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Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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IIporpaMmy AUCIUTUTHHEL pa3padoTaii(a)(u): goreHT, K.H. (momeHTt) KyToipesa MLII. (Kadenpa HeopraHndeckoi XuMuH,
Xumnueckuid THCTUTYT uM. A.M. Bytneposa), Marianna. Kutyreva@kpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIHH npuoodperaemMoii KoMIeTeHIUH
OIIK-1 CriocoGeH IpUMEeHATh Ga30Bble 3HAHUS B 00J1aCTH MaTEMAaTHUECKUX U €CTECTBEHHBIX HayK MPH
peleHun 3a7a4 NpopecCUOHANBHON JesITeIbHOCTA

OO6yyarnInuiics, OCBOUBIINI QUCIMIUIAHY (MOJYJIb):
JloJKeH 3HATh:

- O6HII/I€ 3aKOHOMCPHOCTH IMPOTEKAHWUA XUMUICCKUX peakunﬁ B pacTBOpax 1 TBCpJIOﬁ (ba3e; OCHOBBI XUMUYECKOM
TCPMOJUHAMUKHN U KUHETUKH; OCHOBbI XUMHUHU IJIEMCHTOB TJIABHBIX MOATPYIIIT HepI/IOHI/I‘IeCKOﬁ CUCTEMBEIL.

HoKkeH yMeTh:

- IPUMEHSTh TEOPETUUECKHE 3HAHKSI O CTPOSHUH, U3MEHEHUH COCTaBa M PEAKIIMOHHON CIIOCOOHOCTH PEarrpyolyx BemecTs
JUTS1 TIpeJICKa3aHusl OCOOEHHOCTEH MPOTEKAaHMsI PeaKIMii, COCTaBa, CTPOSHUS M CBOKCTB MPOJIyKTOB; MOJIb30BATHCS
[Nepuoamueckoit cucTeMOiA.

JlomxeH Bl1afeTh:

- HaBbIKaMH1 XUMHUYECKOI'0O IKCIICPUMEHTA C YUETOM IIPABUJI TEXHUKU 0e30I1acHOCTH IIpU UCTTOJIb30OBAHUUN XUMHUYECKUX
PEAKTHUBOB, aHAJIN3a PE3YJIbTATOB OIILITOB U Cl)OpMyJ'[I/IPOBaHI/IH 000CHOBAHHBIX BBIBOJIOB.

2. MecTo nucuumiuHbl (MoayJas) B ctpykrype OIIOII BO

HanHas aucruriuHa (Moayb) BKoueHa B pasaen "b1.0.11 ductumnaunsl (Moaysm)" OCHOBHOM MpodhecCHOHATBHON
obpasoBaresbHO# porpammbl 05.03.04 "T'uapomereoposiorust (LludpoBas MeTeopoJIOrust: aHAIN3 U MPOrHO3 KIMMATHUECKUX
pHCcKOB)" 1 OTHOCHUTCS K 00s13aTesnbHoit yacti OITOIT BO.

OcBauBaerca Ha 1 kypce B 1 cemectpe.

3. O0beM qUCHATLIHHBI (MOIYJISI) B 3a4€THHIX € JHHAIAX ¢ YKa3aHHEeM KOJNYeCTBAa YacOB, BbIJeJE€HHBIX HA
KOHTAKTHYI pa6oTy o0yJaromuxcs ¢ npenogaBarejaeM (0 BUIaM yUeOHBIX 3aHATHI) M HA CAMOCTOSITEJIbHYIO
padoty obyuarommxcs

O06m1ast TPyIOEMKOCTh AUCIMIUIMHBI COCTaBIIsAeT 3 3a4eTHHIX(bie) enuHutl(bl) Ha 108 vaca(oB).

KonraktHast padota - 55 yaca(oB), B TOM umclie JeKuuu - 36 yaca(oB), mpakTHIeckue 3aHstus - 18 yaca(oB), 1abopaTopHbie
padotsl - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENILHOW paboTh - 1 yaca(oB).

CamocrositenbHast padoTa - 17 yaca(os).
Kontpons (3auér / 3x3amen) - 36 yaca(oB).
dopma MpOMeKYTOUHOTO KOHTPOJISI JUCLMIUIMHBL: 9K3aMeH B 1 ceMecTpe.

4. Conep:xanue QUCHUIUINHBI (MOAYJIs), CTPYKTYPHUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHeM OTBEJIEHHOT0 Ha
HHX KOJIHYECTBA aKaJeMHYECKHX YaCOB 1 BHAOB YU4eOHBIX 3aHATHI

4.1 CTpykTypa 1 TeMaTH4eCKHIi IVIAaH KOHTAKTHOW M CAMOCTOATEJbHONH PAa6OThI 0 AV CHHUIINHE (MO/IYJIIO)

Bujbl 1 yacbl KOHTAKTHOI PadoTHI, Camo-

HX TPYJA0EMKOCTb (B 4acax) CTOSI-

N Pazean! qucuumimnb / Ce- |Texmun,VIexnun|IIpaxTu-lIpakru-JIadopa-/Iagopa-| TeJb-
Mo ayJist MECTP| Bcero | B3J. |4YecKue | Yyeckue |TOpHbIE |TOpHbLIe| Hasd
¢opme BanaTHs,| B 3J. [pabdoThl,| B3I pa-

Bcero | cdopwme | Bcero |¢opme | 00Ta

Tema 1. OCHOBHBIE TOHATUSA U 3aKOHBI XUMUH.
1. |OcHOBHBIE KJIaCCHl HEOPTaHUYECKUX COETUHEHU. 1 2 0 2 0 0 0 1
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-
HX TPYA0EMKOCTh (B Yacax) CcTOS-
N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-
Bcero | cdopwme | Bcero | ¢popme | 00Ta
Tema 2. KBaHTOBO-XMMHUECKOE ONMUCAHKE
2. |ctpoenus atoma. CTpoeHHUE 3JIEKTPOHHBIX 1 2 0 2 0 0 0 1
00010ueK
Tema 3. Tlepnoauueckuit 3akoH, [leproanueckas
3. |cucrema JI.M. MenneneeBa 1 2 0 2 0 0 0 1
Tema 4. BeeneHue B COBpeMEHHbIE TEOPUU
4. [xumugeckoit cBsa3u. MeXMONEKyJIIpHbIE 1 2 0 2 0 0 0 1
B3aUMOJICHCTBUS
5 Tema 5. OCHOBBI SHEPTETUKN XUMHUYECKUX 1 2 0 2 0 0 0 |
MIPOIIECCOB.
6. Tema 6. OCHOBH XUMHUYECKON KUHETUKH U 1 > 0 > 0 0 0 1
paBHOBECHS
Tewma 7. JucniepcHble cucteMbl. KoHeHCUpOBaHHOE
7 |cocTosmue Benectsa. PacTBOpHI 1 peakiyy B 1 4 0 2 0 0 0 1
BOJIHBIX pacTBOpax
Tema 8. OKUCAUTENIBHO-BOCCTAHOBUTEIBHBIE
8. |mporiecch 1 2 0 2 0 0 0 1
9. [Tema 9. KomiiekcHble COeJMHEHUS 1 2 0 2 0 0 0 1
Tema 10. OO1pe cBOMCTBA JIEMEHTOB IJIABHBIX
noarpymm [Tepuoamueckoit cucremst [1.1.
10. Menpzeneesa. Bogopos u ero coeJuHeHusl. 1 2 0 0 0 0 0 1
Tema 11. O61pe CBOMCTBA METAJUIOB. DJIEMEHTHI
11. |IA rpyrnmsl: TMTHIA, HATPUH, KaJIUA, pyOuIuH, 1 2 0 0 0 0 0 1
LIE3U.
Tema 12. Dnementst ITA rpynnbt: GepruIHid,
12. [Maramii, KaJubluid, CTPOHIIMI, Oapuii 1 2 0 0 0 0 0 1
13. Tema 13. ?J‘IeMeH”l;bI 1A TIO/T PYTIITEL: 60p, 1 2 0 0 0 0 0 1
TIOMUHWHA, TJUTAH, UHIVNA, TaJLTAR
Tema 14. OO1mue cBOMCTBA HEMETAJUIOB. DJIEMEHTHI
14.|IVA rpynmsr: yriepoa, KpeMHUA, TepMaHuii, ooBo,| 1 2 0 0 0 0 0 1
CBUHEII.
15. Tema 15. Dnementsl VA rpymnmsl: a3ot , ¢pocdop, 1 2 0 0 0 0 0 1
MIOJrPYIITIa MBIIIIbsKA
16. Tema 16. DnemenTsr VIA rpymmsl: KHCIOpO, cepa, 1 2 0 0 0 0 0 1
TIOATpYIIa CeJIeHa.
17. Tema 17. nemenTtsl VIIA rpynmsi: ¢ptop, XJ0p, 1 2 0 0 0 0 0 1
MorpyIa 6poma
MToro 36 0 18 0 0 0 17

4.2 Coaep:xaHue JUCHUILIMHBI (MOIyJIs1)

Tema 1. OcHOBHBIE NOHATHSA U 3aKOHLI XUMHH. O CHOBHBIE KJIACCHI HEOPraHnvdeCKux COC}II/IHCHI/Iﬁ.

OcHoBHbIe TOHATHS XUMHUU. AToM. Mostekyna. XMMUYeCKUi 1eMeHT. MI30TOIHBIN cOCTaB XMMHYECKHUX 31eMeHTOB. [Ipoctoe n
CJIO)KHOE BEIeCTBO. XMMHUECKNI SKBUBAIEHT, 3aKOH 9KBHBAJICHTOB. ATPEraTHOE COCTOSIHME BEIIECTBA. XapaKTepHbIe
0COOEHHOCTY pa3/IMYHbIX arperaTHbIX COCTOSIHUM BelllecTBa. TemrepaTypHsle YCJIOBHS UX cyliecTBoBaHus. [loHsATHE O
CTAaHJAPTHHIX YCJIOBHX. ['a30Bble 3akOHBI. OCHOBHBIE KJIACCHl HEOPTaHNYECKHUX COSAMHEHHI; OKCU/IBI, TUJIPOKCHU/IBI, KUCIIOTHI,
coym. Knaccudukanys, nosydeHne, XauMUIecKHe peakiny, MOJIEKYJISIpHbIe U rpadrueckue (popMyibl.

