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1 Ienn m3axa4m U3yYeHUs1 AUCHHUIIMHBI (MOAYJIsT)

1.1 Ilean ocBOeHUS AUCIUILIMHbBI
dopMUpoOBaHUE TOTOBHOCTH K  MPO(MECCHOHANBHOW  JIEATEIBHOCTH, CBSI3aHHOM ¢
MIPOTHO3UPOBAHWEM CBOMCTB BEIIECCTB M MEXAaHU3MOB IPOTEKAHUS XHUMHYECKUX IPOIIECCOB Ha
OCHOBE JIaHHBIX O CTPYKTYpE BEIIeCTBa M (DYHIAMEHTATbHBIX MMOJIOKCHUI KBAHTOBOMEXaHUYECKOU
TEOPHH, B COOTBETCTBUU C KOMIIETCHTHOCTHBIM TIOJIXOJ/IOM.

1.2 3apauy qTUCHUILIMHBI

- OBnajsicHHE CUCTEeMOM (YHIAMEHTAIBHBIX XMMHYCCKUX IMOHATHH B 00JACTH KBAaHTOBOM
MEXaHWKH W CTPOCHHS BEIIECTBA, HEOOXOAUMBIX B  JalibHEHIIed mpodeccHnoHATbHOMI
JIEATEIHHOCTH;

- PackppITHE POJIM COBPEMEHHBIX TEOPHH, OMHMCHIBAIONIUX CTPOCHHE BEIECTBA, KAaK OCHOBBI
TEOPETUYECCKOU U IKCIIEPHUMEHTAIbHOU XUMUM;

- ®opMupoBaHUE YMEHUS MPUMEHSITh TEOPETUUCCKIE 3HAHUS B 00JIACTU CTPOCHUS BEIICCTBA
JUTS PEIIeHHUs PAKTHYSCKUX 3a/1a4 JajdbHeHIIen mpodhecCHOHATBLHOM IeATEIIBHOCTH.

1.3 MecTo AuCHMILIMHBI (MOAYJIfA) B CTPYKTYpPe 00pa3oBaTe/ibHOMH NPOrpaMMbl
Hucuunnuna «CTpoeHHe BeIIecTBa» OTHOCUTCS K oOsi3aTenbHOMl wactu  bioka 1
«Jducuuminnel (MOIysH )» y4eOHOTO MIIaHa.
Nzyuenunto nucuurminiabl «CTpOCHHE BEUIECTBA» MPEANIECTBYET H3YYCHHE TUCIUTLIINH
«MaremaTtuka» u «Heoprannyeckas xumus». JlaHHas NUCUUIUIMHA SIBISETCS MPEIIIECTBYIOMICH
JUTSL TUCUMIUIMHBL «Oprannyeckas XuMus».

1.4 IlepeyeHbr NJAHMPYEMBbIX Ppe3yJbTATOB OO0y4YeHHS] 1O AUCHMILVIMHE (MOAY.JIIO),
COOTHECEHHBIX ¢ IUIAHMPYeMbIMHM pe3yJIbTATAMH OCBOCHHUSI 00pa3oBaTeJbHOI
NPOrpamMMbl
N3ydyenne maHHOW y4eOHOH MUCIUIUIMHBI HAINPABJICHO HAa (OPMHUPOBAHUE Y OOYUAIONTUXCS

obmenpodeccronanpbHoi komrereHu (OI1K):

KO,H 1 HAMMCHOBAHHNC MHAUKATOPpA PCSyJ’IBTaTLI 06y‘IeHI/I$1 10 JUCHUIIIINHE
JOCTUKCHUS KOMIICTCHIIMHU

OIIK-4. CniocoGeH mIaHupoBaTh pabOThl XUMHYECKOW HANpaBICHHOCTH, 00pabaThIBaTh M HHTEPIPETUPOBATH
MOJIy4EeHHBIE Pe3yJbTaThl C HCIHOIb30BAaHHEM TEOPETHUECKUX 3HAHWN M MPAKTUUYECKUX HABBIKOB PEIICHUS
MaTeMaTHYeCKUX U PU3MYECKUX 3a/1a4

HOIIK-4.1. Hcnonezyer 6a30Bble | 3naem 0a30BbIE 3aKOHBI (PU3MKK M MAaTEeMAaTHKH, HCIIOJIb3yeMble B 00JIacTH
3HaHUS B 00JAaCTH MaTeMaTHKH | | CTPOCHMSA BEIIECTBAa, HEOOXOIMMBIE I MIAHUPOBAHUS paboT XMMHUYIECKOMH
(U3MKM TIpH TUITAHWPOBAHWHM pPA0OT | HANpPaBICHHOCTH

XUMUYECKOU HATIPABIEHHOCTU yMeem  WCIONB30BaTh 0a30BbIE 3aKOHBI (HM3MKM M  MaTEeMaTHKH,
UCTIOJIB3yeMBbIe B 00JAaCTH CTPOEHUS BEIIECTBA, JUIA IJIAHWPOBAHHS paboT
XMMHUYECKOI HarpaBiIeHHOCTH

61a0eem criocobaMy MPUMEHEHHsI 0a30BbIX 3aKOHOB (DM3UKH M MaTEMaTHKH,
UCTIONB3YEMBIX B 00JaCTH CTPOEHHS BEIIECTBA, HEOOXOIUMBIX IS
IUITAHUPOBAHUS PabOT XUMHYCCKON HAMPABICHHOCTH

NOIIK-4.2. O6pabaTsiBaeT JaHHbIE C | 3Haem CTAaHIAPTHBIE METOABI 0OPaOOTKH JaHHBIX C UCTIOJIB30BAHHEM

MCIIOJIb30BAHUEM CTAaHAAPTHBIX ArIIpoOKCUMAIINU YUCJIICHHBIX XapaKTECPUCTUK
croco0oB arrmpoKCUMalun ymeem HCIIOJIBb30BaTh OCHOBHBIC MCTO/bI o6pa60T1<1/1 JaHHBIX C
YHUCJICHHBIX XapaKTCPUCTHUK HCTIOJIb30BAHUEM allIIPOKCUMAIMU YHUCIICHHBIX XapaKTCPUCTHUK

61a0eem MeTofaMu 0OpabOTKM JAHHBIX C UCTOJIH30BAHUEM CTAHIAPTHBIX
MIPUEMOB aMMPOKCUMAIIMK YHACIICHHBIX XapaKTePUCTHUK, HEOOXOAMMBIMU TIPH
pEIICHIH 3a/1a4, BOSHUKAOIIUX MPH U3yYCHUH CTPOCHHS BEIICCTBA

NOIIK-4.3. Unrepnperupyer 3Haem Ga30BbIe 3aKOHBI U MIPEICTaBICHNUS (PU3NKH, HEOOXOANMBIE B
pe3yNbTaThl XUMHUIECKUX 00J1aCTH CTPOEHHS BEIECTBA

HaOJIIOICHHH € HCTIONIb30BAHHEM YMeem WHTEpPIPETUPOBATh Pe3ybTaThl XMMHUUYECKUX HAOMIOAEHMH C
(bu3nYecKUX 3aKOHOB U UCIIONb30BaHUEM (DM3UYECKUX 3aKOHOB U IPEJICTaBICHUM

Tpe/ICTaB/ICHUM e1adeem  METOHAMH  HWHTEPIPETallMd  pPe3ydbTaTOB  XUMHUYECKUX

Ha6J'HO,Z[€HPII>i, TOJIYYCHHBIX B obJactu CTPOCHUS BCIICCTBA, C
UCIIOJIb30BAHUEM q)HSPI‘{CCKI/IX 3aKOHOB U HpeHCTaBHGHI/Iﬁ




Pe3ynpraTsl 00y4eHHUs O JUCHUILIMHE JOCTUTAIOTCS B paMKaX OCYIIECTBICHHUS BCEX BUJIOB
KOHTAaKTHOH M CaMOCTOSTEIbHOW pabOThl O0YyYalomMXCS B COOTBETCTBHM C YTBEPKICHHBIM
Y4eOHBIM IJIAHOM.

WNH1uKaTophl TOCTH)KEHUS KOMIETEHIIMN CYUTAIOTCS C(OPMHUPOBAHHBIMU ITPH TOCTIKEHUU
COOTBETCTBYIOILINX UM PE3yIbTATOB O0YUEHHUSI.

2. CTpyKTYypa U coJiepKaHue TUCHMNIHHBI

2.1 PacnipeeneHue TPyA0EMKOCTH AUCHMILIUHBI 110 BUAAM padoT

OO1iast TPyA0EMKOCTh JUCIUILIAHBI cOCTaBisieT 3 3aueTHbie equHuibl (108 wacom), ux
pacmpesiesieHue o BuaM padoT MpeICcTaBIeHO B TaOIUIIE.

By yueOHo# paboThI Bcero | Cemectp (4acsl)

4acoB 4 5)

KonTakTHas pabora, B TOM 4Hce:

AyauTopHbIe 3aHATHS (BCEro): 68 68 -

3aHATUSA JEKIMOHHOIO THUIIA 34 34 -

71a0opaTOpHBIC 3aHATHS

3aHATHS] CEMUHAPCKOTO THUIIA (CEMUHAPDI, TPAKTUYECKHUE 3aHATHA) 34 34

HNnas koHTaKTHasi padoTra: -

KoHnTpoib camocrosrensHoi padbotsl (KCP) 2 2 -

[Tpomexyrounas arrecranus (MKP) 0,2 0,2 -

CamocrosiTejibHAsI padoTa, B TOM YHcIe:
KypcoBas pabora - -
[IpopaboTka yueOHOro (TEOPETUYECKOr0) MaTepuaa 27,8 27,8
BrimonmHeHEe WHANBUIYATBHBIX 3aJaHUH (ITOTOTOBKA - - -
COOOIIICHUH, Pe3CHTAITHH )

Pedepar 10 10 -
[ToaroroBka K TEKYyIIEMY KOHTPOITIO - - -
KonTpoJsn -
[ToaroroBka K 3K3aMeHy - - -
Oo6mast qac. 108 108 -
TPYA0EMKOCTH B TOM YHCJIe KOHTAKTHasA padora 70,2 70,2 -

3ad4. ell. 3 3 -

2.2 Copep:xanue TUCHUTLIUHBI

Pacnipenenenne BuoB yueOHOM pabOTHl U MX TPYAOEMKOCTH MO pa3jeiaM JIHUCHUIUIMHBI.
Paznensl (TeMbl) TMCHMITIMHBI, H3ydaeMble B 4 cemecTpe (ouHas opma o0ydeHus)

Ne HaunmenoBanue pa3ienon(TeM) Ko-Bo yacos
BCETO AynutopHas Breaynuropnas
paborta pabora
JI I13 JIP CPC
1 2 3 4 5 6 7
1 | KBantoBOMeXxaHu4ecKasi TEOpHs 34 12 10 - 12
CTPOCHUSI BEIIECTBA
2 | CuMMeTpus MOJIEKYJT 20 6 6 - 8
3 | DHepreTuYecKue acleKThl CTPOCHHS 23,8 6 10 - 7,8
MOJIEKYJI. DIEKTPUYECKHE U MATHUTHBIE
CBOMCTBA BEIIECTB




4 | CtpoeHue BelecTBa B 28 10 8 - 10
KOHICHCHUPOBAHHOM COCTOSIHUT

HUTOI'O no pazoenam oucyuniumol 105,8 34 34 - 37,8

Kontpoib camocrostensHoit padotsl (KCP) 2

ITpomexxyrounast arrecranus (MKP) 0,2

[ToaroToBka K TEKyIeMy KOHTPOITIO - - - - -

OO0m1as Tpy10€MKOCTb I10 TUCIUIUIMHE 108

[Tpumeuanue: JI — nexuuu, [13 — npakruueckue 3ansatusi / cemuHapsl, JIP — mabopaTopHble 3aHATHS,
CPC — camocrosTenbHas paboTa CTy/IeHTa

2.3 Coaep:xanue pa3aesioB (TeM) TUCHUIIHHBI
2.3.1 3aHAaTH JEeKIHOHHOI'0 THUIIA

BIIUSIHUSA CTPOEHUS MOJIEKYJI Ha X CBOMCTBA.

