BaHHUs, Ha OCHOBE TECTUPOBAH
yCIIOBUM €ro | OLIEHKH JIOKJIaJa, Tpe- usl,
coJiepKaHus M | 3CHTAI[UH, HA OCHOBEC IlIxana
paboThl C HHUM, C | 3alIUTHI BHIMOJHEHHBIX | OIEHUBAHUS
y4eToM n1abopaTopHEIX paboT JIOKJIaa
TpeOOBaHMI [kana
OMOITHKH OLICHUBAHUS
Ymems: BBIIOJIHEHH
PaGora  Ha | - aHAIM3UPOBAThH s
y4eOHBIX H KPUTHYECKH nabopaTtopH
3aHATUAX OLICHUBATD 01 paboThI
a3BUTHE HAyYHBIX
(nexuyn, Emeﬁ, Ha g:HOBe [Hkana
OIK-8 nabopatopH HMEIOLIXCA OLICHUBAHHUS
bIC 3aHSATHS) pecypeos, Npe3eHTalu
BeinonHeHue | -cocTaBisATh u
JOMAITHUX IUIaHBI,
3aJaHuil | | ” peuiatb
T IIOCTaBJICHHBIE
3ajad,
- BbIOMpATH
METOAUYECKHE
MIPUEMBI
Bnaoemo:
- HaBBEIKAMH
HCIIOIb30BaHUS
COBPEMEHHOTO

obopynoBanusi B
MOJIEBBIX
1ab0paTOPHBIX
YCIIOBUSX,
-CIIOCOOHOCTBHIO
IPaMOTHO




000CHOBATh
IIOCTABJICHHBIC
3a7a4u B
KOHTEKCTE
COBPEMEHHOTO
COCTOSIHHSI
poOJIEMBI,
CIIOCOOHOCTBIO
HCIIOJIb30BATh
MaTeMaTUYECKUe
METO/IbI
OIICHUBAHHUS
TUIIOTE3,
00paboTKu
IKCIIEPUMEHTAIbH
BIX JIAHHBIX,
MaTeMaTHYECKOT0
MOJICTTUPOBAHUS
OHOJIOTHYECKUX
MIPOIIECCOB u
aJICKBAaTHO
OILIEHHUTH
JIOCTOBEPHOCTh M
3HAYUMOCTD
MOJTyYCHHBIX
pEe3yIIbTaTOB,
MPEJICTaBUTh UX B
HIUPOKOU
ayJTUTOPUU U BECTH

JUCKYCCHIO.
[Iponsun 3namop: Tekymuii KOHTPOJIb [lIxana
YTBIN -Makpo- i | YCBOCHHS 3HAHUHI Ha OLICHUBAHUS
MHUKpOdsieMenThl B | OCHOBE OLCHKH ompoca,
Pabora  Ha y YCTHOTO OTBETA B
MPUPOIHON  cpene [IIxana
y4eOHBIX 3a- MpOLECCEe OMpPOca Uiu
u B TaHU3M
HIITUSIX OpraHmsMme, TCCTUPOBAHUA, HA OLCHUBAHM
(texim Omosoruueckoe OCHOBE OIICHKH :
b
naGopa KOHIIEHTPUPOBAHUE | J10KJIa/1a, TIPE3ECHTALIUH, [Mkana
XKusuenno | pedepara, Ha OCHOBE OILICHUBAHMUSI
TOPHBIE
p ) HE06XO0AUMbIE 3aIUThI BHITOTHEHHBIX NOKIaza
3aHS-TUS
(HE3aMEeHHMMBIC) 1abopaTOpHEIX padoT [IIxama
Camocrosi-
2JIEMEHTBI u OIICHUBAHMS
TelbHas pa-
MIPUMECHbIE BBITIOJTHEHH
6ota
3JIEMEHTBI q
Ymemos: nabopaTopH
- IIPOBOAMTH oif paboThI
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nabopaTopHbBIC
WCCIICTIOBAHWSI,
coOroas mpaBuIia
TEXHHUKHU
0€e30I1aCHOCTH;
-0(opMIIATH
PE3yNIbTaThI
HaO0JII0IeHU I B
BUJIE Ta0JIMIL,
rpaduKoB, CXEM;
-OCYILECTBIISITh
MOWCK H aHAIW3
HAay4YHOH
uHboOpMaLIUK  TIO
aKTyaJbHBIM
BOIIPOCaM
COBPEMEHHOM
XUMHUH.
Bnaoemy:

-IIPAKTUYECKUMH
HaBBIKAMH
XUMHYECKUX
HCCIICAOBAHMUIA,
HaBBbIKAMH,
HEO00XO0IMMBIMU
JUUIS OCBOCHHS
TEOPETUICCKHUX
OCHOB U METOJIOB
XHUMHH;
-METOJaMHU
OpTraHU3aI’
TpyZa B X0Jie
IKCIIEPUMEHTAILHO
i paboTHI;
-HaBBIKAMH
OpraHu3aliy U
MIPOBEICHUS
OCHOBHBIX
XUMHYECKUX
OIBITOB U
HaOJIIOICHUMN;
-HaBBIKAMH cOopa
Hay4HOU
nHpopmanuu, ee
aHaju3a,
0000MIeHHS 1
MIpPE/ICTaBJICHHUS B
BHe pedepara,
Hay4YHOU CTaThU U
KBaTM(UKAITTOHHO
i paboTHI.

IMxana
OLICHUBAHUS
Mpe3eHTaln

Hu
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3. TunoBble KOHTPOJIbHBIE 32JaHUSI MJIH MHbIE MAaTEePHAJIbl, HEOOX0AMMBbIE /151 OLEHKH
3HAHMii, yMEHHUI1, HABBIKOB U (HJIH) ONBITA AeATEJIbHOCTH, XapPAKTEPU3YOIIHUX ITANbI
(opMupoOBaHUA KOMIIETEHIMIi B MpoLiecce 0CBOEHHUs 00pa30BaTeIbHON NPOrpaMMbl, U
nJisi oueHuBanus chopmupoBanHocTu komnereHuuii OIIK-6 u OIIK-8 na noporosom n
MPOJABUHYTOM YPOBHSIX

TemaTtnka 1a0opaTopHBIX padoT

1. DkcnepuMeHTalIbHbIE OKA3aTEIbCTBA CIOXKHOTO cTpoeHust aroma. Potoaddekt, kKaToHbIe TydH,
ABJeHre paanoakTuBHOCTH. OnbiThl O. Pesepdopaa, mianerapHast Mogens aroma. KopiyckynspHo-
BOJIHOBOH Ayanu3M. YpaBHeHue Ilnanka.

2. IlposiBieHus NepHOANYHOCTH U3MEHEHHUSI CBOMCTB AJIEMEHTOB CUMOATHOE H3MEHEHHUIO 3JIEKTPOHHOIO
CTPOEHUSI, IMAarOHAJIILHOE CXOACTBO. MeTabl 1 HeMeTalllbl, IOTEHIMAIbl HOHU3AI|H, CPOJCTBO K
3NIEKTPOHY, JIEKTPOOTPULATEIBHOCTD 3JIEMEHTOB, aTOMHBIE Y HOHHBIE pafinyChl. | paHuUIIbI
NEPUOJNUECKON CUCTEMBI. DIeMEHTapHbIE YaCTHIIbI, YJIEKTPOH - MO3UTPOH, HYKJIOHBI.

3. Mertoz BaleHTHBIX CBsI3EH, METOJI MOJICKYJISIpHBIX opOuTanei. Jenokanuzanus cszeid. CTpoeHne

KHCJIOPOZA U a30Ta, Pa3iIuyusl X OBEACHHS B IIPUPOJIE U B )KUBBIX CUCTEMAX.

Kucnotel. Knaccugukanys, HOMEHKIIATypa, METOIbI TIOJTyUCHHsI, OCHOBHBIEC CBOMCTBA

I'mapokeuapl. Knaccugukanys, HOMEHKIATYpa, METO/BI MOJTY4YEHHsI, OCHOBHBIE CBOWCTBA

Comu. Kimaccudukanms, HOMEHKIIaTypa, METOBI TIOY9IeHHUS, OCHOBHBIE CBOHCTBA

Oxcunel. Knaccnduxkanus, HOMEHKIaTypa, METO/IbI TIOJIy4CHHS, OCHOBHBIE CBOIMCTBA

OK30TepMHUYECKHE U SHAOTEpMUYECKHE poliecchl. 3akoH ['ecca, cTaHIapTHBIE SHTAIBIINU

00pa30BaHus BEIIECTBA

9. BrwusHEEe TeMIiepaTypsl Ha CKOpOCTH peakuuii. TemneparypHbiii koaddunueHT peakiuii. [lonsTre 06
3¢ PEKTUBHOM COYAaPCHUH. DHEPrusl aKTUBALIMH, AUCTIEPCUOHHOE pacIipeielICHue YacTHIL TI0
SHEpruy, ypaBHeHHE AppeHnyca. PeakimoHHas ciocoOOHOCTh BEIIECTB

10. PacTBOpuMOCTb TBEpABIX BEIIECTB B BoAe. HackileHHbIe, KOHIICHTPUPOBaHHBIE, pa30aBICHHBIE,
nepechIleHHbIe pacTBOPHI. CIIocoObl BBIpaKEHHUS KOHIIEHTPALWi B pacTBOpax. Briusaue
TEMIIEpaTyphbl HAa paCTBOPHUMOCTB TBEP/BIX BEIIECCTB

11. Onpenenenue KUCIOTHOCTH M OCHOBHOCTH PacTBOPOB. PoJb M MpUHIMIIEI AEHCTBHS HHAUKATOPOB.
Posnb KMCIOTHOCTH K OCHOBHOCTH B OMOJIOTMYECKUX Cpeax, OpraHax >KUBbIX OPraHW3MOB, II0UBaX.
Bydepunsie pactBopsl. KucnoTHO-0CHOBHOM TOMeocTa3 B OpraHu3Me

12. OxucnuTenbHO-BOCCTAHOBUTEIBHbIE PEAKIIH. 3HAYCHNE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
MPOLIECCOB B OMOTEOLICHO3E.

13. DneKTpoXUMHUUECKHE YCTPOHCTBA: TalIbBAHHYECKUE AIEMEHTBI, aKKYMYJISATOPEI, (BOJIOPOIHAS
SHEPreTrKa).

14. BaxHelue HEOPraHUIECKUE U OPraHUUECKHE KOMIUIEKCHl HKOMITJIEKCOHBI: BOJIa, aMHUHBI, KApOOHMIL,
LUAHU/IBI, XEJIAThl Pa3JINUHBIX THIIOB, IUKIMYECKHE KOMIUIEKCOHBI (OPQUPHUHBI, XJIOPHHBL, KPAyH-
3¢upHI).