Tema 2. KBaHTOBO-XHMHY€eCKO€ ONMMCAHUE CTpoeHusda aToMa. CTpoeHHe JEKTPOHHBIX 000J0YeK
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Hcropus pa3Butus npejcraBieHnil o crpoeHnn atoma. Teopus Bopa. BonHoBas Teopus crpoeHus atoma. JIBoiicTBeHHas
nipupoja snekrpona. [Ipuniun neonpeneneHHocty. [ToHsATHE 00 3JEKTPOHHOM OOJIake. DIEKTPOHHAS IJIOTHOCTh. PanuansHoe
pacnpeneseHre 3J1eKTPOHHOM TVIOTHOCTH OKOJIO sijpa aToMa BOIOPO/ia B OCHOBHOM U BO30Y:K/IeHHOM cocTosiHusIX. [oHsiTHE O
paguyce atoMa. KBaHTOBBIE UHC/Ia KaK XapaKTEPUCTUKH COCTOSTHUS JIEKTPOHA B aTOME. S-, p-, d-, f- asexTpoHsl. [Tonarus:
SHEepPreTHYEeCKUN YPOBEHb, IOy POBEHb, JJICKTPOHHBIN CIION, 3JIEKTPOHHAs 000JI0UKa, aToMHas1 opoutans (AO). [TpuHIMI
[Maysnu 1 eMKOCTb 371eKTpOHHBIX 06osouek. [IpaBmiio XyHza 1 MopsiIoK 3aroIHeHUsT aTOMHBIX opouTaseil. [1pasuna
Kneukosckoro. CTpoeHue 3JIEKTPOHHBIX 000JI0UEK aTOMOB 3JIEMEHTOB. DKPaHUPOBaHHUE 3apsia JeKTpOHaAMU. DPheKT
NIPOHUKHOBEHUS JIEKTPOHOB K SAAPY.

Tema 3. Ilepuoguueckuii 3akoH, Ilepuoanueckas cucrema JI.A. MenaeseeBa

[eprommuecknii 3akoH. [lepronnueckas cucrema. OCOOEHHOCTH 3aOHEHUS IEKTPOHAMY aTOMHBIX OpOUTaneil u
(popmupoBaHus IEpUOAOB. S-,p-,d-,f-DIeMEHTH U UX pacroyiokeHue B nepuoandeckoi cucreme. I'pynmsl. [lepuosl. ['1aBHble
¥ TIOOOYHBIE TIOATPYIIITHL.

INeproanaHOCT CBOMCTB aTOMOB. Pasiycsl aToMOB 1 MOHOB. OpOuTanbHble 1 ek THBHbIE paanychl. KoBaneHTHbIE, BaH-Iep
BaaJIbCOBBIE, METAJUIMYECKHE U MOHHbIE pauychl. VI3MeHeHHe aTOMHBIX ¥ HOHHBIX PanycOB I10 IIEPUOaM U IPyIIIaM.
S¢ddexTr d- u f- cxatus.

HonuzanroHHbie noteHImabl. akTopbl, onpenesione BeIMYuHy HOHU3AIMOHHOTO MoTeHMana. MisMeHeHve BeJIMIuH
MOHM3ALIMOHHBIX MTOTEHIMAJIOB U PAANYCOB MO nepuojam u rpynmnam. CpoJICTBO K 31eKTpoHy. DaKTOPbI, ONpeaesionpe
BEJIMYMHY CPOJICTBA K JIEKTPOHY. VI3MeHeHne BeIMYMH CPOJICTBA K JIEKTPOHY IO HeproiaM u rpymmam. [Tousartue o6
3JIeKTpoOTpULaTeIbHOCTH 1eMeHToB. [1Ikaina [TonuHra. MI3sMeHeHre BeTMUrH JIeKTPOOTPULIATEIbHOCTH JIEMEHTOB 110
MIEPUOJIaM U IPYIIIaM.

HCPI/IO,I[I/I‘{HOCTI) XUMHUYECKUX CBOMCTB 9JIEMEHTOB, IMTPOCTbIX BEMIECTB U XUMHUYCCKUX COCHHHCHI/Iﬁ. M3meHeHne BaJICHTHOCTH 110
nepuoam u rpymram. H3MeHeHre CBOMCTB 3JIEMEHTOB I10 nepuoamM U rpymmam B 3aBUCUMOCTHU OT CTPYKTYPbl BHCIIIHUX U
NPEABHCIITHUX JICKTPOHHBIX 000JI104eK U paanycoB aTOMOB. M3MeHeHne XUMHUYECKOM aKTUBHOCTH METAJIJIOB U HEMETAJLIOB 110
nepuojam u rpymram. M3MeHeHre KMCIOTHO-OCHOBHBIX CBOMCTB OKCHUIOB U TUAPOKCHUIOB IO NEpUOJaM U I'pyIiam.

Tema 4. BBeieHne B COBpeMeHHbIE TEOPHH XNMHY€ECKON CBA3H. MeKMOJIeKyIsIpHbIE B3aNMO e CTBHUS

BaneHTHOCTD XMMIUUECKUX JIEMEHTOB. I/ICTOpI/IH Ppa3BUTHA IIOHATUA BAJICHTHOCTU. Pazmranrie TPAKTOBKH IMOHATHUA
BaJICHTHOCTH B COBpCMCHHOﬁ XUMWH. BaneHTHOCTD ¢ TTO3UIIn Teopumn BC. BanentHocTh S-,p-,d-,f -aneMeHToB. [locTossHHAS M
nepemMeHHast BaJICHTHOCTH. BaneHTHOCTD 1 cTeIleHb OKMCIICHHST aTOMOB 3JIEMEHTOB B X COCIMHCHUAX.

OCHOBHBIE OCOOEHHOCTH XUMUYECKOT0 B3aHMO}1€ﬁCTBHﬂ (XHMH‘{CCKOﬁ CBH3I/I) 1 MEXaHU3M O6pa30BaHI/If{ XUMHUYECKON CBSI3H.
Hacpimmaemocts n HarmpaBJIE€HHOCTb XUMUYECKOU cBsi3u. KBaHTOBOMEXaHMYeCcKast TPAaKTOBKa MEXaHU3Ma o6pa3013a1m;{ CBA3U B
MOJIEKYJIE BOAOpOIa.

OCHOBHbIE TUITBI XUMUUECKOH CBSI3M: KOBAJICHTHAsI (HETIOJIpHAs U MOJISIpHAsl), NOHHAsI, MeTanndeckas. OCHOBHbIE
TIOJIO’KEHHsI TeopuH BaJieHTHBIX cBsizell (BC). OcobeHHOCTH 00pa30BaHusI CBSI3eH 110 JOHOPHO-AKIENTOPHOMY MEXaHU3MY.
MHoroneHTpoBasi CBs3b.

KonnvecTBeHHbIe XapaKTEpPUCTUKU XMMUYeCKUX cBsizell. [Topsanok cesa3u. DHeprus cBsasu. [JnuHa cBa3u. BaneHTHsI yrom.
D deKTUBHBIE 3apsi/ibl XAMUYECKU CBSI3aHHBIX AaTOMOB M CTENEeHb MOHHOCTH CBsI3U. CTeneHb MIOHHOCTHU CBSI3U Kak (DyHKIIUS
Pa3HOCTH JIEKTPOOTPULIATETLHOCTA B3aUMO/IEHCTBYIOIIUX aTOMOB.

III/IHOIII)HHﬁ MOMCHT CBA3U. ,HI/IHOJII)HI)Iﬁ MOMEHT MHOTOaTOMHOM MOJIEKYJIbI. anKTOpI)I, orpeneArmue BEJIMYNHY AUIOJIbHOTO
MOMEHTa MHOTOaTOMHOM MOJICKYJIbI.

KoHuemnmst rupuan3anyy aToMHbIX OpOMTaliel U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJT U MOHOB. OCOOEHHOCTH
pacrpenesneHust SJIeKTPOHHON IIOTHOCTH TMOpUAHBIX opOuTtainei. [Tpocreiiye Tunsl rubpuausanuu: sp, sp2, sp3, sp3d2.
I'mGpuan3anus ¢ yyactueM HeroJeJIeHHbIX 3JIeKTPOHHbIX nap. [IpocTpaHcTBeHHAas KOHMUTypalyst MOJIEKYJT M MOHOB Tuna AX,
AX2 ,AX3 ,AX4, AXS5, AX6

Bmmsaue orrankuBaHus DJICKTPOHHBIX Iap Ha NPOCTPAHCTBEHHYIO KOHdI')I/IpraL[I/IIO MOJIEKYJI.

Teopust monekysipubix opourtaneit (MO). OcHoBHble nosioxeHust Teopun MO. DHepretudeckas quarpamma. CBsi3pBaloNIne U
paspbixjstiome MO. Dueprerrudeckue quarpammbl MO IByXaTOMHBIX MOJIEKYJI 3JIeMEHTOB 2-ro niepuoga. [ - u @-MO.
OTHOCUTENbHASL YCTOWYMBOCTh JBYXAaTOMHBIX MOJIEKYJ M COOTBETCTBYIOIIMX MOJIEKYJISpHbIX HOHOB. CpaBHeHue Teopuii BC u
MO.

Bonopoanas cs3b. [Ipupona BoIopoaHON CBsI3H, €€ KOJIMUECTBEHHBIE XapAaKTEPUCTUKU. MeX- U BHYTPHUMOJIEKYJIsIpHast
BOJIOPOJHAsI CBsI3b. BoopoHas cBsi3b MEX/y MOJIEKYJIaMi (PTOPOBOAOPOAA, BOJbI, aMMHAKA.

MexMoJIeKy I pHbIE B3aUMOIEHCTBHS.

Tema 5. OcHOBBI IHEPreTUKN XUMHNYIECKHUX MMPOIEeCCOB.

OCHOBHBIE 3agavun XUMHYECKOI TEPMOJUHAMUKH. OnpeneHeHHe HpHHHHl’[HEU'ILHOf/i BO3MOKHOCTHU U MOJHOTBI MTPOTEKAHUA
XAMHYECKON peakuuu. BosmoxHOCTH MPAKTUYECCKOI0 OCYIIECTBICHUA XAMHUYECKON peakuuu.

Xumudeckast cucteMa. BHyTpeHHss1 SHeprus cucteMsl. VI3MeHeHHe BHYTPEHHEH SHEPIUM B XO/I€ XMMUYECKHX TPEBPAICHHUIL.
Monsitrie 06 suTATBIMM. COOTHOIIEHNE SHTAIBITNN W BHYTPEHHEH SHEPIUM CUCTEMBL. VI3MeHeH e SHTAIBITNN B XO/Ie
XAMHYECKOTo nipeBpaitenust. CTaHaapTHAs SHTABITHS 00pa30BaHMs BemecTB. 3akoH [ecca. Bivsiaue Temmeparyps Ha
BEJIMUMHY U3MEHEHNS SHTAJIBINY Peakii. VI3MeHeHne SHTAIBIIMA 1 HAIlpaBJIeHUe IPOTEKAHUS PEAKIIUK. DHTPOIHsL. DHEPrHst
I'u66ca.
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Tema 6. OcHOBBI XUMHYeCKOH KHHETHKH M PABHOBECHS

I'omoreHHbIe 1 reTeporeHHsle peakiyu. IIoHATHE 0 CKOPOCTH XMMHUYECKOH peaknuy. 3aKoH JercTBrs Macc. PakTopsl,
OITpeiesIAIoIINe CKOPOCTh XUMUYECKOH peakiy. KoHCTaHTa CKOPOCTH XMMUYECKOH peaKIuu.

