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1. MACIHIOPT PABOYEM ITPOT'PAMMBI JUCITUTLINHBI
OIL.05. XUMUA

1.1. O61acTh NPUMEHEHUS] TPOTPAMMBI

PaGouas mporpamma nucuurmiinabl OI1.05. Xumust SBisieTCsl 4aCThIO MPOTPaMMBI
noAroToBku crienuanucToB cpeanero 3seHa (IIIICC3) B coorBercTtBrmM ¢ ®PI'OC CIIO
no cnenuanbHoctd 31.02.03 JlabGopaTopHass AMArHOCTHKA, YKPYIHEHHas TpyIla
crienHalIibHOCTEN 1o HanpasiaeHuto noarotoBku 31.00.00 Knunnueckas MenuiuHa.

1.2. MecTO0 AUCHUILIMHBI B CTPYKType NPOrpaMmbl MOATOTOBKH CIHEINUAJIHCTOB
CpeHero 3BeHa:

Juctuumnaa OIL.05. Xumust siBiasieTcss 4acThio MPOQPECCHOHATBLHOIO Y4eOHOTO
[UKJIa ¥ OTHOCUTCS K 001IenpodeccnoHaIbHbIM JUCIUILIMHAM

1.3. Hean u 33424 QUCHUIUVIMHBI — TPe0OBaHHMSA K pe3yabTATaAM OCBOCHHS
AUCUMILTHHBI:
B pe3ynbTaTe 0cBOCHUS TUCHUIITUHBI 00YUYaIOMUNACS TOJKEH YMeTh:
® COCTaBJSITh DJJIGKTPOHHBIE U JJIEKTPOHHO-Tpaduueckue QOpMyIbl CTPOEHUS
AJIEKTPOHHBIX 000JI0YEK aTOMOB;
® [POTHO3MPOBATH XUMHUUECKHE CBOMCTBA RJIIEMEHTOB, UCXOJIS U3 UX IMOJOXKECHUS B
NEPUOUYECKON CUCTEME IIIEKTPOHHBIX (HOpMYIT;
® COCTaBJSITh XUMHUYECKHE (POPMYJIBI COCIMHEHUM B COOTBETCTBHH CO CTEIICHBIO
OKHCJICHHUS] XUMUYECKHUX 3JIEMEHTOB;
® COCTaBJISITh YPABHEHMS pEaKIil HOHHOTO OOMEHa;
e peluaTth 3a7a4d Ha PacTBOPBHIL;
ypaBHUBATh OKHUCIUTEIHLHO—BOCCTAHOBUTEIbHBIC PEAKIIMA MOHHO-3JIEKTPOHHBIM
METOOM;
COCTaBJIATh YPABHEHUS TUAPOIIU3A COJIEH, ONIPEACIISITh KUCIIOTHOCTD CPEIbI;
COCTAaBJISITh CXE€MbI Oy(hEepHBIX CUCTEM;
JaBaTh Ha3BaHUs COSJUHEHMSIM 0 CUCTEMATHYECKOM HOMEHKIIATYpE;
COCTaBJIATb CXEMbl PEAKIMU, XAPAKTEPU3YIOIIHE CBOMCTBA OPraHUYECKUX
COCJIMHCHUI;
® OOBSICHATH B3aMMHOE BIIUSTHHE aTOMOB.
B pe3ynbraTe 0CBOSHUS TUCHUILUIMHBI 00yUYarOITUNCS TOHKEH 3HATh:
e nepuoauueckui 3akoH [[.MI. MeHnmeneeBa B CBETE y4E€HUs] O CTPOCHHMHM aToOMa,
MPUHLNIBI IOCTPOEHUS IEPUOTUYECKON CUCTEMBI 3JIEMEHTOB;
® KBAHTOBO-MEXAHUYECKHE MPEJICTABICHUS O CTPOCHUU aTOMOB;
OO0IIIyI0 XapaKTePUCTUKY S-, P-, O-3JIEMEHTOB, WX OHOJIOTHYECKYIO pOJIb H
IPUMEHEHHUE B MEJIUIIVHE;
BOKHEUIIIME BUIbI XUMUYECKON CBSI3M U MEXaHU3M MX 00pa30BaHMUS;
OCHOBHBIE TIOJIOKEHHUS TEOPUU PACTBOPOB U AIEKTPOIUTHUECKON TUCCOLNALINH;
MPOTEOJIUTUUECKYIO TEOPUIO KUCTIOT U OCHOBAHUM;
KOJUIMTaTUBHBIE CBOMCTBA PACTBOPOB;
METOAUKY PEUIEHU 3a/1a4 Ha PaCTBOPBHI,
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OCHOBHBIC BUJIbI KOHIICHTPAIIMHA PACTBOPOB U CIIOCOOBI €€ BBIPAKEHUS;
KHCJIOTHO-OCHOBHBIE Oy(PEpHBIE CUCTEMBI M PACTBOPHI;

MEXaHH3M UX JCHUCTBHUA U B3aUMOJCHCTBHA,

TEOPHUIO KOJUIOUIHBIX PACTBOPOB;

CYIIHOCTb TMJIPOJIN3a COJIEH;

OCHOBHBIE KJIACChl OPraHMYECKUX COCAUHEHUM, UX CTPOCHUE W XHUMHUYECKHUE
CBOMCTBA;

BCE BHJIbI H30MEPHH.