DIJIEKTPUUYECKUIN AUTOJIBHBIII MOMEHT B KJIACCUYECKON TEOPUHU U
KBAaHTOBOW MEXaHUKE.

[TonsipHbIE M HENMOJISIPHBIE BelleCTBA. JIMMOIbHBI MOMEHT U
M30MEPUS MOJIEKYI.

[laprmanbHble MOMEHTBI CBA3E€H U CTPYKTYPHBIX TPYIII.
BekTopHO-agAuTHBHAS CXeMa pacyeTa JUIMOJIbHBIX MOMEHTOB.

Ne| Haummenosanue Copepxanue pazzesna (TeMbl) ®dopma
paznena (TeMbl) TEKYILEro
KOHTPOJISt
1 2 3 4
1. | KBanToBo- Maremarnueckuil annapaT KBaHTOBOW XUMHUH. Oneparopsl,
MeXaHu4YecKas coOCTBeHHBIE PYHKIIH U COOCTBEHHBIE 3HAaUeHUs. OnepaTop
Teopus I"amunpTona. COOTHOILIEHUE HEOIIPEIETIEHHOCTH.
CTPOEHUS OCHOBHBIE IOCTYJaThl KBAHTOBOM XUMHUH. yYCTHBIi
BELIECTBA 3anauu 0 cBOOOIHOM JIBUJKEHUU YaCTHUIbl, IBMKEHUN YacTH- ompoc
bl B NOTEHLIMAJIBHOM SIILIUKE.
OMIUPUYECKUE U MTOJIYyIMIIMPUIECKUE METO/IbI B KBAHTOBOM
XHUMUH.
2. | CummeTpus CuMMeTpHsi paBHOBECHOM FeOMETPUUYECKOI KOHPUTypariuu
MOJIEKYJI MOJIEKYJIbI. DJIEeMEHThl cUMMeTpHH. Ornepanuy CUMMETPUH.
Toueunsle rpynmnel cuMMeTpun. [IpuBorMBIE 1 HENPUBOU-
MbI€ IIPEJICTaBICHHUS.
Knaccugukarus aromoB 1 Mosiekyi. [Tapamerpsl, onpezaens- YCTHBI
IOLIUE T€OMETPHUIO MOJIEKYJIbI, MEXbSIICPHBIE PACCTOSHUS, Ba- onpoc
JIEHTHbIE YIIIbl. BHyTpeHHME BpalieHus Moiiekyi. [lonsatue
KoH(popmanuu Mosekyi. lllaxmaTHble U 3aTeHeHHbIe KOH(U-
rypanuu.
3. | DHepreTHyeckue [DHEPreTUICCKUIl KPUTEPUH CYIIIECTBOBAHHS HEKOTOPOI COBO-
aCIIEKThI TEOPUH |[KYTTHOCTHU 3(PPEKTUBHBIX aTOMOB KaK €JMHON YaCTHUILIbI — MOJIE-
CTpOECHUS KyJIbl. DHEprusi 00pa30BaHMsI MOJIEKYJ U3 CBOOOIHBIX aTOMOB.
BELIECTBA. [TapunanpHble SHEPTUU OTAEIBHBIX BUJOB XUMHUYECKON CBS3H
DNEeKTPUYECKUE [0JHOTO BUJA B JIOOBIX MOJIEKYJaX.
Y MarHUTHBIE OHeprust 00pa3zoBaHusi MOJIEKYIbI. [I0CTOSIHCTBO SHEPTHH CBSI-
CBOMCTBA 3€il OIHOTO BHJIA B MOJIEKYJIaX.
BEILECTB DHeprust CTaOMITM3aIi| KPUCTAIMIECKHUM TI0JIeM, Kak a¢dekt | pedepar
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Jleopmariust MOJIEKyYJ BO BHEIIHEM 3JIEKTPUUECKOM roie. MH-
TyHIHPOBAHHBI MOMEHT U MOJSPU3YyEMOCTb MOJIEKy1. CpenHss
[OJISIPU3YEMOCTb, AHU30TPOIUS IOJIAPU3YEMOCTH.

CBs13b MOJIEKYJIAIPHBIX IOCTOSIHHBIX —JUIIOJBHOTO MOMEHTA U
[OJISIPU3YEMOCTH — C MAKPOCKOITMYECKUMHU XAPAKTEPUCTUKAMU
BELICCTBA.

MomnsipHasi pedpakius. OMIUpUYEcKas cxema pacueTa pedpa-
KLU

MarHuTHbBII MOMEHT U MarHUTHasi BOCIIPUUMYHUBOCTb MOJIEKY-
bl COCTOSIHME MOJIEKYJI B MArHUTHOM 10JI€. /lnamMarHuTHeIe 1
[apaMarHuTHbIE BelecTBa. PeppoMarHeTU3M.

3eeMaHOBCKIE YPOBHHU SHCPTHH. VcaoBus SAACPHOTO MAaruuT-
HOI'O p€30HAaHCA.

Xumuueckuii ciBUT U ero uarepnperanus. J11P. [Tapamaruut-
HbIC YACTHUIIbI.

[TonHast sHEprus MOJEKYJbl KaK CyMMa DJIEKTPOHHOM, Kojieba-
TeJIbHOU U BpaIlaTeIbHON COCTABISAIONINX. MeXMOIeKyIsIpHOe
B3aMO/IEVICTBUE.

OTHOCUTENIBHOE TI0JI0’KEHUE AIEKTPOHHBIX, KOJIE0aTEIbHbBIX U
BpallaTeJIbHBIX YPOBHEH dHEPIUH.

SJIGKTpOHHBIe COCTOsHMHA, KoJieOaTeIbHEIE COCTOsAHUS, Bpala-
TCJIBbHBIC COCTOSAHMA.

BparmiarenbHbie, KOJIeOaTeIbHbBIC U AJIEKTPOHHBIC CIICKTPHI.
TeOpI/Ifl KPHUCTANINYCCKOTI'O ITOJIAA X TCOPUS I1OJIA JIMTAaHIO0B KaK
OCHOBA UHTEPIPETAINH CIIEKTPOB KOMIUICKCHBIX COCTHHCHHUH.
[IpaBuna oroopa.

3HaUYEHHE MOJICKYIISIPHBIX CIIEKTPOB JJIsl PELICHUS TPAKTHIeC-
KHX 3a1a4 XUMHYECKON HayKH.

Crpoenue
BEIIIECTBA B
KOHJCHCUPOBAH-
HOM COCTOSTHUHT

CtpyKkTypHas kiaccu(uKanus KOHJIEHCUPOBAHHBIX (a3.
J{luarpamMmbl cocTosiHMs. MrHOBEHHas K0J1e0aTebHO-yCpeIHEH-
Has CTPYKTypa x)uakocteil. CoBpeMeHHbIe crIocOObl OMMCaHUS
CTPYKTYpHbI )kuakoctei. AMop¢Hble BemecTa. JKuakue kpuc-
TaJIJIbI (XOJIECTEPUKH, HEMAaTHKH U Ip.). M ieanbHble KpUCTAILIBI.

Oco0eHHOCTH YIbTPAAUCTIEPCHOTO COCTOSHUS BEIIIECTB.

CtpyKTypa rpaHUllbl pa3jesia KOHJACHCUPOBAHHBIX (a3.

YCTHBIN
orpoc




2.3.2 3aHATHS CEMHHAPCKOro THNA (MpakTH4yeckue / ceMuHApckue 3aHsaTus /
JadopaTopHbie padoThl)
Ne Haumenoanue Temaruka 3ansaTuii/pador ®opma
paszena (TeMbl) TEKYILEero
KOHTPOJISL
1 2 3 4
1. | KeanToBo- Maremarnueckuil annapaT KBaHTOBOW Xxumuu. OriepaTtopsl,
MeXaHH4ecKas | cOOCTBEHHbIE (PYHKIMU U cOOCTBEHHbIE 3HaUeHUs. OCHOBHBIE
Teopus IIOCTYJIaThl KBAHTOBOW XUMUHU. .
YCTHBII
CTpOCHUA VYpasuenue UIpenunrepa. ompoc
BEILIECTBA
3agauu 0 CBOOOAHOM JIBUKEHUH YACTUILIbI, IBUKEHUH YaCTUIIbI
MOTEHLIUATIbHOM SIIUKE.
OMIIMPUYECKHUE U NTOyIMIINPUIECKHE METOIBI B KBAHTOBOU XU
MUHU.
2. | Cummerpus CuMMmeTpusi paBHOBECHOW T'€OMETPHUECKON KOH(PHUTypaIiu YCTHBIN
MOJIEKYII MOJIEKYJIbI. DJIEMEHTBl CUMMETpHUH. Onepanuy CUMMETPHUH. orpoc
Toueunsle rpymnmnel cuMMmeTpud. [IpuBoirMbIE U HENPUBOIU-
MBbI€ IIPEJICTaBICHMS.
3. | DHeprerudeckue | DHeprus 00pa3o0BaHUS MOJIEKYJIbI. pedepar
ACIICKTBI TCOPUH | Dyeprus cTaOMIN3aIUU KPUCTATUIMIECKUM TT0JIEM KaK 2P PeKT
CTpOCHHA BIIMSIHHS CTPOCHMS MOJIEKYJI HA UX CBOMCTBA.
BELIECTBA. . . .
DONEeKTPUUECKUN JUMOIbHBIA MOMEHT B KJIaCCUUYECKOM Teopuu
DIIeKTpUYECKUE 9
Y KBAaHTOBOM MEXaHHUKE.
Y MarHUTHBIE .
CEBOMCTRBA [TapunanbHble MOMEHTHI CBSI3€M U CTPYKTYPHBIX TPYIIIL.
BEILIECTB BekTopHO-aaIuTUBHAsA CXeMa pacueTa AUNOIbHBIX MOMEHTOB.