BiusHue temnepaTtypbl Ha CKOPOCTh XUMUYECKOH peakuuu. TeMmnepaTypHblid KO3(P(DULHEHT CKOPOCTU. DHEPrusl aKTUBALMU.
®dakTopsl, oNpeaeAre BeJMUYNHY SHEPriH aKTUBALUK. DHEeprus akTUBallMK U CKOPOCTh peakluu. IlepexonHoe coctosiHue
WM aKTUBUPOBAHHBII KOMILIEKC.

OO6pariMble 1 HeOOpaTUMBbIe XMMIUYECKHE peakny. X1UMIYecKoe paBHoBecHe. KoHcTaHTa XuMudeckoro paBHoBecHst. CliBur
xumuueckoro papHoBecus. [Ipunuun Jle Hlarensbe.

Tema 7. [Inucnepcurie cuctembl. KongencupoBannoe cocTosiHne BelecTtsa. PacTBophl u peakiuu B BOJHBIX
pacTBopax

Hucnepchbie cuctemsl. VictiHHble pacTBopbl. TBepaple pacTBopbl. [ 'pydonucnepcHbie ciuctemMbl. CycrieH3uu. IMYIbCUH.
KonnoungHsle pacTBOpHI.

PaCTBOpCHI/Ie KaK (bI/ISI/II(O-XI/IMI/I‘IGCKI/Iﬁ mponecc. Oco0ble CBOMCTBA BOJbI KaK pACTBOPUTEIIA. PaCTBOpI/IMOCTL BCIICCTB.
PaCTBOpCHI/Ie TBEPAbIX, ) KUIKUX U FaBOO6pa3HbIX BCIICCTB. Bmusaue TEMIICPATypbl, JaBJICHUS U IIPUPOAbI BEMICCTB HA UX
B3aMMHYI0 paCTBOPUMOCTb. CriocoOs! BBIPAKEHUA COCTaBa paCTBOPOB: MaCCOBad NOJIs1, MOJIAPHOCTb, SKBUBAJICHTHAA
KOHIETpauus, MOJIAJIbBHOCTb, MOJISIpHAasA DOJIA.

SHCKTPOHI/ITI/I‘{CCKaH nucconyanys. BnusHue IMpUpPOabl BEHIECTBA HA €Iro CIOCOOHOCTh K BHCKTPOHHTI/I‘{CCKOIL/'I auccouranyu B
BOJAHOM pPacCTBOPE. MexaHu3M IUCCOIMAIU. rH}lpaTaL{I/IH HWOHOB B paCTBOpPE. OCHOBaHUS ¥ KUCJIOTBI C TOUYKU 3p€HNA TCOPUU
SHCKTPOIII/ITI/I‘{CCKOI;'I Juccoluanuu. CuitbHbIE U cllaOble QJICKTPOJIATHI. Crenenb Jucconannu 3JEKTPOJIUTOB. CDaKTOpI)I,
onpeaeadrmunue CTEIeHb JUCCouralu. OCHOBHbBIE MPEeACTABJICHUA TEOPUN CUJIBHBIX JIEKTPOJIMTOB. WUctunnasa n Kaxymadacs
CTECIIEHN JUCCOLHAlIUM B paCTBOPaxX CUJIbHLIX JIEKTPOJIUTOB. KOHL[eHTpaI_II/IH HMOHOB B paCTBOPE U aKTUBHOCTD. PaBHoBecue B
pacTBOpax cmadbIxX DJICKTPOJIUTOB. Koncranra JucCcoluanuu. (DaKTOpr, BJIMAIOMINE HA BEJIMYNMHY KOHCTAHTBI AUCCOLUAlIUN.
CBs13b KOHCTAHTBI Jucconuanuu CO CTEIICHbIO JUCCOLMAlIUU. 3aKkoH pa36aBJ’IeHI/IH.

Huccormanus Boasl. KoHcranTa aucconmanmu. MorHoe nponsBeseHre. BivsiHue TeMnepaTypsl Ha AUCCOLMAIINIO BOBL.
Bonoponssiii mokazarenb. [Tonstie o 6ydepHbix pacTBopax. TpyIHOPacTBOpUMBIE SJIEKTPOIUTHL. PaBHOBecHe MeX 1y 0CaIKoM
Y HaCBIIIEHHBIM pacTBopoM. [IponsBeneHne ( KOHCTaHTa) paCTBOPHMOCTH.

T'uaponus coneit. ['maposu3 cosieid o KaTHUOHY U 10 aHMOHY. MexaHu3M ruaposiin3a. MoieKyJisspHble ¥ HOHHbIE YPABHEHUS
rugposnza cojieir. Ctenens ruaposusa. Koncranra ruaposusa.

Tema 8. OkuCANTETbHO-BOCCTAHOBUTEJIbHbBIE NP OIECChI

XuMmudecKast CBsI3b B KOMIUIEKCHBIX COSIMHEHHUSIX 1 OCOOEHHOCTH MX CTpoeHusl. KoopauHalMOHHAsI HEHACHIIIEHHOCTh aTOMOB
¥ BO3MOXHOCTb 00pa30BaHMsI KOMIUIEKCHBIX (KOOPAMHAIIMOHHBIX coeIMHeHuI ). COCTaB KOMIUIEKCHBIX COeIMHEHHH. BHenH s
Y BHYTPEHHSI1 KOOpAMHAIIMOHHBIE chepbl. KaTHoHHBIE, aHNOHHBIE M HEWTpaibHbIe KOMIUIEKCh. HOMEHKIaTypa KOMITIEKCHBIX
coequHeHNH. THUMIYHbBIE KOMITIEKcooOpa3oBaresi. KoopanHAIMOHHOE YMCII0 KOMITIeKcooOpa3oBatesis. THITHYHbIE JIUTaH/IbL.
dakTopEI, ONpeeIsIIoIe CIOCOOHOCTh MOJIEKYJT M MIOHOB BBICTYIIATh B KAUECTBE JIMTAHIOB. MOHO U MOJUICHTATHBIC JIUTaH bl
[IpocTpaHcTBeHHAS KOH(PUTYpaLs KOMIUIEKCHBIX MOHOB. [ MOpUAN3aHst aTOMHBIX OPOUTANIeH KOMILIEKCOOOpa3oBaTes 1
MIPOCTPAHCTBEHHAS! KOH(HUT'YpaLisl KOMIIEKCHOTO HOHA.

Jucconmanys KOMIUIEKCHBIX HOHOB B pacTBope. KoHcTaHTa HecToiikocTi. PaKkTOphl, onpeessiolie yCTONUYNBOCTb
KOMIUIEKCHBIX MOHOB B PacTBOpE.

Tema 9. KoMmmieKkcHbIE coe JHHEHUS

XnMudeckast CBsI3b B KOMIUIEKCHBIX COEIMHEHUSIX M OCOOEHHOCTH MX CTpoeHusl. Koop/iMHaIMOHHAsT HEHACHIIIIEHHOCTh aTOMOB
1 BO3MOXHOCTh 00pa30BaHMs1 KOMIUIEKCHBIX (KOOPIMHAIIMOHHBIX coeimHeHni ). CocTaB KOMILIEKCHBIX COeIMHEHNH. BHemH 51
Y BHYTPEHHSIs1 KOOpAMHAIIMOHHbIE chepbl. KaTHoHHBIE, aHNOHHBIE M HEWTpasIbHbIe KOMIUIEKCh. HOMEHKIaTypa KOMITIEKCHBIX
coequHeHnH. THUMIYHBIE KOMITIEKcooOpa3oBaresy. KoopiMHAIMOHHOE YMCII0 KOMITIEKCcooOpa3oBatesis. THITHYHbIE JIMTaH/IbL.
daxTOpHI, OIpesesIsIoIre CIIOCOOHOCTh MOJIEKYJ ¥ HIOHOB BBICTYNATh B Ka4eCTBE JIMTaHJOB. MOHO M MOJIMAEHTATHbIE JIMTaH/IbI.
IIpocTpaHcTBeHHas! KOH(PHUIYpalis KOMIIEKCHBIX MOHOB. I MOpHIM3aIiiisi aTOMHBIX OpOUTaneil KoMIuIeKcooopa3oBares 1
MIPOCTPAHCTBEHHAS! KOH(HUT'Ypalisl KOMILIEKCHOTO HOHA.

Jucconynanysi KOMIUIEKCHBIX MOHOB B pacTBope. KoHcTaHTa HecToiKocTH. PaKTOPHI, ONpeesIonie yCTOHUYUBOCTD
KOMILJIEKCHBIX HOHOB B pacTBOpeE.

Tema 10. O6mmue cBoOCTBA 3J1eMeHTOB IJIaBHbIX moarpynn Iepuoanueckoi cucrems! .M. MeHaeaeeBa.
Boaopoa u ero coequnenusi.

3aKOHOMEPHOCTU B U3MEHEHUH JIEKTPOHHOU KOH(UTYpalliY, BEJIMUUH PaJUyCOB, SHEPIUY NOHU3ALUHY aTOMOB 3JIEMEHTOB
riaBHbIX noarpymnn Ilepuoguueckoit cucremsl [1.M1. MenpeneeeBa, ekt BTOPUUHON NEPUOJMYHOCTU U €r0 BIMSHUE Ha
XMMUYecKUe U (pU3NYecKue CBOMCTBA MPOCThIX BellecTs eMeHToB IIIA-VIIA noarpynmn u ux coeJUHEHUI.

OO01as xapakTepucTika Bogopojaa. PopMbl HaX0kKJeHHs BoJopoa B npupoje. CrocoObl nonyveHust CBOOOHOTO BOJOPOA.
[Nonoxenne Bogopoaa B nepuogndeckoil cucreme. CTpoeHne atoMa. BaneHTHOCTD U CTeTieHb OKHUCIICHHS] aTOMOB. XapakTep
XMMHUYECKHUX CBs3e B COSJMHEHUSX. Y CIIOBHsI 00pa3oBaHus u cyiiectBoBaHus nonos H+ ,H- ;H30+.

dusnueckre U XMMHUYECKHE CBOMCTBA BOAOpOaA. BO)JOpOJl KaK BOCCTaHOBUTEJIb. BoccTaHOBUTEIbHAS CITOCOOHOCTh aTOMapHOro
1 MOJICKYJIAPHOI0 BOAOPOAA. Bzaumonericteue BOJOpOa C ME€Ta/UIaMU U HEMETA/UIAMU.