1.4. PexoMeHyeMoe KOJIM4YECTBO YaCOB HA OCBOEHHE MPOTrPAMMBI JUCHUILUIUHBI:

MaKCHUMaJIbHOW yueOHOI Harpy3ku oOyuatomerocst 150 yacoB, B TOM yucie:
00s3aTeIbHON ayAUTOPHOM yueOHOM Harpy3ku oOydaromierocs: 100 dacos;
CaMOCTOATENbHOM paboThl 0Oyyaromierocs 50 yacos.



2. CTPYKTYPA U COAEP) KAHUME JUCIHIUITJIMHBI

2.1. Oobem gucunmindbl OI1.05. Xumusi 1 BUabI yueOHOH padoThl

Bun yueOHoii padoThI

Oo0vem uacos

MakcuMasibHasi yueOHasi Harpy3Ka (Bcero) 150
Oo0s3aTesbHAsA ayAUTOPHAs y4eOHAasi HATPY3Ka (Bcero) 100
B TOM YHCJIE:

MPAKTUYECKUE 3aHATHS 72
CamocrosiTesibHas paboTa o0yuawierocs (Bcero) 50
B TOM YHCJIC:

JoMaIrHss padoTa (ynpakKHEHHs, pelieHue 3a71a9) 22
paboTa ¢ yueOHUKOM, KOHCIIEKTUPOBAHHE 3
paboTa ¢ METOIUYECKUMHU MOCOOUSIMHU, OPOpMIICHHE JTaOOpaTOPHOU 13
paboThl B JHEBHUKE

MOJITOTOBKA COOOIIIEHHIA 6
CO3/IaHNE MYJIbTUMENUNHBIX IPE3CHTAIIUN 6

Hmozosan ammecmauus 6 ¢opme IK3AMeHa




2.2. TemaTtuyeckuii miiaH u coaepxkanme nucuumimnbl: OIL.05. XUMUSA

HanmenoBanme Conepxxanue y4eOHOro MaTepHuaJia O0beM yacoB | YpoBeHb
pa3aesioB M TEM 0CBOEHHUA
1 2 3 4
Paznea 1. CTpoeHue BelecTBAa. 18
Tema 1.1. Coaep:xaHue y4eOHOro MaTepuaJa 2 2
Crpoenue atoma u | KBaHTOBO — MexaHuueckas Mojelb aroMa. llepumoanueckuil 3aKkoH W TMepUOAUYECKas
MePUOANYECKUAN cucrema J[.11. MenaeneeBa B CBeTE y4eHHsSI O CTpOEHHM aToMa. [leproanyeckre cBOKWCTBA
3akoH J[.W. AJIEMEHTOB: D3HEPrusi HMOHU3ALMH, CPOJCTBO K DIEKTPOHY, 3JIEKTPOOTPULIATENIBHOCTb,
Menpeneena. paauyc aTOMOB, OKHCIIMTEIIBHO-BOCCTAHOBUTEIHLHBIE CBOMCTBA.
IIpakTnyeckoe 3ansaTue Ne 1: «QIEKTpOHHAS CTPYKTYpa aTOMay. 2
CamocrosiTesqibHass padora: HanucaHue 3J€KTPOHHOTO CTPOCHHS aTOMOB 3JIEMEHTOB. 2
Hanucanue >7MeKTpOHHBIX KOHPUTYpAIMii aTOMOB B HEBO30Y>KIEHHOM U BO30YKIIEHHOM
COCTOSIHUH
Tema 1.2. Conepxanue y4eOHOro MmaTepuaJia 2 2
Xumunueckas cBs3b | [Ipupona, kiaccuduxaius, SKCIIEPUMEHTAIBHBIE XapaKTEPUCTUKH XUMHUUYECKOW CBSI3H.
U CTPOCHHE Mexanu3mbl 00pa3oBaHUs XUMHUYECKOM CBA3U. [uOpuam3anus W TPOCTPAHCTBEHHAs
MOJIEKYJL. KOH(UTypaius MOoJIeKyJ.
IIpakTudeckoe 3anaTHe Ne 2: «CpaBHUTENbHAsi XapaKTEpPUCTHKA BHUIOB CBS3HU. 2
BanentHoctb. CTENEHb OKUCICHUS Y.
CamocrositesqibHass padora oOyuarommxcs: Hanucanue 53JI€KTPOHHOTO CTPOEHUS 2
MOJIEKYJI COEIMHEHUI HEOPTraHMYECKON MPUPOJIbI C Pa3IMUYHBIMU TUIIAMU CBSI3H.
Tema 1.3. Conep:xanue yueOHOro MaTepuaJia 3
OcHoBHble K1acchl | Knaccudukanmst Heopranndecknx coeuHeHnn. OKCUIbl: HOMEHKIIATYypa, MOoTyYeHue,
HEOPraHUYECKUX cBoiicTBa. OCHOBaHUs: HOMEHKJIATypa, MoyyeHue, cBoicTBa. Kuciaorsl: HOMEHKIIATypa,
COCTMHEHUN 1oJlyuyeHue, cBoiictBa. Cojii: HOMEHKJIATypa, IOIy4eHHE, CBOMCTBA.
IIpakTuyeckoe 3ansitue Ne3: «I'eHeTrueckasi CBSI3b MEKIY KJacCaMU HEOPTaHHMUECKUX 2
COCIMHEHUI.
JlabopaTopHasi padora Nel. II3yueHne CBONMCTB KJIACCOB HEOPraHUYECKUX COEJIMHEHUN 2
CamocrosiTesbHas padoTa odyuarmmxcesi: «Kiaaccbl HEOPraHUYECKUX COEUHEHUH. 2