15. Poip MeTamioB B )KMBBIX OpraHu3max, cBoiictea: Li, Na, K, Ca, Mg, (KOMITOHEHTHI
MeTautoepMeHTOB - MUKpoasieMeHTH Fe, Mn, Cu, Mo, Zn, Co, Mn, Al

16. Posib HEMETAIOB B KUBBIX OpraHu3Max, cBoiictea opraHorenos (C, H, O, N, P, S, CI, Si). Coiictpa
mukposniemenToB F, Br, 1, Se, B.

17. Makpo- 1 MHUKpPO3JIEMEHTHI B IPUPOAHON Cpesie U B OpraHu3Me, ON0JI0rn4ecKoe KOHIEHTPUPOBAHUE.

N A

Bomnpocs! A5 TeKylero KOHTPOJIsi H CAMOKOHTPOJIS 3HAHMI CTYI€eHTOB

1. CrexuoMeTpuiecKue 3aKOHBI XUMUU. B3anMOCBSI3b MacChl ¥ SJHEPTUH. Y paBHEHUE DUHINITEITHA.

2. KsanroBoMexaHMYecKHE TNpPEICTABICHUS O CTpoeHUHM artoma. YpasHeHue lllpenunrepa. ['panuiisr
NEPUOJMUYECKON  CHCTEMBL. MeToJ MOJIEKYJSIpHBIX — opOWTaniei, JMHEHHble KOMOMHALMU
MOJICKYJISIPHBIX OpOHTANIEH. DIIEKTPOHHBIE KOH(PUTYPAIIUK MOJIEKYI 1 HOHOB.

3. Kilaccudukamus 1 HOMEHKJIATypa OCHOBHBIX KJIACCOB HEOPTaHWYECKHX COCTUHEHHH, MX OCHOBHBIC

CBOMCTBA M METO/IbI TIOTYYEHUSI.

3akoH ['ecca, TepMOXMMHYECKHE YPaBHEHHUS.

5. Tlonstne 00 3ddexkTHBHOM coymapeHUH. DHEprus aKkTHBALUK, UCIEPCHOHHOE paclpeseicHue
YaCTHII 110 SHEPTUH, ypaBHEHHE AppeHnyca.

6. CxopocTb XMMHUYECKUX PEaKLUil, KOHCTAaHThI CKOPOCTH.

9
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Karanutnyeckne nporeccsl, KaTajan3 B OHOJIOTHH.

ArperatHoe COCTOSIHUE BEIECTBA, IMCIEPCHOCTh, TOMOT€HHOCTb, IIOBEPXHOCTHOE HATSHKEHHUE.

Buner qucniepcuii, mucrieprupoBaHue, arperaius, JHePrus TUCTIEPCHOHHOTO COCTOSHUSL.

10. CopOrus. Bumsr copOumu: agcopoums, abcopOiust, xeMocopOIwst. AICOpOLHUS U €€ POJIb B IPUPOJIC U
TEXHOJIOTHSIX, THITHYHBIE aJICOPOSHTHI X CTPOEHHE U IpuMeHeHre. MeXaHu3MBbI afcopOITnu.

11. Bona u ee MONEKyISIpHOE CTpOEHHE. AHOMAIIFHBIE CBOMCTBA BOJIBI.

12. CroiictBa pacTBOpOB. Jlenmpeccusi Temrieparyp IUIaBJICHHS PAcTBOPOB, MOBBIINICHUE TEMIIEPATyp
KHIIEHUS] paCTBOPOB.

13. BiwmsHue TeMnepatypsl Ha paCTBOPHUMOCTD TBEP/IBIX BEIIECTB.

14. DnekTponu3 paciyiaBOB U PACTBOPOB AJICKTPOJIUTOB. AHOJHBIC U KATOHBIC MPOIIECCCHI.

15. Makpo- ¥ MHUKPOAJIEMEHTHI B CPEe U B OpraHu3Me, OMOJIOTHUECKOe KOHIICHTpUpoBaHue. JKU3HEHHO
HeoOXoauMbIe (He3aMEHUMBIE) 3JIEMEHTHI U IPHUMECHBIC SJICMECHTEI.

16. XapakTepucTHKa MIETOYHBIX U IIEIOYHO3EMETbHBIX MeTayutoB la u lla moarpymm.

17. CroiicTBa HeMeTaJI0B. Poiik HemMeTammoB B *uBBIX opranu3max: opranorensl (C, H, O, N, P, S, CI,
Si). CroiictBa mukpoasemenToB F, Br, I, Se, B.

18. Xapakrepuctuka snemeHToB V B rpynmbl. ®Ousnueckre M XHMMHUYECKHE CBOWCTBA, IMONyYCHHE.
CBoO¥CTBa OKCUJIOB M THPOKCHUJIOB BaHAUS B PA3JINYHBIX CTCIICHSIX OKHUCICHHUS.

19. O6mias xapakrepuctrka snemeHToB VIB rpymmbl. M3MeHeHHe CBOHCTB MPOCTHIX BEMIECTB HA OCHOBE
CTpoeHus aTOMOB. I3MeHeHne cTaOMIIbHOCTH BEICIIIEH CTeTeHu oKuciaeHus. [Ipumepsr.

20. Xpom. OcoOeHHOCTH CTPOCHHS aToMa, BO3MOXKHBIE CTETICHW OKHUCIeHHWs. [IpupojHbie coeauHEeHHS,
IMOJIy4cHHE. dusnyeckre U XUMHUYECKHE CBOMCTBA IIPOCTOI0 BCUICCTBA. OKCI/II[LI U TUAPOKCHUBI XpOMa
(1, HLVI1). Monyyenue, puznueckre ¥ XUMHUIECKHE CBOMCTBA.

21. O6mas xapaktepuctrka dmeMeHToB VIIB rTpynmbl. OcoOEHHOCTH SIIEKTPOHHOTO CTPOCHUSI H
N3MCHCHUA XAPAKTCPUCTUK N30JIMPOBAHHBIX aTOMOB. Bo3MokHbBIE cTenIeHN OKHCIICHHS.

22. 3aKOHOMEPHOCTH M3MEHEHHs (M3UYECKHX M XUMHUYECKHX CBOMCTB MPOCTBHIX BEIIECTB (-311eMEHTOB
VIl rpynmet. [Ipupoanbie coennHeHMs, CITOCOOBI MTOTYYEeHUS METAIUIOB.

23. XUMHYECKHE CBOMCTBa OKCHJIOB W THAPOKCHUIOB MapraHila, TeXHEUus W peHus. Kak u3MeHseTcs
YCTOIZHHBOCTB " CWJIa BBICIIUX TUAPOKCHUIOB OT Mapratia K peHI/IIO?

24. OcHOBHBIE TTOJIOKEHUS TEOPUH KOOPAWHAIIMOHHBIX coenHeHui A. BepHepa.

25. Knaccudukanus KOMIUIEKCOB. J{ucconuaiius KOMIICKCOB U MX YCTOMUMBOCTh. Teopus BepHepa.

© o N

3asaum 17151 CaMOKOHTPOJIS.
B 10 1 pactBopa comepxkurcst 10 r 6pomuna xenesa (I11). Beraucnure, ckonsko Bcero aToMoB Opoma u
JKeJie3a COJEPKUTCS B 1 11 3TOro pacteopa.

Becb okcun yriepoaa (IV), momyueHHbI npu CkuraHud 3,2 1 MeTaHa, MPOIMYIICH 4Yepe3 pacTBOp,
coneprkamuii 16,8 T runpokcuaa kamus. Kakoro cocraBa obpa3yercst coilb 1 KakoBa ee macca?

Kakyro Maccy xene3Horo koimuenana, coaepxkaiiero 80% FeS; , Heo0X0auMo Cxedb, YTOOBI MOTydnTh 30
1 okcuna cepsl (1V)?

BriBemute MomneKkyisipHyto (GopMyITy BellecTBa, eciv npu cropanuu 1,12 1 ero obpazoanock 2,24 1 CO,
(1.y.) 1 0,9 r Bogsl. OTHOCHTENBHAS ITIOTHOCTH BEIIECTBA 0 BOJOPOAY paBHa 13.

Macca MornexyiisI xnopodunna pasra 1,485% 10™® mr .Berdmcinte MOTEKY/SPHYIO Maccy XJI0poduIa.
Onpenenure GopMyiy BeliecTsa, coaepxkariero 24,24% yraepona, 4,05% Bogopona u 71,71% xiopa.

CocraBbTe 3eKTpoHHBIE (HopMyTsl aToMOB 37eMeHTOB Ne 21 1 31, No 16 u 34 . KakuMu 37eKTPOHHBIMH
aHAJIOraMHU SIBIISIFOTCS TU aTOMBI 10 OTHOLLUEHUIO APYT K Apyry?

CocraBpTe DJIEKTPOHHBIE (GOpMyNIBI aToMoB dneMmeHToB Ne 32, 42 59, Kakumm mnpaBuiiaMH BB
MOJIb30BAIKCH MPU FTOM?

Uro Ha3pIBaeTCS THOpHUIU3AIMEH aTOMHBIX OpOuTaeit? KakoBbl THIIBI THOPUIN3ALIMK aTOMa YIiiepoja B
10



mouekynax C,Hy, CF4, CO, u H,O? O0bsicHuTe 00pa3oBaHKE CBSA3EH B ATHX YaCTHIAX

KaxkoB BbIX0J HUTpaTa aMMOHMS, €CIIU [ MoJydeHus 18,7 Kr ero 3arpadyeH pacTBop, coaepxamiuii 15,2
KI' @30THOM KUCIOTHI?

IInotHOCTH Ta3a mo BoO3myxy paBHa 1,52. Kakoir oObeM 3aiimMyT 5,5 T 3TOro rasa mpu HOPMaJbHBIX
yCIOBUSX?

AHanm3 raza mokasai, 9To OH comepkuT 5,9% Bomopona u 94,1% cepsl. Macca 1 1 3TOTO raza npu H.y.
paBHa 1,52 r. Onpenenure GopMyiTy 3TOrO rasa.

Beruriciute MossipHbie Macchl creayronmx Bemects: CrPO, , Mg,P,0;, A1C1; - 6H,O, Fe(NO3)s,
(NH,),S0O,.

Ocy1ecTBATE MPEBPAIICHUS:
Zn-’zn(N03)2—>2n(oH)2—>KgZﬂOg-*ZﬂClzﬁznoHC|—>ZH(OH)2 — —>Na2[Zn(OH)4]

VYkakuTe THIT XUMHUYECKOW CBs3U U 00BsicHuTe reomerputo monekyn CH, NH;, H,O. Touemy B psay
3THUX BEIIECTB CYIIECTBEHHO YBEIMUMBAIOTCS TeMIieparypsl kurerus? (ot -164° no 100°C).