IIpumenenue Bogopoaa. Boonopo kak nepcreKTMBHOE roproyee.
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ITepokcun Bogopoaa. CtpoeHue MosiekyJibl. [lonydenue. ¥V croitunBocTs. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA B
pa3nmmuHbIX cpenax. [IpuveHeHue.

T'uapunel. TUIsl THAPUAOB: MOHHBIE, KOBAJICHTHBIE, MTOJIMMEPHBIE, HECTEXHOMETPUIECKHE.
Bona. MaccooOMeH Boiopoa B IpUpo/Ie.

Tema 11. O61mue cBolicTBa METANIOB. JeMeHTHI IA rpynnbl: IuTHii, HATPMil, KaJauii, pyonauii, ne3ufi.

Merasusl B nepuoandeckoi cucreme. Kitaccudurkarms metauio no nx Gpu3MYecKuM U XMMHYECKUM CBOIcTBaM. Bimsane
SHEPruy KpUCTAJUIMYECKON CTPYKTYPHI Ha (pr3nveckue (TeMrepaTypa IUIaBJIeHu!s U KUMEHNUs, 3J1eKTPOIIPOBOJHOCTD) U
XMMHIYECKHe (B3aMMOAEHCTBIE C BOJOM, KUCIOTAaMH, IIIeJI0YaMi, HeMeTaJllIaMH) CBOMCTBa MeTayuioB. Kopposus MeTanios.

SnemeHTs! [A rpynnsl: TMTUI, HATPUH, KaJUi, pyOuani, 11e3nii. 3aKOHOMEPHOCTH B N3MEHEHUH JIEKTPOHHON KOH(UTYpaluH,
BEJINYMH PaJllyCOB, SHEPIrMY MOHU3ALIMH aTOMOB, XapaKTEPHBIX CTeNeHel OKHUCIIeHus1 aToMoB. Ocoboe MOJI0KEeHUE JIUTHS.
HaxoxeHue B pupoe U NodydeHHe MEeJOYHbIX METAUIOB U3 IPUPOJHBIX COeIMHEeHUH. Pu3nyeckue 1 XMMUYeCKHe CBOMCTBA
NpOCTHIX BelecTB. OCOOEHHOCTH B3aUMOJIEHCTBUS IIEJIOUHBIX METAJUIOB C BOIOW B Psijly JIUTHIL - 11e3Uid. 3aKOHOMEPHOCTH B
CTPOEHMU U CBOMCTBaX (TepMHUYECcKas yCTOWYUBOCTb, KUCIOTHO - OCHOBHBIE CBOIICTBA ) OCHOBHBIX THIIOB COEAWHEHUIL:
OKCH/JIOB, IIEPOKCUJIOB, KAPOOHATOB, T'MAPOKCHIOB U rajoreHu1o0B. [IpuMeHeH e MEeJ0uHbIX METAJUIOB M UX COeIMHEHHUH.

Tema 12. duementsi IIA rpynnbi: 6epuiini, Marnui, KaJbIui, CTP OHIMIA, Oapui

Dnementsl 1IA rpymmbl: OepuIuUTiA, MarHui, Kajblyi, CTPOHIMH, Oapuil. I3MeHeHUe 3IeKTPOHHOM KOH(DUTYPaliK, BETMYHH
PaanycoB, SHEPIUi HOHU3AIMK aTOMOB, XapaKTEPHBIX CTeNeHel OKucieHuns aToMoB. Ocoboe nosnoxkeHne (aMohOoTepHOCTD)
Oepwuns. HaxoxeHre B IpUpO/ie U MONTyYeHUe IPOCTHIX BEIIECTB U3 IPUPOIHBIX COeAMHEHUI. PU3MYECKHEe U XUMUYECKUE
CBOICTBa MpOCThIX BemecTB. OKCU/IBI M THAPOKCHIBL: CTPOSHNE U KHCIOTHO-OCHOBHBIE CBOMcTBa. Coutnt siemMeHToB 11A rpynmsl.
[IpumeHenne 6eprLTNs, Maraus ¥ JIEMEHTOB TTOATPYIIIBI KaJIbLIH.

Tema 13. Danements! IIIA nmoarpynmnei: 60p, aTIOMIHMIA, TAJIHI, WHIAH, TAJJIAR

Snements! [ITA moarpynrist: 60p, aJUTIOMUHUH, TAJUTMNA, MHAWHA, TAIANA. 3aKOHOMEPHOCTH B U3MEHEHNH JIEKTPOHHON
KOH(HT'ypaliH, paJiycoB, SHEPIUI NOHU3ALNY, XapaKTEePHBIX CTENIeHel OKHUCIeHns1 atoMoB. Haxoxxienne B mpupoje,
noJtyyeHue, GrU3MIecKue 1 XMMUIECKHE CBOMCTBA ITPOCTHIX BEIECTB. 3aKOHOMEPHOCTH B CTPOSHHUHM M CBOMCTBAX (TepMUYECKast
YCTOMYHMBOCTB, KHCJIOTHO-OCHOBHBIE ¥ OKMCIINTENIbHO-BOCCTAHOBHUTEIbHBIE CBOMCTBA) COEMHEHHNI B CTENIEHN OKUCICHUS +3:
OKCH/JIbI, TUIPOKCHUIBI, TAJIOTeHNBl. BoopoHbie coeinHeHns 60pa: OCHOBHBIE SJIEMEHTbI CTPYKTYPbI, CTPOEHHE,
3aKOHOMEPHOCTH B CBOWCTBAX. Y CTOYMBOCTb, OCOOCHHOCTH CTPOCHHUSI, (PH3UUECKUE M XUMUUECKIE CBOICTBA KUCTIOT Oopa.
[Tpumenenue 6opa, ATUTIOMUHMS, TAJUTHS, UHAWS, TAJUTUS U MX COeJMHEHUH

Tema 14. O6mue cBolicTBa HEMETAJLIOB. JjeMeHTHI IVA rpynmel: yriaepoa, KpeMHuUii, repMaHuii, 0JI0BO, CBHHEII.
Oo6mme (pu3nIecKre U XUMHUYECKHAE CBOCTBA HEMETAJUIOB.

SnemenTsl IVA rpymnnbl: yriiepoj, KpeMHUIA, repMaHui, 0JI0BO U cBuHel. OO0Ias XapakTeprUCTUKa 3JIEMEHTOB:
3aKOHOMEPHOCTH B I3MEHEHUH JIEKTPOHHOH KOH(UTYpaLuH, paJuyCoB, SHEPIUil HOHU3ALINH, XapaKTEePHBIX CTereHen
OKHCJICHUS1 ATOMOB, CPOJICTBO K JIEKTPOHY, JIEKTPOOTpHULIATeIbHOCTh. OcobeHHOCTH KaTeHauuu B psiny C-Si-Ge-Sn-Pb.
Ocob6enHoctr yriepona. [Ipupoansie coepunenus C, Si, Ge, Sn, Pb, npyHIMIbBL OTy4YeHHsT IPOCTBIX BELIECTB. THIIbI CTPYKTYP
¥ 0COOEHHOCTU XUMUYECKOM CBSI3U B TBEPIbIX IPOCTHIX BEIECTBAX.

AunorpornHble MOIM(UKALMK yIiiepoa: anmas, rpagur, kapous, ¢pysuiepenst (C60, C70 u 1.1.) - nommmopdHbie (hopMbI
yrieposa, rpadeH, yriepo/Hble HAHOTPYOKH. 3aKOHOMEPHOCTU U3MEHEHHUsI (DU3NYECKUX U XUMHUYECKUX CBOMCTB MTPOCTHIX
BEILIECTB: B3aMO/JIEHCTBIE C pa30aBIeHHBIMU 1 KOHIIeHTprpoBaHHbIMH pacTBopamu HCl, HNO3, H2SO4, NaOH, metayuiamu
u Hemetasutamu. Coeaunenus BkioueHus. Okcunsl yraepona CO u CO2 : nojydeHue, CTpoeHue, (pU3NIecKue U XUMAYEeCKUe
(B3aumoperictere ¢ H20, MeTamiamMu, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA) CBOMCTBA. YTONbHASA KUCIOTA K
kapOoHaThl. OKCOXJIOPU/IBI YIIIEPO/IA.

KpemHunii: 0cOOEHHOCTH IEKTPOHHOTO CTPOEHHUs, (pU3HUEeCKre U XMMUYECKHe CBOMCTBA KpeMHMs. HaxoxneHue kpeMHus B
MPUPOJIE, OCHOBHBIE THITHI CTPYKTYP CHIIMKATOB. OKCHUIbl KPEMHHUs, KPEMHHEBAsl KUCJIOTa U €€ COJIU.

dusznyeckre 1 XUMUYECKUE CBOMCTBA T'epMaHusi, 0JI0Ba U CBUHILIA. KpeMHUIl ¥ repMaHuil - OTyIpOBOJHUKHI. 3aKOHOMEPHOCTH
B U3MEHEHUM CTPOEHUSI U XMMUYECKMX CBOMCTB OKCUAOB U rHIpoKkcuaoB Ge-Sn-Pb (TepMuyeckas yCcToiluMBOCTb,
KHUCJIOTHO-OCHOBHBIE K OKHACJIUTEILHO-BOCCTAHOBUTE ILHBIE CBOMCTBA).

IprMeHeHNe MPOCTHIX BEMIECTB U OCHOBHBIX XUMHUUECKUX COENHEHMIA: OKCUIOB, THAPOKCUIOB, THAPHIOB, XaJIbKOTEHU/IOB,
KapOWIOB M CHIIMIIUIOB, KAPOOHATOB U CUIIUKATOB.

MurpaiyioHHBII LUK yriIepoja.