I'eneTnueckas CBs3b MCKJY KJIaCCaMH HCOPTaHNUYICCKUX COGﬂHHGHHﬁ)) - pCICHHUC
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YIPKHEHU N

Paznea 2. DJ1eMeHThl XMMU4Y€CKOi TEPMOJINHAMHKH. 9
Tema 2.1. Coaep:xaHue y4eOHOro MaTepuaJa 2
OneMeHTHI OcHOBHBIE TIOHATHA TepMOoAMHAMUKH. [lepBblii 3akoH TepmoauHamuku. lloHAatne o
XUMHUYECKON CaMOIIPOM3BOJIBHBIX TIpOLECCaX. OJHTPONHs. BTOpoil 3akOH TEpMOAMHAMMKHU. ODHEPrus
TepMoauHaMuKu. | I'm60Oca.

IIpakTuyeckoe 3ansitue Ne 4: «3akon ['ecca. CnenctBus u3 3akona ['ecca. 4

TepMOXUMHYECKHE PACUETHIY.

CamocrosiTeJibHAA padoTa 00yYAOIIMXCH: 3

[ToaroroBka cooOmieHuit Ha TeMy «OCOOEHHOCTH TEPMOAMHAMUKHA OMOXUMHYECKUX

IIPOLIECCOBY.

Penenue 3aganuii — pacyeTsl M0 TEPMOXUMHUYECKUM YPABHEHHSIM.

Pa3zpnea 3. PacTBopbl. /lucnepcHble CHCTEMBI. 12
Tema 3.1. Conep:xxanue yueOHOro MaTepuaJia 1
PactBOpsI 1 ux Mexanusm o0Opa3oBaHUs pacTBOpPOB M MX Kiaccuduxamus. Boga kak pacTBOpHUTENb.
KOJIJIUTaTUBHBIE PacTtBopenne kak (QU3MKO-XMMHUYECKHI mponecc. PacTBopuMOCTh. 3aBHCHMOCTH
CBOIICTBa. pPacTBOPUMOCTH PAa3JIMYHBIX BELIECTB OT MPUPOJBI PACTBOPUTENS, TEMIEPATYpbl U

nasienusi. KomnratuBHble CBOKWCTBA pa30aBIeHHBIX PACTBOPOB.
CamocrosiTebHAsA padoTa 00y4arOLIMXCH ! 2
[ToaroroBka cooOiieHN U MyTbTUMEANIHBIX Tpe3eHTalnil Ha TeMy «Ponb nuddys3un u
ocMoca B OMOJIOTHUECKHUX CHUCTEMAX).
Tema 3.2. Xumus | Cogep:xanue yuedOHOTo MaTepuasia 1
JTUCTIEPCHBIX JlucnepcHble cucteMbl U uX kinaccupukanus. JInopoOHble U MMODUIBHBIE KOJIOUAHBIE
CHUCTEM. pacTBOpbl.  MonexkynsapHO-KMHETHUYECKHE, ONTHYECKHe, dJIEKTPUYECKHEe  CBOWCTBA
KOJUIOM/IHBIX PACTBOPOB.
IIpakTnueckoe 3ansitue Ne 5: «PacTBopsl. JluciepcHbIE CUCTEMBI». 2
CamocrosiTesibHAs padora: 2
[ToaroroBka cooOUIEHW W MYJIbTUMEAMWHBIX Tpe3eHTauuid Ha Temy «buomornueckoe
3HayeHue aucnepcHelx cucteM. KosutonaHas 3anmray.
Tema 3.3. | Conep:xanue yueOHOro MaTepuajia
Cnoco0b1 MaccoBast 70as pacTBOPEHHOIo BellecTBAa. MosipHas KOHUEHTpalUus. OKBUBAJIECHT
BBIPAKEHUS BenlecTBa. @akTop 3KBUBAIEHTHOCTH. MoJIsspHasi KOHIEHTpalKs SKBUBAJIEHTA.
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konudyecTBeHHOro | IlpakTuueckoe 3ansitue Ne 6: «PacdeTsl Npu NPUTOTOBJIEHUU PACTBOPOB MO 3aJaHHOU 2
cocTaBa KOHIIEHTpAllUK, pa30aBiICHHEM KOHIICHTPUPOBAHHBIX PACTBOPOB BOJIOM, CMEIIMBAHHUEM
pacTBOPOB. pPacTBOPOB OJTHOTO M TOT'O K€ BEIIECTBA C PA3JIMYHON KOHIIEHTpALUEN».
CamocrosiTesibHAsE padoTra oOy4yammmxcsi: pemeHue 3amad mo TeMe «CrmocoObl 2
BBIPa)KEHUS KOJIMYECTBEHHOI'O COCTAaBa paCTBOPOBY.