3aKOHUYMTE YpaBHEHHUS PEAKIMid, HA30BUTE COMM W Tpaduyeckd u300pasutre UX (QOPMYIIBL:
(CuOH),CO3t°C—  ; ALOHSO, + KOH— ;
AIOHC1 +HCl— ; NaH,PO, + NaOH—

B BomHOM pacTBope XiopHOBaTHCTON KHCIOTH ( Kyee= 5 -10%) ¢ C = 0,001 Moms/m  KOHIEHTpAIs
MPOTOHOB (MOJIB/ITT) paBHA:

a) 7,07 - 10,

6)5- 107

B) 0, 001,

r) 7,07- 10°

[TpoxyKkTaMu ruApoIN3a CONM XJIOPHIA ATFOMUHUS 110 IEPBOW CTYIECHU SIBIIOTCS:
a) AIOHCI1,+ HC1,

6) A1(OH),C1 + HCl,

B) A1(OH),C1 +2HCI,

r) A1(OH); + 3HCI.

ATOM XJIOpa SBJISIETCS OKUCITHUTENIEM B PEAKIHH:
a) 2HC1 + Ca=CaCl, + Hy; 6) 4HC1 + O, =2Cl1, + 2H,0;
B) SKCIOz+ 6P = 3P,05 + SKC1; r) 2HC1 + CaH, = CaCl; + 2H,.

Ha KaTOAC HE BOCCTAHABIIMBACTCA MCTAJIII IIPU IJICKTPOJIN3E paCTBOPOB obounx BCILCCTB IIaphbl:
a) CaBr, u CuBr;;

6) AIC15 u AgNOy;

B)Ba(NO3)2 u KNOg;

1") Hg(N03)2 u FeC1,.

HaiiauTte cOOTBETCTBHE MEXK/Y KATHOHOM H I[BETOM, B KOTOPBIil OH OKpAIIIBACT IIAMsI TOPEIIKH:
1) Ca** a) pmonerossiit

2) S*** ) ManuHOBbII1

3)Na" B) KUPIHYHO-KPACHBII

4HK T) JKENTHII

YcTaHOBUTE COOTBETCTBUE MEXKY UCXOIHBIMH BEIIECTBAMH M NMPU3HAKAMH PEAKIIUH MEX Ty HUMHU:
1) C+ HNO; kouI = a) OyphIii ra3 u Oelblit 0CaIoK,
2) Si + HNO; koHI[ = 0) OypsIii Ta3 1 OECIBETHBIN PAcTBOP,
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3) Sh + HNO; konI = B) BUIMMBIX U3MCHEHHI HET,
4) Pb + HNO; konm = T) OyphIii ¥ OECIBETHEIN Ta3bl, OECI[BETHBIN pacTBOP.

O0BeM KHCI0pO/Ia, MOJYISHHOT0 U3 1 MOJIb IepMaHraHaTa Kaiaus 1 1 MoJib
XJIOpaTa KaJIus:

a) OTMHAKOBEIH,

0) u3 KMnOj, B 2 pa3a Ooubliie,

B) 13 KMnQ, B 1,5 paza Gombiire,

r) u3 KMnO4 B 1,5 pa3a meHbIIe.

st psaga HC10 - HC10, - HC10; - HC104 MOXHO cKa3aTh, 4TO:

1) cuma KUCITIOT yMEHBIIIAeTCsl,  OKUCIIUTENbHAS CTIOCOOHOCTH PACTET;
2)cuita KUCIIOT PacTeT, a OKUCIUTENbHAS CIIOCOOHOCTh YMEHBIIIAeTCSI.
a)BEPHO TOJIBKO 1,

0) BEpHO TOJIBKO 2,

B) 00a BEpHBI,

r) o0a HEBEPHEI.

Karunon rexcaakaxpoma (I1) moxno nomyuuts mo peakiuu: a)[Cr(H,0)6]3+ + H,S
+ HzSO4 =

6) [Cr(H20)6]3+ + H,0,+ H,SO, =

B) [Cr(H,0)6]3+ + PbO, + H,SO, =

r) [Cr(H,0)6]3+ + Zn + HC1 =

s snmemenToB |B rpymisl cripaBeiinBo:

a) pallyCc aTOMOB CBEPXY BHU3 YBEIMUYHMBACTCS] HE3HAYUTENILHO, @ SHEPIHs HOHU3ALUU
BO3PACTacT;

0) 1151 BCeX aTOMOB HanboJee yCTOMYNBa CTETIeHb OKUCIEHUS +1;

B) CBEpXY BHH3 B MIOATPYIIIE BO3PACTAET XMMUYECKasi aKTHBHOCTh METAJUIOB;

T) CBEpXY BHH3 B OATPYIIIE BO3PACTAECT HHEPTHOCTH METAJLIOB.

Bonpocel K TeCTHPOBAHUIO
TecToBble 3aJaHusl COAEPKAT BOMPOCH! C BApHAHTAMU OTBETOB, U3 KOTOPBIX MPABUIBHBIMUA MOT'YT OBITH
HECKOJIbKO U3 HUX WJIU BCErO OJIMH.
Ne 1. B cooTBeTCcTBHY C TEPMOAMHAMUYECKHM YPAaBHEHUEM XUMHUUECKON peakuu
CH4(r) + Oz(r) = CO2(]") +2 HZO(]"), AH = -802 KI[)K

Just mormydenus 500 k/[x TermnoTel He00X0IMMO CHKEUhb nutpa (0B) MeTaHa (H.y.)
1. 28
2. 14
3. 56
4. 42

Ne 2. (DOpMy.]'H:I BCIICCTB, MPOITYIICHHBIC B YPABHCHUUN pCAKIINHU,
HQ_S+ :H20+

UMEIOT B
1. Na
2. Nazs
3. NaOH
4,

Ne 3. B mabopaTopHBIX yCIOBHAX XJIOPOBOAOPO MOKHO TOTYYHTh B PE3yiIbTaTe PEeaKIINU:

NaHCO; + CaCl, —
NaCl B) t H,SO, —
CIZ + Hzo —

CaCl, + H,O0 —

SN S
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No 4. Jlns metirpanuzaruu 150 M pacTBOpa THAPOKCHIA HATPUS C MOJISIpHOM KoHIeHTparmei 0,2

MOJIb/J1 TpeOyeTCs pacTBOP, COACPIKAIIUI rpamma (0B) YKCYCHOH KHCIIOTHI
1. 50
2. 6,0
3. 18
4. 3,6

Ne 5. CxopocTh XMMHYECKO# peakiiy YBEIUIUTCs B 9 pa3 mpu moBbieHnn TeMiepatypsl Ha 20 °C.
TemnepatypHbIit K03 (PHUIMEHT CKOPOCTH ITOW PEaKIMH PABEH:

1. 2
2. 4
3. 45
4. 3

Ne 6. HpI/I YBCJIMYCHUHN KOHICHTpAIKU BOAOPOJa B 2 pas3a B CUCTEMC
Nz(r) + 3H2(r) -2 NH3(1‘)
IIpH yCJIOBHUU eé OJIEMEHTAPHOCTH, CKOPOCTH HpﬂMOﬁ pCaKkmnun BO3paCTéT B pas

A WN P
cooN D

No 7. TIpu B3anmozeiictun HoHoB CU”* ¢ H3GBITKOM PacTBOpa aMMHaKa HaOIIOAeTCs 00pa3oBaHHe:
1. spko — cuHEro pacTBOpa
2. KpOBaBO — KPacHOTO pacTBOpa
3. ©Oenoro ocagka
4. KpacHOTO ocajka
Ne 8. O0BEM pacTBOpa CONTHON KHCIOTHI ¢ MOJSIpHOW KOHIEeHTparueid 0,5 Moib/1, HeoOX0IUMBIN
Ut HeTpanu3anuy 50 MJ1 pacTBopa THAPOKCHAA HATpHs C MOJSPHON KoHUeHTpanuen 0,2 MoIb/i,
paBcH MUJTWIATPpaM

10
20
30
40

N S

Ne 9. Macca pactBopénnoro B 500 M1 pacTBOpa CEpHOM KHCIIOTBI ¢ MOJSPHOM KoHUeHTpanueit 0,1
MOJIB/JI paBHA rpamMmmamM

1. 49

2. 98

3. 49

4. 24,5

Ne 10. Okcuabl 06pa3yroTcs mpu:

1. ropenuu mpupoAHOTO raza

2. PpacTBOPEHHH HETraleHOM H3BECTH
3. PpacTBOpEHHUHM XJIOpa B BOJIE

4. ropeHHH XKele3a B XJIope

1.

No 11. Ilpu pazbaBneHUHN pacTBOpa dIEKTPOINUTA JUCCOITAAITUS MOJICKYJT

©

YMEHBITIACTCS
HE U3MEHSIETCS

YBEIUYHUBACTCS

.  HM3MEHSIETCS HEOJMHAKOBa

Ne 12. M130TOIIBI OMHOTO DJIIEMEHTA OTIIMYAIOTCS KOJINYECTBOM

Ao

1. mo3utpoHOB

13



2. TPOTOHOB
3. HEHTPOHOB
4. DBIEKTPOHOB
Ne 13. Jlnst nosmydeHust yriieKUCIOoro ra3a B 1ab0paTopuy UCTIONb3YEeTCsl pEaKIus

Ca(HCO3)2 + NaOH —

CaCO; + HCl —

Ca(OH)2 + NaQCO3 —

CaCO; + NaOH —

Ne 14. KucnoTHbIH XapaKTep NpOABJIAIOT OKCUIBI, O6paBOBaHHLIe aToMaMM METaJIJIOB

el i

C 1000 CTENEHBIO OKUCIICHUS

CO CTEIICHBIO OKUCIICHHS HIKE + 4

CO CTEIICHBIO OKUCJICHUS BhIle + 4

TJIABHBIX MOJIPYIITT

Ne 15. B3anmoeiicTBAe a30THOW KUCIIOTHI ¢ METaIaMHi OOBITHO TTPOUCXOIUT O3 00pa3oBaHUAL. . .

el NS S

cou
BOJIBI

BOJIOpOZA

OKCH/Ia a30Ta

Ne 16. ITpuBenéHHbBIE CXEMBI pEAKIUI

A) 2 Na,00, + H,SO, — Na,D,07 + Na,SO, + H,0O

B) Na,9,07+ H,SO, (KOHIL) — 2 D03 + Na,SO, + H,0

XapakTepHbI U COSANHEHUH CIIEAYIOIET0 XMMUIECKOT0 JIEMEHTA

pOODNME

1. Cr
2. Fe
3. Zn
4, Cu

Ne 16. [1ng yBenu4eHus: CKOPOCTH MPSIMOM peakluu
2 NO @I) +02 T < 2NO 2(I)

B 1000 pa3, He0OXOAMMO YBEIHYNTH 1aBICHIE B CUCTEME B pas (a)
1. 10
2. 100
3. 500
4. 330

Ne 17. I'a3000pa3Hblii XJI0p NOIYYArOT MPH B3aUMOJEHCTBUN

HCl + MnO, —

HC|O4 + MnO, —

HCI + Mn(OH), —

HCIO; + Mn(OH), —

Ne 18. Ilpu yBennueHNH JaBIIEHUS B CHCTEME B 2 pa3a, CKOPOCTb MPSIMOM peakLuu
2802+02<—>2803