CBs3b MOJICKYJIAPHBIX TOCTOAHHBIX — JUIIOJIBHOT'O MOMCHTA U
MOJIIPU3YEMOCTH — C MAKPOCKOIMMYCCKUMU XapPaAKTCPUCTUKA~-
MH BCIICCTBA.

MonsipHas pedpakius. IMOUpUUYecKas cxema pacueTa ped-
paKIUi.

MarsuTHBI MOMEHT M MarHuTHas BOCIIPHUUMYUBOCTH MOJIC-
KYJIBI. CocrosHue MOJICKYJI B MAIrHUTHOM IIOJIC.
ﬂI/IaMaFHI/ITHHe U IMapaMarivuTHbIC BEIICCTBA. (DeppOMarHe-
THU3M.

SMP-cnekTpockonus. Y CJIOBHS SIAEPHOTO MATHUTHOTO PE30-
HaHca. XMMUYEeCKHH CIBUT. PenakcalmonHbIe SBIICHUS.
[Mudr-peareHTs!

Xumuyeckui cBUT U ero uarepnperamust. II1P. [Tapamar-
HUTHBIEC YaCTHUIIBI.

[TonHas 3HEPrUsl MOJEKYJIbI KaK CyMMa 3JIEKTPOHHOM, KOJie-
0aTesIbHOM M BpallaTeIbHONW COCTaBIISIONIHX.

OTHOCHUTENIBHOE MOJI0KEHUE DJIEKTPOHHBIX, KOJIEOATEIbHBIX U
BpallaTeJIbHBIX YPOBHEN dHEPIUH.

BpamarenbHble, kojeOaTenbHbIE U 3JIEKTPOHHBIE CTIEKTPHI.
[TpaBuia or6opa.

3HaueHNe MOJICKYJIAPHBIX CIICKTPOB JIS PCHICHUA ITPAKTUYC-
CKHUX 3a1a4 XUMHUYECKOM HayKH.
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Ctpoenue
BEILIECTBA B
KOHJICHCUPOBAaH
HOM COCTOSIHUU

YCTHBIN
oIpoc

Juarpammsl coctosiHus. CTpyKTypa U CBOMCTBA )KMIKOCTEH,
CTPYKTypa TBEPIOTO Teja. 30HHAsS TEOPUs TPOBOAUMOCTH.
Kuakue KpucTasuibl.

OCO0eHHOCTH YIIBTPAIUCIIEPCHOIO COCTOSIHUSI BEILIECTB.
MexMOIIEeKyIIIpHOE B3aMMOICHCTBUE

Komnnekcueie coequaenns. Teopust KpUCTAUIMYECKOTO OIS
Y T€OpHS MOJIs JTUTaHI0B.

2.3.3 IlpumepHasi TeMaTHKA KYPCOBBIX padoT (IPOEKTOB)
KypcoBas paboTa He mpeaycMOoTpeHa y4eOHbIM IIIAaHOM.

2.4 TlepeueHb y4eOHO-METOIMYECKOT0 O0ecnedeHHs JJisl CAMOCTOSTEIbHON padoThl
o0yuyawumuxcs Mo JMCUMILIAHE (MOIYJTIO)

z

Bun CPC

[Tepeuens yueOHO-METOIMUECKOTO 00ECTIeUeH S JUCIUTUIUHBI T10
BBITIIOJTHEHUIO CAaMOCTOSITENIbHOM paboThI

2

3

[TpopaboTka
yueOHOTo
(TeopeTu4eckoro)
Marepuaa

. Hupenscon, B.I'. KBantoBas xumus. Monexyiibl, MOJIEKYJIIPHBIE CUCTEMB]

. Kampimos, B.M. Crpoenue BemiecTBa [DIeKTpOHHBIN pecypc] : yueOHOg

. Cu3oBa,

. Munkun, B.W. Teopus crpoenus monekyn [Tekcr]

. Kypnan obueit xumun
. ’KypHas HeopraHn4eckori XUMUHU

. Kypnan ¢pusznueckoit Xumuu

U TBepAbIe Tena [DIeKTPOHHBIN pecypc]| : yueOHOe mocolOue ajs By30B

B.I'. llupenscoHn. — 4-¢ uzn. (311.) - M.: Jlaboparopus 3nanui, 2017. - 522
C. - (YueOnuk mns Beiciieid mkoisl). - ISBN 978-5-00101-502-4. — Pexxum
noctyna: https://e.lanbook.com/book/94104#book _name

nocobue / B. M. Kampimos, E. I'. Mupomnukosa, B. II. Taraypos. - 2-¢
u3n., ucnp. u pom. - Caukt-IlerepOypr : Jlamp, 2022. - 236 c. -
https://e.lanbook.com/book/90007#authors.

O.B. MornekynspHas CHUMMETpUS B HEOPraHWYECKOW WU
KOOPJAMHAIIMOHHONW XUMHUH [DNEKTPOHHBINH pecypc]| : yueObHoe mocolue
O.B. Cusosa, H.B. BanoBa, A.A. BauuH. - 13n. 2-e, nepepab. u gom.
CII6.: UszparensctBo «Jlamby, 2021. - 276 c. - (Y4eOHUKHM Ui BY30B.
CrenmaneHast sutepatypa). - ISBN 978-5-8114-2173-2. Pexum
noctyma: https://e.lanbook.com/book/76285#book _name

: yueGHOe mocobue
st ctyaeHtoB By3oB / B. . Munkun, b. . Cumkun, P. M. Munses. - 2-
e u3l., nepepad. u gomn. - PocroB w/Jl : ®enmkc, 1997. - 558 c. -
(YueOuuku m ydeOHbIE TocoOms). - buOmmorp. B konie 1. - ISBN
5222001067

Pedepar

. llupenscon, B.I'. KBanTtoBasg xumusa. Monekysbl, MOJIEKYJISPHBIE CHCTEMB]

W TBepJble Tena [DIEKTPOHHBIA pecypc] : yaeOHoe mocodue s By30B
B.I'. Hupenbcon. — 4-e uzna. (31.) - M.: Jlaboparopus 3Hanuit, 2017. - 522
c. - (YueOnuk s Beicmed mkoisl). - ISBN 978-5-00101-502-4. — Pexxum
nocryma: https://e.lanbook.com/book/94104#book name



https://e.lanbook.com/book/90007#authors
https://e.lanbook.com/book/76285#book_name
https://e.lanbook.com/book/94104#book_name

2. Kampimos, B.M. Crpoenue BemiecTBa [DIEKTPOHHBIN pecypc] : yueOHOe
nocobue / B. M. Kampimos, E. I'. Mupomnukosa, B. II. Taraypos. - 2-¢
u3a., ucnp. u gom. - Cankr-IlerepOoypr @ Jlams, 2022. - 236 c. -
https://e.lanbook.com/book/90007#authors.

3. CuzoBa, O.B. MonekynsipHasi CHMMETPUS B HEOPraHHUYECKOW ¥
KOOPJIMHAIIMOHHONW XMMHH [DNEKTPOHHBIA pecypc]| : yueOHoe mocobue
O.B. Cusosa, H.B. UBanoBa, A.A. Bauun. - 13n. 2-e, nepepald. u g0m.
CII6.: U3marensctBO «Jlanby, 2021. - 276 c. - (YueOHUKH )i BY30B,
CneumanpHas nmreparypa). - ISBN 978-5-8114-2173-2. — Pexum
nocryma: https://e.lanbook.com/book/76285#book _name

4. Munkun, B.1. Teopus crpoenust monekyn [Teker] : yuebHoe mocoOue
i ctyaeHToB By30B / B. . Munkus, b. 1. Cumkun, P. M. Munses. - 24
e u3d., mepepab. m gom. - PocroB w/J] : ®enmkc, 1997. - 558 c. -
(YueOnukun u ydeOHble TocoOus). - buOmmorp. B konme i - ISBN
5222001067

5. XKypnan oOmieit xumuun
6. JKypnan HeOpraHHYECKOW XUMUHU

7. Xypnan ¢puznueckoit XumMmuu

Y4eOHO-METOIMYEeCKUE MaTepUAIIbl JIJII CAMOCTOSITEIBHON PabOThl OOYYAIOIIUXCS U3 YHCIIA
WHBAIUJIOB W JIMI] C OrPaHUYCHHBIMH BO3MOXKHOCTSAMHU 310poBbsi (OB3) mpemocraBisiroTcs B
dbopmax, alanTHPOBAHHBIX K OTPAHUYCHUSM HX 3I0POBbS U BOCHIPUSATHS HH)OPMAITIH:

JUJist 1L ¢ HApYIICHHUSIMU 3PCHHST:

— B I1€YaTHOW (hopMe C YBEIMYCHHBIM PUPTOM. /)11 JTHIT ¢ HAPYIICHUSIMH CITyXa:

— B IIEYaTHOH opme.

J1J1s1 TUIL ¢ HApYIISHUSIMUA OTTOPHO-IBUTaTEILHOTO anapara:

— B TIe4aTHou (hopme.

I[aHHBIfI NEpCUYCHbL MOXET OBITH KOHKPCTU3UPOBAH B 3aBHCHUMOCTH OT KOHTHUHICHTA
o0yJaronmxcs.

3. 06p330BaTeJIBHBIe TEXHOJIOTUH, IPUMECHACMBIC TP OCBOCHUH TUCHHUIIIMHBI (MOJIyJ'Iﬂ)

B yueOnom mpomecce mno gucuuiuinHe «CTpoeHHME — BEIECTBa»  MCIOJB3YHOTCS
KOHCEpBAaTUBHbIE (JIEKI[UH), PEPOJYKTUBHBIE (IPAKTUUYECKHUE 3aHATUS) U TBOpUECKHE (MIOArOTOBKA
pedepaToB) nme1aroruuyecKrue TEXHOJIOTHUH.

JUis WHBaJIMOOB W JMIl C OrPAaHMYEHHBIMH BO3MOJYKHOCTSMHM 370POBbSI HCIOJB3YIOTCS
o0pa3oBaTeNbHbIE TEXHOJOIMH, MO3BOJISIOIIME TOJTHOCTBIO HMHIMBHYyaTH3UPOBATh COJEpKaHHE,
METOJIbl U TeMIIbl Y4eOHOH AEsITeNbHOCTH, BHOCUTh BOBpPEMsI HEOOXOIUMBbIE KOPPEKTHBBI KakKk B
NESATENBHOCTD CTY/IEHTA NHBAJIN/A, TaK U B IEATEIBHOCTD IIPENIOAABATEIS.

