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AHHOTANMA

VY4eOHBIN Kypc OpraHW30BaH TaK, YTOOBI CTYACHTHI MO €r0 OKOHYAaHUIO ObUTM TOTOBBI BOCIPUHUMATH APYTHE
Kypchl XUMHUYECKOro 1uKia. Kypc cocTouT u3 jiekuuii, NpakTUKyMa ¥ CEMMHApCKUX 3aHATUH, U COCTABJIEH 110
COBPEMEHHOI cxeMe Oe3 nmorepu QPyHIaMEHTaIbHOCTH CTaphIX KyPCOB C OAHOBPEMEHHBIM N30aBIIGHUEM OT UX
TspKesoBecHocTU. Kype HareneH Ha co3fgaHue y oOydaroIuXCsl COBPEMEHHBIX NMPENCTABICHUH O CTPOEHHH
BEIIECTBA, O CBA3M CTPOCHHUS U CBOWCTB BEIIECTB C XaPaKTEPOM XHMHUYECKOH CBSI3M M C IOJIOKECHHEM
COCTaBJIOIIMX UX 3j1eMeHTOB B Ilepuonuueckoil cucteme; 3HaKOMCTBO C IPUHIMIIAMH, ONPEAEIAIOLIMMHU
CBOWCTBA XMMMYECKUX PEAKIM; ONUCAaHHE BAXKHEHIIMX CBOMCTB HEOPraHMYECKUX COCIUHEHUH H
3aKOHOMEpPHOCTEH MX H3MEHEHHMs B 3aBUCUMOCTH OT IIOJOXKEHHUSI COCTAaBIIIOLIMX MX DJIEMEHTOB B
[lepunognueckoii cucteme.

1. leau u 3apauu

eap AUCUMNIMHBI
- TEOPETUYECKOE U MPAKTUIECKOS OCBOCHHE OCHOBHBIX Pa3leOB OOIEH U HEOPTAaHUYECKOW XUMUU C
Y4eTOM COBPEMEHHBIX TCHJICHIINH Pa3BUTHSI XUMUIECKOW HAyKH. DTO MTO3BOJIUT:
- TOHATHh JIOTHKY W BO3MOXXHOCTH XUMHH, OCOOCHHOCTH XHUMHUYECKOTO TIOAXO/la K H3YyYEHUIO
OKPY>KaOIIIEero MUPA;
- IOHUMATh U UCIOJIL30BaTh A3bIK XUMHUIECKUX (DOPMYI U YpaBHEHUI;
- MPEICKa3bIBaTh CTPYKTYPy W CBOMCTBA BEIECTB, UX CIIOCOOHOCTH B3aMMOCHCTBOBATH C JIPYTUMH
BEILIECTBAMHU;
- TMOHATHh JBMKYIIME CHJIBI XUMHYECKHX peaklud, OCOOEHHOCTM WX MPOTEKaHUS W CIOCOOBI
YIIPABIICHUS UMHU.

3agauu AUCUMIIHHBI
- co3aHKe y 00y4arOIINXCsl COBPEMEHHBIX MPECTABIEHUH O CTPOCHNH BEILIECTBA, O CBA3H CTPOCHUS U
CBOMCTB BELIECTB C XapaKTEPOM XUMHUYECKON CBSI3U U C MOJOXKEHUEM COCTABIISIFOIIMX MX JJIEMEHTOB B
[Iepronnueckoi cucreme;
- 3HAKOMCTBO C IPUHIMIIAMU, OIPEACIIAIONIMMY CBOUCTBA XUMUUECKUX PEaKIuii;

- 3HAKOMCTBO C KHHCTHUYCCKUM U TCPMOAUHAMUYCCKUM IMOAXOAaMH K OIIMCAHHUIO XHWUMHYCCKUX
IponecCoOB € HUCIbIO ONITUMU3AIIUN YCJIOBI/Iﬁ nux HpaKTH‘-IGCKOﬁ pcain3lanuu;

- OIHMCAHHE BAXKHCHIIIX CBOHCTB HCOPraHN4YCCKUX COCIUMHCHUN U 3aKOHOMCpHOCTeI\/’I X U3MCHCHUSA B
3aBUCHMOCTH OT ITOJIOKCHHA COCTABJIAIOIINX UX 3JICMCHTOB B Hepnonnqecmﬁ CHUCTEMC.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kon 1 HauMeHOBaHHE KOMIIETEHIIUH NHIuKaTOpbl JOCTHKEHNUS KOMIIETEHIINH
OIIK-1 CriocobeH u3yyarb, aHaTM3UPOBATH, OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
HCIOJIb30BaTh OMOJIOTMYECKUE OOBEKTHI U HaMeyarb MyTH €€ PELCHUS

IpoueCChbl, OCHOBLIBAJACH HA MATEMATUYICCKUX,
(bHSI/I‘{CCKI/IX, XUMHUYCCKUX, OMOJIOTHYECKUX
3aKOHax, 3aKOHOMCPHOCTAX U B3aUMOCBA3AX

OIIK-1.3 CnocoOeH ompenensiTs T'paHHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIbTaTOB

[MK-3.1 3naer npuHIOHMIILI PabOTHI M JHANa3oHbl pabounx
napamMeTpoB HCIOIB3YEMOr0 HaAyYHOTO 000py/IOBaHUS

[IK-3.2 3naer o6macTy W KPUTEPUHU NPUMEHUMOCTH
I1K-3 CniocoGeH BbIOMpATh ¥ TPUMEHSTh UCIOJb3YEMBIX TEOPETUYECKUX IIOAXOIOB U  YMEHHE
noaxozsiee 000pyaoBaHNE, MHCTPYMEHTB 1 |OLICHHBaTb TOYHOCTh NPUOIIKEHHBIX — aHAJUTHYECKUX
METO/Ibl UCCIIEOBAaHUM Ul pelleHHs 3ajad B |METO0B BbIYMCICHUM

M30PaHHON IPEJMETHON 001acTH [1K-3.3 YMeeT NpoM3BOIUTH OLIEHKY TOYHOCTH YMCJIEHHBIX
METOJIOB, HCHONB3yeMbIX Ha OBM, BBIYMCIHUTETHHOU
CIIO)KHOCTH  WCIIONBb3yeMbIX  alTOPUTMOB H  o0beMa
TpeOyeMbIX BBIYUCIUTEIBHBIX PECYPCOB

3. IlepevyeHpb MIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI



3HATb:

YMETb:

- OCHOBHbIE IIOHATHUSI XUMHM: BEIIECTBO, XMMHUYECKUI JIEMEHT, aTOM, MOJEKYJa, OTHOCUTEIbHbIE
aTOMHasT M  MOJIEKYJIIpHas  Macchl, HOH, QJUIOTPONHA, HW30TONBL, XHMMHUYECKas  CBA3b,
JIEKTPOOTPHULIATENILHOCTD, BaJICHTHOCTb, CTENEHb OKHUCIEHMs, MOJb, MOJIApHAs Macca, MOJIPHBIH
00beM, PACTBOPBI, JIEKTPOIUT W HEICKTPOJUT, OSICKTPOIUTHUECKAs OUCCOLMALUS, KHUCIOTA,
OCHOBaHHE, OKHCJICHHE M BOCCTAHOBICHME, TEIUIOBOM 3(P(EKT peakuuu, CKOPOCTb XUMHUYECKOH
pEeaKIMy, KaTalnn3, XHMUYECKOE PaBHOBECHE;

- OCHOBHBIE 3aKOHbI XMMHUU: 3aKOH COXPAHEHUSI MACChl U SHEPIUU, KPAaTHBIX OTHOIIEHUH, IIOCTOSHCTBA
cocTaBa, OObEMHBIX OTHOILICHH; KHHETUUYECKHUI U TEPMOANHAMHUYECKUN 3aKOH JAEHCTBYIOLINX Macc;

- o0mmye cBeieHUs 0 XMMUYECKOM dJIeMeHTe (Ha3BaHNe, XMMUYECKUI CHMBOJI, OTHOCHTENIbHAS aTOMHAs
Macca);

- TIOJIOKEHUE XUMHUYecKoro siemeHTa B Ilepmoamueckoil cucreme (MOPSIKOBBIA HOMEp, MEPHO,
rpymIa, NoArpyIa);

- CTPOCHHUE aTOMa 3JIEMEHTa (3apsi sApa; YUCIIO IPOTOHOB U HEUTPOHOB B AAPE; YUCIIO IEKTPOHOB;

- OJNIEKTPOHHAs KOHQUTypauus, paclpeneieHue 3JCKTPOHOB IO HHEPreTHUYECKHM YPOBHSIM,
MOAYPOBHSAM M aTOMHBIM OpOHUTAIISIM;

- CBOMCTBa MPOCTOrO BEIIECTBA, 00pa3yeMOro NaHHBIM 3JEMEHTOM (MeTajll, HeMeTasll, arperarHoe
COCTOSIHME TIPH OOBIYHBIX YCIIOBUSAX, THIT XUMHUYECKOH CBSI3H B BEILIECTBE);

- BBICUIMI OKCHJ U COOTBETCTBYIOIINN eMy TuApPoKcH ((opMysibl, BaJIECHTHOCTD M CTENIEHb OKHCIICHHS
3JIEMEHTA B COEANHEHNH ), X KHCIOTHO-OCHOBHbIE CBOWCTBA;

- BOOponHOe coenuHeHue ((opMyla, BAJICHTHOCTh M CTEIIEHb OKHCIICHHS SJIEMEHTa B COCAMHEHUM);
Apyrue CoeNMHEeHNUs 1eMenTa ((hopMyIIbl, KAaTHOHHAS WM aHUOHHAs (opma).