NN -

YBEITUYHTCS B pas (a)

A WN P
wWwoonNO

No 19.. B nenouke npeBpameHnit
0
Kl 04 + H2804 (£ +E0H £
Fel0Q, ROHL), 5p 2R, 3, 2= LT
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KOHCYHBIM BCUICCTBOM X3 SABJIACTCA:

1. Fe

2. FeO

3. FEQOg

4. Fe(OH),

Ne 20. MonsipHast Macca HERNIEKTPOIHTa, pacTBop 9,2 rpamm kotoporo B 400 Mt BOJIBI 3aMep3aeT Ipu
temneparype -0,93 °C, paBna /MOJIb

(KH,0 = 1,86 rpax * xr/ MOJIB)

120

92

60

. 46

Ne 21. VpaBHeHmro peakunu, KOTOpas B BOJHOM pPacTBOpE IMPOTEKaeT MPAKTUYECKH IO KOHIIA,
COOTBETCTBYET:

Eal S

BaCIZ + H2804 — BaSO, + 2 HCI

KOH + NaNO3; — KNO3; + NaOH

K;SO, + 2 HCl — 2 KCI1 + H,SO,

CaCl, + 2 CH;COONa — (CH3C00),Ca + 2 NaCl

No 22. @opmyiibl BEIIECTB, COOTBETCTBYIOIINE CXEME XUMUYECKON peakuu
CaH,+ ... — Ca(OH)z + ...

pOODNME

HUMCIOT BU/:
1. H,O, H;
2. HCI, CaCl,
3. Ca, Hz

Bonpocs! k 3k3ameny 1 cemectp:
1. OcCHOBHBIE 3aKOHBI U MOHATHI XUMHHU. 3aKOH COXpaHCHHA MacCChbl, 3aKOH COXpaHCHHA JHEPTHU,
ypaBHeHHEe DUHINTENWHA. 3aKOH MOCTOSHCTBA COCTAaBa, 3aKOH KPATHBIX COOTHOIICHHUH, 3aKOH OOBEMHBIX
COOTHOIIICHUH, 3aKOH ABOTaJp0. ATOMHBIC U MOJICKYJISIPHBIE MAcChl, TIOCTOSTHHAS ABOTaJpo, MOJISIpHAs
Macca ¥ MOJBHBIN 06’LeM BC€IICCTBA, I'a30BBIC 3aKOHbI XHMMHH. TTousitue 00 OKBHBAJICHTC, 3aKOH
9KBHUBAJIEHTOB.

2. Crpoenne aroma. lMcropuyeckue acleKTbl M COBPEMEHHOE COCTOSHHE Bompoca. Monemu
noctpoeHus aroma. CoBpeMeHHast MOJielIb CTpoeHus aroma. CTpoeHue sapa, 1eeKT Macchl.
3. KBanToBomexannueckue MNpeaACTaBJICHUA O CTPOCHUH aToMma. HpI/IHHI/IH HCOIPEACICHHOCTHU

I'efizenOepra, KBaHTOBO-BOJHOBOW JAyalu3M 3ieKTpoHa. YpaBHenue Llpemunrepa, opbutams - ¥
BostHOBas GyHKIMS 1 WAV - Mepa BEpOSITHOCTH HaX0XKICHHUS 3JIEKTPOHA.

4. KpanToBbie umcna, uX (u3NYecKHil CMBICI, KaK TapamMeTpoB OINHUCHIBAIONINX COCTOSHHE
anekTpoHa B arome. [IpaBuia pacrmpeneneHusi 3JIEKTPOHOB B MHOTO3JIEKTPOHHBIX aromax. llpumHumn
MHUHMMyMa B3Hepruu, 3anper Ilaymu, mnpaBuno Xynpa, npaBwia Kieukosckoro. Iloctpoenue
3JIEKTPOHHBIX KOH(PUTYpaILlMii aTOMOB U HOHOB. S, P, d, f — 1eMeHTHI.

5. [Nepnonnueckuii 3axkoH MeHeneesa, crapasi U coBpeMeHHast popMyTupoBKa. CBsI3b 3aroIHEHHS
NEPUOJUUECKON CHCTEMBI CO CTpOeHHEM aroma. s,p,d,f-Onementsl. KpaTkas xapakrepucTHKa CBOMCTB
3JIEMEHTOB B IpyNmax M nmeprojax Tabiaumsl MeHeneena.

6. Crtpoenue aTOMHOTO A1pa, NeeKT MacChl, SIEMEHTapHbIE YacTHIIbl. PagroakTHBHBIE 3JIEMEHTHI,
MIPUYUHBI PAIUOAKTUBHOCTH. ECTECTBEHHBIE TPaHUIIBI IEPHOJUUECKOI CHCTEMBI.

7. OO6mume npeacTaBieHus: 00 ypPOBHSX OpraHM3alliy BellecTBa. Buasl XuMu4ecKkux cBsizel (MOHHAS
CBS3b, METAJUTNYECKAsI CBSI3b, KOBAJIEHTHAs CB3b). [IOHATHE O MOJIEKylle U €e OCHOBHBIX XapaKTePHBIX
MpU3HaKax.

8. Teopuss ctpoenust bytneposa. IlpenctaBneHus o0 H30MEPHHM XHMHUYECKUX COCTUHEHUH.
CTpyKTypHas H30MEpHs U CTEPEON30MepHs MOJIEKyJ. XUMHUYecKasi CBsI3b - OOIIHe MpeIcTaBIeHNs. Buapl
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XUMHUYECKON CBs3U. [10JSAPHOCTH U MONSPU3YEMOCTh CBA3EH M MOJIEKYJ, SHEPIUs CBS3U. BalleHTHOCT®,
CTEIeHb OKUCIICHHUS, JICKTPOOTPHUIIATENLHOCTD, 3P (PEKTUBHBIN 3apsa aToMa B MOJIEKYIIE.

9. KoBanentHas cBs3b. OCHOBHBIC MTOJIOKEHUS METOIa BAJICHTHBIX CXeM. MexaHU3Mbl 00pa30BaHHUS
KOBaJICHTHOU CBs3u. HampaBieHHOCTH CBs3el B MPOCTPAHCTBE, UX ruOpuan3anus. [ eoMeTprs OCHOBHBIX
MOJIEKYJISIPHBIX CHCTEM.

10. KBaHTOBO-XMMHUYECKHE TIPEIACTABICHUSI O KOBAJICHTHOU CBs3M. MeTOa JTMHEHHBIX KOMOWHAITHHA
aTOMHBIX opOuTaneil. CBA3bIBAIONIUE U PA3PHIXJISAIONINE MOJeKyspHble opouTanu. Ctpoerune O2 u N2,
MPUYUHBI TTapaMarHUTHBIX CBOWCTB KHCIOpoZa. Jlermokamm3arusl SIIEKTPOHHOW IUIOTHOCTH (OyTaiueH,
KapOOHAT-HOH).

11. Mertannuueckas cBs3b, Teopusi Jpyae u Jlopenua. Uonnas cBs3b, nousitue o0 3¢pdekTuBHOM
3apsizie, CTETIeHH HOHHOCTH COCTUHEHUH.

12. Oxcuppl, K1accurkanyusa 1 HOMEHKIIATypa oKcuaoB. OCHOBHBIE CIIOCOOBI MOTyYeHHsS] OKCHIIOB.
CBoiicTBa OKCHIOB.

13. I'uapoxcuasl (ocHOBaHUS), KIacCU(UKAIMA U HOMEHKJIaTypa THAPOKCHI0B. OCHOBHBIE CIIOCOOBI
HOJIy4eHus THApoKcuaoB. CBOMCTBA THAPOKCHAOB.

14. Kucnotel, kmaccudukanus 1 HOMEHKIAaTypa KACIOT. OCHOBHBIE CHOCOOBI IMONYyYEHUS KHCIOT.
CBolicTBa KUCIIOT.

15. Comn, xmaccudpukamusi W HOMEHKIaTypa coneid. OCHOBHBIE CITOCOOBI MONydeHHS COJEH.
CBolicTBa coJe.

16. OKHUCITUTENHHO-BOCCTAHOBUTEIbHBIE — pEakluu. BUABI  OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii. BaxHeHIMe OKUCIMTEIM W BOCCTAHOBUTEIH. METONBI 3JICKTPOHHOIO OajaHca M METO.
MOy pEaKIU.

17. PactBopbI, MeToIbI BhIpakeHHs KOHIEHTpaluidi. Bona u ee cBoiicTBa. DHepreTHKa pacTBOPEHHUS
BelIecTB B Boze. [ mapaTHas Teopust MeHeneena.

18. Bnusinue pa3nuuHbIX (AaKTOpOB HAa PACTBOPHUMOCTH TBEPABIX BELIECCTB, ra30oB. Buisl pacTBOpoB

3akoH pacnpenencHusa. 3akoH ['enpu. JlaBieHuwe mapa pacTBOpa, TEMIEpaTypa KHUIIEHUS pPacTBOpa.
Temmnepatypa tuiaBieHust pactBopa. duddysus, ocmoc. OcMoTHYeCcKOe NaBlicHHE, ypaBHeHUWE BaHnrt-
I'ogda. 3HaueHre ocMoca B OMOJIOTHH U METUITUHE.

19. PacTBOpbl  AMEKTPONUTOB, W3O0TOHHYECKUH KOI(DDUIMEHT. DIEKTPOIUTHIECKAS TEOPHs
Appennyca. 3HaueHue ruapatHoi Teopun MeHaeneesa, Bkiaj KaOilykoBa B COBPEMEHHYIO TEOPHUIO
conbBOM3a. M30TOHMYECKUA pacTBOp.

20. Teopust kucaor U ocHoBaHuil. Jluccounanus, OpOTOIU3, NPOTOAUTHL. CTENneHb AUCCOLUALINH,
cuiia 31eKTposinuTa. KOHCTaHTHI KHCIIOTHOCTH, OCHOBHOCTH, 3aKOH pa3z0asineHus OcTBanbaa.

21. HoHHO-MONEKyIIApHbIE yPAaBHEHMsI, PEaKLUU HeWTpanuzanuu. lIponsBeneHue pacTBOPUMOCTH
CoJIeH.

22. Hucconmanus BoAbl, HOHHOE Npou3BeAeHHE BOJbl. Bonmoponueiii mnokazarens pH. Pounb
MHAMKATOpOB. pH B OKpy»karoliei cpese 1 B OpraHu3Me YesIoBeKa.