4. OueHoYHble CpeACTBA UIA TEKYNIEro KOHTPOJIsI YCIeBaeMOCTH U
MPOMEKYTOYHOMATTECTALMHU

OneHouHble cpelcTBa MpeJHAa3HAYeHbl U KOHTPOJII M OLEHKH 0O0pa30BaTeNbHBIX
JIOCTIKEHUM  O0ydYaroluxcs, OCBOMBIIMX TNporpaMMmMy y4yeOHOW aucuuIuinHbl  «CTpoeHue
BEIIIECTBA.

OneHoYyHbIE CpEICTBA BKJIIOYAIOT KOHTPOJbHBIE MaTepUasibl ISl MPOBENEHUS TeKyLIero
KOHTPOJIs B (hopMe BOIPOCOB, 3a/IaHUI U T€M JUIsl CAMOCTOSTENIbHOW pabOThl M MPOMEKYTOYHOI
arrecrauuu B opMe BOIPOCOB U 3aJaHUM JJIsl HOJTOTOBKHU K 3a4ETYy.


https://e.lanbook.com/book/90007#authors
https://e.lanbook.com/book/76285#book_name

CTpyKTYypa OLEHOYHBIX CPEICTB VIl TeKylIeil U MPOMEKYTOYHOM aTTeCTAlNHU

Ne Konun Pe3ynbTarsl 00ydeHus HanmeHnoBaHue O1jeHOUYHOTO
/1 HaWMEHOBAaHHUE (B cooTBeTcTBUH C I1. 1.4) cpencTaa
HHIUKATOpa Texkymmii |I[IpomexyrouHas
(B cootBercTBHU C 1I. 1.4) KOHTPOJIb aTTecTanus
1 HMOIIK-4.1. Ucnionb3yeT | 3naem 0a30BbIe 3aKOHBI (DM3WKH M  YCTHBIH 3a4er
0a30BbIC 3HAHUS B MaTEMaTHKH, HCIIOIb3yeMbIE B 00 onpoc
o0yacTu MaTeMaTHKU U JIACTH CTPOEHUS BEIIECTBa, HEOOA
bu3uKM mpu XOJIUMBIE ISl TUIAaHUPOBAHUS pa-
MIAHUPOBAHUH PadbOT 00T XMMHYECKOM HAaNPaBICHHOCTH
XUMUYECKON VMeem WCHOIB30BaTh 0a30BbIC
HAIPaBIEHHOCTU 3aKOHBI (DM3UKH M MaTEMAaTHKH,
UCIOJIb3yeMbIe B 00J1aCTH CTpoe-
HUS BEUIECTBA, IS IJIAHUPOBA-
HUs pabOT XMMUYECKOW HarlpaB-
JIEHHOCTH
é1adeem CrocodamMu TPUMEHE-
HUs 0a30BBIX 3aKOHOB (DM3UKU U
MaTeMaTUKH, HCIOJIb3YEMbIX B
00J1laCTH  CTPOEHHUS BEIECTBA,
HEOOXOIUMBIX IS TIJIAHUPOBA-
HUSA pabOT XMMUYECKON HarpaB-
JIEHHOCTH
2 HOIIK-4.2. 3Haem CTaHJapPTHBIE METOIbI 00pa{  YCTHBIN 3a4eT
OOpabatbiBaeT JaHHBIC C | OOTKH JAHHBIX C HCIIOJIH30BAHHEM onpoc
MCIIOJIb30BAaHUEM arMmpOKCUMAIIHH YHCIICHHBIX
CTaHJAPTHBIX CIIOCOOOB | XapaKTEpUCTUK
ATMPOKCUMALINH YMeem WCIOIB30BaTh OCHOBHBIE
YUCIJIEHHDBIX METO/bl 00pabOTKH HAaHHBIX C
XapaKTEPUCTUK HUC-ITIOJIb30BAHUEM
arnmpOKCUMAIIUN YHCJICHHBIX
XapaKTePUCTHK
enadeem MeTOAaMu 0OO0pPabOTKU
JTAHHBIX C MCMOJb30BaHUEM CTa-
HIAPTHBIX TPUEMOB ammpOKCH-
Mallid YHUCJICHHBIX XapaKTepH-
CTHK, HEOOXOJAMMBIMHU TpHU pe-
IIEHUHW 3a7a4, BO3HUKAIOLIUX
MpU U3YYCHUU CTPOCHHUS Belle-
CTBa
3 [MOIIK-4.3. 3Haem 0a30BbIe 3aKOHBI U TIPE/I- pedepar 3a4er
WNuTtepnperupyet cTaBJeHUs (PU3UKU, HEOOXOAUMBIE B
PE3yNbTaThl XUMUYECKHUX |00JIACTH CTPOCHUS BEIIECTBA
HaOIOZICHUH C yMeem WHTEPIPETHPOBATH PeE3y-
MCII0JIb30BaHUEM JTBTAThl XUMHUYECKUX HaOII01e-
(bU3UYECKUX 3aKOHOB U HUH C HCTIONb30BaHUEM (pu3uye-
pe IlCTaBJ'ICHI/Iﬁ CKHX 3aKOHOB U Hpe,Z[CTaBJ'IeHI/Iﬁ
61a0eem METOJAMU HWHTEpIIpe-
TallUM PE3yJIbTATOB XUMHUYECKUX
HAONIOZICHUH, TIOJyYEeHHBIX B
00J1acTH CTPOEHUS BEIIECTBA, C
HCIIOJIb30BaHUEM (PU3NYECKUX
3aKOHOB U MPEACTABICHUI
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TunoBble KOHTPOJIbHBbIE 32IaHUSI UJIH MHbIE MAaTePHAJIbl, He00X0AMMBbIE /51 OLleHKNU3HAHMIA,
YMeHMi, HABBIKOB U (WIN) ONBITA AeSTeJIbHOCTH, XapaKTePU3y0IMX 3Tanbl GopMUPOBAHNS
KOMIIeTEeHIIUI B Mpoiecce 0CBOECHUs1 00pa30BaTeIbHON MPOrpaMMbl

Bonpocul u 3a0anusn 011 mexkyuiezo KOHmpons

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.

32.
33.
34.
35.
36.

37.
38.

39.
40.
41.

B uém 3akirodaetcs pasHuiia noHsatuit Gyakius, pyHkiuuonan, oneparop? (OIMK-4)
Cdhopmynupyiite moHsTHE KOMMyTaTopa orneparopos (OITK-4).

Kakue oniepatopsl HassiBatoT IpMutoBbiMu? (OITK-4)

Yro takoe oneparopusie ypaBuenus? (OITK-4)

Kakue ¢pynkiun HazpiBarot cooctBeHHbIME? (OITK-4)

Omnpenenure nmoustue «CobcrBennsie 3HaueHus» (OITK-4).

B yem cymHOCTh TepMEHa «Bripokaenue ¢pynkuiin? (OI1K-4)

Kakwue onepaTopsl kBaHTOBOM Mexanuku Bam n3zectanr? (OITK-4)

Omneparop "'amunsTona (OITK-4).

3anuimre BepakeHue orneparopa Haoma (OITK-4).

3anuimTe BeIpaKeHUE MpHHIUIa Heonpeaeaeauoctu (OITK-4).

[Tepeuncnute OCHOBHBIC OCTYIAaThl KBaHTOBOM MexaHuku (OITK-4).

3anumure ypaBaenue [lpenunrepa (OI1K-4).

B u4ém mnpeumymiecTBO HCMONB30BaHUS C(HEPUUECKUX KOOPAMHAT MPHU PEIICHUU
KBaHTOBOMexaHHueckux 3ama4? (OI1K-4)

[Touemy miisi aTomMa BOJIOPOAAa M BOJOPOIONOJIOOHOTO aTOMa MOTYT OBITh IOJIYYCHBI
TOYHBIC BOJIHOBBIE (YHKIMM IyTeM MpsMoro pemieHus ypaBHenusi Illpenunrepa?
(OIIK-4)

OO6bBsicuuTe CyHOCTh MeToa Xaptpu-doka (OITK-4).

AO Cmrepa-3ennepa (OI1K-4).

Tepmbl MHOTO3JIEKTPOHHBIX aTOMOB (OITK-4).

Cucrema tepmos (OITK-4).

[Mpasuna [dpénna mis onpenenenust ocHoBHoro tepma (OI1K-4).

Dddexr 3eemana (OI1K-4).

LS u JJ-cBa3s (OIIK-4).

[Mpubmmkenne bopHa-Onmnenreiimepa (OT1K-4).

Meron IMaiitnepa-Jlonnona (OITK-4).

Meroa MO JIKAO (OITK-4).

VYpaBuenue Pyraana (OI1K-4).

[MosysMmupudecKre MeTo 16l B KBaHTOBOM xumMun (OITK-4).

Meron Xrokkens (OITK-4).

Meron ®@pocra (OIIK-4).

ApomaruuHocTh 1 anTHapomatiuuHocts (OI1K-4).

KommyTtupyrot i oneparopsl A u B eciiu A= x; B= y? (OIIK-4)

JIuneen mu onepatop A= x%? (OIIK-4)

Jlokaxwute nmuHEiHOCTH oneparopa d/dx (OIIK-4).

JoxaxxuTe, uto oneparop 1 d/dx muueen u spmurtos (OI1K-4).

V noBnetBopseT mu pynkmms exp(ax) ypasrenmio Lf=Lf, eciu L = d?/dx?? (OIIK-4)
Onenute kod(hPUIMEHT TPO3PAYHOCTH MOTEHIIMATBEHOTO Oapbepa, eciu: Do = 1, Uo-E
=101k, p=10% kr, 1=10"% (OIIK-4).

B pamkax JJ-cBsi3u ycTaHOBHTE TEPMBI 151 JJIEKTPOHHOU KoHurypaiuu Sp (OI1K-4).
YcTaHOBHTE Bce BO3MOYKHBIC TEPMBI ISl CHCTEMBI U3 IBYX P-2JIEKTPOHOB, BRIOEPHUTE HA
OCHOBAHMHU H3BECTHBIX Bam mpaBui ocHOBHOW TepM (ucmonb3yiite cxemy Paccena-
Caynnepca) (OITK-4).

Ompenenure KOHCTaHTY SkpaHupoBanus S st AO 18,2p,3p atoma xiopa (OITK-4).
Onpenenute 3pPeKTUBHBIN 3apsi sapa s 6s 37ekTpoHa aroma ragonunus (OITK-4).
Ucnone3ys MOX, noctpoiite AuarpaMmy sHepreTudeckux ypoHeit m-MO u cxeMbl ux
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42.

43.
44,
45.
46.
47.
48.
49,

50.

51.
52.
53.
54.
55.
56.
57.
58.

59.

60.
61.

62.

63.

64.

65.
66.
67.
68.
69.
70.

71.
72.
73.
74.

75.
76.

3alOJIHEHUS JJIEKTPOHAMHU Il LUKIONPONEHWIBHOM CcHUCTEeMBbl (ClIy4au KaTHOHAa,
panukaia u anuona) (OITK-4).