Tema 15. duementsl VA rpymmsi: a3ot , pocop, mnoArpynna MpImbsaKa

DnemenTsl VA rpymnist: a30t, pocdop, MBIIIbSIK, CypbMa, BUCMYT. OO0I[asi XapaKTepUCTUKA 3JIEMEHTOB: 3aKOHOMEPHOCTH B
W3MEHEHMH 3JIEKTPOHHON KOH(UrypaLyy, pagidyCcoB, SHEPruil MOHU3ALMH, XapAKTEPHBIX CTETIEHEH OKHUCIICHHSI aTOMOB,
CPOJICTBO K 3JIEKTPOHY, 3JIEKTPOOTPULIATEIbHOCTb. XapaKTep XUMUYECKUX CBS3EH B COeIMHEHUAX. I3MeHenue
METaJUIMYECKOr0 U HEMETaJUIMYECKOr0 XapakTepa 3JIeMEHTOB 110 Tpynre. PopMbl HAXOXKIEHHS 3JEMEHTOB B IPHPOJIE.
ITpyHIMITEL IOTYyYeHUs U TPUMEHEHH S IPOCTHIX BELIECTB.
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A30T: 0COOEHHOCTH CTPOEHUSI, XUMUIeCKasi CBsI3b B MOJIEKYJie a3oTa ¢ nosuiwii Teopurt BC 1 MO. ®usnyeckue CBOWCTBA
a30Ta, peaKIMOHHAS CITIOCOOHOCTh MOJIEKYJISIPHOTO U aToMapHOro azora. Okcumsl azota (1,2,3,4,5). CTpoeHre MOJIeKyII.
OTHollleHre K BOJIE, KUCJIOTaM U 1iesioyaM. TOKCMYHOCTh OKCUIOB a30Ta. BiivsiHUe Ha OKpyXalolylo cpefy. A30TucTasi
kucyora. CTpoeHue ee MOJIEKYJIbl M HUTpUT-UOHA. HuTpuThl. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA KUCJIOTH U
HUTPUTOB. TOKCUYHOCUTb HUTPUTOB. A30THas1 KucaoTa. CTpoeHre MOJIEKYJIbl Q30THOUM KUCIOTH U HUTPAT-UOHA.
OxucuTeTbHbIe CBOMCTBA KOHIIGHTPUPOBAHHON U pa30aBJICHHOW a30THOM KHCIOTHL. B3anmoencTere ¢ MeTaJuiaMu U
HeMmeTayutamu. Llapckast Boaka. [Ipumenenue a30THOM KUCaOThL. COM a30THOM KUCIOTHL. MPOJAYKTHI UX TEPMUYECKOTO
paznoxenust. [Ipumenenue comneir. TOKCHYHOCTh HUTPATOB. A30THbIE ynoOpeHus. [Topoxa u B3peIBUaTHIe BellecTBa. DaKkTOpHI,
00YCJIOBJIMBAIOIIHE B3PhIBUATHIC CBOMCTBA U B3PHIBOOIIACHOCTh BEIIeCTB. MHUTpallMOHHbIH MK a30Ta. Pukcanus azora u3
Bo3ayxa. Oomue npuHIUITH (pukcarmy. HoBbie MeTOIbl HU3KOTEMIIepaTypHOU (pHKCaIu a30Ta.

docdop: 0cobeHHOCTH CTPOSHHS 1 0OPa30BaHUS XUMUYECKOH CBSI3H B coeqHEeHHUsX. CKJIOHHOCTD K 00pa30BaHHIO
nosmmopdusix dopm docdopa. AmtorpornHslie Moaudukaimu pocdopa u 0COOEHHOCTH UX cTpoeHus. Pusndeckue u
XMMUYECKHe CBOMCTBa (pocpopa: OTHOIIEHNE K HEMETalIaM, MeTaJlIaM, BOJie, KICIoTaM 1 mmenodam. Okcunsl ocopa:
(busMUyecKre CBOICTBA, OCOOEHHOCTH CTPOSHU S, TIPUHLIMIIBI TIOJyYeHHsI OTHOIIEHHE K BOJE, KUCIIOTaM U LIeI0YaM.
Kucnoponconepxammmue kuciaots pocopa u ux com. PochopHoBaTHCTAs KHCioTa U runogocutel. Pochopucras Kuciora u
(ocuter. Meta-, qu(tmpo-)- u nomugocopHbie KUCIOTH U uX conr. OprodocdopHas kucioTa u ee comt. CtpoeHne
MOJIEKYJT KHCIIOT (hocopa, X OCHOBHOCTb U OKHCIIMTEIbHO-BOCCTAHOBUTEIIbHbIE CBOWCTBA.

AJsutotporiHple MOAU(UKAIIMN MBIIIbSKA U CypbMbl. XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB: OTHOIIIEHUE K HEMEeTaJlJIaM,
MeTaJulaM, BoJe, KACJIoTaM U mesoyaM. OKCHpl, THAPOKCU/IB! MBIIIbsKA, CypbMsI (3,5) 1 BUucMyTa (3). MeTa- 1 opTohopMBI.
KucmoTHO-OCHOBHBIE ¥ OKUCIMTETLHO-BOCCTAHOBUTENbHBIE CBOVCTBA. OOIue mpuHIMIb moiydenus. Comu. ApceHarts (3,5).
Crubartsi (3,5). Bucmyratsi(5).

BoznopoaHsie coeJMHEHNs 91eMEHTOB VA TPYIIIb: CTpoeHue, (PU3NUECKUE U XMMUUECKUE CBOICTBA.

Tema 16. Daementsl VIA rpynnel: Kucjopon, cepa, NoArpymnina cejeHa.

SnemenTsl VIA rpymnbl: KUCIOpOJ, cepa, oAarpymima cenena. Oo1mas XxapaKTepucTHKa 3JIEeMEHTOB: 3aKOHOMEPHOCTH B
U3MEHEHUH JICKTPOHHOW KOH(UTYpaIvy, paTuycoB, SHEPTUi MOHU3AIIMH, XapaKTEPHBIX CTENeHEeil OKUCIICHUST aTOMOB,
CPOJICTBO K 3JIEKTPOHY, JIEKTPOOTPHUIIATESIBHOCTh. MI3MEeHeH e 110 rpyIine YCTONYUBOCTY COSMHEHUI B BBICIIICH CTETICHU
OKHCJICHHUSI aTOMOB. XapaKTep XUMUYECKUX CBsA3ed B coeuHeHUsAX. CKIOHHOCTh K 0Opa30BaHUI0 KATHOHHON ¥ aHUOHHOMN
(opm 1 06pazoBaHMIO TOMO-IIENHBIX TOJUMEPHBIX COSMHEHHN. VI3MeHeHne MeTaJUIMYECKOro M HEMETAJUIMUECKOTO XapaKkTepa
3J1IeMEHTOB N0 rpynre. PopMbl HaXOKJEHHS IEMEHTOB B IIPUPO/IE.

Kucnopon: ¢pmsmyeckue CBOMCTBA, 0COOEHHOCTH CTPOSHU S, aJUIOTPOITHBIE MOIM(UKAINH. XUMUYECKast CBS3b B MOJICKYJIe
kuciopona ¢ nmosuruii Teopur BC 1 MO. CtpoeHne MoJIeKyJisl 030Ha. XUMHYECKIe CBOMCTBA KMCIOpoaa. MUrparimoHHBIH
LIMKJI KUCIIOPOZA U O30Ha.

Cepa: puznyeckue cBoiicTBa, MoIMMOpdHbIe MOaU(pUKaMU cepbl. XUMHUYECKUE CBOICTBA cepbl (OTHOLIEHHUE METalIaM U
HeMeTaJlIaM, BOJie, KMCJIOTaM U 1esodam). OKCHIp! cepbl: 0COOSHHOCTH CTPOEHHS], OTHOILLIEHHE K BOAIE, KUCJIOTAaM U IIEJI0YaM.
IIpumeHeHNe CepHUCTOrO ra3a U BIMsHKE €r0 Ha OKPYKalollylo cpesy. KucioTsl cephl: cepHUCTast, cepHas, OJIUCEPHBIE
KHUCOThl. CTpOEHHE MOJIEKYJI U aHUOHOB KUCJIOT, KUCJIOTHBIE ¥ OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. CBOIiCTBA
pa30aBieHHOH 1 KOHIEHTPUPOBAHHOH cepHol KUCIOTh. Oneym. Cynbdarsl. I'ugpocynbdarst. Jucynbdars! (mupocyiibdatsr).
Tuokucnots! U ux conu. Tuocysnbdartel. CTpoeHre Tuocynbdar-noHa. [1oJIUTHOHOBBIE KMCIOTHI M UX COJH.

I'mppupet H23. CtpoeHue MoneKy:1, yCTOHUMBOCTD, (PM3MYECKUE CBOMCTBA, N3MEHEHUE TEMIIEPATyp IUIABJICHNUS 1 KUTICHUS B
psny BOAA-TeJULypoBoIopol. BocctaHOBUTEIbHBIE M KMCIIOTHBIE CBOKCTBA B psily BOAA- TeJUTypoBogopo. CepoBogopo.
CgoticTBa. TOKCHYHOCTb XaJTbKOT€HOBOAOPOIOB.

HpI/IMeHeHI/le ITPOCTHIX BEIIECTB 1 OCHOBHBIX COCHHHCHHﬁ.

Tema 17. dnementsn! VIIA rpynmner: pTop, XJ0op, moArpynmna dpoma

AnemenTs! VIIA rpynmst: ¢rop, xs1op, noarpynmna 6poma. O61mas xapakKTepruCcTHKa JIEMEHTOB: 3aKOHOMEPHOCTH B MI3MEHEHUH
3JIEKTPOHHOW KOH(UTY ALK, PaANYCOB, SHEPTUH HOHM3AINH, XapaKTEPHbBIX CTETIEHel OKUCIEHNsT aTOMOB, CPOJICTBO K
3JIEKTPOHY, JIEKTPOOTPHLIATEILHOCTD. VI3MEeHeHne 10 rpyNie YCTOHYMBOCTH COSANHEHHH B BBICIIEH CTEIEHH OKHCIICHHS
aToMOB. XapaKTep XUMHYECKHUX CBsI3el B coeauHeHusX. [IpusHakn MetammmaHocTy y nozaa. OcodenHoctr propa. Popmel
HaXOX/ICHUs TAJIOTEHOB B nprpozie. OOIIuiA TPUHIMI MOTy4YeHHs] CBOOOJHBIX TaJIOTeHOB.

dusnyeckre CBOICTBA MPOCTHIX BEIIECTB. I3MeHeHue TemrepaTyp IUIaBJICHHUs U KUIIeHUs B psany (rop-actar. Xumuyeckue
CBOJICTBA MPOCTHIX BEIIECTB. VI3MEHEHHE SHEPTHy CBSA3U B MOJIEKYJIaX [JIOTEHOB 110 IPYIIIE U PEaKMOHHAsI CIIOCOOHOCTh
rajjoreHoB. OTHOIICHHE K BOJE, IIEI0YaM, MEeTaliaM U HeMeTauiaM. TOKCHYHOCTh rajloreHoB. Mephl MPeI0CTOPOXHOCTH MPH
padoTe ¢ raJoreHamu.

TasorenoBoOPOABL. Y CTOMYUBOCTD MOJIEKYJI. XapaKTep XUMUYECKHX CBsI3el B MOJIEKyJaxX. Accolranus MOJIEKYJI
(propoBomopona. PusnUecKre CBOKNCTBA raJIoreHOBOIOPOIOB. VI3MeHeHue TeMItepaTyp TUIABJICHUS U KUTICHUS B PSIIY
(propoBomOpOA-MOIOBONOPO. XUMHIUECKIE CBOMCTBA rajoreHOBOJOPOA0B. OCOOEHHOCTH (PTOPOBOAOPOTHOMN KUCIIOTHI.
[IpumeneHue coysIHON U MIABUKOBOM KUCIIOT. ["aioreHusl.