23. CwMelieHrie MOHHOTO paBHOBECHS, YCIOBHS OCYIIECTBICHHS PAaBHOBECHBIX MpoiieccoB. ['uapomnus.
24, OTKpBITBIE, 3aKpbIThIC, M30JIMPOBAHHBIE CHCTEMBI. (OCHOBHBIE TIOJOXKEHHS XHUMHUYECKOH

TepMOJIUHaMUKU. [lapaMeTpbl TepMOAWHAMHYECKOH CHCTEMBI -JaBlieHHe, O0beM, TeMIeparypa,
KOHIeHTpaIys. BUabsl cocTosIHUS cUCTEMBI. DHEPT s CUCTEMBI.

25. [lepBoe Hawaao TEPMOAMHAMHMKH - 3aKOH COXPAHEHMS IHEPruM. DHTAIBIMS U DHTPOIHH, KaK
(GYHKLIMH COCTOSIHUS cHUCTeMBl. 3aKoH 1'ecca, BTopoe Havyajio TepMoarHamMuky. [loiaHas sHeprusi cucteMsl
(oneprust ['u66ca). YciaoBus caMoIpOU3BOIBHOTO OCYIIECTBICHHS MTPOIIECCOB.

26. OCHOBHbBIE TIOJOXKEHUSI XHMHYECKOW KHHETHKH. YCIIOBHS OCYIIECTBICHHS XUMHUYECKHX
npoueccoB. CKOPOCTh XMMHUUECKOW pEeaKLK, TUHEHHbIE U HEIMHEWHbBIE TPOLECChl. 3aKOH JEHCTBYIOMINX
Macc, KOHCTaHTa CKOPOCTH XUMHUYECKHX TMporeccoB. CKOPOCTH MapajuledbHBIX, MOCIEeI0BaTENbHBIX
peakuuii. IlernHpie nponeccsl.

27. 3aBUCUMOCTh CKOPOCTH XMMHUYECKHX HPOIECCOB OT TEMIEpPaTypbl. DMIHMPHUYECKOE IPABHIIO
Bant-T'odda. Teopust adhdhexTuBHBIX coymapeHuit, pacnpenencaune Makcseiuia-bonbiiMana. YpaBHeHue
Appennyca. DHeprusi akTUBaluu. MOJEKYIIpHOCT, W TOPSAOK peakmuif. Kartamms, KaTanns3aTopsl,
MHruOUTOPHI. MeXaHu3M KaTaiu3a.

28. Obpatumble 1 HeoOpaTUMble MPOLECCh. XHWMHUYECKOE pPAaBHOBECHE, KOHCTaHTa PAaBHOBECHS.
CwmemnieHre paBHOBECHS NPY W3MEHEHHH KOHIEHTpAIMH, MPH H3MEHEHWHW OO0beMa W AABIIEHUS; TPU
n3MeHeHuu temneparypsl. [Ipunnun Jle [latense.
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29. DONEeKTPOXUMUYECKHE YCTPOMCTBA. XMUMHUECKNE UCTOYHHKH TOKA. | albBaHMYECKUE DJIEMEHTHI,
JNEKTPOABIKYIAs cuia. [[puHIMNHUaIsHOE yCTPOWCTBO BOJAOPOTHBIX TOIUIMBHBIX 3yeMeHToB. Pabora

aKKyMYJISITOPOB.
30. ONEKTPOAHBIC TMPOLECCHl, BOJOPOIHBIA AJICKTPOJ. OieKTpoiau3. KaTomHBIE W aHOMHBIM
nporecchl. 3akoHbl Dapanes.

31. ArperatHble  COCTOSHHS.  XapaKTEPUCTHKH  TBEPIOTO, JKHUAKOTO M ra3000pa3HOro
cocrosiHUsBeIecTBa. [Ina3ma, mia3sMoXuMHUIECKHUE POIICCCHL. .

32. JucnepcHble cucTeMbl. Bupl tucniepcHbIx cructeM. CBOOOIHOUCTIEPCHBIE M CBS3HOIUCIICPCHBIC

CHUCTEMBI, KAMUIIPHOIAUCIIEPCHBIE CHUCTEMBI. TepMOAMHAMHKA JHUCIEPCHBIX CHCTEM, MPHYUHBI WX
OTHOCUTENBHOM ycToiunBOoCcTH. [loBepxHOCTHOE HanpsKkeHue. J(UcrepcHoe COCTOSIHIE OpraHu3Ma.

33. Komnounel, Buabl koutouaoB. HaHOUacTHUIBI M UX NPAaKTUUYECKOE NPHUMEHEHHWE B XHMHH,
TEXHHUKE U MEIUIIHE.
34. CopOrus. [Iporieccsl copOIMM U UX MPAKTUIECKOE IPUMEHEHHE B TEXHUKE U MEITUIHE,

Bompochl k 3k3ameHy 2 cemecTp:

1. ATOMHO-MONEKYJISIPHOE YYEHHE, OCHOBHBIE 3aKOHBI M MOHATHA XUMMH. 3aKOH COXpaHEHHS
Macchl, 3aKOH COXPaHEHMs HHEPruM, ypaBHEHHE OWHIUTEHHAa. 3aKOH IIOCTOSIHCTBA COCTaBa, 3aKOH
KpPaTHBIX COOTHOIICHHIA, 3aKOH 00BEMHBIX COOTHOIIEHHIA, 3aKOH ABOTaapO. ATOMHBIE U MOJEKYJISPHBIE
MaccChl, IMTOCTOAHHAsA ABora,upo, MOJIAApHad Macca 1 MOJILHBII 00BEM BC€IICCTBA, I'a30BbBIC 3aKOHbI XMUMHH.
[MousiTre 00 SKBUBAJICHTE, 3aKOH SKBUBAJICHTOB.

2. Crpoenne artoma. HMcropuueckue acmekThl M COBPEMEHHOE COCTOSHHE Bompoca. Mozaenu
Tomcona, Pesepdopna, skcmepumentsl Pesepdopna. KsantoBas Teopusi cBera Ilnanka, cTpoeHue
JJIEKTPOHHON 00o0yioukn 10 bopy, moctymarei bopa, KBaHTOBO-BOJHOBOW Jyalu3M 3JICKTPOHA.
CoBpemeHHas MozeNb cTpoeHus atoMa. CTpoeHue siapa, 1eeKT MacChl.

3. KBaHTOBOMEXaHMYECKHE NPENCTABICHHA O CTPOEHHH aToma. [IpuHIMI HeompeaeIeHHOCTH
I'eiizenOepra, KBAHTOBO-BOJIHOBOM JyajIM3M 3JICKTPOHA.
4. Vpasuenune llpenunrepa, opourans - V¥ BomHoBas QyHkius m WAV - Mepa BeposTHOCTH

HaxOKAEHUs 3JekTpoHa. KBaHTOBBIE umcia, UX (U3MUECKUH CMBICT KaK MapaMeTpOB ONUCHIBAIOIINX
COCTOSIHUE AJIEKTpoHa B atome. Dopmbl opOuTaseii s, p, d -THITOB.

5. KpanToBbie umcna, ux (u3MYecKUil CMBICI, KaK TapamMeTpoOB OIMHKCHIBAIOIINX COCTOSHHE
3JIEKTpOHA B aroMe. PacmpeneneHue 3JIEKTPOHOB B MHOTORJIEKTPOHHBIX aToMmax. [IpuHImn MuHHMyMa
sHepruy, 3amper llaymu, mnpaBuno Xynpma, npasBuna Kieukockoro. IlocTpoeHue 3I€KTPOHHBIX
KOH(UTypaluii aTOMOB M MOHOB. s, P, d, f — anemenTtel. CoBpemenHas GpopmysupoBka [lepuoauueckoro
3akoHa MeHeneena.

6. [lepuonnueckuii 3axkoH MeHeneena, crapas 1 coBpeMeHHasi GopMyIupoBKa. CBs3b 3ar0IHEHHS
MEPUOJMUECKON CHCTEMBI CO CTpoeHHeM aroma. s,p,d,f-Omementsl. Kparkas xapakTepucTHKa CBOWCTB
3JIEMEHTOB B IpyNmax M nepuojax tabiaumsl MeHzeneena.

7. [lepuonnueckuit 3axkoH MeHzeneeBa, NepBOHAYAIbHAsT M COBPEMEHHas (QOPMYIHPOBKA.
OmnpeneneHre CTPYKTYPHBIX 3JEMEHTOB IMEPHOJUYECKON CHCTeMBI (ITOPAIKOBOIO HOMEpa, INepuona,
TPYyNIbI, TOATPYIIIEI) B COOTBETCTBUM CO CTpPOEHHEM aroma. l3MeHeHHe XapakTepHUCTHK aTOMOB
3JIEMEHTOB (pajuyca, NMOTEHLMAla MOHHU3AlMH, CPOACTBA K JJIEKTPOHY, JIEKTPOOTPULATEIBHOCTH) B
nepuojax u rpyImmnax.

8. CtpoeHre aTOMHOTO /pa, Ae(eKT Macchl, AIeMEHTapHbIE YacTHUIIbI. PallnoakTUBHEBIE AIIEMEHTHI,
NPUYHMHBI PAJHOaKTUBHOCTH. ECTeCTBEeHHBIE TPaHHULIBI IEPHOANIECKON CUCTEMBI.

9. OOmue npeacTaBieHus: 00 ypOBHSAX OpraHM3alUy BellecTBa. Buabl XuMudeckux cBszel (MOHHas
CBs3b, MCTAJNIMYCCKAA CBA3b, KOBAJICHTHAsA CBHSL). IlonsiTue o MOJICKYJIE U €€ OCHOBHBIX XapaKTCPHBIX
MpU3HAKaX.

10. Teopuss ctpoenust byrtneposa. IlpenctaBnenus 00 H30MEpPHHM XMMHUYECKUX COCTUHEHHH.
CtpyKTypHas U30MEpHS U CTEPEON30MEPHS MOJIEKYJl. X MMHUIECKasl CBSI3b - OOIUE TIpeICTaBICHUS. BUIbI
XUMUYECKOH CBs13U. I1OJSIpHOCTE M MONSPU3YyEMOCTh CBSI3€H M MOJIEKYJ], DHEPTUs CBSI3U. BaJIeHTHOCTS,
CTETEeHb OKUCIICHHS, DJICKTPOOTPHLIATENEHOCTD, 3P (PEKTUBHBIN 3apsia aToMa B MOJIEKYJIE.

11. KoBanentnas cBs3p. OCHOBHBIE MTOJIOKEHUSI METO/Ia BAICHTHBIX CXeM. MeXxaHu3Mbl 00pa30BaHus
KOBaJICHTHOM CBsA3M (OOMEHHBIH, TOHOPHBIH, JATHUBHBIH).
12. HampaBnenHocTs CBsI3eil B NpOCTpaHCTBE, HX TuUOpuaAn3anud. [eoMmeTpus OCHOBHBIX

MOJICKYJISAPHBIX CUCTCM.