Pa3znean 4. PacTBOpBI 3JIEKTPOJIUTOB U HOHHBIEC PABHOBECHA. 8
Tema 4.1. Teopus | Coaeprxkanue y4eOHOTro MaTepHuaJia 1
ANEKTpONMUTUYECKO | Teopuss  SIEKTPONUTHYECKOW aucconuanuu. PaBHOBecue B pacTBopax — CllaObIxX

i quccoruanuu. | ANeKTponuToB. OCOOEHHOCTH PacTBOPOB CHIIBHBIX 3JIEKTPOJIUTOB. oHHAs cuiia pacTBopa.
[IpoTeonutu- IIpoTeonutrnyeckas Te€Oopusi KUCIOT U OCHOBAHU.
YeCcKasi TEOpUst IIpakTudeckoe 3ansaTue Ne 7. «CBoiicTBa KHUCIOT, OCHOBAaHHUM, COJIE B CBETE TEOpPUU 1

KHCIIOT U AIEKTPOJUTUYECKON TUCCOLUALIII.

OCHOBaHHH. JlabopaTopHas padora Ne 2. M3yyeHue peakiuil, IAyINUX B paCTBOPax MEKTPOIUTOB. 1

CamocrosiTesibHass padora: PenieHue ynpaXHEHUH Ha COCTaBICHUE MOJEKYISPHBIX, 1
MOHHBIX ¥ COKpAalleHHO-MOHHBIX ypaBHEHUW peakiuu. Pabota ¢ MeToaudeckon
JTUTepaTypou, opopmiieHne 1abopatopHoil paboThI B THEBHHUK.

Tema 4.2. Conep:xanue yueOHOro MarepuaJjia 1

I'maponus coneit. | CymHocTh nponecca ruaponunsa. Ctenensb rugponnsa. CMenieHue paBHOBECHs THIPOJIN3a.
IIpakTuyeckoe 3anaTue Ne 8. «CymHocTh nmponecca rujgponnsa. ['uaponaus pa3audHbIX 1
THUTIOB COJICI».
Jlabopatopnass pabGora Ne 3. I3yuenwe TUNOB THApONM3a cojlel. XUMHUECKUU 1
HKCIEPUMEHT.
CamocrosiTesibHasi padoTa 00y4arOUIUXCS: 1
Pemenne ynpaxHeHWH Ha COCTaBICHHE YPAaBHEHMM pPEaKUMM THUIPOJIH3A COJIEH,
oTpe/iesieHre TUIa TUIPOIIN3a, PEaKIMU CPebl pacTBOPA T'MIPOIU3YIOLIEHCS COIH.
Pabota ¢ MeTonuueckoit nuteparypoi, opopmiieHue 1abopaToOpHOIl pabOTHI B THEBHUK.

Pa3znea S. OKHMCJIUTEIbHO-BOCCTAHOBUTEIbHbIE MPOLECCHI. 10
Tema 5.1. Conepxanue y4eOHOr0o MaTepHuaJia
OKuCIHUTENBHO- OcHoBHBIE TOHATUS W (GAKTOPHI, BIMSIOUIME HA MPOTEKAaHUE OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBH | BOCCTAHOBUTEIbHBIX peakiuii. Hanpasnenue MPOTEKAHUS OKHCITUTEIbHO-

bI€ MPOLECCHI.

BOCCTAHOBHUTCIIbHBIX peaKL[I/Iﬁ.




HpaKTI’I‘IeCKOE 3ansaTHe Ne 9. «OKHUCIUTEIbHO-BOCCTAaHOBUTEIBHEIC IMpOnCCCHhI. MeTtoapl
PaCcCTaHOBKHN KOB(i)(bI/IHI/IeHTOB OKHUCIHUTCIIBHO-BOCCTAHOBHUTCIIBHBIX peaKHHﬁ».

JlabopaTopHas pa6ora Ne 4. OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIIMU C yYACTHEM
NepMaHraHaTa Kajius B pa3JIMYHbIX Cpeax.