Oxcuapl dropa, xjopa (1, 4, 7), 6poma(1), opa(5). Ceoiicta. Kucnoponconepikaiiuye KUCIOTH Xj1opa 6poma, iofa. CtpoeHre
Mostekys1. CpaBHUTENbHAS YCTOWYMBOCTD. OKUCIUTENbHBIE U KUCJIOTHBIE CBOICTBA. O0IIMe MPUHIMITH Noty4yeHus. Comum
KHCJIOPOJCOAepKAIIUX KUCIOT rajoreHoB. OKucauTeNbHble CBOMCTBA. CpaBHUTENbHAS] YCTOMYMBOCTD COJIEN U KUCIIOT.
ITprMeHeHre rMIOXJIOPUTOB, XJIOPATOB, EPXJI0paToB. OKUCIISIOIINE, TOPIOYKe U B3pbIBYAThIE CMECH Ha OCHOBE XJIOpaTa U
nepxJopara Kajusl.

SAEKTPOHHBH
Crpanuna 8 u3 13. Il YHHBEPCHTET

ARl s DFMALMOHHD AHATYTAHEC AR SACTEMA Kb



ITporpamma mucimruiunsl "Xumusa"; 05.03.04 "T'unpomereoposorus”.

HpI/IMeHGHI/Ie ITPOCTBHIX BEIIECTB 1 OCHOBHBIX COCHHHCHHﬁ.

5. IlepevyeHb y4eOHO-METOJUUECKOT0 00€eCcIeYeH s JJIsi CAMOCTOATEJbHON PAa60ThI 00yJaIOIUXCS 10
U CIHILTIHE (MOIYJIIO)

CamocrosiTesbHasl padoTa 00yYaIOIIMXCS BBITIOIHSETCS MO 331aHUI0 U IPH METOOUYECKOM PYKOBOACTBE NperofiapaTeis, HO 6e3
€ro HeMoCPeACTBeHHOro yyactust. CamocTosiTesbHast padoTa MoApa3AenseTcsl Ha CaMOCTOSTENbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSAX U HA BHEAYAUTOPHYIO CAMOCTOSITENNbHYIO padoTy. CaMocTosTebHAs padoTa 00yJaIOIMXCs BKIIOYALT KaK MOJHOCTHIO
CaMOCTOSITEJIbHOE OCBOGHHE OTIEIIBHBIX TeM (pa3zieioB) TUCUUILIMHBI, TaK U IPOPaOOTKY TeM (pa3ziesioB), OCBAUBAEMBIX BO
BpeMsl ayIUTOPHON padoThl. Bo BpeMst caMOCTOSTENbHOM paboThl 00yJaloIIrecs YATAIOT U KOHCIEKTUPYIOT Y4eOHYI0, HAyYHYIO
U CIIPaBOYHYIO JIUTEPATYPY, BBIIOIHSIOT 3a1aHUs1, HANIPABJICHHbIC Ha 3aKpeIIeHNue 3HAaHUI 1 OTPaOOTKY YMEHHIA M HABBIKOB,
TOTOBSTCS K TEKYIIEMY M IPOMEKYTOUYHOMY KOHTPOJIO IO JUCIUIUIMHE.

OpraHuzalys CaMOCTOSITENIbHOW padoThl 00YYaIOIIMXCs perJiaMeHTUPYETCsl HOPMaTUBHBIMU JIOKYMEHTaMHU,
y4eOHO-METOANYECKOIl JINTepaTypoil 1 3JeKTPOHHBIMU 00Pa30BaTE/IbHBIMY PECYPCAMHU, BKIIOYASL:

IMopsnok opraHU3alMK M OCYIIECTBIIEHUsI 00pa30BaATEIbHON JEeATEeIbHOCTH M0 00pa30BaTEIbHBIM IIPOrPAMMaM BBICIIETO
00pa3oBaHus - MporpaMMamM OakajaBpuaTa, MporpaMMaM ClielJMaJIUTeTa, POrpaMMaM MarkCTpaTyphl (YTBEPKIEH PUKa30M
MuHuCTepCTBa HAYKH U BhICIero odpaszoBanus Poccuiickoit ®eneparviu ot 6 anpesst 2021 roga Ne245)

IMucemo MunucreperBa obpazoBanust Poccuiickoit @enepatin Nel14-55-996un/15 ot 27 Hosi6pst 2002 r. "OO6 akTHBU3AIMI
CaMOCTOSITEJIbHON padOThI CTY/ICHTOB BBICIIVX YUeOHBIX 3aBeICHUN"

VYcraB (penepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupesxaenus "Kazaunckuii (ITpuBosmkckui)
(penepanbubIil yHUBEpCUTET"

IpaBuna BHyTpeHHEro pacrnopsika eaepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOT'O 00Pa30BaTeIbHOTO YUPEsKJEHHUs BBICLIIETO
npogeccuoHaabHOro oopazoanus "Kazanckuit (IpuBosnkckuil) deaepanbHblil yHUBEpCUTET"

JlokaneHble HOpMaTHBHbIE akThl Kazanckoro (IIpuBosskckoro) penepaibHOTO yHUBEPCUTETA
Poccuiickuii XUMUKO-aHATMTAYECKUIA TTopTal - http://www.anchem.ru/

Xumudeckuit oprai - http://www.chemport.ru/

Xumndeckuit axyiabster MI'Y - http://www.chem.msu.ru/

6. ®OoH/] OLIEHOYHBIX CPe/ICTB M0 JUCIUILIHHE (MOIYJII0)

DoHJ OIIEHOYHBIX CPEACTB M0 AUCHUIUIMHE (MOJIYJTI0) BKJIIOYAET OLIEHOYHBbIE MaTepHaJIbl, HAITPABJICHHBIE Ha TPOBEPKY OCBOCHUS
KOMIIETEHIIHI, B TOM YHCJIe 3HAHUI, YMEHUI U HABBIKOB. POH/I OLIEHOUHBIX CPEICTB BKJIIOUAET OLIEHOUHBIE CPEICTBA TEKYILEro
KOHTPOJISI ¥ OLICHOYHBIE CPE/ICTBA IIPOMEKYTOYHOM aTTeCTallH.

B (oHE O1IEeHOYHBIX CPENICTB COAEPKUTCS CIeayoIas HHPOPMAITHs:

- COOTBETCTBHME KOMIIETEHIIMH TUIAHUPYEMbIM pe3yJibTaTaM 00yueHHsI 110 UCLIUILTUHE (MOJYJI0);

- KpUTEpUHU OLIEHUBaHUs cC(hOPMUPOBAHHOCTU KOMIIETEHIIHIA;

- MeXaHu3M (POPMHUPOBAHHMS OIIEHKH MO JUCHUIUTAHE (MOIYJIO);

- OIMCaHUe MOPsiIKa MPUMEHEHUs U NPOLIeypbl OLIEHUBAHUS /151 KaXKJI0TO OLIEHOUHOTO CPEACTBA;
- KpUTEpHH OLIEHUBAHUS [JTs1 KaXJOr0 OIIEHOYHOTO CPEJICTBA;

- COACPKAHNE OLEHOYHBIX CPEACTB, BKJIIOYad TpeGOBaHI/IH, MPEeAbABIAEMBIC K HCﬁCTBHHM o6yqa10un/1x0ﬂ, AE€MOHCTPUPYEMBIM
pe3yjibTaTaM, 3alaHuA pas3IMYHbIX TUIIOB.

DOH/1 OLIEHOYHBIX CPEACTB N0 AUCLUMILIMHE HaxonuTces B [Ipunoxenun 1 kK mporpaMMe AUCLMILIMHBL (MOIYJIO).

7. IlepedeHnb JUATEPATYPbI, HEOOX0JUMOM JJIsT 0CBOEHHS U CIUILINHBI (MO XyJIs)

OcBoeHMe IUCIUIUTMHBL (MOJLYJIs) MPEAIoJiaraeT u3yuyeHue OCHOBHOM U JIONIOJIHUTEIIbHON y4eOHOH nTepatypsl. Jluteparypa
MOXeT OBbITh JOCTYIHA 0OYYaIOIIMMCsI B OJHOM U3 IBYX BapUaHTOB (JIMOO B 000UX U3 HUX):

- B 9JIEKTPOHHOM BUJIE - Yepe3 JIeKTPOHHbIE OMOIHMOTEYHbIE CUCTEMBI HA OCHOBAHUHM 3aKTioueHHbIX KDY noroopos ¢
MIPaBOOOIAJATEISIMU;

- B meyaTHOM Bujie - B HayuHoi 6ubmmoreke um. H.U. JlobaueBckoro. OOyyJaromuecs mojiy4yanT yIeOHyIo JUTepaTypy Ha
abOHEMEHTE [0 YUTATEILCKUM OMJIETaM B COOTBETCTBHMH C MPaBUIAMU 110JIb30BaHKst HayuHoi GUOIHOTEKOM.

DJIeKTPOHHBIE U3JAHKS IOCTYIHBI AUCTAHIIMOHHO U3 JII00OW TOYKHM IPU BBEJCHUU 00YYaIOIIMMCS CBOETO JIOTUHA U MApOoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBIN yHUBepcuTeT" . [Ipu HCMONb30BaHUM TEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH/T
JIOJKeH ObITh YKOMILIEKTOBAH UMUK U3 pacuera He Menee 0,5 sx3emiuisipa (uist o0ydaomnmxcst o PI'OC 3++ - He menee 0,25
9K3EMIUIIPA) KaXKA0T0 U3 U3/IaHNi OCHOBHOM JInTepaTypsl 1 He MeHee 0,25 9K3eMIuIsipa JOTIOHUTEILHON JINTEpaTyphl Ha
KaKI0r0 00y4Jalomerocsi U3 4ucia Jil, OJHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO AUCUMIUIMHY.