17



13. KoBameHTHast cBs3b. KBaHTOBO-XMMHYECKHE NpEACTaBICHUSA. MeETOoJ JTHHEWHBIX KOMOWHAIIHIA
aTOMHBIX opOuTasield. CBS3bIBAIONINE M Pa3PHIXIIIONIAE MOJICKYIsIpHbIe opouTanmu. Ctpoerne O2 n N2,
MPUYUHBI [TAPAMAarHUTHBIX CBOWCTB KHCJIOpoza. Jlemokamu3arus 3JIEKTPOHHOW IIOTHOCTH (OyTajaueH,
KapOOHAT-HOH).

14, Honnast cBs3b, moHATHE 00 d3(PQPEKTHBHOM 3apsme, CTCICHHM WOHHOCTH COSIUHCHHI.
Merannuueckas cBsi3b, Teopus Hpyae u JlopeHua.

15. OCHOBHBIE KJTacChl HEOpPraHWYECKHX coennHeHuH. OKcupl, KinaccupUKalus U HOMEHKIATypa
okcu0B. OCHOBHBIE CTIOCOOBI MTOTyYeHuUsT OKCHI0B. CBOHCTBA OKCHIIOB.

16. OcCHOBHBIC KJIaCCHl HEOPTAaHWYIECKUX COeMUHEHUH. [ mapokcuasl (OCHOBaHMS), KIaCCUMUKAIMS U
HOMEHKJIaTypa THAPOKCHI0B. OCHOBHBIE CLIOCOOBI MOTyYeHUsI TUAPOKCHIOB. CBOHCTBA THIPOKCHIIOB.

17. OcHOBHBIE KJIacChl HEOPraHWYeCKUX coeanHeHHid. KucmoTel, Kiaccudukanuss 1 HOMEHKIATypa
kuciaoT. OCHOBHBIE CTIOCOOBI MOITydeHuUsT KUCIOT. CBOHCTBA KUCIIOT.

18. OcHOBHBIE KJIaCCHl HeopraHudeckux coeauHeHni. Comnu, kiaccupuKalus W HOMEHKIATypa
cosieii. OCHOBHBIE CIIOCOOBI TIONy4YeHwsI coyiei. CBOWMCTBA COJICH.

19. OKHCIUTETHHO-BOCCTAHOBUTENBHBIE  PEAKIMH. BHABI  OKHCIHTEIHHO-BOCCTAHOBHUTEIHHBIX
peaknwii. BakHeHmMe OKHCIHUTENM M BOCCTAHOBHTEIH. METONBI 3JIEKTPOHHOTO OajlaHCa W METO.X
MOJTypeaKIui PUMEPHI.

20. Bogna u ee coiicTBa. PacTBOpBI, MeTOABI BBIpAKEHUS KOHIICHTpAITHi. DHEPreTHKa pPacTBOPCHUS
BELLECTB B Boje. ['mapartHas Teopus MeHaeneena.
21. PactBOopuMOCTS, BUABI paCTBOPOB. BinsiHUE TeMIlepaTypbl Ha paCTBOPUMOCTh TBEPABIX BEIIECTB,

ra3oB. 3aKkoH pacmpenenenus. 3akoH ['enpu. J[apneHue mapa pactBopa, TemrepaTypa KUIeHHs pacTBOpa.
Temnepatypa mnaBieHust pactBopa. Huddysus, ocmoc. OcMoTHyeckoe AaBlieHHE, ypaBHeHHe BaHT-
I'ogda. 3HaueHre ocMoca B OMOJIOTHH, IPUMEHEHHE B TEXHUKE.

22. PacTBOpBI  BIIEKTPONUTOB, W30TOHWYECKUH KOIPPULIHUEHT. DICKTPOIMTHUYECKAS TEOPHs
Appennyca. 3HaueHrne TuApaTHOW Teopuu MeHzaeneesa, Bkiaa KaOmykoBa B COBPEMEHHYIO TEOPHIO
COJIBBOJIN3A.

23. Hucconumanysi, TpoToian3, MpoToauTsl. CTeneHp AMCCOIMALNY, cuia 3jekTponuTa. KoHCTaHThI
KHCJIOTHOCTH, OCHOBHOCTH, 3aKOH pasbamienus OctBaibia. Teopusi KHCIOT U OCHOBaHWH bpeHcrena-
Jloypu.

24, HMoHHO-MONEKyYIIApHBIE YPAaBHEHMsI, PEaKUUU HeWTpanuzauuu. lIpousBeneHue pacTBOPUMOCTH
coseid. Jluccoumanuss BOABI, HOHHOE IpOM3BeJeHHE BOAbL. Bonmopoxneli noxaszareas pH. Pousb
UHIUKaTopoB. pH B OKpyXaromieil cpeie U B OpraHusMe.

25. CMelnieHre HOHHOTO paBHOBECHS, YCIOBHS OCYIIECTBICHHS PAaBHOBECHBIX MpoleccoB. ['uaponus.
26. OCHOBHbIE TONOXEHHUS XUMHYECKON TepMoAMHAMUKH. OTKpPBIThIE, 3aKPBIThIE, W30JINPOBAHHBIE
cucrembl. ®aza. IlapameTppl TEpPMOIMHAMHUYECKOW CHCTEMBl -daBJIieHHE, OOBEM, TeMIepaTypa,
KOHIEHTpalys. BUIBI COCTOSIHUS CUCTEMBI. DHEPTHSI CUCTEMBI.

217. [lepBoe Hawamo TEpMOAMHAMUKH - 3aKOH COXPAHEHHS SHEPIHH. DHTAIBIHA U SHTPONHH, KaK
(GYHKIIUM COCTOSIHUSI CHCTeMEBI. 3akoH [ecca, BTOpoe Havyaio TepMoAMHAMUKH. [10THAast JHEPTUS CUCTEMBI
(oneprust ['n66ca). YcaoBusi caMOIIPON3BOIBHOTO OCYILECTBICHHS POLIECCOB.

28. OCHOBHbBIE TIOJIOKEHUS] XUMHYECKOM KHHETHKH. YCIIOBUS OCYIIECTBICHHS XMMHUYECKUX
nporieccoB. CKOPOCTh XMMHYECKOW peaKIINy, THHEHHBIC 1 HEIMHEWHBIE TTPOIIECChl. 3aKOH JIEHCTBYIONTUX
MacC, KOHCTaHTa CKOpPOCTH XHUMHYECKHX MpoueccoB. CKOpPOCTH NapajleNbHBIX, MOCIEI0BATENBHBIX
peakuuii. llenHpie nponeccsl.

29. 3aBUCHMOCTh CKOPOCTH XMMHYECKHX IPOIECCOB OT TeMIIepaTypbl. DMIMPHUUECKOE MPABHIIO
Bant-T'odda. Teopust 3¢ dexTuBHBIX coynapeHu, pacnpeneneHue Makcseiuia-bonabimMana. YpaBHeHHe
AppeHnyca. OHeprus akTuBauuu. MOIEKyJIIpHOCTP W TOPSAOK peakumid. Kartamus, kaTammsaTopsl,
UHrUOUTOPBI. MeXaHu3M KaTalu3a.

30. O6patuMple W HEOOpaTHMbBIE MPOIECCHl. XHWMHYECKOE PaBHOBECHE, KOHCTAHTA PaBHOBECHSI.
CMmernieHne paBHOBECHS! NPH W3MEHEHHWM KOHLEHTPALUM; MPU HU3MEHEHHMH o0beMa WM AaBICHUS; HPH
n3MeHeHuu temneparypsl. [Ipunnun Jle [larense.

31. XVWMHUYECKHEe HWCTOYHHKH TOKAa. [albBaHWYECKHE DIIEMEHTHI, J3JEKTPOABIKYIAS  CHJIA.
[IpuHIMNUanbHOE YCTPOMCTBO BOJOPOJHBIX TOIUIMBHBIX 3JIEMEHTOB. PaboTa akKyMyIsTOpOB.
32. ONEeKTpOAHbIE TIPOLECCHl, BOJOPOJIHBIA JJIEKTPOJ. OJEeKTpoiu3. KaromHelii M aHOIHBIN

nporeccsl. 3akoHsl Dapayes.
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33. ArperatHble COCTOSHHS. XapaKTEPUCTHKH TBEPAOTO, KUIAKOTO M Ta3000pa3HOTO COCTOSHUS
BemecTa. [lmasma, IIa3MOXMMHYECKHE TIPOIECChl. JKHIKOKPHCTAUIMIECKOE COCTOSIHEHEC

BEILECTBA, AaHU30TPOMUS CBONCTB KUAKUX KPUCTAJIOB.

34. JucnepcHeie cucteMbl. Bugsl qucnepcHbix cucreM. CBOOOTHOAUCIIEPCHBIC U CBA3HOAUCIICPCHBIC

CHCTEMBI, KaMLIAPHOIUCIIEPCHBIE CHCTEMBL. TepMOJAMHAMHMKA AHCIIEPCHBIX CHCTEM, INPHYHHBI HX

OTHOCUTENBHON ycroiuuBocTH. IloBepxHOocTHOe HampsbkeHue. Kosouasl, BUABI  KOJUIOWIOB.

HanowacTuiisl ¥ ux NpakTUYECKOE MPUMEHEHHUE B XUMUU, TEXHUKE U METUIIUHE.

35. CopbOumst. AncopOrusi, abcopOrms u xemocopOrus. [IpakTudeckoe TPHMEHEHHE IPOIIECCOB
copormy. XXuakocTHAS B Ta30KUAKOCTHASI XpoMaTorpadus.
36. Kommuiekcupie coenuHeHus. OCHOBHBIC TIOJOXEHHS KOOPJIMHAIIMOHHOW Teopun BepHepa.

CTpyKTypa KOOpIUHAIIMOHHBIX COSIMHEHUN (KoMITIeKkcoB). KoMIiekcooOpa3oBaTellb KOOPAMHAIIMOHHOE
yucIo. JInranapl 1 UX JEHTaTHOCTb.

37. OOmias xapakTepUCTHKA S-3J€MEHTOB. 3aKOHOMEPHOCTH U3MEHEHUS! (PU3NUIECKUX M XUMHUYECKUX
CBOWCTB MPOCTHIX BEIIECTB, OKCUAOB M THAPOKCHIOB.

38. OO0mrast XapakTepUCTHKA P-3JIEMEHTOB MEPHOTUICCKON CHUCTEMBI. 3aKOHOMEPHOCTH H3MCHCHUS
(GU3NYECKUX U XUMHUYECKUAX CBOWCTB MPOCTHIX BEIECTB U UX COCTMHEHHIA.

39. OOmas xapakTepucTika d-3JIEMEHTOB MEPHOAMYSCKON CHUCTEMBL. 3aKOHOMEPHOCTH H3MCHCHHS
(GU3NYECKUX U XUMUYECKUAX CBOWCTB MPOCTHIX BEIECTB U UX COCTMHEHHIA.