CamocrosiTeJibHasi padoTa 00y4arOIMXCS:

[logroroBka cooOmieHuit Ha Temy: «OCOOEHHOCTH OHOXMMHUYECKHX OKHUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX ITPOLIECCOB B OPraHU3Max».

Pemenne ynpaxHeHHsI Ha MCMOJIb30BAHUE METOJa MOJYPEaKIMii U METo/1a 3JIEKTPOHHOTO
Oananca npu pacctaHoBke ko3¢ duimenton B cxemax OBP.

Pabota ¢ MeTonuueckoi nuTeparypoid, opopMiIeHHE Ta00paTOPHOI pabOTHl B JTHEBHUK.

Tema 5.2.
Konrtpoabnas
padora Ne 1
«Teoperuueckue
OCHOBBI XUMHUID)

Conepxanue y4eOHOro MmaTepuaJia

1. Cospemennas ¢opmynupoBka nepuoandeckoro 3axona [[.JM1. MenneneeBa B cBete

TEOpPUH CTpOEHHUd BellecTBa. llepronnueckas cucteMa XMMHYECKUX JJIEMEHTOB. Xa-
paktepuctuka anemMeHToB |-1V mepuosoB, UCXOas M3 MX MOJOXKEHUSI B MEPHOIUAYC-
CKOM CHUCTEME, C TOYKHU 3PEHMs TEOPUU CTPOCHUS aTOMa.

2. CnocoObl moiy4eHusi, HOMEHKIIATypa, PU3ndecKue U XUMUYECKUE CBOWCTBA OCHOB-
HBIX, KUCJIIOTHBIX U aM(OTEPHBIX OKCUA0B; aM(OTEPHBIX THIPOKCUAOB KUCIOT, OCHO-
BaHUM.

I'eneTnyeckas cBsA3b MEXAY KJIaCCAMU HEOPTaHUYECKUX BEILIECTB.

4. OcHOBHbIE TIOHATUSA TepMoauHaMuKU. [lepBrlii 3akoH TepMmoauHamuku. [loHsTHE O
CaMOIIPOU3BOJIBHBIX INpoLeccax. JHTponus. BTopol 3aKk0H TEpMOIMHAMUKHU. DHEPIrus
['u66ca.

5. Mexanusm 00pa3oBaHHs PaCTBOPOB U UX Kiaccudukamus. KommraTuBHble CBOHCTBA
pa30aBJIeHHBIX PaCTBOPOB.

6. CnocoObl BbIpa)KeHUsI KOHLIEHTpAIMKM pacTBOPOB. MaccoBas J10Jisl, MOJIsIpHAst KOHIICH-
Tpauus U MOJISIpHasi KOHIIEHTPAaLUsI SKBUBAJICHTA.

7. XuUMUYECKHE PEaKIMU MEXIY JJIEKTPoJuTaMu. MOJEKyJIsipHbIe, TIOJIHbIE U KPaTKHUE
VMOHHBIE ypaBHEeHUS. [[pU3HaKky TeueHus: peakumii 10 KOHIa

8. T'mmpomnu3 coneid. Tumnsl ruapon3a.

9. Xwummueckoe paBHoBecue. [Ipunmmmn Jle-1larense.

10. OxucauTenbHO-BOCCTAHOBUTEbHBIE peakiuu (penokc-peakiuu mwi OBP).

11. CocraBieHue ypaBHEHUI OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX peakuuid. PacctanoBka

w
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I KOB(b(bI/II_II/IeHTOB QJICKTPOHHO-NOHHBIM MCTOOOM.

Pa3nea 6. OCHOBBI CTPOECHHUSI OPraHUYECKHX COeIMHEHUI. 6
Tema 6.1. | Conep:xanmne y4eOHOT0 MaTepHuaia 1
OcHoBBI Teopust cTpoeHHs OPraHMYECKUX COEAMHEHMI. DJIEKTPOHHAs CTPYKTypa aroMa yriepoja B
CTPOCHMUS OpPraHWYECKHX COCAMHEHUAX. XMMUUYECKUE CBA3U B OPraHMYECKUX COEAUHEHUsAX. B3auMHoe
OpraHUYEeCKUX BJIMSTHUE aTOMOB B MOJIEKYyJie U 3JeKTpoHHbIe d(ddexTrl. [IpocTpaHcTBeHHAs CTPYKTypa H
COEJIMHEHUH. BU/]Ibl U30MEPUH.

IIpakTnueckoe 3ansaTue Ne 10: «OcHOBHI Kilaccu(UKAIME U HOMEHKIATYPbl OPTaHUYECKUX 2
COEIMHEHUNY .

CamocrosiTeqbHAs padoTa 00y4AKOIIUXCH: 3
Pemenune ynpaxxHeHUN 1O HOMEHKJIAType MU MO COCTaBICHUIO (QOpPMYI YIIIEBOJOPOJOB,

LETIOYKHY MTPEBPALCHU.