Ucnone3ys rpaduueckuit meron Ppocta oOIpeneauTe >HEPreTUYECKUe YPOBHH
HUKIONeHTagueHmIa u oensona (OIIK-4).

[epeurcante OCHOBHBIE 2JIEMEHTHI cuMMeTprH MoJieKyT (OITK-4).

Jaiite onpenenenue nmoustuto «rpymmay (OITK-4).

Yro takoe ToucuHas rpymmna cummerpuu? (OITK-4)

Omnpeenure onepanuo yMHOKEHUS i1 TOUeYHOM rpymmbl cummerpun (OITK-4).
Kakum 06pa3omM MOKHO OTIIHYKTE abenieBbl U HeabeneBol rpymbl? (OITK-4)

Kakue rpynmsl cummeTpun Hanbosee xapakrepHsl 1uist Mosiekyn? (OITK-4)

K kaxoii rpynne cuMMeTpUH MOXXHO OTHECTU TOMOSIIEPHBIE JBYXaTOMHBIE MOJIEKYJIbI?
(OIIK-4)

K kakoili rpymnme CcUMMETpUM MOXXHO OTHECTH Te€TepOsJEpHbIE [BYXaTOMHbIC
moJiekyibi? (OITK-4)

Yro HasbiBaroT XapakTepoM rpymmbi? (OTTK-4)

Jaiite onpenenenue repmuna «IIpencraBnenune rpymmsny (OTTK-4).

Kakue npejcraBinenus OTHOCAT K HerpuBoaumbiM? (OTTK-4)

Kakwue npencrasienus o6o3nauarorcs ty? (OI1K-4)

Kakue npencrasienus obo3Hagarorcs b1? (OI1K-4)

Kakwue mpencrasienus obo3navarorces ai? (OI1K-4)

Kakue npezacraBnenus o6o3nayarorcs e? (OI1K-4)

Omnpenenure 3J1€MEHThl CHMMETPUHU U TPYIIITY CUMMETPUH MoJieKyibl ammuaka (OIK-
4).

[Toctpoiite TabnuIly yMHOXKEHUS ISl DIEMEHTOB CUMMETPHSI MOJIEKYJIbl aMMHaKa
(OIIK-4).

[Moctpoiite kBaapaT Kamu mis rpymmsr Coy (OITK-4).

Oxapakrepu3yiite npeoOpa3oBaHue p-opOUTaNel Ipu omepanusix CUMMETPUH TPYIIIBI
Cav(OIIK-4).

Oxapaktepusyiite npeobpazoBanue J-opOuTajeH Mpu ONEpPaIHsIX CAMMETPUU TPYIIIIBI
Cav (OIIK-4).

Omnpenenure xapakTepbl HEMPUBOAUMBIX IpeacTaBieHui rpynmnsl Coy B 0a3uce p-
op6uraneii(OI1K-4).

OrmpesenuTe XapakTepbl HEIPUBOAUMBIX MpeacTaBieHuil rpymnsl Coy B 6asuce d-
op6uraneii(OI1K-4).

Yemy paBHO YUCIIO HEMIPUBOMMBIX TipesicTaBienuii rpymnmbi? (OI1K-4)

[TpuBeauTe MpUMEPbI MOJIEKY ¢ rpymmoi cummerpun Dzp (OITK-4).

[TpuBeauTe MpUMeEpbI MOJIEKY ¢ rpymmoi cumMerpun Dsp (OITK-4).

[MpuBenute mpumepsbl amopdubix Bemects (OITK-4).

Kaxwue cBoiicTBa SIBIISIOTCS HEOOX0AUMBIM Ipu3HakoM kpucrauia? (OITK-4)

Kaxkwue Teopuu crpoenust xxuakoctu Bam uzsectusi? (OI1K-4)

Haiite onpenenenue tepmuny «Mossipraas pedpaxius» (OIIK-4) [Tpu kakux
00CTOSATENILCTBAX OBUTH OTKPBITHI Me30MOp(dHbIe cBoiicTBa BemecTB? (OITK-4)

Kakyto ¢opmy Mojekyn HMeNn KUIKOKPUCTAIUIMYECKHE BEIIECTBA, OTKPHITHIC
Peitnutiiepom? (OT1K-4)

B uem pasHuia Mexay JUOTPONHBIMU M TEPMOTPOIHBIMHU JKUAKOKPUCTATITUIECKUMHU
BemectBamu? (OI1K-4)

B nuteparype pacnpocTpaHeH TEPMHH «TUCKOTHKKY», YTO OH 0003Hadaet? (OITK-4)

B kakux 1ensx ucrosnb3yercs siBiieHue sk3anbraiun pedpakuuu? (OI1K-4)

YT0 MOHUMAIOT O] TEPMUHOM (GKHIKOKPHCTAILTHYECKOE TepMOIOKphiBaio»? (OTTK-4)
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3ananus

Ipu 293K mnmotHOCTH a%-TO pacTBOpa BemectBa A B Bome paBHa d T/cM®, mokasaTens
nperomiieHuss N. Beuuciure MONSIpHYIO pedpakimuio BemecTBa a, eCiu Ui BOABI IJIOTHOCTH
cocrasnser 1,000r/cm®, a moxaszatens npenomienus — 1,333 (OIIK-4).

No a% BemiectBo A d n

78. 31,000 HCI 1,157 1,407
79. 30,000 H2504 1,220 1,370
80. 40,012 HCIO3 1,293 1,367
81. 17,034 LiBr 1,129 1,362
82. 35,002 LiCl 1,174 1,414
83. 24,501 NaCl 1,187 1,377
84. 12,505 Na2SO04 1,116 1,352
85. 9,0401 K2SO4 1,075 1,345
86. 44,012 C12H22011 1,191 1,406
87. 44,023 CO(NH2)2 1,121 1,400

88. JlumombHblii MOMeHT. [Tomnspubie u HenonspHbie BemiecTa (OI1K-4).
89. BekTOpHO-aIIUTHBHAS CXeMa pacyeTa JUMosibHbIX MOMeHTOB (OITK-4).
90. MarHuTHBIIt MOMEHT ¥ MarHUTHAsE BOCIpUUMYKBOCTH BetecTs (OITK-4).
91. Merozast DIIP u SIMP (OIIK-4).
92. DiekTpoHHbIE, KoJiebaTeIbHbIC U BpamareibHbie ypoBHH dHepruu (OI1K-4).
93. Monekynsapubie criekTpsl. [IpaBuia or6opa (OITK-4).
94. Dmuepreruueckue KpuTepuu cymiectBoBanus Mosiekyn (OI1K-4).
95. JlucriepcHOHHOE, OPUEHTAIIMOHHOE U HHIYKIIMOHHOE B3aumozeictue (OITK-4).
96. DHeprus XMMHUYECKUX CBs3eil u MeTobl e€ onpenenenus (OITK-4).
97. DOkcumepsl u akcutiekcsl (OI1K-4).
98. Teopwus kpucramummdeckoro mnoJjst (OITK-4).
99. Cnekrpoxumuueckuii psia (OITK-4).
100. Teopema Sna-Temepa (OITK-4).
Ilpumepnvie memut pepepamos

1.  Cwusl Ban-gep-Baansca (OITK-4).

2.  PamaH-crieKTpocKomnus M €€ NpUMEHEHHE B MCCIEIOBAHUN XUMHUYECKUX BEIIECTB
(OIIK-4).

3 CnexTtpsl momunuctenimu (OT1K-4).

4. MarautHasi BOCHPUUMYHUBOCTH BelecTB. deppomarieTusm. AHTU(EPPOMArHeTH3M.
®eppumarneruxu (OI1K-4).

5. MonekynspHble MArHUTBI M TIEPCHIEKTUBBI UX Hcnob3oBanus (OI1K-4).

6. OpueHTaMOHHOE W JUCIEPCUOHHOE B3aUMOJICHCTBUS U MX BIHMSHHE HA CBOWCTBA
BemectB(OITK-4).

7. Meropl ONpeIeTICHUS TUIOJIBHBIX MOMEHTOB XUMHUUecKX coeaunenuit (OITK-4).

8.  DOIIP-cnexTpockonus U €€ NPUMEHEHNE K PEIIEHUI0 CTPYKTYPHO-XMMHYECKHUX 3a7a4
(OIIK-4).

9.  DHeprus XMMHYECKHX CBsizel u MeTobl e€ onpenenenus (OITK-4).

10. Dxcumepst u dxcumiekcsl (OITK-4).

11. Cnextpockonust SMP-BBICOKOTO pa3pelieHus B HCCIETOBAHUU CTPYKTYPbI
oprannveckuxseniects (OITK-4).

12.  UK-cnextpockomnus. [Ipumenenne MK-criekTpoB B KadeCTBEHHOM H
konndecTBeHHOMaHanu3e (OITK-4).

13.  CnexTpocKomus siIepHOro MarHuTHOTO pe3oHanca (OITK-4).
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3a4eTHO-IK3aMeHAIHOHHBbIC MATEPHAJIbI 1JIsl IPOMEKYTOYHOM aTTecTaluM (3a4eT)

Bonpocwul 012 noocomosku k 3aueny

=

B uém 3axmrodaercs pa3HHIIA MOHATUH QYHKIHS, (YHKIIMOHAT, OTIepaTop?

Chopmynupyiite moHsATHE KOMMYTaTOpa OMEPaTOPOB.

Kaxkue onepaTopsl Ha3pIBalOT DPMUTOBBIMU?

Uro Takoe onepaTopHbie ypaBHEHHUS?

Kakue ¢pyHkiuu Ha3pIBalOT COOCTBEHHBIMU ?

Onpenenure noustTue «CoOOCTBEHHBIC 3HAYCHHUSI.

B 1yem cymHocTh TepmuHa «Beipokienue ¢ yHKIHN»?

Kaxkue onepaTopbl KBaHTOBOI MeXaHUKH BaM u3BecTHBI?

Oneparop ["'amunpToHAa.

0. 3amummTe BeIpakeHUE OniepaTopa Hada.

11. 3anummure Bblpa)kK€HHE NPUHLINIIA HEOIIPEEIIEHHOCTH.

12. IlepeunciuTe OCHOBHBIE IOCTYIAThl KBAHTOBOW MEXaHUKH.

13. 3amummuTte ypaBHenue penunrepa.

14. B uéM npeumMyIiecTBO UCHOIb30BaHUA C(HEPHUUECKUX KOOPAUHAT IPU PEIICHUU
KBaHTOBOMEXAHUYECKUX 3a]a4?

15. Tlouemy muist aToMa BOJOPO/Ia U BOJIOPOAOINOI00HOTO aTOMa MOTYT OBITh MOJTYUEHBI
TOYHBIE BOJIHOBBIE (PYHKITMH ITyTeM IpsiMOro pemienus ypaBHenus lpenunrepa?