SAEKTPOHHBH
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[epeueHb OCHOBHOI M IOTIOJHUTENIBHON YUeOHOM TMTEpaTypbl, HEOOXOIMMOM JIJIsi OCBOSHUS JUCIIAIUIMHBL (MOJLYJIs), HAXOIUTCS
B [Ipunoxenun 2 k paboueii mporpamMme JUCHUIUIMHBL. OH MOUIEXUT OOHOBJIEHHUIO ITPY U3MEHEHUH YCIIoBUi 1oroBopoB KOV ¢
IpaBOOOJIaJaTe I IMU SJIEKTPOHHBIX U3/IaHUH U ITPU U3MEHEHNU KOMIUTeKToBaHus ¢oHoB Hayunoi 6momiorexkn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH ""MHTepHET'', HE00X0 AMMBIX IJIsI
OCBOEHHUS JUCIHILIAHBI (MO TyJIsT)

AJIXUMUK - http://www.alhimik.ru/
Poccuiicknii XUMHKO-aHaIMTUYECKUH opTad - http://www.anchem.ru/

XuMuK - http://www.xumuk.ru/

Xumnueckas UH(OpMaLMOHHAsA ceTb - http://www.chem.msu.ru/

Xumus BO BcexX HanpasieHusx - http://www.chemport.ru/

9. MeToaundecKHe YKa3aHUA A 00YUAIOMMXCS 10 0CBOEHHIO JUCHHUILIHHBI (MOXyJIsI)

Bujg paéor

MeTO)_II/l‘IECKI/le PEeKOMeHaanuun

JIEKLIAN

Jlekuus siBNsieTCs OCHOBHOM (popMO¥ 00yueHHUsl B BhICILIEM YU4eOHOM 3aBe/ieHuH. B X0/ie IeKIIMOHHOTO Kypca
MIPOBOAUTCS CHCTEMATHUYECKOE U3JIOKEHIE COBPEMEHHBIX HayYHBIX MAaTEPHAJIOB, OCBEILEHHE OCHOBHBIX POOJIEM.
B xope IeKIMOHHBIX 3aHATHI HEOOX0MMO BECTH KOHCIIEKTUPOBaHKe yuyeOHoro Matepuana. Ooparats BHUIMaHHE
Ha KaTeropuu, (popMyJIMpPOBKH, PACKPHIBAIOIINE COAEPKAHIE TEX WIM MHBIX SBJICHUHN U ITPOLIECCOB, HAyYHbIE
BBIBOJIbI ¥ IPAKTHYECKHE PEKOMEH/IALINH, TIOJIOKHUTEIBHBIH ONBIT B OPATOPCKOM MCKycCTBe. B TeTpanu ms
KOHCIIEKTUPOBAHUS JIEKIINI HEOOXOAUMO UMETh OIS, TAE M0 X0y KOHCTIEKTUPOBAHUS CTYIICHT JieIaeT
HEO0OXOIMMbIe TOMETKH JAOTIOJIHSIOIIME MaTepUa MPOCITYIIAHHON JIEKLUH, a TaKXKe MOoTYepKUBAIOIIHEe 0CO0YI0
BaXHOCTb T€X MJIM WHBIX TEOPETUIECKUX MOTOKEHUH.. 3aiCH A0KHBI ObITh M30MPATEIbHBIMH, TTOJTHOCTHIO
ClIelyeT 3aIichblBaTh TOJIBKO OlpelesieHns. B KOHCIIeKTax peKOMeH/lyeTcst IPUMEHATh COKPAILEHHsI CJIOB, YTO
YCKOpSIeT 3amich. B Xxozie n3ydenus Kypca ocodoe 3HaUeHHe UMEIOT PUCYHKH, CXEMBI M TIO9TOMY B KOHCIIEKTe
JIEKLIMY PEKOMEH/yeTCs ieflaTh Bce PUCYHKH, ClIeJIaHHBIe MpernojaBaresieM Ha IOCKe, WM YKa3aHHbIE B
HarJasqHOM rocoduu. Borpockl, Bo3HUKIME y Bac B x0/e JIeKLIMHK, peKOMEH/yeTcs 3aIiChIBaTh Ha MOJIAX U Mocye
OKOHYAHUS JIEKLIMM 00PAaTHThCS 3a pa3bsiCHEHHEM K IperoaBareso. [IpucTtymnas K HoAroToBKe 1o TeMe,
cooTHecuTe (POPMYIIUPOBKY TEMBI C OTIPEIEIIIEMON LIENbI0, 3aITaCUTECh HYKHOH JIMTepaTypor U3 CIHCKa
OCHOBHBIX M JIOTIOJIHUTEbHBIX HCTOYHUKOB, HEOOXOAUMBIMY 1151 TaOOPAaTOPHOTO 3aHATHA. BHUMaTenbHO
npountaiite CoziepkaHue TeMbl, KOTOPOE BKJIIOYAET OCHOBHBIE TEOPETUYECKHUE TIOHATHUS, OCO3HAHUE U
MOHMMaHHe KOTOPBIX HEOOXOIMMO B XOZie 3aHSATHS, BCE JIM CIIOBA BaM IOHSATHBI, KaKue TPeOYIOT SOMOIHUTEIbHBIX
pasbsicHeHHI U KoMMeHTapus. Ecim Takue nMmeroTcsi, 00paTuTech K IpenojaBaTeslio B Havyalle 3aHsATHS.

IMPaKTUYCCKHUEC
3aHATUA

JIJ151 MOATOTOBKM K MIPAKTUYECKUM 3aHSATHSM PEKOMEHIYETCs BHIIEATh B MaTepuajie podIeMHbIE BOIIPOCH,
3aTparvBaeMble MpernoaBaTesieM B JIEKLMY, U IPyNnupoBaTh HH(GopMauio BoKpyr Hux. Cieayer odpaiarhb
0coboe BHUMaHHe Ha JINTepaTypy ¥ UCTOYHHKH, KOTOPbIE PEKOMEH/YET Mpeno/iaBaTtesib BO BpeMsl 3aHsTHH, a
TaKXke 1 Ha JIEKIUU NpernojaBartesis.

CaMOCTOsI-
TenbHas paboTa

Bueaynuropnas CPC npoBoauTcst 6€3 HENMOCpeACTBEHHOTO KOHTPOJISI CO CTOPOHBI TPETOIaBaTels U,
CcliejoBaTelibHO, TpedyeT TiateabHol noarotoBku. Opranusaiys CPC o JuciuIuinHe oTpaxaercs B y4eOHON
[porpaMMe; KOHKPETHBIE BUJIbI pa0OThl 0O03HAYEHBI B TEMATUYECKOM [IAHUPOBAHUU.

BrinonHeHUe CaMOCTOSITENbHOM pabOThl TOMOKET CTYICHTaM B YCBOSHUH IIPOrPAMMHOIO MaTepuasa v B
YCIETTHOM ITPOBEICHUH KOHTPOJIBHBIX MEPOIIPUSTHIA.

3anucu UMEIT NePBOCTENEHHOE 3HAUEHHUE /ISl CAMOCTOSTEIbHOM paboThl cTyJeHTOB. OHU MOMOTaioT MOHSThH
MTOCTPOEHHE N3y4aeMOT0 MaTepHraa, BBIIEIUTh OCHOBHBIC TTIOJIOKEHUS, POCIIEIUTh UX JIOTUKY U TEM CaMbIM
MIPOHUKHYTh B TBOPYECKYIO TaOOpaTopuio aBTopa. Besienue 3anuceli ciocoOCTBYET MPEBPAIIECHUI0 YTEHHSI B
AKTHUBHBIN MPOIIECC, MOOUIIM3YET, HAPsIy CO 3PUTENILHOMN, U MOTOPHYIO MamsiTh. ClieyeT IOMHUTD: y CTy/EHTa,
CHCTEMATHYECKH BEJIyIIIEro 3alucH, CO3JaeTCsl CBOW MHIUBUAYATbHBIN (DOH[] MOACOOHBIX MATEPUATIOB 151
OBICTPOTO MOBTOPEHHUSI IPOYUTAHHOTO, 151 MOOMIM3AIMY HAKOTUIEHHBIX 3HaHWH. OCOOEHHO Ba)KHBI U TIOJIC3HBI
3aIMCH TOTJIA, KOT/Ia B HUX HAXOJST OTPaXKeHUE MBICIH, BO3HUKIIIKE IPU CAMOCTOSITENIbHON padoTe.

B comepxanne CPC npencrasnienst cienyiomnme Bugsr CPC

- [ToaroroBka K MpaKTUIECKUM 3aHITUSM 1O TeMme, BeinonHearne CPC

- [IpopaboTKa KOHCIEKTA JIEKIUH 10 TemMe

- [IpopaboTka crienuanbHON METOJUYECKON JIUTePATYPHI.

Crpanyna 10 u3 13.
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Bujg paéor MeToanuyeckue peKOMeHIalu

9K3aMCH Hrorosoit CIJOPMOIZ KOHTPOJIA U3YUYCHUS KypcCa ABJIACTCA IK3aMCH. HpI/I IMOATOTOBKE K CAa4Y€ 9K3aMEHa CTYICHTY
PEKOMEHAYETCA NOBTOPUTHL BOIIPOCHI K 9K3aMEHY. C a0 1 CJIbIO 06paTI/ITbCH K KOHCIIEKTaM, JICKIIMOHHOMY
Marepualy, MaTepruajlaM NPaKTUICCKUX 3aHHTHfI, n yqe6H0171 JiaTeparype. HpI/I IMOATOTOBKE K 9K3aMEHY
HCO6X0)II/IMO O PAThCA MPEKIAEC BCEIO Ha JICKIINU, a TAKKE Ha UICTOYHUKU, KOTOPbIE pa361/IpaJ'II/ICL Ha CEMUHapax.

10. TlepeyeHp nH(OPMAMOHHBLIX TEXHOJIOTHIl, HCIOJb3YE€MbIX IPU OCYIIeCTBJIEHHH 00Pa30BaTEJLHOrO Mpomecca
o JUCHHILIHHE (MO/IYJII0), BKJIIOYAs epevYeHb MPOrpaMMHOro odecnedyeHnst U HH( OPMAIHOHHBIX CIIPABOYHBIX
cucreM (IpU HEOOXOUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX IIPH OCYLIECTBICHHN 00pa30BaTEILHOTO IPOLiecca M0 TUCHUILIIIHE
(MOZyJII0), BKJIIOYAS MTepeyeHb MPOrpaMMHOr0 oOecieueHns 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPEJICTABIICH B
[punoxennu 3 k pabovelt mporpaMme TUCIUTLIAHBL (MOIYJIS).

11. Onncanne MaTepuaJbHO-TEXHUYECKOM 6a3bl, HEOOX0UMOIT /LISl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCHUAILIHHE (MOIYJII0)

MarepraibHO-TEXHHUECKOE 00ecrieueH e 00pa3oBaTeILHOTO TIPOIIECCa IO JUCIUILTAHE (MOIYJTO) BKIIIOUAET B ce0s CIeqyIoNIie
KOMITOHEHTHI:

TTomerteHus UIst CAMOCTOSITEILHON pabOThl 00YJaIONIUXCsl, YKOMIUIEKTOBAHHBIE CIICIIMATN3UPOBAHHON MeOeIbIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHbIE KOMITBIOTEPHOW TEXHUKOM C BO3ZMOKHOCTBIO MOJKTIOUeHHsI K ceTr "VIHTepHeT" 1 obecriedeHueM JOCTyIa
B 9JICKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTe/bHylo cpeny KOV,

Vue6Hble ayAMTOPUH ISl KOHTAKTHOM paboTHI ¢ MpernojaBaTesieM, YKOMIUICKTOBAHHbIE CTIeHUATU3MPOBAHHON MeOeblo (CTOJIbI
U CTYJIbS1).