Pabota c yueOHoi1 tuteparypoii, coctaBieHrne kKoHcekToB «OcHoBHbIe npaBuiia MIOITAKy;
«IIpaBuna opueHTau B OEH30JbHOM KOJIBLIEY.

Paznen 7. Yr11€B010PO/bI. 6
Tema 7.1. Conepxxanne y4eOHOro MaTepuaJia 1
YrneBonopobl Knaccudukanus yrineBogoponoB. CpaBHUTENbHAsE XapaKTEpUCTHKA CTPOCHHUS, CBOMCTB

YTJI€BOJOPOJ0B. Peakiiuu 3amMenieHusi, 3IMMUHUPOBAHUS, TPUCOETMHEHUSI.

IIpakTuyeckoe 3ansatue Ne 11: «YrimeBogopoasi». 2
CamocrosiTesbHasi padoTa 00yYAKOIIMXCH: 3
PaGota ¢ yueGHoOIi nuTepaTypoii, coctaBieHne Tadnuibl «CpaBHUTEIbHAS XapaKTepPUCTHUKA
OCHOBHBIX KJIACCOB YTJIEBOJIOPOIOBY.

Pemenue ynpakxHeHUI 10 HOMEHKJIAType U IO COCTaBJICHHUIO (OPMYIT apEHOB, LIETIOYKU

IIPEBpaLICHUMN.

Pa3znea 8. Kucsiopoacoaep:kanue opranudecKue coeIuHeHHUsl. 30
Tema 8.1. | Conep:xanue y4eOHOro MaTepuajia 2
CnupTsl. KHCIIOTHOCTE M OCHOBHOCTh OpraHMYECKHX COEIMHEHUN. PU3NyYecKne M XHUMHYECKHE
DEHOIBI. CBOICTBA CITUPTOB: KHCIOTHO-OCHOBHBIE CBOWMCTBA, PEAKIIMU HYKICO(DUIHLHOTO 3aMElICHHS,

peakyu AIMMUHUPOBAHNUA, PEaKIUU OKUCIEHUs. J[ByX- U TpexaToMHble cUPThl. DEHOIBI.
ApomaTudeckue CIMpTHI.

IIpakTnueckoe 3ansaTue Ne 12: «Criuptbl. @EHOIBI. 2
JlabopaTopHas pabdora Ne 5. KauecTBeHHbIE peakIMuM HAa OJJHOATOMHBbIE U MHOI'OATOMHBIE 2
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CIUPTHI, PEHOJIBI.

CamocrosiTesibHAsi padoTa 00y4arOIIMXCS

[ToaroroBka cooOIIeHUN U MYJIBbTUMEIUNHBIX MPE3EHTAILUU 110 TEMaM:

«/leticTBre cTupTOB U (DEHOJIOB HA OPTAHU3M YEJIOBEKaY.

Pemenne ynpakHeHUH MO HOMEHKJIATYpPE W MO COCTaBIEHUIO (HOpPMYJ CIUPTOB, (HEHOJIOB;
LEIIOYKHU ITPEBPALCHUN.

Pabota ¢ MeTonuueckoi nureparypoid, opopMIIeHHE 1a00paTOPHOI pabOTHl B JHEBHUK.

Tema 8.2.
Anpneruasl u
KETOHEL.

Copep:xxanue yueOHOro MaTepuaJjia

Knaccudukamnus coenuHeHui, coaepxanux KapOoHWIbHYIO rpynmy. HomeHknatypa u
nzomepusi. CriocoObl monryueHust. Puznueckue cBOMCTBa. XMMUYECKUE CBOMCTBRA.
OTtnenbHbIE IPEICTABUTEINH.

IIpakTuyeckoe 3anstue Ne 13: «Anbaeruapl 1 KETOHBD).

JlaGoparopHast pabora Ne 6. KauecTBeHHbIE peaklMM HAa OJTHOATOMHBIE U MHOTOATOMHBIE
CIUPTHI, PEHOJIBI.

CamocronTeqbHasi pabora odyuarommuxcs: [loaroroBka cooOmennii 1 MyabTUMEIUTHBIX
MPE3EHTAIUH 110 TeEMaM «AJIbJIETH]IBI B KETOHBI — BAYKHBIC META0OJIUTHI )KUBBIX CHCTEM).
Pemenne ynpakHeHUU TO HOMEHKJIATYPE U WU30MEPHUM AIbJAECTHUIOB U KETOHOB, IEMOYKH
npeBpaiieHuii. Pabora ¢ MeToaudeckoi nurepatrypoi, opopmiieHre 1abopaTopHOil paboThI B
JTHCBHHK.

Tema 8.3.
Kap6onoBeie
KHCJIOTHI.
I'mapokcukucior
BI.