16. OOwbacHuTE CymHOCTh MeTo1a XapTpu-Doka.

17. AO Cmarepa-3ennepa.

18. TepMbl MHOT03JIEKTPOHHBIX ATOMOB.

19. Cucrema TepmMOB.

20. TlpaBuna Ildhénna s onpeneneHus OCHOBHOTO TepMa.

21. Dddexr 3eemana.

22. LS wuJJ-cBa3s.

23. Ilpubmmwxenue bopua-OnnenrelimMepa.

24. Merton INalitinepa-Jlonmona.

25. Meton MO JIKAO.

26. YpaBHeHue Pyraana.

27. Tlomy>MIpudecKre METOABI B KBAHTOBOW XUMUH.

28. Meton XrOKKels.

29. Meron ®dpocra.

30.  ApoMaTHYHOCTH M aHTHAPOMATUYHOCTb.

31. Kommytupytot i onepatopsl A u B ecnn A= x; B=y?

32. Jlumeen mu omeparop A= x%?

33. JlokaxuTe TuHEHHOCTH onepaTtopa d/dX.

34. Jlokaxwure, uto omneparop t d/dX IuHEEH ¥ 3PMUTOB.

35. Vnonersopser mu ynkius exp(ax) ypasuenuto Lf=Lf, ecmm L = d?/dx??

36. Ormenure kodhPUIUEHT TPO3PAUHOCTH MOTEHITHAIBHOTO Oapbepa, eciau: Do = 1, Uo-E
=10 Jix, p=10% kr, 1=10"m.

37. B pamkax JJ-cBsi3M yCTaHOBHTE TEPMBI JUIsl SJIEKTPOHHOM KOH(PHUTYpanuu SP.

HBOooo~No kWD

38. VYcraHoBHTE BCe BO3MOXKHBIE TEPMBI JIJISl CHCTEMBI U3 JIBYX P-2JIEKTPOHOB, BBIOCPUTE Ha
OCHOBAaHMHM W3BECTHBHIX BaMm mpaBui OCHOBHOW TepMm (Hcmonb3yiTe cxemy Paccena-
Caynnepca).

39. Omnpenenure KOHCTaHTY 3KpanupoBanus S st AO 1s,2p,3p aroma xJopa.

40. Omnpenenure 3pGEKTUBHBIN 3apsT sapa Uil 6S JJIEKTPOHA aTOMA raI0THHHSL.

41. MUcnons3ys MOX, noctpoiiTe quarpammy sHepreTudeckux ypoHen m-MO u cxembl UX
3aMOJIHEHUS DJIEKTPOHAMHU JUISL IMKJIONPONEHWIBHOW CHCTEMBI (CIlydad KaTHUOHA,
paauKkanad aHMOHA).

42. UWcnonb3ys rtpaduueckuii meron Ppocra omnpenennTe IHEPTETHUECKHUE YPOBHHU
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LIUKJIOIEHTaAUEHMIIA U OEH3014a.

43. Tlepeuncnure OCHOBHBIE HJIEMEHTHI CAMMETPHUU MOJICKYII.

44. JlaiiTe onpeiesieHUE MOHATUIO «TPYTIIa.

45. UYro Takoe TOYEHHAs rpyIna CAMMETPUU?

46. Ompenenute Omepannio YMHOKECHHUS ISl TOYSUHON TPYIIIIBI CHMMETPHH.

47. KakuM o0pa3oM MOXKHO OTJIMYUTH a0CJIeBbl M HEaOEJIEBbI IPYIIITHI?

48. Kaxkue rpynmnsl CHMMETpUN HauOoJIee XapaKTePHBI AJIs1 MOJICKY?

49. K Kkako# rpyrie CMMMETPUH MOYKHO OTHECTH TOMOSIJICPHBIE IBYXaTOMHBIE MOJICKYJIbI?

50. K kako# rpymnmne CMiMMETpUH MOKHO OTHECTH IeTeposiIepHbIE IBYXaTOMHbBIE MOJIEKYJIbI?

51. Yro Ha3bIBAIOT XapaKTE€POM IPYIIIbI?

52. aiire onpenenenue repmuna «lIpencrapienue rpynms.

53. Kakue npencraBieHust OTHOCAT K HEMPUBOJUMBIM?

54. Kaxkue npencrasnenus o0o3HavaroTcs ty?

55. Kakue npesacraBnenus 0003Ha4qarorcs b1?

56. Kakue npencrasinenust 0003HavdaroTcs ai?

57. Kakwue npencrasicHust 0003HAYAIOTCS €7

58. Ompenenute 3J1eMEHTHl CHMMETPUU U TPYIIITY CUMMETPHH MOJICKYJIBI aMMHUAKa.

59. TIloctpoiiTe TaOIUIly YMHOXKEHHS ISl 5JIEMEHTOB CHMMETPHS MOJICKYJIbI aMMHAaKa.

60. Iloctpoiite kBaapat Konu mst rpynmsr Caoy

61. Oxapakrepusyiite nmpeoOpa3zoBaHUe p-OpOUTAIICH MPU OMEPANUIX CUMMETPUHU TPYIIITHI
Cov

62. Oxapakrepusyiite mpeodpasoBanue d-opOuTaneii Mpu ONEPaANUIX CAMMETPUH TPYIIIIBI
Cov

63. Ormpenenute xapakTepbl HENPUBOIUMBIX MpencTaBieHuii rpynmnbl Cyy B 0asuce p-
opOuTanei.

64. OmnpenenuTe XapakTepbl HEMPUBOAUMBIX MpeacTaBieHuit rpymmbsl Cov B 6aszuce d-
opoOuTaein.

65. UYeMypaBHO YUCIIO HETIPUBOJIUMBIX MIPEICTABICHUN TPYIIIbI?

66. IlpuBeaurte nmpuMepsl MOJIEKYJ € TPYIION cummeTpun Dan

67. IlpuBeaurte mpuMepsl MOJIEKYI € IpyHnoi cuMmeTpun Dsh

68. IlpuBenute nmpuMepsl aMOP(HHBIX BEIIECTB.

69. Kakwue cBoiiCTBa ABISAIOTCS HEOOXOUMBIM ITPU3HAKOM KpHCTasuIa?

70. Kaxue Teopuu CTpOeHHS KUIKOCTH BaM n3BecTHBI?

71. Jlaiire onpenenenue TepMuHy «MossipHas pedpakius»

72. Tlpum KakuX 00CTOATENHCTBAX OBUTN OTKPHITH ME30MOP(HBIE CBOKWCTBA BEIIECTB?

73. Kakyo ¢dopMy MoKyl HMETH J>KUAKOKPUCTAUIMYECKHE BEIIECTBA, OTKPBITHIC
Peitautiepom?

74. B yem pa3HHIIA MEXAY JHOTPOITHBIMH M TEPMOTPOITHBIMHU YKHUIKOKPUCTAIUIMYECKIMHU
BelleCTBaMu?

75. B awmreparype pacnpoCcTpaHEH TEPMHH «IHCKOTHKN», 9YTO OH 0003HaYaeT?

76. B KakuX IIeTSX HCIIOB3YETCs SBICHUE dK3aIBTAIIH PePpaKkInuu?

77. YTO MOHMMAIOT MOJI TEPMUHOM «OKUJKOKPUCTAITMYECKOE TEPMOIIOKPBIBATIO»?

3aganus

Ipu 293K mmotHOCTH a%-TO pacTBOpa BemectBa A B Boje paBHa d T/cM®, TokazaTens
npejoMiIeHuss N. Beraumcnurte MOMSpHYIO pedpakinio BemiecTBa a, €CIHM UIsl BOIBI IUIOTHOCTH
cocrasnser 1,000r/cm®, a mokasarens npenomuenus — 1,333.

Ne a% BemectBo A d n

78. 31,000 HCI 1,157 1,407
79. 30,000 H>S04 1,220 1,370
80. 40,012 HCIO3 1,293 1,367
81. 17,034 LiBr 1,129 1,362
82. 35,002 LiCl 1,174 1,414
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83. 24,501 NaCl 1,187

1,377

84. 12,505 Naz2S04 1,116

1,352

85. 9,0401 K2S04 1,075

1,345

86. 44,012 C12H22011 1,191

1,406

87. 44,023 CO(NH2)2 1,121

1,400

88. unonbHbINM MOMEHT. [lospHEIE U HEMOJISIPHBIC BEIIECTRA.

89. BeKTopHO'aH,I[I/ITI/IBHaH CcXeMa pacueTra JUIIOJbHBIX MOMCHTOB.

90. MarauTHBI MOMEHT U MarHUTHAs BOCIIPUUMYNBOCTH BCUICCTB.

91. Meroast DIIP u AMP.

92. DnekTpoHHBIE, KOJIeOATENbHBIEC U BPAIlaTEIbHbIC YPOBHH YHEPTHH.

93. Monmnekymnsapusie ciekTphl. [IpaBuiia oToopa.
94. DneprerHuecKre KPUTEPUU CYIIECTBOBAHUS MOJICKYII.

95. lucnepcroOHHOE, OPUEHTAIIMOHHOE U HHAYKIIMOHHOE B3aMMOJICHCTBHE.

96. DHeprus XUMHUYECKHX CBSI3€H U METOJIbI €€ ONPEICIICHHS.
97. DKcUMEpHI U SKCHUILIIEKCHI.

98. Teopus KPUCTATITUYECKOTO TTOJIS.

99. CHexTpOXUMHYECKHUH PsiI.

100. Teopema Sna-Temnepa.

Kpurepun oueHuBanus pe3yjbTaToB 00y4eHUs!

Kpurepwuii

Onenka

YpoBeHnsb

CtyneHT He MMeeT OOJNBIIOrO KOJMYECTBA MPOIYIICHHBIX 3aHSITHMA
(6onee 20%), a mpu BBIMOJHEHUH 33JaHUU B OOJACTH TEOPHH
CTPOCHHUS BEIIECTBAa, HAIPABJICHHBIX Ha KOHTPOJIb OCBOCHHUS
KOMIETEHIIMM, Yyka3aHHbix B PIIJI, oH mokazan  3HaHus,
HEOOXOMMBIC JUIsl PEUICHUs IMOCTaBICHHOW 3a7add. BhITOTHEHHBIC
KBAaHTOBOMEXAHHYECKUE pacueThl 0a3UpyIOTCS Ha TJIyOOKOM 3HAHUU
COOTBETCTBYIOIIMX Pa3/esIOB MATEMaTUKH, UX PE3YyJIbTaTbl HE UMEIOT
3HAQUUTENIbHBIX  TOTPEIIHOCTEH, a  BBIBOJABl  COOTBETCTBYIOT
MOJIY4YeHHBIM pe3yibTaTaM. [Ipu oTBeTax Ha JONOJHUTENbHBIE
BOIMIPOCHI CTYJICHT HE WCHBITHIBAET 3aTPYJAHEHHH U CIOCOOEH
c(hOpMyIHPOBaTh YETKHUE OJHO3HAUHBIE OTBETHI.