- Ha3bIBaTh HEOPTAaHUYECKHE BEIIECTBA MO «TPUBHAIBHOINY UM MEXKIyHAPOTHON HOMEHKIATYPE;

- OMPEACIATh: BAJICHTHOCTh U CTEIEHb OKUCIICHHUSI XUMUUYECKUX 3JIEMEHTOB, TUI XMMHUUYECKOU CBSA3U B
COEIMHEHUX, 3aps] HOHA, XapakTep Cpelsl B BOJIHBIX PAcTBOpaX HEOPTaHUYECKHX COEAMHEHUH,
OKHUCIINTSIbHBIC 1 BOCCTAHOBUTEILHBIC CBOMCTBA COCIMHCHUS,

- COCTaBIISITh CTPYKTYPHBIE (POPMYIIBI MOJIEKYJT U TPEJICKA3BIBATH UX TEOMETPHIO;

- XapaKTepU30BaTh: 3JEMEHTHI B MEPUOJIaX U IpyHnax 1o ux nojoxkeHuto B Ilepuonnueckoi cucreme
.. Mengeneesa;, oOmue XHMHYECKHE CBOMCTBA METAJLIOB, HEMETAJUIOB, OCHOBHBIX KJIAcCOB
HEOPTaHUYECKUX COCAUHEHUM;

- OOBSCHSTE: 3aBUCUMOCTh CBOWCTB BEIIECTB OT UX COCTAaBa M CTPOCHUS; MPUPOy XUMUUECKOU CBSI3U
(MOHHO#, KOBaJICHTHOW, METaJUTMYECKOM ), 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEAKITIH U TTOJIOKEHUS
XUMHYECKOTO PAaBHOBECHS OT Pa3IMYHBIX (JAKTOPOB;

- COCTaBIJISITh YPAaBHCHHUSI U CXEMbl XMMHUYECKUX PEaKUUU U MPOBOJIUTH MO HUM CTEXHUOMETPUUYECKHUE
pacuerTs;

- BBIMIOJIHATh XUMUYECKUN SKCIIEPUMEHT IO PACIIO3HABAHUIO BaKHEUILIMX HEOPTAaHUYECKUX BEIIECTB U
TIOJIy4E€HUIO POCTEUIINX BEIIECTB;

- TPOBOIUTH CaMOCTOSATEIHHBIA IMMOUCK XUMHUYECKOW HH(DOPMAIMH C WCIONH30BAHHEM Pa3IMIHBIX
WCTOYHUKOB (HAYYHBIX M3JJAaHHI, KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB Internet).

BJIAJIETD:

- METOIAaMH OIpENEIICHHS BO3MOKHOCTH TIPOTEKAHUS XUMHYECKMX NPEBPAIICHUH B Pa3IMYHBIX
YCJIOBHSX U OLIEHKH UX MOCJICACTBHH;

- TEOPETUUECKUMH METOJJAMHU OITMCAHUS CBOMCTB IMPOCTHIX U CIOKHBIX BEIIECTB HA OCHOBE MOJIOKEHHUS
COCTaBIISIIOIIUX MX dJIeMeHTOB B [Teproguyeckoii cucreMe XMMUYECKHUX JIEMEHTOB;

- ciocobamu 6e301macHOro 00parIeH s ¢ TOPIOYUMHU U TOKCHYHBIMU BEIECTBAMH;

- OCHOBHBIMH HaBBIKAMHU PAa0OTHI C 1TAOOPATOPHBIM 000PY0BAHUEM;

- METOJJaMH{ TIPUTOTOBJICHHUS PACTBOPOB 3aJaHHOM KOHIICHTPAIIHH.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIHHEI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

z

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

Tema (pa3nen) TUCIUTUTMHBI
Camocr.

Moavrrom (Contuancr TTaAAnar naAnTLT




vivnunn | ovmnaapo sruvupar. pauvim pabora

1 [IpenMer u 3amaunm XWMHH, OCHOBHEIE ) 5 4 7
TOHSTHS M 3aKOHBI XUMHH.

) Crpoenne aromMa ¥ TEPUOAUYECKHIA ) ) ]
3aKOH.

3 Xumudeckass CBs3b. THIIBI XHUMHUYECKOM 2 > g
CBSI3H.

4 OCHOBBI XUMUYECKOW TEPMOIMHAMHUKHU U ) ) ] 10
KHUHETHKH, PABHOBECHE.
PactBops!. CrniocoOsl BBIPAKEHUS

5 KOHIICHTpAIIUH, KOJUTUTaTHUBHBIC 2 2 4 8
CBOMCTBA PacTBOPOB.

6 PactBopsl, ANEKTPOIIUTHYECKAS ) ) 4 ]
JIUCCOITHALIHS.

7 KucnotHo-ocHOBHBIE ~ paBHOBECHUS B ) 5 ] 10
pacTBopax.

] OKHCIIUTENHHO-BOCCTAHOBUTEILHEIC ) ) 4 ]
peaKuuu.

9 Xumus BoAOpO/ia U rajJoreHoB. 2 2 4 8

10 XuMUs XaIbKOTCHOB. 2 2 4 8
XYMUS THUKTOICHOB M HEMETAIUIOB 13 m

11 14 rpynn Ilepuoamueckoil cuCTEMBI 2 2 4 8
3JIEMEHTOB.
XuUMHSI IIENOYHBIX IEI0YHO3EMEIBHBIX

12 METAaJLJIOB Hu METAaJLJIOB IJIaBHBIX 2 2 4 8
MOTPyTI.

13 XHUMHSA KOMIUICKCHBIX COCIMHCHUM. 2 2 4 8

14 | XuMus nepexoaHbIX METAIIIOB. 4 4 8 13

Htoro gacos 30 30 60 120

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 270 gac., 6 3ad.en.

4.2.

Coneprxanue JUCHUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (pazzesiam)

Cemectp: 1 (Ocennuii)

1. Hpe;[MeT n 3aga4 XUMHWH, OCHOBHBIC ITOHATHA U 3aKOHbI XMMHUH.

XuMus KaKk OJlHA U3 €CTECTBEHHBIX HayK. BzaumocBsas3bp xumuu, puszuku u 6uonorud. OcoOeHHOCTH
XUMHUM Kak Haykd. CTpykTypa M a3bIK xumuH. BemectBo. Knaccudukanuss XuMHUYECKHX BEILECTB.
XUMHUYECKHE JIIEMEHTHL. ATOM, AaTOMHBIM HOMEpP, OTHOCHUTENBHAs AaTOMHas Macca, HW30TOMBI.
PacnpocTpaHéHHOCTh XMMHYECKHX BJIEMEHTOB B mpupone. Ilepuoanyeckas cucremMa XUMHUYECKHX
anemeHToB. Crpykrypa Tabmuuel J.M.MenneneeBa, rpymmbl, mepuoabl W Onokd. Mertamisl u
HeMeTaJUIbl. XHMUYECKHE COCIMHEHMS MU HUX XapaKTEpUCTUKH: CTPOEHHUE, COCTaB, CBOMICTBO.
[Ipocteie u cnoxsble coeauHeHUs. CTEXMOMETPUYECKHE COOTHOLIEHHS, 3MIUpUYEcKas |
MoOJeKyasipHas  ¢opMmynaa coeaMHeHHMsA. BanmentHocTe  3nemeHToB.  Hecrexmomerpuueckue
COEOMHEHUS. AJTOTPOIHBIE U NonuMopdHbIe Moaudukannu. OCHOBHBIE KJIacChl HEOPraHMYECKHX
COCIMHEHUI: OKCHJBI, KHCJIOTBI, OCHOBaHMSA, COJM, OWHapHble coenuHeHUs. IIpeBpameHus
XUMHYECKUX COEIMHEHHH. YpaBHeHHs peakuuil. CTexnoMeTpuuecKrue pacd€Tbl MO0 ypaBHEHHSIM
peakumii. Xumudeckas nepeMmenHas. dopManbHas 3alUCh U MEXaHU3M PEaKIUU. DHepreThudecKas
KpHUBasi XUMUUECKON peakunu. DIEMEHTapHBIN aKT XUMUYECKON peaKiuu.