Conep:xxanue yueOHOro MaTepuaJia
Knaccudukamust kapOOHOBBIX KHCIOT. CTpoeHHe KapOOKCHIbHOW rpynmbl. KucioTHbie
cBoiicTBa. MOHOKapOOHOBBIE KHCIOTHI: HOMEHKJIATypa U HU30MEpHs; CIOCOOBI MOIYYECHHUS;
dbusznueckue U XUMHUYECKHe CBOMCTBA. J[MKkapOOHOBBIE KUCIOTHI: HOMEHKIIATypa, U30MEpHs,
¢u3nUeckre 1 XUMHUYECKHE CBOMCTBA.

IIpakTuyeckoe 3ansatue Ne 14: «Anudarunueckue KapOOHOBBIE KHCIOTHI: HOMEHKJIATypa U
HU30MEpHS; CIOCOOBI TTOIYUEHUS, XUMUUYECKHE CBOMCTBA. | MIPOKCHUKHUCIOTHI: HOMEHKJIATypa
Y U30MEepHs; CIOCOOBI MOTYyUYEHHs], XUMHUUECKHE CBOWCTBAY.

JlabopaTtopHasi pabdora Ne 7. KauecTBeHHbIE peaklMM Ha KapOOHOBBIE KHUCJIOTHI H
TUJAPOKCUKUCIOTHI.

CamocTosiTesibHasi pad0Ta 00y4aKOIIMXCS:
[ToaroroBka coOOIIEHUI U MYJIBTUMEAUINHBIX MPE3EHTAIUHU 110 TEMaM:
«MypaBbpiHasi KUCJIOTA, €€ OTIWYUE OT APYTUX KapOOHOBBIX KHCJIOT. YKCYCHas KHCIIOTA.
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[IlaBeneBass kucinoTa. BunHas kucnota, JlumonHas kucnora. [IpuMeHeHne B METUITHEY.
Pemienne ynpakHEeHWH TIO HOMEHKJIAType M HM30MEPHH KapOOHOBBIX KHCIIOT, IICTIOYKH
npeBpanieHuii. Pabota ¢ metoguueckoil nurepaTypoid, odopmiieHrne 1adopaTOpHOM pabOTHI B
JTHCBHUIK.

Tema 8.4. O6o0mawmee npakruyeckoe 3ansaTue Ne 15: «Crouprtel. DenHonbl. AJbaeruasl.
I'enernueckas | KapOoHoBbIe KUCHAOTHI. ['MAPOKCUKHUCIOTHIY.
CBSI3b MEXIY JlabopaTtopHasi padora Ne 8. Mnentudukarus (QyHKIHMOHATBHBIX TPYII B OPraHUYECKUX 4

KJ1accaMu COEJIMHEHUSIX.

opraHn4eckux | CamocrositesibHasi padoTa 00y4YarOIMXCs: 1
COCIMHEHU Pemenne ynpaxHEeHUH IO HOMEHKJIAType M HM30MEPUM OPraHUYECKHX COCAVHEHUM, Ha
TEHETUYECKYIO0 CBS3b MEXKAY KJIACCAMHM OpPraHMYECKMX COEJUHEHUM, PEIICHHE 3aJad Ha
BbIBEICHHE (POPMYJIbI OPraHUYECKOI0 BEIECTBA.

Pa3nen 9. YrieBoasbl. 36
Tema 9.1. Conep:xxanue yueOHOro MaTepuaJia 2
[IpoctpanctBenn | CtepeonsoMepusi. JHAHTHOMEPHI. JlnacTepeoMepsl.
0€ CTpOEHHUE IIpakTuyeckoe 3ausitue Ne 16: «CrepeonzoMepurst OpraHMUECKUX COCTUHEHUIN. 4
OPraHN4eCKUX CamocrosiTesibHasi padora odyyarommuxcs: [loaroroBka cooOmeHud U1 MyTbTUMEIUNHBIX 3
COCIMHCHUM. npe3eHTanuii no teme «Crepeousomepuss U OHOJIOTHYECKAass AaKTUBHOCTBY». PelieHue
OnTuueckas yIpaXHEHUH 0 HOMEHKJIAType U CTEPEOU30MEPUH YTIIEBOIOB.