3a4TCHO

IMOPOTOBBIN

CTyaeHT uMeeT 3HaYUTEIbHOE KOJUYECTBO MPOMYIICHHBIX 3aHATUH,
a MpY BBHITIOJHEHUH 3aJJaHUu B 00JIaCTU TEOPUU CTPOEHHUS BEIIECTBA,
HaIIPaBJICHHBIX HAa KOHTPOJIb OCBOEHHUsI KOMIIETEHIUN, YKa3aHHBIX B
PIIJI, on He moka3zanm 3HAaHUW, HEOOXOJUMBIX JIs pEIICHUS
MOCTaBJICHHOM 3a7aun. PacyeTsl BBITIOTHEHBI CO 3HAUNTEILHBIMU
MOTPEIIHOCTSIMHA, @ BBIBOJABI HE COOTBETCTBYIOT IMOJTYyYEHHBIM
pesynbraram. [Ipu oTBETaxX Ha NOMOJHUTEIBHBIE BOIPOCH! CTYAEHT
WCIIBITHIBACT 3HAUYUTEIBHBIE 3aTPYAHEHUSI U HECTIOCOOCH
c(hOopMyIHpPOBaTh YETKUX OJHO3HAYHBIX OTBETOB.

HC
3a4TCHO

HE
copMHUPOBaH

OneHouHble CpeACTBA A MHBAIUAOB M JIUIl C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbS
BBIOMPAIOTCS C YYETOM UX UHAMBUAYAIbHBIX ICUXO(PU3UYECKUX OCOOEHHOCTEH.
— MPH HEOOXOJMMOCTH MHBAIUIAM M JIMIAM C OIPaHUYEHHBIMH BO3MOKHOCTSIMH 3JI0POBbS
IIPEIOCTABIIAETCS JOMIOJIHUTEIBHOE BPEMS Ul TOATOTOBKH OTBETA HA 3K3aMEHE;
— IpHU TPOBENEHUM TPOLEAYpHl OICHUBAHUS PE3yJbTATOB OOYYEHHUS WHBAJIHMJOB W JIHI[ C

OrpaHUYCHHBIMH BO3MOKHOCTAMH 3J0POBbA IMPCAYCMATPUBACTCA HCIOJB30BAHUC TCXHUYCCKHUX

Cp€acTB, HCO6XO)II/IMI)IX UM B CBsA3H C UX UHANBUAYAJIIbHBIMU OCO6€HHOCT5[MI/I;
— [Ipu HGO6X0,[[I/IMOCTI/I JJIsL O6yanOH_II/IXC${ C OIrpaHUYCHHBIMH BO3MOXKHOCTAMU 3JOPOBbA U
HHBAJIWJ0B IIpoeaypa OUCHUBaHWA PE3YJIbLTATOB 06y'-IeHI/I$I 10 AVMCHUILIMHE MOXET MPOBOAUTHECA B

HECKOJIBKO 3TaIloB.
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[Ipornienypa oueHWBaHUS pPE3Yy/IbTaTOB OOYYCHHS HWHBAIUAOB W JIMIl C OrPaHUYCHHBIMHU
BO3MOYKHOCTSIMH ~ 370POBBSl IO JTUCHMIUIMHE (MOAYIIO) TMpelycMaTpUBaeT NpPEAOCTaBICHHE
uHpopManuu B (Qopmax, aJaNTHPOBAHHBIX K OrPAaHHYCHHSIM WX 370POBbS W BOCHPHUSTHS
uHpOpMaIHU:

JUJ1s1 TUTT ¢ HApyIICHUSIMH 3pEHUS:

— B II€4aTHOU (hopMe yBETUUECHHBIM IIPH(PTOM,

— B (hopMe SIIEKTPOHHOTO JOKYMEHTA.

JUist U1 ¢ HApYIICHUSIMU CITyXa!

— B IIeyaTHou (opme,

— B (JOpMeE IEKTPOHHOTO TOKYMEHTA.

J1J1st TUIL ¢ HApYIISHUSIMUA OTTOPHO-IBUTATEILHOTO amnapara:

— B IIeyaTHou (opme,

— B (JOpMeE IEKTPOHHOTO TOKYMEHTA.

JlaHHBI TTepeYeHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHIE€HTA

o0yJaronmxcs.

5. Ilepedenb yueOHOii 1uTEPaTyphl, HHGOPMALHOHHBIX PECYPCOB M TE€XHOJIOTHIi
5.1 VYueOHas JuTepatrypa

1. [upenbcon, B.I'. KBanroBass xumusi. MoJeKysIbl, MOJCKYJISIPHBIC CHCTEMbI U TBEPIIbIC
Tena [DNeKTPOHHBIN pecypc] : yueOHoe mocobue yist By3oB / B.I'. [lupenbcon. — 4-¢ u3m. (311.) -
M.: JIaboparopus 3Hanu#, 2017. - 522 c. - (Yuebnuk mus Beiciien mkoibl). - ISBN 978-5- 00101-
502-4. — Pexxum noctymna: https://e.lanbook.com/book/94104#book_name

2. Kawmpimos, B.M. Ctpoenue BemiectBa [ DNeKTpOHHBIN pecypc] : yueOHoe nmocobue / B. M.
Kampimos, E. I'. Mupomnukosa, B. I1. Taraypos. - 2-e u3n., uctp. u jpom. - Cankr- [lerepOypr :
Jlans, 2022. - 236 c. - https://e.lanbook.com/book/90007#authors.

3. Cmsosa, O.B. MonekynspHas CHMMETpUs B HEOPraHMYECKOW W KOOPAMHAIMOHHOM
XUMHH [ DIEeKTpOHHBIN pecypc] : yueObnoe nocodbue / O.B. Cuzosa, H.B. NBanoBa, A.A. BanuH. -
Uzn. 2-e, mepepad. u mom. — CII6.: M3natensctBo «Jlanby, 2021. - 276 c. - (YueOHUKH AJIsT BY30B.
CrnenuansHass ~ suteparypa). -  ISBN  978-5-8114-2173-2. -  Pexum  pocryma:
https://e.lanbook.com/book/76285#book_name

4. MunkuH, B.U. Teopus ctpoenust monekyn [Tekct] : yueOHOe mocoOue i CTYACHTOB
By30B / B. . MunkuH, b. fI. Cumkun, P. M. Munsies. - 2-e u3z., nepepad. u pom. - Poctos H//] :
®enunke, 1997. - 558 c. - (YuebHuku u yueOHbIe mocoOusi). - bubmmorp. B konme 1. - ISBN
5222001067

5.2 Mlepuoauyeckue U3AaHUS:

1. XKypnan obueit xumun
2. JKypHan HeopraHu4ecKkoi XuMHUU
3. Kypnan ¢pusnueckoil xumun

5.3. UnuTepHeT-pecypchl, B TOM YHCJIe COBpeMeHHbIe NPo(ecCHOHATbHBIE 0a3bl JAHHBIX
1 MH(POPMALMOHHBbIE CIIPABOYHbIEC CHCTEMbI

DJ1eKTPOHHO-0ubnoTeuHble cucTemMbl (IBC):

1. DBC «IOPAMT» https://urait.ru/

2. OBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

3. DBC «BOOK.ru» https://www.book.ru

4. 3BC «ZNANIUM.COM» www.znanium.com

5. DBC «JIAHb» https://e.lanbook.com
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IIpodeccnonanbHbie 0a3b1 JAHHBIX:
1. HanmoHanbHast 3ieKTpoHHas OubOnuoreka (mocTym K ODIEKTpOHHOH Oubnmoreke
aucceprauuii Poccuiickoit rocynapcrsennoit ouoimorexu (PI'B) https://rusneb.ru/
2 Hayunas snekrponnas oubimoreka (HIOB) http://www.elibrary.ru/

Pecypchbl cBOOOIHOIO 10CTYNA:
1. KubepJlenunka (http://cyberleninka.ru/);
2. UadpopmanmonHas cuctema "EnMHOE OKHO JTOCTyMa K 00pa3oBaTelbHBIM pecypcam"
http://window.edu.ru/;
3. Emunas  kosutekuust  mudpoBeIX  oOpasoBaTenbHBIX  pecypcoB  http://school-
collection.edu.ru/ .

Co0OcTBeHHbIE YJIEKTPOHHBbIE 00pa3oBaTeIbHble M HH(popMaluoOHHBbIEe pecypchl Kyol'y:
1. CpenamoxaynpHoro fuHaMu4deckoro odyuenus http://moodle.kubsu.ru
2. baza yueOHBIX IUTAaHOB, Y4YEOHO-METOJUYECKHX KOMIUIEKCOB, MyOnIMKamuid u
koHbepenrmii http://mschool.kubsu.ru/
3. bubnmoreka MH(pOPMaITMOHHBIX pecypcoB Kadeapbl WH(pOPMAITMOHHBIX
obpasoBatenbHbIX TexHomorui http://mschool.kubsu.ru;
4. DnextponHslii apxuB qokymenToB KyoI'Y http://docspace.kubsu.ru/

4. MeToanuyeckue yKazaHus I 00y4al0IMXCsl 10 OCBOSHHU IO TN CUUILIMHBI (MOLYJI51)

[To xypcy «CtpoeHue BeIEeCTBa» MPEIyCMOTPEHO MPOBEACHHE AYyAUTOPHBIX 3aHSATHH B
dbopMe JeKIHi U TpakTHYeCKuX 3aHATHH. Jlekius npeamnonaraer nepeaady B CTPYKTYPUPOBAaHHOU
dbopMe cucTeMaTu3upoBaHHOW HHPOpMamwK 00bIIOro 00béMa. [locenenre U KOHCIIEKTUPOBAHKE
JEKUUU CTYIEHTaMH CIOCOOCTBYeT ()OPMUPOBAHHMIO OOIIMX MOJAXOAOB M MPHUHIIMIIOB YCBOCHHS
coJiepKaHUsl JaHHOM JMCHUIUIMHBI, COJEWCTBYET aKTHUBU3AIlMU MBIILJICHUS, HalleJMBaeT Ha
JalbHENITYI0 CaMOCTOSITEIIbHYIO MO03HABATENIbHYIO JIeSTEIbHOCTD. Pexomennyercs
KOHCIIEKTUPOBATH JICKIIMU 10 TMPUHIUITY BBIJICTICHUS OMOPHBIX MYHKTOB TOW WU WHON TEMBI, YTO
MO3BOJIMT B JAJbHEWIIEM YIUIyONsATh TONyYeHHbIE Ha JIEKIUAX 3HAHUS TPU TOMOIIU
JOTIOTHUTEIBHBIX ~HUCTOYHUKOB HH(popManuu. Pazgenbr  JeKnui, KOTOpPbIE  BBI3BIBAIOT
3aTpyJHEHHS, MOTYT OBITh OOCYXIEHBI B (popME BOMPOCOB, 3a/IaHHBIX MOCTE JIEKIIHH, WM B X0/
KOHCYJIbTAIUH.