KommnbloTep 1 puHTEp 1)1 pacnevyaTky pa3gaTOYHbIX MaTepUaIoB.
MynbTUMeINIHAS 8y IUTOPHSL.

KommnbloTepHBIit KJtacc.

Crenanu3upoBaHHast 1abopaTopHsl.

12. CpencrBa aganramuy mpenoaBaHusl JHCIAILUIMHLI K MOTPEeOHOCTIM 00yJaomuxcsa HHBAJINI0B 1 JIHIL ¢
OrpaHUYeHHbIMHU BO3MOKHOCTSIMH 3/10POBbSI

HpI/I HCO6XO,HI/IMOCTI/I B O6pa30BaTeJ'H)HOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOTMH, 06)'[61'"121101]_[1/18
BOCIIpUsTUC I/IH(I)OpMaL[I/II/I O6y'~IaIOIHI/IMI/ICH HWHBAJIMAAMU U JIMAMU C OI'PAaHUYCHHBIMUA BO3MOKHOCTAMUA 3JOPOBbA:

- CO3/J]aHKe TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO MPe00pa30BaHusl B albTePHATHBHBIC
(bopmbl, yIOOHBIE 17151 pa3IMYHBIX MTOJIb30BATENICH;

- CO3JaHUEC KOHTCHTA, KOTOpLIﬁ MOJKHO NPEACTaBUTDL B PA3JIMYHBbIX BUAX 0e3 NOTEPU JAaHHBIX WK CTPYKTYPBI, IPEAYCMOTPETH
BO3MOXKHOCTb MaCIHTa6I/IpOBaHI/IH TEKCTa U I/I306pa)l(eHl/Iﬁ 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETh JOCTYITHOCTb YIIPABJICHUA
KOHTEHTOM C KJIaBUATYyPbI;

- CO3/IaHMe BO3MOXKHOCTEN [JIs1 00yUaIOIMXCsl BOCHPHMHUMATD OJIHY ¥ Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHUKOB - HAIIpUMeEp,
TaK, YTOOBI JIML[A C HAPYIIEHUSMH CIIyXa MOJTydaid MH(OOPMALUIO BU3YaTbHO, C HAPYILEHUSIMH 3PEHUS - ayIHaJIbHO;

- IPUMEHEHUEC MMPOrpaMMHBIX CPEICTB, 066CHC‘II/IBaIOI_[II/IX BO3MOXHOCTb OCBOCHUA HABBIKOB U yMeHHfI, (bOpMPIpyeMI)IX
,HI/ICHPII'IJ'[PIHOfI, 3a CUET AJIbTCPHATHUBHbIX CHOCO6OB, B TOM YMCJI€ BUPTYaJIbHbIX na6opaTopI/H71 1 CUMYJIAIIMOHHBIX TeXHOJ’[OFHﬁ;

- IPUMEHEHHE JIUCTAHIIMOHHBIX 00Pa30BaTeIbHBIX TEXHOJIOTHH [Uis Tiepeaauyn nHGOpPMAIMK, OPraHU3aluK Pa3InIHbIX (hopm
MHTEPAKTUBHOM KOHTAKTHOM paboThl 00y4aloIIerocs ¢ MpernojiaBaresieM, B TOM uciie BEOMHAPOB, KOTOPbIe MOTYT OBbITh
KCIIOJIb30BAHbI /TSI TPOBE/ICHUsI BUPTYAJIBHBIX JIEKIUI C BO3BMOXHOCTBIO B3AaMMOJICUCTBHSI BCEX YYACTHUKOB JUCTAHIIMOHHOTO
00yueHus1, MPOBE/ICHNsI CEMUHAPOB, BBICTYIUICHUS C JIOKJIAJaMH U 3alUThI BHITOJIHEHHBIX PaboT, MPOBE/ICHUsI TPEHUHIOB,
OpraHM3aliy KOJUIEKTUBHOM padoTH;

- IPUMEHEHHe TUCTAHIIMOHHBIX 00pa30BaTebHBIX TEXHOJIOTHH Il OpraHu3aluy (bopM TEKYIIEro ¥ MpoMeKyTOUHOTO
KOHTPOJIS;

- YBEJIMYEHUE TIPOJOJDKUTEIBHOCTHU Claul 00YYaIOIIMMCsl HHBIMIOM MJIM JIMLIOM C OrpAaHUYEHHBIMUA BO3MOKHOCTSIMHU 310POBbSI
¢opm rTpome:xyTOUHOH aTTeCTAIMK M0 OTHOLIEHUIO K YCTAHOBJIEHHOW MPOIOKUTEIBHOCTH UX CAAYH:

- IPOOOJIKUTEIIBHOCTU CIaun 3a4€Ta WM IK3aMEHa, IIPOBOAUMOTIO B IMMCbMEHHOMN CbOpMC, - He Oonee yem Ha 90 MUHYT;

- TIPOJIOJKUTEIHHOCTH MTOATOTOBKHM 00YYAIOIIErocst K OTBETY Ha 3a4YéTe WM SK3aMeHe, IPOBOAMMOM B YCTHOM (popme, - He
6osiee yem Ha 20 MUHYT;

- MPOIOJIKUTEILHOCTY BBHICTYIUICHUS 00YYAIOIIErocs MPH 3aluTe KYpPCOBOM PabOTH - He OoJjiee YeM Ha 15 MUHYT.

IIporpamma cocraiieHa B cootBeTcTBrM ¢ TpedoBanussMu PI'OC BO u yyeOHbIM 1U1aHOM 110 HarpaBienuio 05.03.04
"T'unpomereoponorus” u npoduimo nmoarotoBku "Lupposas MeTeoposIorus: aHaIu3 ¥ MPOTHO3 KJIMMATHYECKUX PUCKOB'.

SAEKTPOHHBH
Crpanuna 11 u3 13. Bl YHHBEPCHTET
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IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpagsnenue noarorosku:_05.03.04 - 'mapomereopoiorus
IIpocpuis noarorosku: LudpoBas MeTeopoIorus: aHAIN3 ¥ MPOTHO3 KINMATHYECKUX PUCKOB

Kpanu¢ukanus BeITyCKHUKA:_OaKanaBpp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2023

OcHoBHas JuTepartypa:

1. ITaBnos, H.H. O6mas u Heopranmyeckas xumusi: yaeOHuk juis By3os / H.H. I1aBnos. - 4-e u3n., crep. - Cankr-IletepOypr:
Jlanb, 2021. - 496 c. - ISBN 978-5-8114-8579-6. - Tekcr: anekTpoHHbIi // JlaHb: 351eKTpoHHO-OMOMMoTeYHas ciuctema. - URL:
https://e.lanbook.com/book/177840 (nata obpamenus: 10.11.2022). - Pexxum jrocTyna: uist aBTOpU3. TOJIb30BATEIIECH.

2. Ipecc, 1. A. OcHoBbl 00meit xumun: yyeOHoe niocodue / 1. A. Ilpecc. - 2-e u3g., nepepad. - Cankr-IletepOypr: Jlans, 2022.
- 496 c. - ISBN 978-5-8114-1203-7. - Tekct : anekTpoHHbIi // JIaHb : 371eKTpoHHO-0MOMOTeYHas cuctema. - URL:
https://e.lanbook.com/book/210965 (narta o6pamienus:: 10.11.2022). - Peskxum noctyna: 1uisi aBTOpU3. MOJIb30BaTENEH.

3. O61as 1 HeopraHu4yecKast XMMHsL: yaeOHoe rocodue: B 2 Tomax / E.B. CaBunkuna, B.A. Muxaiinos, 10.M. Kucenés [u np.].
- Mockga: JlabopaTtopust 3uanui, [6. r.]. - Tom 1: 3akonst u koHuermu - 2018. - 494 c. - ISBN 978-5-00101-602-1. - Tekcr:
371eKTpOoHHBIH // JlaHb: a1eKTpoHHO-OnOmMoTeuHast cucrema. - URL: https://e.Janbook.com/book/107884 (nara obpateHus:
10.11.2022). - Pexxum goctymna: i1l aBTOpHU3. IOJIb30BaTeNeH.

lonosHATE ILHAS JUTEpPATYpa:

1. Cracp, H. ®. 3aauu, ynpaxHeHus: ¥ BOIPOCH 1O 001iel xumui : yuednoe nocodue / H. ®. Crace, B. H. Jlucenxwuit. - 5-e
u3g., crep. - Cankrt-IlerepOypr : Jlans, 2022. - 108 c. - ISBN 978-5-8114-2282-1. - Tekcr : aneKkTpoHHbIH // JlaHs :
3JIeKTPOHHO-OMbIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/209753 (nara o6pamenus: 10.11.2022). - Pexum
JOCTyMa: 1JIs1 aBTOPU3. TTOJIb30BaTENIEH.

2. Cracp, H. ®. Pemenue 3anay no o6meit xumuu / H. @. Crace, A. B. KopmyHos. - 4-e u3g., crep. - Cankr-IlerepOypr : Jlans,
2023. - 168 c. - ISBN 978-5-507-45529-4. - Tekcr : aneKTpoHHbIH // JlaHb : 371K TpoHHO-6MOMMoTeuHast cucrema. - URL:
https://e.lanbook.com/book/271322 (nata o6pamenus: 10.11.2022). - Pexxum octyna: JUist aBTOpH3. TOJIb30BATEIEH.

3. Ceepmiosa, H. 1. O6Iast 1 HeopraHuveckasi XMMHUs: SKCIIepUMEHTAJIbHbIE 33]a4K 1 yIpakHeHus : yueOHoe mocooue / H. [1.
CrepmioBa. - Cankt-IletepOypr : Jlanb, 2022. - 352 c. - ISBN 978-5-8114-1482-6. - Tekcr : anekTpoHHbIH // JlaHs :
3JIeKTPOHHO-OubMoTeunas cucrema. - URL: https://e.lanbook.com/book/211316 (nata obparenus: 10.11.2022). - Pexum
JOCTyIa: 1JIs1 aBTOPU3. TTOJIb30BaTENIEH.
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IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpagsnenue noarorosku:_05.03.04 - 'mapomereopoiorus

Ipoduns noxrorosku: Lugposas Mereoponorus: aHaIM3 U MIPOrHO3 KINMATUIECKUX PUCKOB

Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2023

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

3AE
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