2. CTpOGHI/IC aroMa " HepI/IO,Z[I/I‘IGCKI/Iﬁ 3aKOH.



Bonoponornono0Hbie  atoMbl W HOHBL. ODIIEKTPOHHBIC YPOBHU OSHEPIWH, BOJHOBBIC (YHKIUH,
NPOCTPAHCTBEHHOE PACIIPE/ICIICHNE JIEKTPOHHOM IUIOTHOCTH, pajuaibHasi M YIJIOBask 3aBUCHMOCTb
BOJHOBBIX (yHKIMIA. KBaHTOBBIE YHCIIa 3J€KTPOHA. MHOTOAJIEKTPOHHBIE aTOMbl. OIHOIIEKTPOHHOE
npudnxenue. DddektuBHbie 3apsnel. BogopomonomnoOHbie opOutanu. [IpuHIMIBI 3amoTHEHUS
opOutaneii. /lnarpamMma SHEpreTHYECKMX ypoBHEH aroma. Ilepromuyeckue CBOWCTBA JJIEMEHTOB:
aTOMHbIE W  HWOHHBIE  PaJUyChl, DJHEPrHs MOHU3ALMM M  CPOICTBO K  DJIICKTPOHY,
ANEKTPOOTPHULATEIBHOCTD 0 MaJTMKEeHY

3. XuMu4deckas cBsI3b. THIIBI XUMUYECKOHN CBI3U.

OO0pa3oBaHne XUMHUYECKOW CBSI3M MexIy aromamu. KosanentHas cBsisb. BanentHocts. [lpaBuio
okteta. CtpykTypsl JIbtonca. PezonancHsie cTpykTypbl. DOpManbHbIi 3apsia U CTENEHb OKUCICHUS
JJIEMEHTa B COEIMHEHUHU. XapaKTEPUCTUKN XHUMHUYECKON CBSA3M — MOPSAOK CBS3H, JIMHA, SHEPIUS,
HOJIAPHOCTH. [eomMeTpust Mosekya. Mozenb OTTalKUBaHUs 3JEKTPOHHBIX Map BAaJIEHTHBIX opOuTanei
U ee orpaHuyeHus. Teopusi rHOpHIM3AaLIUU U HANPaBICHHOCTh CBSA3CH. DJEKTPOHHBIE COCTOSHUS
MOJIEKYJBI. MeTojI MOJIEKYJIIPHBIX OpOuTaneid. DNeKTpoHHAs KoHGUrypamus Monekyinsl. Mertog MO
B npubmmwkenun JIKAO. KoppemsunonHble auarpaMMbl, CBS3bIBAIOIINE, HECBA3BIBAIOIINE U
pasphIXJIAIOIINE OpPOUTAIM, MOPSIOK CBA3U. OIJIEKTPOHHOE CTPOCHHE JIByXaTOMHBIX MOJIEKYIL.
[lonsatue o mnoctpoernun MO reTeposAepHBIX ABYXaTOMHBIX MOJEKYI. MeXMOJIEeKyIsIpHbIC
B3auMojieiicteus. BopoponHas cBsi3b, €e IpUpoza, CBOMCTBA U POJIb B JKUAKOCTSIX, MOJIEKYJIIPHBIX
KpUCTajulax ¥ MakpOMOJIEKYlax. BaH-nep-BaalbcoBa CBA3b, pa3IMYHbIE BUIBI JUIOIb-IUMOIBHBIX
B3aUMOJCHCTBU.

4. OCHOBBI XUMHUYECKOH TEPMOAMHAMUKU U KUHETUKU, PABHOBECHE.

Knaccuduranms xumudeckux peakuuil. CTEXHMOMETPHUUECKOE OMHCAHWE XMMHUYECKOH peakluu.
DHepreTuyecKas KpuBas JJEMEHTAPHONH XuMHUYecKol peaknmu. [IpsmMast 1 oOparHas peakiuu.
[lepBblil 3aKOH TEPMOIMHAMUKH M €T0 IPUMEHEHNE K XUMUYECKUM peakUuusiM. DHTanbnus. Temnora
XMMHYECKUX PEAaKLUil MPH MOCTOSHHOM 00beMe M NPU MOCTOSHHOM JaBJICHUU. TepMOXMMHUYECKHe
ypaBHeHUs1 peakumid. 3akoH lecca. OHTambnuu 00pa3oBaHMs, CrOPaHUS, PACTBOPEHHUS.
Tepmoxumudeckrue IUKIBL. DHTponui. BTopoll 3akoH B NMPUMEHEHHMH K XHMHUYECKHM IpOIIeccaMm.
Ouneprust [u06ca, SHTANBPNUIHBI U SHTPONHUMHBIA (akropel. OOpaTHMble peakiuul. XHUMHUYECKOE
paBHOBecue — ompexneneHue M oOmume cBoiicTBa. KoHcTaHTa paBHOBecHS U €€ CBsI3b C
tepmonuHamuyeckumu  pyaknusimu. [lpuanun Jle Ilarense. TepmoaumHamudeckue CHpaBOYHBIE
JaHHBIC 00 MHIVBH/IYaIbHBIX BEIIECTBAX U XUMHUYECKUX PEaKIHAX.

XapakTepHble BpeMEHa XUMHUYECKHUX PEaKIHUid. DHEepPreTHUeCKui Oapbep XMMHUYECKOH pPEaKIIHH.
CriocoObl  akTHBauuu peareHToB. [loHATHE O MexaHu3Me XUMHUYecKoW peakiuuu. CKOpOCTb
XMMHYECKOH PEaKUUu U €€ 3aBUCHUMOCTb OT pa3sIMYHBIX (DAKTOPOB. 3aKOH JECHCTBYIOIIMX Macc.
Koncranra ckopoctu. YpaBHeHue Appenuyca. Jlumutupyromas craaus ciokHoi peakuun. Karanus,
ero poib B xXuMun. OCHOBHBIE MEXaHU3MBI KaTayn3a. O01e CBOMHCTBA KaTaIn3aToOpPOB.

5. PactBopbl. CiocoObI BBIpaKeHUsI KOHIICHTPAIMH, KOJTUTaTHBHEBIE CBOMICTBA PACTBOPOB.

PactBopnl, ux kmaccudpukanus. CrnocoObl BeIpaKEHHsI COCTaBa pPacTBOpa — MOJbHAas M MaccoBas
N4, MOoJIsApHasi KoHueHTpauus. IlonspHble u HemossipHble pacTBOopuTenu. PacTBopuMocTs U ee
3aBHCUMOCTh OT TeMmIeparypsl MW JaBieHus. Ominduve CBOWCTB pPacTBOPOB OT CBOWCTB
WHAMBUIYaJbHBIX BellecTB. KoyuraruBHbele CBOMCTBA pacTBOPOB IEKTPOJIIUTOB U HENIEKTPOIUTOB.
Ocmotnueckoe aasneHue. 3akoH Payns. Mzotonnueckuii koaddunuent. IloBrimenne Temmneparypsl
KUIIEHUS U [IOHMKEHUE TEMIIEPATYPbl 3aMEP3aHUsl PACTBOPOB € IIO3ULIUHN KOJIJIUTaTUBHBIX CBOWCTB.

6. PacTBOpBI, 2JEKTPOMUTHYECKAS TUCCOLMALIHS.

DNeKTPOIUTHYECKAsT  ANUCCOLMALUS, OJIEKTPOIMTBI W HEMIEeKTponuThl. CunbHble — cialble
3NeKTponuThl. CTEeneHb AUCCOUMANH, KOHCTaHTa Auccounanuu. Jlucconnanuss KUCIOT, OCHOBaHUN
u conell. BzaumogeiicTBiue Mexly HOHaMHU B pacTBOpE, HOHHBIE ypaBHEHHs peakiuil. CBA3bIBaHKE
HMOHOB, HAaIIPaBJICHUE PEaKUUH HOHHOTO OOMEHa.

7. KMCIIOTHO-OCHOBHEIE PaBHOBCCHUA B paCTBOpPaAX.



Kucnorsl u ocHoBanusi mo Appennycy. CunbHble U ciabble KHUCIOTBI M OCHOBaHUs. KoHCTaHTHI
KHCJIOTHOCTH M OCHOBHOCTH. CTymneHuaras auccouuanus Ha mpumepe (ocGopHOH KHCIOTHI.
KucnorHocts 1o bpeHcTeny, conpsikeHHbIE KUCIOTHI U OCHOBaHMS. Bosa Kak KHCI0Ta 1 OCHOBAHHUE.
ABTOMOHHM3AIUS BOJBI, HOH THIpokcoHus. pH pactBopoB. Pacuer pH pacTBOpoB cnabbix KHUCIOT U
ocHoBanuii. ['maponu3 coneil. bydepnsie pactBoprl. Kucinorst m ocHoBanust no Jlbrowucy.
IIpousBeneHue pacTBOPUMOCTH.