40. Obmas xapaktepuctuka smeMmeHToB [-VII A rpymmer mepuoawmdeckoil CUCTEMBI (IO OIHOW

MOATPYIIIIE B BOIpPOCE). DIEKTPOHHOE CTPOCHHE AaTOMOB, CBOMCTBa IPOCTBHIX BEIIECTB, OCHOBHBIC
CBOMCTBA CBOMCTB COCIUHCHUI JIEMEHTOB.

Tembl pedeparos:
1. Coenunenus 6opa ¢ ranoreHamu, azotoM. Okcua 6opa. bopHbie KUCIOTHI, UX cBoiicTBa. [IpuMenenmne
0opa u ero coeIMHEHUH.
2. Amowmunuii. [Tpuponssle coeiHEHHS, TOTy4YeHUEe, TpUMeHeHne. Ou3nyeckrue 1 XUMHYECKUE
cBoiicTBa npocToro BemniecTa. OKcHa U THAPOKCHUA.
3. XKunkokpucraminyeckoe COCTOSHHE BELECTBA, aHU30TPOIIHS CBONCTB XKUIAKUX KPUCTAJIIOB.
4, CMelleHre HOHHOTO PaBHOBECHS, YCIIOBHS OCYIIECCTBIICHUs PABHOBECHBIX Mpo1IeccoB. [ uponus.
5. Oxcuasl yriepona (1) u (1V). Ctpoenne MosieKyl1, CBOHCTBa, MOTyYeHUE, TIPUMEHEHUE.
VYronbHas KucI0Ta U ee conu. KapOoHUIIBI METaIIOB, HX CTPOCHUE U IPUMEHEHHE.
6. A30T: HaXOXIIEHHE B IPUPOJIE, TOTyUYeHHE, (PU3NUecKue U XUMUIecKue cBorcTaa. IIpodnema
CBSA3aHHOTO a30Ta.
7. A30THas KHCIOTa. DJIEKTPOHHOE CTPOESHHE U TeoMeTpHs MoJieKyJbl. [lomydenue, cBoiicTBa
U npuMeHenne. Hutpatsl, ux TepMuueckasl ycTOMYMBOCTb, (PU3UOIOTUIECKOE ACHCTBHE.
8. ®docdop. Haxoxnenue B npupoe, noiaydeHue. AJoTpomnus, pusnieckue 1 XuMHUUECKHUE CBONCTRA.
®docduH: cTpoeHre MOJIEKYIIbI, IOTyYeHHe, cBolicTBa. Dochuapl: momydeHue, ruIpoIIu3.
9. CpaBHuTeNbHAsA XapaKTEPUCTHKA BOZOPOJHBIX COCAMHEHNUH cepbl, celieHa U Teutypa. CTpoeHue
MOJIEKYJI, XUMHUYECKasl CBSI3b B HUX, IPOYHOCTh 1 BOCCTAHOBUTENbHBIE CBOMCTBA. DH3nueckue u
XUMHUUYEcKUe cBoiicTBa. [lonyueHue, npuMeHeHuE.
10. Oxcuapl cepsl. VX monydenue, cTpoeHHe MOJIEKYI, PU3NYecKHe 1 XUMUYECKUE CBONCTBA.
11. Cepuucrass kucinora u ee coind. OKHUCIUTEIbHO-BOCCTAaHOBUTENbHAS BOHCTBEHHOCTD
CyNnb(hUT- HOHA.
12. Cepnas kucnora u ee conu. [lomyuenue, pusnyeckue 1 XuMuIeckue cBoicTea. OneyM U MOJIHUCEpHbIE
KHUCIIOTHI.
13. Dkonoruveckoe Bo3/IeHCTBIE COSTUHEHHH CEPBI.
14. Ocobennoctu xumuu ¢ropa. Ero ¢pusnueckne n XuMU4ecKre CBOMCTBa,
noixyuyenue. @uznonoruueckoe aericteue Gropuaos. IlnaBukoBas KUCIOTa U €€ CONH.
15. Kucnoponconep:xamiye KHCIOTHI XJiopa. VI3MeHeHWMe WX CHIIbI, TPOYHOCTH M OKHCIUTEIHHOU
CIIOCOOHOCTH C YBETMUEHHE CTETIEHH OKHMCIICHNS XJI0pa. THIBI pacmajga XJIOPHOBATUCTON KHCIIOTHI.
16. BogoponHble cOeAMHEHUS] TAJIOTEHOB. l3MeHeHne YCTOMYMBOCTH, CHJIBI M BOCCTAHOBHTEIIBHOM
crocoOHoCTH. PHU3NYECKUEe U XUMHUYECKHE CBOMCTBA, CIIOCOOBI MOJTYyYSHUS! YHCTBIX TajOr€HOBOJOPOJIOB.
XT0pOBOIOPO/ M COJISTHAS KHCIIOTA.
17. Mapranern. CtpoeHue aToMa, BO3MOXKHBIE CTEIICHHW OKWCICHUS. [IpupomHbIe COSAMHEHUs, CIOCOObI
nonydeHus. dusnyeckne U XMMHUYECKHE CBOMCTBA MPOCTOro BellecTBa. KMCIOTHO-OCHOBHBIE CBOMCTBa
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OKCHIOB ¥ THAPOKCHIOB B 3aBHCHUMOCTH OT CTENEHW OKHWCICHWsS Mapradma. OKHUCIHUTENBHO-
BOCCTaHOBHUTEIILHBIC CBOMCTBA COCTMHEHIM MapraHIla pa3IUIHbIX CTEIICHEH OKHCICHUS B 3aBUCHIMOCTH OT
pH cpensl.

18. XapakTepucTHKa 3JIEMEHTOB Tpuaabl kene3a. OcOOSHHOCTH TOJIOKCHUS B MEPUOUICCKON CHUCTEME
COTJIACHO CTPOEHHMI0O WX aToMoB. lIpuponHble coemuHeHus, NoiydeHue. Dr3myecKkre M XUMHUYECKHE
cBoiicTBa. OKCHABI, THAPOKCHUIBI, CONM JKeme3a. KaduecTBeHHBIE peakny Ha HOHBI Fe3+ u Fe2+ . Kopposus
JKelesa.

19. Kobanpr u Hukenab. CTpocHHE aTOMOB, BO3MOXKHBIC CTCIIEHH OKHCICHHs. [IpHpOAHbBIE COeIUHEHUS,
MOy4YeHus], PU3MUeCcKie U XuMmudeckrne cBoiictBa. llomydenne u cBoiicTBa rumpokcumoB. KommekcHbie
COCJIMHCHMUSL.

20.XapaKkTepucTuKa OKCHUIOB U THAPOKCHIIOB JJIEMEHTOB MOATPYNIBl MEAU B PA3IUYHBIX CTEHEHIX
okucieHns. KoMIIeKCHBIE COSTMHEHNST MEIH, cepedpa ¥ 30J10Ta, UX CTPOSHHUE, CBOMCTBA U IIPUMEHECHHE.

4. MeToauveckne MaTepHaJIbl, ONpeessolue NpoueIypbl OlleHNBAHUS 3HAHUI, yMEHHI,
HABBIKOB M (WJIH) ONBITA 1eATEIbHOCTH, XaPAKTEePU3YOIIHX 3TANBI ()OPMHUPOBAHUA
KOMIIETeHIINH.

Kputepun 6a11bHO-peTHHIOBOI OLIeHKH 3HAHM I
TpeGoBaHus K IK3aMeHY

Hmoecosasn oyenka 3nanuii 00yJaromUXCs MO W3y4aeMol aucuuiuinHe coctapiser 100 Gamos,

KOTOpEIC KOHBEPTHPYETCS B «OTIHYHOY, «XOpOIIOY, «yIIOBIIETBOPUTEIILHOY WIIN
«HEYIOBJIETBOPUTENHHO» (MTOTOBas (hopMa KOHTPOIS — IK3aMEH).
81-100 6amroB COTIIMIHO»
61-80 GayoB «XOPOIIIO»
41-60 6amtoB «YZOBJICTBOPUTEIBLHOY
21- 40 «HEYJIOBJIETBOPUTEIHHOY
0-20 He artecroBan

Tekymmii KOHTPOJIb OCBOCHHUSI KOMITETCHITUH CTYJICHTOM OIICHHUBAETCS M3 CYMMbI HaOpaHHBIX 0AaJIOB B
COOTBETCTBHH C YPOBHEM CHOPMHPOBAHHOCTH KOMIIETECHIIMN: MOPOTOBBIM MIJIH MPOABHHYTHIM. [Tpu 3TOM
YUUTBIBACTCS TMOCEIIAEMOCTh CTYJIEHTOM JICKIUH, JTa00paTOPHBIX/TIPAKTUYECKUX 3aHATHH, aKTUBHOCTH
CTYJICHTa Ha JIa0OpPATOPHBIX/TIPAKTUYCCKUX 3aHATHAX, PE3YJIbTAThl MPOMEKYTOUYHBIX MUCbMEHHBIX H
YCTHBIX KOHTPOJIBHBIX OIMPOCOB, HTOTH KOHTPOJBHBIX pabOT (TECTOB), yU4acTHE CTYICHTOB B HAay4yHOH
pabore (Hampumep, HamucaHue pedeparoB, JAOKIAAOB H  T.M.). Kakaplii KOMIIOHEHT UMeEeT
COOTBETCTBYIOIINI YACTbHBIH BEC B Oayliax.

Iopozosuwiii ypogens (41-60 6annos):

- KOHTPOJIb TIoceteHuii — 20 6aios,

- ompoc u cobecenoBanue — 10 Gamos

- naboparopHas padota — 10 GasuioB

- pedpepat — 10 OaIoB,

- rectupoBanue — 10 6ayos,

IIpoosunymeiii yposenw (61-100 bannos):

- noknaj u npeserranus — 20 6ayios,

- ak3aMeH — 20 GaiioB

IIpu mnpoBeneHUH 5SK3aMEHA YYUTBHIBACTCS IIOCEIIAEMOCTh CTYJCHTOM JICKI[MOHHBIX 3aHSATHM,
aKTUBHOCTh Ha TIPAKTHYECKUX 3aHATUAX, BBHINIOJHEHHE CaMOCTOSTEIHbHOH pPaboThl, OTpaboTKa
MPOMYIIEHHBIX 3aHATUH 10 YBAKUTEIHLHOW MTPHUYUHE:

15-20 GastoB — peryJsipHOe MOCEIICHHE 3aHATHI, BHICOKAs aKTUBHOCTh Ha MPAKTUYECKHUX 3aHATHUAX,
COJICpP)KaHUE M W3INOKCHHE MaTepualia OTJINYASTCS JIOTMYHOCTBIO W CMBICIOBOM 3aBEPIIEHHOCTHIO,
CTYJICHT TIOKa3aJ BJIaJ[cHUE MaTepUallOM, YMEHHE YETKO, apryMEHTHPOBAHO W KOPPEKTHO OTBEUYaTh Ha
MOCTaBJICHHBIC BOITPOCHI, OTCTAMBATh COOCTBEHHYIO TOUYKY 3PEHUSI.