[TpakTHueckue 3aHTHSI, B XOJ1€ KOTOPBIX IPOBOJUTCS KPATKUI OIIPOC CTYJEHTOB U
00CyX/IeHHE BOIIPOCOB U3y4aeMON TEMBbI, CIOCOOCTBYIOT JIyUIlIEMY YCBOCHHIO
TeopeTndeckoromarepuana. [Ipu noAroToBke K NPakTUYECKUM 3aHATUAM PEKOMEHYEeTCs Ha
MIEPBOM JTarle TUIATeJIbHO MPOpadOTaTh KOHCHEKTHI JIEKIHMH. B ciayyae BO3HUKHOBEHUS
BOIIPOCOB I10 TEOPETHUECKUM MpoOIIeMaM MaTeMaTHYeCKHX OCHOB KBAHTOBOMEXaHUYECKOTO
OIMCaHUs TEOPUH CTPOCHUS BELIECTBA PEKOMEHIYETCS ITOBTOPUTH COOTBETCTBYIOILIHE
pazzienbl Kypca BhICHIEH MaTeMaTUKU U (DU3HKH.

BaxHelmuM 53TanoM OCBOGHHS JUCLUIUIMHBI SBISETCA CaMOCTOsiTeNbHass paborta. B
nporecce MOJArOTOBKH pedepaToB CTYIEHTHI COYETAIOT CaMOCTOSATENbHYIO WHAWBUIYAIBHYIO H
IPYNIOBYIO paboTy, YTO SBISETCS BaXXHEHIIMM 3TarioM OCBOECHUS TUCHUIUIMHBL. [Ipu moaroroBke
pedepaToB peKOMEHIyeTCsl COCTaBUTh MOAPOOHBIN IUIaH, KOTOPBHIA MpeaycMaTpUBaeT H3y4YeHHE
KaKk OCHOBHOM yueOHOW, Tak M JOIOJIHUTEIbHOM HayuyHOUW nuTeparypsl. B Xoxe moarotroBku
CIIEyeT HCMOJIb30BaTh KaK TPATUIMOHHBIE HCTOYHMKM HWHPOPMALMU, TaK M DJIEKTPOHHbIE
O6ubaroTeuyHble cucteMbl. MuocTpaTUBHBIA MaTepuan FOTOBUTCS B BHJIE MPE3EHTALMU, KOTOpas
J0JDKHA OTpaXkaTh OCHOBHOE COJEpXKaHME KaKIoro paszeina pedepara. CrUCOK UCIOIb30BaHHBIX
JUTEPaTyYpHbIX MCTOYHUKOB COCTaBIIIETCSI B COOTBETCTBHHM C CYIIECTBYIOIIMMH HOpPMaMH
O6ubarorpadguuecKoro onucaHusl.
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https://rusneb.ru/
Научная%20электронная%20библиотека%20(НЭБ)%20
Научная%20электронная%20библиотека%20(НЭБ)%20
http://cyberleninka.ru/)%3B
http://cyberleninka.ru/)%3B
http://window.edu.ru/%3B
http://school-/
http://moodle.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/

Ne HaumenoBanue ®opMbI CAMOCTOATEIbHOMH PadOThI DopMbI

pasaeJa OTYETHOCTH
1 |[KBanToBomexanudeckas| CaMOCTOSITeIbHOE M3ydeHue pasnesoB. [loaroroska k vy
TEOPHs CTPOCHUS MPAKTUYECKUM  3aHATUsAM. PabGota ¢ y4eOHOIA
BEIIECTBA JIUTEpaTypoii, 6azamMu JaHHBIX B ceTu Internet.
2 |CuMMeTpHs MOJIEKYIT CamocrosiTensHOE U3ydeHue paszaenoB. [loaroroska k vy

MPAKTUYECKUM  3aHATUsAM. PabGora ¢  y4eOHOU
JuTeparypoi, 6azamu JaHHBIX B ceTH Internet.

3 |DHepreTuyeckue CamocTosATenbHOE U3Yy4YeHHE pas3nenoB. Paborta ¢ P
aCIIEKThl CTPOCHUS yuyeOHOl nuTepaTypoil, 0Oa3amMu JaHHBIX B CETH
MOJIEKYJL. Internet. TlogroroBka pedepara ¢ HCIOIB30BAHHEM
DJIEKTPUUYECKUE U y4eOHOW U COBPEMEHHOW HAyYHOU JIUTEPATYPHI.

MarHuTHbIE CBOMCTBA
BEILECTB

4 |Ctpoenue BemiectBa B | CamocrosiTeIbHOE M3ydeHue pasnenoB. [lonroroska k v
KOH/ICHCHPOBAHHOM NpakTUYeCKUM  3aHaATusM. PabGora ¢ y4yeOHoi
COCTOSTHUH JTUTepaTypoii, 6azaMu JaHHBIX B ceTH Internet.

B ocBocHMHM AMCHMILIMHBI HWHBAJIUAAMH M JIMIAMH C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH
30pOBbsl OOJBIIOE 3HAUECHUE HMEET WHAMBHIYyallbHAs y4yeOHas paboTa (KOHCYIbTAIlMH) —
JOTIOJTHUTEIbHOE Pa3bsICHEHUE YUeOHOTO MaTepHraia.

WupuBuayanbHbIE  KOHCYJIbTAllMM IO  TPEAMETY  SBISIOTCS  BaXHBIM  (haKTOPOM,
CIOCOOCTBYIONINM WHIMBHIYAIN3AMA OOYYCHHSI M YCTAaHOBJICHUIO BOCIUTATEIHLHOTO KOHTAKTa
MEXIy MpernojaBaTesieM | OOydYaloNIMMCS WHBAIMIAOM MM JIMIOM C OrPaHHYCHHBIMH
BO3MOYXHOCTSIMH 37TOPOBBSI.
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6 MaTepuajbHO-TEXHHYECKOE 00ecriedeHue Mo JUCHUILInHE (MOIYJII0)

HaunmenoBanue cnenmaibHbIX
HOMEIIEHUI

OCHAIIEHHOCTD
CIICIIHAJIBHBIX HOMCH_IGHI/II\/JI

[IepeueHb JIMIIEH3MOHHOTO
MPOrPaMMHOTO 00eCTIeUeHUS

VYyeOHbIC ayIUTOPUU IJIS
MIPOBEACHUS 3aHATUHN JIEKIIMOHHOTO
THIIA

MeGenb: yuebHas mebenb
Texuuueckue cpeacTsa o0y-
YEHUsI: SKPaH, IPOEKTOP,
KOMIIBIOTEP

Microsoft Windows;
Microsoft Office

Y4eOHble ayAUTOpUU IS
MPOBEICHUS 3aHATHI
CEMHUHAPCKOI0 TUIIA, TPYIIOBBIX U
WHJIUBUYAIbHBIX KOHCYJIbTAIUH,
TEKYILEro KOHTPOJIS U
MIPOMEXKYTOUYHOMU aTTeCTALIUU

Mebenb: yueOHas MeOenb
TexHudeckue cpeacTsa o0y-
YEHUS: DKPaH, MPOEKTOP,
KOMITBIOTEP

Microsoft Windows;
Microsoft Office

VY4eOHble ayAUTOpUHN IS
KypCOBOTO TIPOEKTHPOBAHUS

KypcoBas paGota He mpeycMOTpeHa Y4eOHBIM IIJIaHOM.

(BBIIIOJIHEHUS KypCOBBIX paldoT)

Jliist

CaMOCTOSITEILHOM

paboThI oOyuaromuxcs

npeaAyCMOTPCHBI

IIOMCIICHU A,

YKOMITJIEKTOBAHHBIC CIECIIHAIM3UPOBAHHON MEOENbl0, OCHAIEHHBIE KOMITBIOTEPHOU TEXHUKOU C
BO3MOXXHOCTBIO TMOJAKIIOUEHUs1 K cetu «VHTepHeT» M obecrneyeHUueM AO0CTyIa B SJICKTPOHHYIO
MH(POPMAIIMOHHO-00pa30BATENBHYIO CPEY YHHBEPCHUTETA.

HawnmenoBanue
NOMEMIEHUIN IS
CaMOCTOSTEILHOMN
paboThl 00yJarOIIUXCS

OcHaIIIEHHOCTh IIOMEIIEHUN 1
CaMOCTOSITENILHOM PabOThl 00YHAIOIIUXCS

[Iepeuenn
JILEH3UOHHOIO
MIPOrPaMMHOTO
obecneyeHust

Ilomenienue nist
CaMOCTOSITENIbHON
paboThI 0OyUarOLIMXCS
(unTanbHBIN 3a1
HayuHoii OubnuoTexn)

Mebenb: yueOHas MeOelb

KommiekT cniermann3upoBaHHOM MeOeTu: KOMITb-
FOTEPHBIE CTOJIbI

OO6opynoBaHue: KOMIbIOTEPHAs TEXHUKA C M10/1-
KJIFOUEHUEM K MHPOPMAIIMOHHO-KOMMYHHUKAIIHOH-
HOM ceTn «VIHTepHEeT» U JOCTYIIOM B 3JIEKTPOHHYIO
“H(pOpPMaIIMOHHO-00pa30BaTEIBHYIO Cpely 00pa3o-
BaTeIbHOU OpraHHU3aIiy, BeO-KaMepbl, KOMMYHU-
KaIllMOHHOE 000pyI0BaHue, 00eCTeunBaroIiee J10-
CTYH K CETH MHTEpHET (IIPOBOIHOE COEANHEHHE U
OecrpoBoiHOE coeauHeHue o TexHonorun Wi-Fi)

Microsoft Windows;
Microsoft Office

TTomemenue s
CaMOCTOSTEILHOMI
paboThI O0yUYaIOIIHUXCSA
(aym. 411C)

MeGennb: yueOHast Mmebenb

KommiekT cniermanu3npoBaHHOM MeOeTH: KOMITb-
FOTEPHBIE CTOJIbI

O6opynoBaHue: KOMITBIOTEpHAs TEXHUKA C IO
KJIFOUEHUEM K MHPOPMAIIMOHHO-KOMMYHHUKAIlUOH-
HOM ceTu «IHTEpHET» U TOCTYIIOM B AJIEKTPOHHYIO
nH(POPMaMOHHO-00pa30BaTEIBLHYIO Cpely 00pa3o-
BaTeIbHOU OpraHM3aIiy, BeO-KaMepbl, KOMMYHU-
KaIlmOHHOE 000pyI0BaHne, 00eCTIeunBaroIee J10-
CTYII K CETH MHTEPHET (IPOBOJAHOE COSANHEHHE U
OecripoBoiHOE coenHeHue 110 TexHoaorun Wi-Fi)

Microsoft Windows;
Microsoft Office
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