8. OKHUCTUTENbHO-BOCCTAHOBUTEIIFHBIE PEAKIIUU.

[loHATHS OKMCIEHHUSI U BOCCTAHOBIICHUS. THUIIMYHBIE BOCCTAHOBHUTENH U OKHciuTenn. CocTaBieHue
YPaBHEHUIl  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLH:  METOIbl  JIEKTPOHHOTO |
3NIEKTPOHHO-MOHHOTO OanaHca. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE MOTeHUMANbl. ConpsiKeHHBIE
OKHCIIMTENHM W BoccTaHoBUTenu. YpaBHeHue Hepucra. [Iuarpammer Jlatumepa. Ceszp J/C c
TEPMOIMHAMUYECKAUMH CBOHCTBAMHU. XHUMHUYECKHE HWCTOYHUKM TOKa, HX KilacCU(UKALMSL.
DJIeKTPOJIN3 PacCTBOPOB M PACILIABOB.

9. XvuMus BOIOpO/A U TaJIOTEHOB.

ITonoxxenne Bomopona W ranoreHoB B llepuonnueckoil cucreMme. THUIMYHBIE CBOWCTBA M CTENECHU
okucneHus rajgoreHoB. OcoOeHHOCTh Bojioposaa. M3oTomnbl Bomopo/a; nmoidydeHue u cBoiictea. MoH
runpokconus. ['mapunel. [IpombliieHHble M J1TaOOpaTOpHBIE CIOCOOBI TMOMyYEHHs BOAOpONA U
raJloreHoB. XUMHUYECKHe U (pu3mueckre cBoWCTBa rajloreHoB. ['anorenoBonoposl. B3anMoneiictpue
raJIoreHoB ¢ BopoM. Kucnopomuele coeauHeHMs rajnoreHoB. [lomyueHne M XMMHUYECKHE CBOWCTBA
KHUCJIOPOAOCOAEPKALUX COSUHEHUHN ralor€HOB.

10. Xumust XaJIbKOT€HOB.

OOmas xapakrepucThka dieMeHToB 16 rpynmbl [leprogudeckoid  CHCTEMBI  AJIEMEHTOB.
OTnuuuTenbHBIE CBOICTBa KHCIOpPOAa M O030H. XHMHUYECKHE CBOWCTBA NPOCTBHIX BEILECTB.
XaJIbKOreHUIbl — TIOJMyYeHHe M XHMHUYECKHe CBOWCTBAa. BomopomHble cOeAMHEHHS XaJIbKOI'€HOB.
Oxkcuzabl W KUCIOPOOHBIE KHUCIOTHI cepbl M ceseHa. llomydyeHne M XMMHUYECKHE CBOMCTBa
KHCJIOPOAOCOAEPKAINX COSTMHEHUI CepBhl, CeJIeHa U TeJLTypa.

11. Xumust mHUKTOTEHOB M HeMeTayioB 13 u 14 rpynm [lepuogudeckoit cUCTEMBI 2IEMEHTOB.

OOmas xapakrepucThka 1eMeHToB 15 rpynmel Ilepuoanyeckoit cuctemMbl 3J€MEHTOB. THUIIMYHBIE
CTETIeHU OKHCIICHHsI COeIMHEHMI a30Ta, Gocdopa, MbIIbsIKa U CypbMbl. BogoponHbie coennHeHus
MHUKTOT€HOB — CIIOCOOBI NOJTy4YeHUsI 1 XUMuieckue cBoricTBa. Conu ammonusi. Okcuapl 15 rpynmst
[Iepronnueckord cucremsl NIEeMEHTOB. [lonmyyeHrne U XMMUYECKHE CBOWCTBA KUCIOPOIHBIX KUCIIOT
azora u (Qocdopa, MBIIIbIKA U CYpPbMBL YIiepon, KpemHuil u 0op. OcCOOEHHOCTH CTpOCHWS,
(UBMYECKUX U XUMHUYECKUX CBOMCTB. OKCHIIBI yIIepo/ia, YyrodbHast KHciaoTa u KapOoHaTsl. OKcHIbI
KpeMHHS 1 60pa, CHIIMKAThl, OOPAaTHL.

12. Xumus HICJIOYHBIX MICIIOYHO3CMCIIBHBIX MCTAJUIOB U MCTAJIJIOB ITIaBHBIX MOATPYTIIL.

[Tonoxxenne metamioB B [lepuoguaeckoit cucteme snemeHToB. O0mMe PU3NUIECKUe U XUMUIESCKUE
CBOMCTBA METAJUIOB IVIAaBHBIX moArpymnm. [lomydyeHne W XHMMHUYECKHE CBOMCTBA IIEJIOYHBIX H
IIEI0YHO3eMEeTbHBIX MeTaiuioB. [llemoun — xumudeckne cBoiictBa. OCHOBHBIE CBOHCTBA P-METAJIOB.
OCOOEHHOCTH XHMHMHM QIIOMHHHUSA: B3aUMOJEHCTBHE C BOMOH, IIE€I0YaMHd M  KHCIIOTAMH,
BOCCTAaHOBHTEJILHBIC CBOMCTBA. XMMHYECKHE CBOMCTBA 0J0Ba M CBHHIIA.

13. XuUMHUS KOMILIEKCHBIX COEIUHEHUH.

[Tonsitne xomruiekcHoro coenuHeHus. KoopaunamumonHas teopus Bepnepa. Tumbl meHTpanbHBIX
aTOMOB U JIMTAaHJO0B. [ eoMeTpruyecKoe CTpOEHUE, KOOPAMHALIMOHHBIE YUCIIa U U30MEPHUSI KOMILIEKCOB.
Teopust kpuctamnuueckoro mois. CHeKTpbl, OKpacka W MarHUTHBIE CBOMCTBa KOMILIEKCOB.
YCTOWYMBOCTh KOMIUIEKCOB B pacTBOpax. YCIOBUsS 00pa3oBaHUS U Pa3pylICHUS KOMILIEKCHBIX
coenuHeHuii. KoHCTaHTa HECTOMHOCTH KOMIUIEKCHBIX COEOUMHEHHMM. THUIWYHBIE KOMIUICKCHBIC
COCIIMHEHUS XpOMa, KeJie3a U KoOambTa.



14. Xumus nepexoIHbIX METaJIOB.

[Monoxenne d-meramnoB B [lepuomudeckoit cucreme. DJIEKTpOHHAS KOH(MUTYpalUs MEPEXOHBIX
MeTaJyIoB. TpH psia nepexoqHbix MeTamuioB. OcoOEHHOCTH METAJJIOB MEPBOTO MEPEXOTHOTO Psia.
OCHOBHBIE XMMHYECKHE CBOMCTBA: B3aUMOICWUCTBUE C raJlor€HaMM, KUCJIOpOIOM, PacTBOPEHHUE B
kuciorax. IlepexoqHple METaIbl BTOPOTO M TPETHETO PSAAOB. THIIMYHBIE CTENEHH OKHUCIEHHS U
XUMHUYECKUE CBOMCTBA. OcobeHHocTH XUMHHU MouOIeHa: U3MEHEHHE
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX M KHCIOTHO-OCHOBHBIX CBOWCTB IPH H3MEHEHUHM CTEIECHH
okucnenus. Xumus f-anemenros. Jlantanuasl n akTHHHAABL. OCHOBHBIE CBOWCTBA M CTEIECHHU
OKHCJICHHS.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

KommnbrorepusnpoBaHHble 1a00paTtopruu, 000pyJ0BaHHBIE IPOEKTOPOM.

JlaGopaTtopHbIe CTOJIBI B Ta00OPATOPHBIX MMOMEIIECHHUSAX, 000PYAOBAHHBIX BBITSKHBIMU ITKa(paMu.
JlaGoparopHoe 000pya0OBaHKE U XUMaHAJIN3a U CHHTE3a HEOPIraHNYECKUX BEIECTB.
XUMHYECKHE PEAKTHBEI.