10-15 GayioB — cHCTEMAaTHYECKOE TOCEIICHHE 3aHATUM, yJacTHE Ha TNPAKTUYECKUX 3aHATHSIX,
eMHUYHBIC TPOIMYCKH MO YBAKHUTEIBHOW MPUYMHE M MX OTPa0OTKa, W3JIOKEHHE Marepuajia HOCUT
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MPEUMYIIECTBEHHO OINFCATENbHBI XapaKTep, CTYAEHT IOKa3all JOCTAaTOYHO YBEPEHHOE BIa/IEHUE
MaTepuaioM, OJHAKO HEJOCTAaTOYHOE YMEHHE YeTKO, apryMEHTHPOBAHO M KOPPEKTHO OTBedYaTh Ha

IMMOCTABJICHHBIC BOIIPOCHI U OTCTAaBATh C06CTBCHHYIO TOYKY 3pCHUA.

5-10 6amna — HEPETYJIAPHOC IMOCCHICHUC 33H$ITI/II>1, HU3KasA aKTUBHOCTH Ha IMPAKTUYCCKUX 3aHATUNAX,
CTYACHT IIOKa3ajJl HCYBCPECHHOEC BJIaICHUEC MAaTEpUAJIOM, HEYMCHUE OTCTanuBaThb COGCTBCHHyIO IIO3HUIIUIO U

OTBC€YaTh Ha BOIIPOCHI.

0-5 Gamna — perymsipHbIe MPOMYCKU 3aHSATHH U OTCYTCTBHE aKTUBHOCTH paboThI, CTYACHT MOKa3al

HE3HAHUE MaTcpHrajia 1o CoOACpKaHNI0 JUCHUILINHBI.

IIxanbl oeHuBAHUA
IlIkasna oneHnBanus onpoca

Iloka3aTean

Bbann

OTBeT NONHBINA U CONEPKATEIBHBINA, COOTBETCTBYET TEME; CTYJECHT YMEET
apryMEeHTUPOBAHO OTCTAaUBaTh CBOIO TOUKY 3PEHUS, IEMOHCTPUPYET 3HAHUE
TEPMUHOJIOTHHU TUCIUILUIMHBI

OTBeT B [1EJIOM COOTBETCTBYET TeMe (HE OTPayKEHBI HEKOTOPHIE aCMIEKTHI); CTYACHT
YMEET OTCTauBaTh CBOIO TOUKY (XOTsS apryMEHTAIMs HE BCETa Ha JIOJDKHOM YPOBHE);
JEMOHCTPUPYET YAOBJIECTBOPUTEILHOE 3HAHUE TEPMUHOJIOIUU JUCIIATIINHBL

OTBeT HEMOMHBIN KaK 10 00bEMY, TaK U IO COJEPKAHUIO (XOTS M COOTBETCTBYET TEME);
apryMeHTaIHs He Ha COOTBETCTBYIOIIEM YPOBHE, HEKOTOPBIE IIPOOIIEMBI C
YIOTPEOJICHUEM TEPMUHOIOTHH JUCIIUILINHBI

MaxkcumanbHOe KoruecTBO 0aiioB — 10 (o 2 Gasia 3a KakKplid ompoc).

IkaJia oneHNBAHMS BHIIOJHEHUS JIA00OPATOPHOIl padoThI

Kputepun ounennBanus

bann

PaboTa BbINoIHEHA TOJHOCTBIO M0 MJIaHY U CJICJIaHBI IPaBHIIbHBIC BHIBOJEI, 2

Pabora BrIOTHEHA TPAaBIIIBHO HE MEHEE YeM Ha ITOJIOBHHY WIIH JOIYIIeHA
CYIIIECTBeHHAS OIIHNOKa

Pabora He BbIIIOIIHEHA 0

MaxkcumaiibHOe KotruecTBO 0ayuioB — 10 (o 2 Gasa 3a pabory).

Ixana omeHNBaHHUA JOKJIAAA

Ilokazarenn

bann

,Z[OKJ'IHI[ COOTBETCTBYCT 3asIBIICHHOM TEME, BBITIOJIHCH C IIPHUBJICUCHUEM JOCTATOYHOT' O
KOJMYCCTBA HAYYHBIX U NPAKTUICCKUX UCTOUYHHUKOB 10 TEMC, CTYACHT B COCTOSAHHUU
OTBCTUTH HA BOIIPOCHI IO TCME JOKJIaJa.

,Z[OKJ'IEII[ B IICJIOM COOTBETCTBYCT 3asIBIICHHOM TEME, BBITIOJIHCH C IPUBJICYCHUEM
HECKOJIbKUX HAYYHBIX U MPAKTHYCCKHUX UCTOUYHUKOB 110 TEME, CTYICHT B COCTOSAHUN
OTBCTUTH HA 44CTh BOIPOCOB 110 TCMC JOKJIAJd.

I[OKJ'IaI[ HE COBCEM COOTBETCTBYCT 3asIBJICHHOM TEMCE, BBIIIOJIHCH C MCITIOJIB30BAHUEM
TOJIBKO 1 mau 2 HNCTOYHUKOB, CTYACHT AOITYCKACT OIIINOKH IIpU U3JIOKECHUHN MaTcpuaia, HE
B COCTOSAHMHU OTBCTUTH HA BONPOCHI 1O TEMC NOKJIaJad.

MakcumalibHOE KOJHYeCTBO 0aioB — 6 (1o 3 Oaimia 3a TOKIam).

IlkaJja oeHNBAHUSA NIPe3eHTALUH

ITokazaTens

bann

[Ipencrasiasiemas nHboOpMaIs CHCTEMATH3UPOBAHA, TIOCIIeI0BATEIbHA
W JIOTHYECKH CBsizaHa. [IpoOjieMa packpbiTa MONHOCTBIO. IIIMpOKO HCIOIB30BaHbI
BO3MOXHOCTHU TexHosioruu PowerPoint.

[IpencraBnsiemass uHpOpManusi B LEJIOM CHCTEMAaTU3UPOBAaHA, IIOCIEAOBATENbHA H
JIOTUYECKH CBs3aHa (BO3MOXKHBI HeOonbImue OTKIOHEHHUs). lIpoOiema packphITa.
Bo3moxHBI He3HaYHUTENBHBIE OIMOKH TIpH oopmieHun B PowerPoint (ve 6omee nByx).

[pencraBnsiemass  wHpOpMAaNUsT HE  CHUCTEMATU3WPOBaHA  W/HMIM  HE  COBCEM
nocienoBatensHa. [IpobiaeMa packpbiTa HE TOJHOCTHIO. BBIBOABI HE cAENaHbl WM HE
00ocHOBaHbl. Bo3MokHOCTH TexHOI0THU POWErPoint ncrosib30BaHb! JIMIIb YaCTUYHO.
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MaxkcuMabHOE KOJHUECTBO 0ailIoB — 4 (4 Galia 3a MPE3eHTALINIO).

J1ns onieHKH pedepaToB UCTIONB3YIOTCS CICIYIOIINE KPUTCPHH:

10-8 GayioB — cojiepyKaHUe COOTBETCTBYIOT OCTABJICHHBIM IS U 337a4aM, U3JI0KCHUE MaTepuaa
OTJINYACTCS IOTHIHOCTHIO M CMBICIIOBOM 3aBEPIICHHOCTHIO, CTYACHT MOKA3aJl BIIAJICHAE MaTEPUAIIOM,
YMEHHE YeTKO, apIyMEHTHPOBAHO ¥ KOPPEKTHO OTBEYATh HA IIOCTABICHHBIE BOIPOCHI, OTCTAUBATh
COOCTBEHHYIO TOUKY 3pPEHHUSL.

7-5 GayuIoB — cofepKaHue HeJOCTATOYHO MOIHO COOTBETCTBYET ITOCTABIICHHBIM LIEJIU 1 3a/1a9aM
HCCIIeIOBaHus, paboTa BBITOJHEHA HA HEIOCTATOYHO MINPOKOH NCTOYHUKOBOM 0a3e M He yUUTHIBACT
HOBEHIIHE TOCTHKEHUSI, H3JI0)KEHHE MaTepHraia HOCUT NPEHUMYIIIECTBEHHO OIMMCATENIbHBIH XapakTep,
CTYJIICHT IOKa3aJl JJOCTaTOYHO YBEPCHHOE BIIaJICHHE MATEPUAIIOM, OJTHAKO HEJIOCTATOYHOE YMEHHUE YETKO,
apryMEHTHPOBAHO ¥ KOPPEKTHO OTBEYATh Ha MOCTABJIEHHBIE BOIPOCH H OTCTAaUBATh COOCTBEHHYIO TOUKY
3pEHUSL.

4-2 Gannia — collep)KaHUue HE OTPaKaeT OCOOSHHOCTH MPOOJIEMAaTUKU U30PaHHOW TEMBI, - COJICpIKaHUE
PabOTHI HE MOTHOCTHIO COOTBETCTBYET IOCTABICHHBIM 3a/1adyaM, HICTOYHUKOBAs 0a3a SBISETCS
(parMeHTapHOH U HE MO3BOJISET KAUECTBEHHO PEIIUTH BCE IIOCTaBICHHBIE B paboTe 3a1auu, paboTa He
YUYHUTBIBACT HOBEHIIINE TOCTHKEHHUS UCTOPHOTPAQHU TEMBI, CTYJICHT ITOKa3aJ HEYBEPCHHOE BIIaJICHUC
MaTepuaIoM, HeyMEHHE OTCTauBaTh COOCTBEHHYIO ITO3HIHIO M OTBEYATh HAa BOIIPOCHL.

2-0 baya — paboTa HE UMEET JIOTHYHOUW CTPYKTYPHI, COJepKaHie padOThl B OCHOBHOM HE
COOTBETCTBYET TeMe, HCTOYHUKOBAs 0a3a UCCIICIOBAHUS SBIISCTCS HEAOCTATOUHOM ISl PELICHUSI
NIOCTaBJICHHBIX 33]1a4, CTYJICHT [T0Ka3aJ HEYBEePCHHOE BJIaJICHUE MaTepraioM, HeyMeHHne (popMyIupoBaTh
COOCTBEHHYIO MTO3UIIHIO.

MaxkcumanbHoe KonuaecTBo Oamos — 10.

J1J151 OLIeHKH TeCTOBBIX PAGOT HCIIOJIB3YIOTCS CIICTYIOINE KPUTCPUH:

0-20 % mpaBUIIBHBIX OTBETOB OLICHUBAETCS KaK «HEYIOBICTBOPUTENbHOY (2-0aia);
30-50% - «ymoBieTBOpHUTENBHOY (3-5 GarioB);

60-80% - «xopommo» (6-8 6aiioB);

80-100% — «otmmarOY (8-10 OGayioB).
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