6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. OcHoBsl 0611eit u puznueckoit xumuu [ Texer] : yue6. mocobue qis By3os / B. B. Epemun, A. 5.
Bbopmesckuit .— Jonronpyausiii : Uatemnekt, 2012 .— 848 c.
2. O6mas v Heopranuveckast xumus [ TekcT] : yueOHUK asist By30B : pek.M-Bom 06p.P® / H. C.
AxmeToB .— 4-¢ uza.,ucnpasi. — M. : Beicias wik., 2001 .— 743 c.
3. Hayana xumun [Tekct], ans nocrynatouiux B By3bl /H. E. Ky3emenxko, B. B. Epemun, B. A. [Tonkos.
-M., JIaboparopus 3nanuii, 2018

JlononHuTenbHAs TUTEpaTypa
1. Xumust anementoB [Teker] : B 2 1. T. 1 / H. ['punByn, A. OpHio ; niep. ¢ annt. B. A. Muxaiinosa [u
ap.] - M.BMHOM. Jla6. 3nanwmii,2008
2. Xumust anemenToB [Texct] : B 2 1. T. 2 / H. I'punByn, A. DpHo ; niep. ¢ annt. JI. 0. AnukGepoBoii
[u ap.] - M.BUHOM. JIa6. 3nannii,2008
PexomeHnioBaHHast IUTEpaTypa Ul CAMOCTOATEIILHOTO N3yYCHHUS:
[paiisep ., Otkunc I1. Heoprannueckast xumus: B 2 T. M. : Mup, 2004. 486 c.
Tpetrpsaxos FO. /1., Tamm M.E. Heopraunueckas xumusi. Tom 1. OU3uK0o-XMMHUYECKHUE OCHOBBI
Heopranuieckoit xumuu. M.: Academia, 2008. 240 c.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NporpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

[TakeT nporpamm MS Office.
9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4yalOM{ AWCUUIUIMHY, NOJDKEH C OJHOMW CTOPOHBI, OBJAAETh OOIIMM IMOHSITHUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.



B pe3yabTaTe U3YyUCHHUA AUCHUIUIMHBI CTYACHT AOJIKCH 3HAaThb OCHOBHBIC ONPEACIICHUSA NUCHUIIINHBI,
YMETh IPUMCHATH IMOJTYUYCHHBIC 3HAHUA JId PCIICHUS PA3JIMYHBIX 3a/a4.

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

— TIOCEIIICHUS BCEX 3aHATHUH, MPETYCMOTPEHHBIX YU4EOHBIM TUTAHOM T10 AUCIHUILTHHE;
— BeJICHUS KOHCIICKTA 3aHSITUH;

— HANPSHKEHHON CaMOCTOSTEILHON PaObOTHI CTY/ICHTA.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— TpopaboTKy y4eOHOro Marepuaja, MOATOTOBKY OTBETOB Ha BONPOCHI, MPEIHA3HAYEHHBIX IJIs
CaMOCTOATEJILHOIO U3yUCHMUS];

— pelieHue 3a/1a4, IpeaIaracMblx CTYIEHTaM Ha 3aHATUSAX;

— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOYHOM arTeCTaluu.

ITokazaTeneM BiajieHUs MaTEpPHAJIOM CIIYKUT yMEHHE Oe3 KOHCIEKTa OTBEYaTh Ha BOIIPOCHI 110 TEMaM
JUCIUTUINHEIL.

BaxHo noOuThCA MOHMMaHMS M3y4aeMOIo MaTepHaja, a He MEXaHHYECKOTo ero 3amoMuHaHus. [Ipu
3aTPyOHEHUN H3YYCHHUS OTACIBHBIX TEM, BOIPOCOB, CIEAYeT OOpamaTrhCsi 3a KOHCYJABTALUSMH K
[IPENoJaBaTeo.

Bo3MoxkeH npoMexyTOUHbIM KOHTPOJIb 3HaHUI CTYJEHTOB B BUJIE PELICHUs 3ala4 B COOTBETCTBUU C
TEeMaTUKON 3aHSTUH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: buorexnonorus
npopuJib NOArOTOBKHU: CucreMHas ¥ CHHTETHYECKAsT OUOJIOTHs
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
JlenapTaMeHT MOJIEKYISIPHON 1 OUOJIOTHYecKoi Ppu3uku
Kypc: 1
KBaJupuKaAnus: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH
PaspaGorunkm:

K.O. 3HamMeHKOB, KaHA. X1UM. HayK
C.B. Cunkus, KaHJl. XUM. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kon 1 HauMeHOBaHME KOMIIETEHIINH NHIuKaToOpbl JOCTHKEHNUS KOMIIETEHIINH
OIIK-1 CriocoGeH u3yyarb, aHaTHU3UPOBATS, OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
HCIOJIB30BaTh OMOJIOTMYECKUE OOBEKTHI U HaMeyarb IyTH €€ PELCHUS

IMpoLeCChbl, OCHOBLIBAJACH HA MATEMAaTUYCCKUX,
(bHSI/II{CCKI/IX, XUMHUYCCKUX, OHOJIOTHYECKUX

3aKOHa

OIIK-1.3 CnocoOeH omnpenensiTs T'paHHULbl MPUMEHUMOCTH

IIOJIyYEHHBIX PE3yJbTaTOB
X, 3aKOHOMEPHOCTSIX U B3aUMOCBSI3AX

[MK-3.1 3naer npuHIOHMIILI PabOTHI M JHANa3oHbl pabounx
napamMeTpoB HCIOIB3YEeMOT0 HayYHOTO 000py/IOBaHUS

[IK-3.2 3naer o6macTy W KPUTEPUHM NPUMEHUMOCTH

I1K-3 CniocoGeH BbIOMpATh ¥ IPUMEHSTh UCIOJb3YEMBIX TEOPETUYECKUX IIOAXOIOB U  YMEHHE
noaxozsmee 000pyaoBaHNE, MHCTPYMEHTB 1 |OLICHUBAaThb TOYHOCTh NPUOIIDKEHHBIX — aHAJUTHYECKUX
METO/Ibl UCCIIEIOBAHUM Ul pelleHHs 3ajad B |METO0B BbIUMCICHUM

M30paHHON IPEJIMETHON 001acTH [1K-3.3 YMeeT NpoM3BOJUTH OLIEHKY TOUYHOCTH YMCJIEHHBIX

METOJIOB, HCHONB3yeMbIX Ha OBM, BBIYMCIHUTENHHOU
CIIO)KHOCTH  HCIIONb3yeMbIX  alTOPUTMOB H  o0beMa
TpeOyeMbIX BBIYUCIUTEIBHBIX PECYPCOB

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH

B PE3IYIBTATC U3YUCHUA TUCHUILIJIMHBI «OCHOBEI 061116171 nu HeOpFaHH‘leCKOﬁ XUMHUHN O6y‘laIOH_H/II\/’IC$I JOJIKCH:

3HAThb:

- OCHOBHBIC MOHSTHUS XMMHUH: BELIECTBO, XUMUYECKUN BIIEMEHT, aTOM, MOJEKYyJia, OTHOCUTEIbHBIC
aToMHasT ¥  MOJIEKYJIIpHasT  MacChl, MHOH, aJUIOTPOINHUA, HW30TONBL, XHMHYECKass  CBA3b,
ANEKTPOOTPULATENBHOCTh, BAJIEHTHOCTh, CTENEHb OKHUCJICHUS, MOJb, MOJSpPHAs Macca, MOJSAPHBIN
00bEM, PACTBOPBI, JJICKTPOIUT W HEDIEKTPOIUT, OSJICKTPOIUTHUECKAs JMCCOIMAIUS, KHUCIIOTa,
OCHOBaHHE, OKHCIIEHHE W BOCCTAaHOBIEHHUE, TEIUIOBON 3((PEeKT peaknuu, CKOPOCTh XUMHUYECKOU
peakiuu, KaTain3, XHMUIeCKOe PaBHOBECHE;

- OCHOBHBIC 3aKOHBI XMMHUU: 3aKOH COXPAHEHUSI MAacChl U DHEPIrUU, KPATHBIX OTHOIICHUH, TOCTOSTHCTBA
cocTaBa, OObEMHBIX OTHOIIICHH; KHHETHUYECCKHUI U TEPMOIMHAMHYECKUN 3aKOH JICHCTBYIOIIMX Macc;

- o0IIHe CBEJICHNS O XUMHUYECKOM 3JIeMeHTe (Ha3BaHHUEe, XUMHYECKUI CHMBOJI, OTHOCHTEIbHAS aTOMHAs
Macca);

- TIOJIOKEHUE XUMHUYEeCKoro 3nemeHTa B Ilepuoamueckoil cucreme (MOPSIKOBBIA HOMEp, MEPHO.,
rpynna, noarpymnmna);

- CTpOEHHE aToMa JIEMEHTA (3apsl Aapa; YUCIO IPOTOHOB ¥ HEUTPOHOB B SIJIPE; YUCIIO JIEKTPOHOB;

- JJIEKTpOHHAsi KOHQUTYpalus, paclpelelieHue 3JICKTPOHOB TI0 DHEPreTHYECKHM  YPOBHSIM,
MTOJTyPOBHSIM U aTOMHBIM OPOUTAIISM;

- CBOMCTBa MPOCTOTO BEIIECTBA, 00Pa3yeMOro JaHHBIM 3JEMEHTOM (MeTajul, HeMeTasll, arperarHoe
COCTOSTHUE TIPY OOBIYHBIX YCIOBUSX, THIT XUMHUYECKOH CBSI3U B BEUIECTBE);

- BBICIIHI OKCUJI U COOTBETCTBYIOIINN eMy TUAPOKCH]T ((POPMYIIBI, BaJICHTHOCTh M CTEIIEHh OKHCIICHHS
JJIEMEHTAa B COSIMHEHNH ), X KACJIOTHO-OCHOBHBIE CBOMCTBA;

- BOJIOpoziHOE coenuHeHue ((hopMylia, BAICHTHOCTh M CTEIIEHb OKHCIICHHS DJIEMEHTAa B COCAMHCHUH);
JpyTHE COSNUHEHUS dlIeMeHTa ((opMyIbl, KATHOHHAS WJIM aHUOHHAS (Popma).

yMeTh:




- Ha3bIBaTh HEOPTAaHUYECKHE BEIIECTBA M0 «TPUBHAIBHOINY UM MEXKTyHAPOTHON HOMEHKIIATYPE;
- OMPEACIIATh: BAJICHTHOCTh U CTEIEHb OKUCIICHHUS] XUMUUYECKUX 3JIEMEHTOB, TUIl XUMHUUYECKOU CBSA3U B
COEJIMHEHUX, 3aps] HOHA, XapakTep Cpelsl B BOJIHBIX PAcTBOpaX HEOPTaHUYECKHX COEAMHEHUH,
OKHUCIINTSIbHBIC 1 BOCCTAHOBUTEILHBIC CBOMCTBA COCIMHCHUS,
- COCTaBIISITh CTPYKTYPHBIE (POPMYITBI MOJIEKYJT U TPEJICKA3BIBATH UX TEOMETPHIO;
- XapaKTepU30BaTh: 3JIEMEHTHI B MEPUOJIaX U IpyHmnax 1o ux nojoxkeHuto B Ilepuonnueckoi cucreme
.. Mengeneesa;, oOmue XHMHYECKHE CBOMCTBA METAJIOB, HEMETAJUIOB, OCHOBHBIX KJIacCOB
HEOPTaHUYECKUX COCAUHEHUH;
- OOBSCHSTE: 3aBUCUMOCTh CBOWCTB BEIIECTB OT UX COCTaBa M CTPOCHUS; MPUPOY XUMUUECKOU CBSI3U
(MOHHO#, KOBaJICHTHOW, METaJUTMYECKOM ), 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEAKITHH U TTOJIOKEHUS
XUMHYECKOTO PAaBHOBECHS OT Pa3IIMYHBIX (JAKTOPOB;
- COCTaBIJISITh YPAaBHCHHUSI U CXEMbl XMMHUYECKUX PEaKUUU U MPOBOJIUTH MO HUM CTEXHUOMETPUUYECKHUE
pacuerTs;
- BBIMIOJIHATh XUMUYECKUN SKCIIEPUMEHT IO PACIIO3HABAHUIO BaKHEUILIMX HEOPTAaHUYECKUX BEIIECTB U
TIOJIy9E€HUIO POCTEUIIINX BEIIECTB;
- TPOBOIUTH CaMOCTOSATEIHHBIA IMOUCK XUMHUYECKOW HH(DOPMAIMH C WCIONH30BAHUEM Pa3IMIHBIX
WCTOYHUKOB (HAYyYHBIX M3JJaHHUI, KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB Internet).

BJIA/IETh:

- METOIAaMH OTpENEIICHHS BO3MOKHOCTH TPOTEKAHUS XUMHYECKHX NPEBPAlICHUH B Pa3IMYHBIX
YCJIOBHSX U OLIEHKH UX MOCJICACTBHH;

- TEOPETUUECKUMH METOJJAMHU OITMCAHUS CBOMCTB IMPOCTHIX U CJIOKHBIX BEIIECTB HA OCHOBE MOJIOKEHHUS
COCTAaBIISIIOIIMX MX dJIeMeHTOB B [leproguyeckoii cucreMe XMMUYECKHUX JIEMEHTOB;

- ciocobamu 6e301macHOro 00parIeH s ¢ TOPIOYUMHU U TOKCHYHBIMU BEIECTBAMH;

- OCHOBHBIMH HaBBIKAMHU PAa0OTHI C 1TAOOPATOPHBIM 000PYI0BAHUEM;

- METOJJaMH{ TIPUTOTOBJICHHUS PACTBOPOB 3aJaHHOW KOHIICHTPAIIHH.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

Texkymuii KOHTPOJIb YCIIEBAEMOCTH COCTOUT B PELLICHUH 3a]a4 KOHTPOJIBHBIX PaloT.
[Ipumep 3amanus B KOHTPOJIBHOI padore.

Konrponbnas pa6ora Ne 1. BapuanT 1

1-it cemectp 2019/20 yu. roga

J5(0) rpynna

12) 2(5) 3(4) 44 505 220

1. Cpean yxa3aHHBIX HAaOOpPOB KBAHTOBBIX YHCEN YKAKUTE TOT, KOTOPBHI KOPPEKTHO OMpenelisieT
cOCTOsIHUE 3JIeKTpoHa B arome. OtBer mosicHute. sl JaHHOro HaboOpa KBAaHTOBBIX YHCEN YKaXHUTE
3NIEMEHT, UMEIOLIHH | NIeKTPOH Ha JaHHOM YHEPIreTUYECKOM IOTYPOBHE.

Kak n3mensiercst 1-i moreHnman nonu3anuu B psany Na-Mg-Al? Oteer noscaute. Habop n 1 ml ms

1 3 21 +12
2 42 -3+12
3411 +12

2. a) [TocTpoiite cxeMy MOJEKYISIPHBIX OpOHTaeH it MoJeKybl F2.

*  Jng ywactun F2—, F2, F2+, Belunciure KpaTHOCTh CBA3M M YKQXUTE X MarHUTHBIE CBOWMCTBa
(mMMaMarHUTHBI WIH [TapaMarHUTHBI).

» IlpuBenuTe nmpuMep reTepoaTroOMHON YaCTHIBI, M30IEKTPOHHON vacTtuue F22+ m cocrosmen u3
aTOMOB 3JIEMEHTOB BTOPOI'O NIEPUOJA.

0) Mcnonb3yst Mmogienb ['mimnecnu, onuImuTe TeOMETPHIECKOE CTPOCHUE MOJIEKYIbl XeF4:

* n300pa3uTe KOOPAMHALIMOHHBIN TOIUAIP,

* ompenenuTe kKauecTBeHHo (>,<,=) yrsl (90°, 109°28', 120°, 180°) Mex 1y CBSI3sIMH,

* IIPUBEAUTE NPUMEP ISITUATOMHON MOJIEKYJIbI, UMEIOLIEH Jpyroe NpoCTpaHCTBEHHOE CTPOEHUE.

3. Ilpu pactBopenun B Bojge 1.42 r kpucramioruapara LiNO2-H20 monyueno 100 r pactBopa c
miotHOCThIO d = 1.01 /cM3. ][5 yka3aHHOTO pacTBOpa OMPE/IEITUTE:

a) MPOIIEHTHYIO KOHIIEHTPAINIO coiu (Macc.%);



0) 3nauenne pH npu T = 298 K, ecin korcTranta qucconnanuu HNO2 paBna 5.1-10-4. Hanumure B
HWOHHOUM (hopMe ypaBHEHHE NPOTOIUTHYECKOW PEaKIUH, YKKUTE COMPSDKEHHBIC Mapbl KUCIOT |
OCHOBAHHH.

4. OmnpenenuTe KOHIIGHTPAIHUIO HACBIIEHHOTO pacTtBopa (Monb/n) CaF2. T1P = 4.0-10-11. [TnoTHOCTH
pactBopa npumure 1 r/mi, T = 298 K. Kakoe ocMoTnueckoe AaBIeHHE OKa3bIBAECT 3TOT PacTBOP, €CIIU
CTEeNeHb IMCCOIMauy paBHa 17

5. Ilpu HarpeBanuu cmecu razoo0pazubix NO u Cl2 B pesynbrare NpoTeKaHUs PeaKIiu

2NO(r) + CI2(r) <> 2NOCI(r)

npu Ttemmeparype 3500C B cucremMe yCTaHOBWIIOCH paBHOBecue. llapuuanbHble AaBiIeHUS

koMioHeHTOB Tipu 3ToM cocTtaBui p(NOCI)=380.0 mm pr.cT., p(NO)=600.8 MM pr.cT., p(C12)=304.0
MM PT.CT.

Cuuras, uro OrHotf(T) u OrSorJf(T),

a) onpenenure Kp nanaoit peakuuu npu remneparype 3500C;

0) onpenenure [IrGot npu Temneparype 3500C.

B) JlaiiTe 060CHOBaHHBIN OTBET:

* Kak U3MEHSETCS SHTPOIUS (YBEINIUBACTCS MIIM YMEHBILACTCS) B XOAE ATON peakuuu?
* KakK U3MEHSIeTCS YHTAIbNH (YBEIMUMBACTCS WM YMEHBIIAETCS) B XOI€ 3TOM peakun?

r) U3obpasute cxemarmuecku 3aBucumoctb [IrGor or T ans 3toil peakumu. Bwigenute obnacth
TeMIieparyp, B kotopoit Kp > 1.

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
o0yuarouuxcst

HpI/IMepBI BOIIPOC 1 3aJ4a4 U3 9K3aMCHAIITMOHHBIX OUICTOB:

1. Cpemn yka3aHHBIX HaOOpPOB KBAHTOBBIX YHCENI YKa)KUTE TOT, KOTOPBIH KOPPEKTHO OMpENeIsieT
opbuTaib aToma:

n 1 ml

110

210

201
A) Onpenennure XUMHYECKHUI 3JIEMEHT, UMEIOIINN BCETO OJUH 3JIEKTPOH Ha 3TOM MOIyPOBHE.
b) Hanummure nomHyo 31€KTPOHHYIO KOH(UTYpAIHIO aToMa 3TOTO 3JIEMEHTA.

2. INocrpoiite cxeMy MOJICKYISPHBIX opOuTaneit st Mosekyasl C2.

A) [ns wactun C2, C2-, C22- BbIYUCTUTE KPATHOCTH CBSI3U.

b) Pacnionokute ykazaHHbIE YACTHLIbI B IOPSJKE YBEINUCHUS MEXbSIAEPHOIO PACCTOSIHUS.
B) Vkaxute, kakue U3 JaHHBIX YACTHII TapaMarHUTHBI.

I') [IpuBeauTe MpUMep reTepoaTOMHON YaCTHIIBI, H30JIEKTPOHHOU noHY C22- B coCTOsIIIEH 13 aTOMOB
3JIEMEHTOB BTOPOTO HEpUoa.

3. Onumute crpoeHue Monekyisl BrFS B Tepmunax mopenu ['miecnu, yKakuTe KOOpAWHALIMOHHBIN
MOJIM3/IP LIEHTPAJILHOTO aToMa.

4. ITpu narpeBanun NOCI nporekaeT peakius
2NOCI (1)1 2NO(1)+CI2(1)

Ipu temneparype 4500C B cucTeMe yCTAaHOBHIIOCH PABHOBECHE, KOTOPOMY OTBEUAIOT CJICAYIOIIHE
3HAYCHUS MapIUalbHBIX  JaBieHuil  kommoHeHToB p(NO)=0.589 arm, p(CI2)=0.294 arm,
p(NOCID)=0.117 arm. IIpu 3ToM 0061IHIi OOBEM CHCTEMBI COCTABUI 1 J1.

[Ipu oxmaxnenuun cucremsl 10 300 oC o6vem cuctemsl ymeHbimics 10 710 ma (p=1 atm). Cuuras,
yto OrHotJf(T) u OrSorf(T),

A) onpenenute Kp nanHoii peakuuu npu temmeparype 4500,
b) onpenenure [ IrGoT npu Temneparype 4500C.

B) Kak wusmensiercst sHTponust (yBEIMYMBACTCS WM yYMEHBINAETCS) B Xoje JToW peakiuu? Jlaiite
000CHOBaHHBIN OTBET.

I') Onpenenure 3nak suTansnuu (CrHot) 3Toro npouecca.



1) N306pa3ute cxeMaTn4ecKl 3aBUCUMOCTD [ ITGOT [Tt 9TOH peakiiuu OT TeMIEPaTyphI.

5. Cronpko T Na2S *9H20 nHamo B3ath, uTo0bl momyuutsh 100 r 0.78%-HOro BOmHOTrO pactBopa?
Omnpenenure 3nauenne pH storo pacteopa (d=11/cMm3) mpu 250C. Ka (HS-)=10-13. IIpotonuruueckas
peakiusi MoHa S2- MPOTEKaeT TOJNLKO MO MepBol cTyrmeHd. Hamwmure B MOHHON (opMme ypaBHEHHE
ol peakuuu. Ompenenure TeMmIeparypy Hadaja 3aMmep3aHusi d3Toro pactBopa. CuuTaiite
nucconuanuyio conu nojHou. K(H20)=1.86.

6. Mcnionb3ys METO 2JIEKTPOHHO-MOHHOTO OajlaHCca, HAUIINTE YPaBHEHUS CIIEAYIOIINX PEaKIUii:
1) PbO2 + HC1=CI2 + ...
2) Na2S203 + CI2 + H20 = Na2S04 + ...
3) KNO3 + Al + KOH + H20 = NH3 + K[AI(OH)4]
7. 1) Ucnionbiys nuarpammy Jlatumepa (pH=14)
0.37B 0.29B 0.68B 042 B 1.36B
Clo4[]------- >ClO3[]---------- >ClO2[]-----=---- >CIO[] >CI2 >ClL], onpenenure

a) TEpPMOAMHAMHUYECKYI0 BO3MOXKHOCTH auciponopuuoHupoBanus ClO2- c¢ oOpasoBanumem Cl u
CIO311 mpu pH=14. OTBeT moATBEpAUTE pacyeToM 3.7.C. peakiuu. Hamummre ypaBHEeHHE BO3MOKHON
peaxuum;

6) Oyner mu KOCI] B3ammoneiictBoBars B pactBope ¢ KI mpu pH=9 u temneparype 250C, eciu E°
(I0301/117) = 0.26 B? Hanumute ypaBHEHHE BO3MOXKHON peakiuu. OTBET MOATBEPAUTE PACUETOM 3.]1.C
peakiun. CunTaiiTe aKTUBHOCTH BCEX JIPYIMX BEIIECTB, YYacTBYIOIIMX B peakuuu, kpome OH-,
paBHbIMH 1.

8. Hamumure ypaBHEHUS peakLUil CIeIyIOMNX MPEeBPAICHUH, HCIIOIb3Ys s KaXKI0T0 MPEeBPAICHUs
MUHUMaJIBHOE YHCIIO CTaIuH.

NaOHp-p X1
Na2HPO4  Ca3(PO4)2 P4 AgNO3
X2 e
H20 toC
Na4P207 PBr3 X3

Xi-BemectBa, cogepxariue hocdop.

J1J1s BBIJICIICHHOW CTaINU HAITUIIIUTE SJICKTPOHHO-UOHHBIC YPAaBHEHUSI MTOJTypEaKIuil.

9. B ueThipex mpoOupkax 0e3 STUKETOK HAXOIATCS PACTBOPHI CICAYIONIMX COCTUHEHMIA:
Na2Si03, NaBr, Na2SO3, Na3PO4.

Hcnonb3ys xapakTepHble peakuu Ui KaXXI0T0 aHHOHA, ONPEACIUTE COACPKUMOE KaXKI0W MPOOHPKH.
Hanumuire ypaBHeHMsI Bcex NpeUIokeHHbIX BaMu peakuuii ¥ yciioBUs UX IPOBEACHUS.

10. Ilpemtoxure cocod momyuenus W BeimenaeHus SOCI2, ucmonb3ys B KadeCTBE €IUHCTBEHHBIX
HCTOYHUKOB CEPbl U XJIOpa KPUCTAIUIMYECKUE CyAb(par HATpHUs W XJIOPAT Kallusl, COOTBETCTBEHHO.
Hammumure ypaBHeHHS BCeX NPEUIOKEHHBIX Bamu peaknnii 1 yKaKUTe yCIOBHUS X MTPOBEICHUS.

11. lafiTe Ha3BaHMS KOMIUIEKCAM, YKQKUTE LICHTPAJIbHBIA aTOM U €T0 KOOPAMHALIMOHHOE YHCIIO

1) [Cr(CO)6]

2) K3[AIF6]

3) [Ni(NH3)4]J2

12. a)/]ns xomrutekcHBIX okTadapuaeckux noHoB [CrF6]3- u [MoF6]3-

1) yKaKuTe MOJIHYIO AIEKTPOHHYIO KOH(UTYPaLUIO HEHTPaIbHBIX HOHOB (1522522p6....);

2) u3obpasure, cobmomas MacmTald, nuarpaMMbl pacuierieHust d-opOuTaneil HeHTpalbHBIX HOHOB
(TKIT) u pactipenieneHre 3JIEKTPOHOB Ha ATHX OPOUTAISX;

3) ykaxuTe, y Kakoro M3 3THX HOHOB BelnuuHa dHeprum pacuieruieHus ([1) Oomblie, oObscHUTE
NPUYHHY;

4) paccuuTaiite sHeprutro cradbunmzanuu Kpucrammueckum noiem (OCKID) s xaxkgoro
KOMIIJIEKCHOTO HOHA;

5) Ha OoCHOBaHWH TYHKTOB 3) M 4) OOBSCHUTE, KAaKOW M3 ITUX HOHOB TEPMOJUHAMUYECKH Oolee
YCTONYUB;

6) paccuuraiite BenuuumHy d3(dexruBHOro marHutHoro MomeHta ([add.) (YUCTO CHUHOBOMH
cocrasisronieit) nona [CrF6]3-.



0)Hapucyiite Bce BO3MOXHBIE T'E€OMETPHYECKHE  HM30MEpBhl  OKTa3IPHUYECKOTO  KOMIUIEKCa

[V(H20)4Br2]+.
13 HaHI/IH_II/ITC YpPpaBHCHUA XUMUYCCKUX pCaKL[I/Iﬁ " YKAXUTC YCJIIOBUA UX MTPOBCACHUS:
X2
H202,H+  toC, 02
NH4VO03 > X1 >VOCI3-------> VOCI2

V203------- > (NH4)3VF6

Xi -BemecTBa, copepKaIiue BaHAIHA

14. B Bamem pacnopspKeHUM UMEETCS BOJHBIN pacTBOP CMECH CIEIYIOIINX COSIMHEHUH:
Al2(S04)3, MgS04, Na2S04

Paznenute 3Ty cMeCh XUMHUYECKAM ITyTEM U BBICITUTE KaXK/I0€ BEIIECTBO B MHANBUAYAIHLHOM BUJIE.

15. Ilpu mpokanuBaHMKM YEpHOTO OKcuaa MeTtama A cogepxamero 20% kuciaopoma o Macce IMpH
BBICOKOM TemIiepaTrype obpa3yercs KpacHO-KOpuiHeBoe coeanHeHne B. BemectBo A pacTtBopsieTcs B
pacTBope aMMuaka ¢ o0pa3oBaHHEM TeMHO-CHHEro pactBopa BemectBa C. [Ipu BHecennu B pactBop C
MOpOIIKAa METAJUIMYeCKO MeAM W JJIUTENbHOM BBIACP)KMBAHMM Oe€3 J0CTyma BO3AyXa OH
oOecrBeuynBaeTCsA, MPH 3TOM IMOJIydaeTcs: pactBop coenuHenus D. Ilpu mocreneHHOM n00aBiieHUH K
pactBopy D KOHIEHTPUPOBAHHON COJNSIHOM KHCIIOTHI BhIMajgacT OCNbIi 0cajoK, KOTOPBIM 3areM
pactBopsiercs, 00pasys pactBop E. DTOT pacTBOp MOXKET MOIIOTUTH HEKOTOPOE KOJIMUYECTBO yTrapHOTO
rasa, pu ero npomyckanuu oopasys Bemectso F. Onpenenure BemectBa A-F, Hanummre ypaBHEHUs
BCEX PEAKINI U YKAXUTE YCIOBUS UX NMPOBEICHNUS.

B

t0
NH3 Cu HClI CO

A >C >D >E >F
H20 n30

Kpurepun oneHuBaHus
Onenka ommuno 10 OGamnoB - BBICTABJISIETCSL  CTYAEHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMS Y4eOHOW NporpaMMbl IUCHUIIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JJaHHOW NpPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKH
MPUMEHATh X Ha NPAaKTHKE IPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U NMPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELIEHU.
Onenka omMYHO 9 Oa/uloB -  BBICTABISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHe 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U MPaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.
Ouenka ommyHO 8§ OGamwioB - BBICTAaBJIAETCS CTYHCHTY, IIOKa3aBIEMY BCECTOPOHHHUE,
CHUCTEMaTH3UPOBaHHbIC, IIYOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHSTHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.
Ouenka xopoio 7 6ajioB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYILIECTBY M3JIaracT €ro, yMeeT NPHUMEHSTHh IMOIYy4YEHHBIC 3HAHMS Ha NPAKTHKE, HO HEIOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.
Onenka xopomio 6 0aioB - BEICTABIISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MarepHuall, IPaMOTHO U 1O
CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHATh II0JIy4YEeHHbIE 3HaHUsI Ha IIPAKTUKE, HO JOIyCKaeT B OTBETE
WJIM B PELIEHUH 33/1a49 HEKOTOPBIE HETOYHOCTH.
OueHka XOpoIo 5 6ayuIoB - BHICTABIIAETCS CTY/IEHTY, €CIM OH B OCHOBHOM 3HAeT MaTepuall, rpaMOTHO
U IO CYLIECTBY M3JIaraeT €ro, yMeeT NPUMEHAThH MOJIyYEHHbIE 3HAHMS Ha IMPAKTHKE, HO JIOMYCKAeT B
OTBETE WJIH B PEIICHUH 3371a4 JOCTATOYHO OOJIBIIOE KOIUYECTBO HETOYHOCTEH.
OueHka yHIOBIETBOPUTENBHO 4 Oamga - BBICTAaBISAETCSA CTYAEHTY, IHOKa3aBIIeMy (parMeHTapHBIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO MpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHMH,
HapylLIeHUs JIOTMYECKON II0CIIeI0BATEIbHOCTH B M3JIOKEHUM IIPOIPaMMHOIO Marepuajla, HO IIPU 3TOM
OH OCBOMJI OCHOBHBIE pa3lieibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJIs JalibHeimero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.



OueHka yIOBICTBOPHTENBHO 3 Oajula - BBICTAaBISIETCS CTYICHTY, MOKa3aBLIEeMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMUOKM B (OPMYIHPOBKaX Oa30BBIX MOHSATHH,
HApYILCHUS] JIOTMYECKOH MOCJIEOBAaTEIbHOCTH B M3JIOKCHUM HPOrPAMMHOIO Marepuaina, ciiabo
BJIaJICET OCHOBHBIMU pa3JieliaMy y4eOHOW MpOrpaMMbl, HEOOXOMUMBIMHE JUIS JaJIbHEHUIIEro 00yUeHHs U
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAHIAPTHON CUTYaIHH.

OueHKa HEYIOBIETBOPUTEIBHO 2 Oajuia - BHICTABISETCSl CTYACHTY, KOTOPBIA HE 3HAET OOJbIICH YacTH
OCHOBHOTO COJepKaHUsl y4eOHOHW MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMMOKH B
(OpMyIHPOBKaX OCHOBHBIX MPUHIIUIIOB M HE YMEET UCIIONB30BaTh MOTYyYCHHBIC 3HAHHS NTPU PEIICHUN
THUIIOBBIX 33/1a4.

OreHka HEYIOBJICTBOPUTENBHO | Oayulr - BBICTABIACTCS CTYICHTY, KOTOPBHIH HE 3HA€T OCHOBHOTO
cojiep )KaHusl y4eOHOH MpOorpaMMbl IUCIUILTUHBI, JOMycKaeT rpyOeiiinne omuOKd B (GOPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYCCKHX
3aj1au.

5. MeTtonu4eckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

Ilo AUCHUIINIMHEC MPEAYCMOTPCHO [BAa KOHTPOJIbHBIX MCPOIPHUATUA: Z[H(I)(l)epeHL[PIpOBaHHBII\/'I 3a4€T 110
HpaKTI/I‘IeCKOI\/'I YaCTH U OK3aMCH.

[lo nmpakTuueckoid wacTu Kypca mpenycMoTpeH anddepeHurpoBaHHBIA 3a4eT C HPOCTaBICHHUEM
OLIEHOK «OTJIMYHO», «XOpOLIO», «YIOBJIETBOPUTEJIBHO», «HEYHOBIETBOPUTEIBHO», a  TAKXKE
COOTBETCTBYIOLINX UM Oayll B JecsaTHOATbHON 1Kaje. OTMETKa MO 3a4eTy BBICTABISIETCS Ha OCHOBE
OTMETOK, MOTyYEHHBIX CTYyAECHTOM IIPU BBIIOJHEHUH U c/lade BceX paldoT, MpeyCMOTPEHHbBIX yueOHBIM
IUTAaHOM U pabodei mporpaMmoi AucuuIuIMHEL [lo TeopeTnyeckoi yacTu Kypca MPOBOAUTCS YCTHBII
9K3aM€H C  [IPOCTaBICHUEM  OLEHOK  «OTIUYHO»,  «XOPOLIO»,  «YIOBIETBOPUTEIHHOM,
«HEYIOBJICTBOPUTEIHHO», a TaKKE€ COOTBETCTBYIOLUIMX MM Oami B jaecaTuOauibHOM mkane. [lpu
IPOBEJCHUN YCTHOTO 3K3aMeHa OOydaroIieMycsl MpPEeAOCTaBISIeTCS OJMH akajgeMuueckuil dac (45
MHUHYT) Ha noArotoBky. Onpoc oOydvaromierocsi mo OujIeTy Ha YCTHOM 3K3aMEHE MPOBOIUTCA 10 TeX
1op, TMOKa 3K3aMEHaTrop He yOensTcs B OObEKTMBHOCTH BBICTABISIEMOW OIICHKH, HO HE JIOJDKEH
MIPEBBIIIATH OHOTO ACTPOHOMUYECKOTO Jaca.