AKTUBHOCTh
Tema 9.2. Conepxxanue y4eOHOro MaTepuaJia 2
Monocaxapuasl | Knaccugpukauus mono3. Crepeonsomepus MoHO3. Myrtaporauus. [{uknudeckue Qopmsl.
Tayromepns. CBONCTBA MOHO3.
IIpakTHyeckoe 3ausitue Ne 17: «MoHOcaxapuas». 2
JlaGopaTopHnasi padora Ne 8. I3yyeHne XuMH4eCKNX CBOMCTB MOHOCAXapHu/JIOB. 2
CamocrosiTeqbHast padoTa 00yYarOIIMXCH: 3
[TonroroBka cooOmIeHHI U MYIbTUMEIUHHBIX MPE3EHTAIMU 10 TeMaM «brosorudeckas posb
yraeBonoB. [lpumeHenue B MenuuuHe». PelleHue ynpakHEHUW IO HOMEHKJIAType |
CTEepEeOM30MEPUM MOHOCAXapuJIOB, MpeBpalleHuil yrieBojgoB. Pabora ¢ meToauueckoi
JIUTEPATypOH, oopMIIeHHE JTa0OPaTOPHOH pabOTHI B THEBHUK.
Tema 9.3. Conepxxanue y4eOHOro MaTepHuaJia 2
Omnurocaxapuasl. | Knaccuduxanus. CtpoeHne BOCCTaHABJIMBAIOIIMX U HEBOCCTAHABJIMBAIOIIUX CAXapOB.
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[Tonucaxapuael | CBOMCTBA OTIAEIBHBIX MNpPEACTABUTENEH oinMrocaxapuioB. CpaBHUTENIbHAs XapaKTEPHCTHKA
CTPOEHHSI M CBOICTB MOJIMCAXAPUJIOB.
IpakTuyeckoe 3anaTue Ne 18: Onurocaxapusbl (caxaposa, MajabT03a, JIAKT03a): CTPOEHUE, 2
cBoricTBa. [lonmucaxapuapl: Kpaxmain, K1eT4aTKa, MHKoreH. CpaBHUTENbHAS XapaKTepUCTUKA
CTPOEHHSI M CBOICTB MOJIMCAXAPUJIOB.
Jlabopatopnass paGora Ne 9. lI3yueHue XUMHUYECKUX CBOWCTB OJUTIOCaXxapuioB U 2
NI0JIMCAaXapuI0B.
CamocrosiTesibHasi padoTa odyuyawmuxcs: [loaroroska cooOieHuit 1 MyTbTHMEIUMHBIX 3
npe3eHTauu 1o Temam «l'eTepomnonucaxapuipl, NPOTEOTIMKAHbI, TJIMKONPOTEUHBI.
buonoruueckas ponb». Odopmienne 1ad0opaToOpHON pabOThI B THEBHUK.

Tema 9.4. Conep:xxanue yueOHOro MaTepuaJjia 2

Tpuauunrnuuepu | Jlunuael. Knaccudukanus nunugos. OOmias XapakTepUCTUKA CTPOEHUS KUPOB.

JBL. DU3NYECKUE U XUMHYECKHE CBOKCTBA KUPOB. bruonorndyeckoe 3HaYCHNUE JIMIUOB.
IIpakTnueckoe 3ansaTue Ne 19: « Tpuanunriunepuasl. O0mas XapakTEepUCTUKA CTPOCHUS 4
XKUpoB. DU3nyeckre 1 XUMUUECKUE CBOMCTBA JKUPOBY.
CamocrosiTesqibHass padota oOyuyawmuxcsa: PaGora ¢ yuyeOHOW nuTepaTypoil mo Teme 3
«OMBUIsIEMBIE U HEOMBIISIEMBIE JTUITUABDY.

Paznea 10. A3oTcoaepskaniue OpraHudecKue coeIuHeHHusl. 15
Tema 10.1. Conep:xxanue yueOHOro MaTepuaJjia 2
A3oTcoaepkaimy | AMUHBI: HOMEHKJIATypa U U30MEPUsS. AMUHBI — OPraHUYECKUE OCHOBAHUS. AMUHOKHUCIIOTHI:
€ OpraHMyYecKue | HOMEHKJIaTypa U U30MepHsi, KUCIIOTHO-OCHOBHBIE CBOICTBA.

COEJIMHEHUSI. benku: cTpoeHne MOJIEKYJIbI, CBOMCTBA, POJIb B OPraHU3ME.
IIpakTnueckoe 3ansTue Ne 20: «IIpupoanbie aMHUHOKUCIOTH: Kiaccudukanus, 2
HOMEHKJIaTypa, PU3ndecKkue 1 XUMUYECKHUE CBOMCTBAY.
JlaGopaTopHas padora Ne 10. 3yyeHre XMMHUUECKHUX CBOMCTB aMUHOKUCIOT. KauecTBeHHbIE 2
peaKIMy Ha aMUHOKHUCIIOTBI.
IpakTHyeckoe 3ausitue Ne 21: «[lentuasr u 6emKm. 2
JlaGopaTopnasi padora Ne 11. M3ydyenume XuMmMuueckux CBOMCTB OenkoB. KauecTBeHHBIE 2
peaxIu Ha OeJIKu.
CamocrosiTesibHast padoTa 00y4arOIIUXCH: 5

ITogroroBka cooOmieHUd W MYJIbTUMEIUUHBIX MOpe3eHTauuu 1o TeMaMm «Menuko-
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OMOJIOTHYECKOE 3HAYCHUE aMUHOB U aMHHOKHUCIIOT». PaboTa ¢ METOIMYeCKoi JHUTepaTypoHu,
odopMiIeHHE TaOOPAaTOPHOI pabOTHI B JTHCBHUK.

Bcero:

150

JJ1s1 XapaKTepuCTHUKH YPOBHSI OCBOCHHUS Y4eOHOr0 MaTepHaJia HCIOJIb3YIOTCH cilelylonue 0003HaYeHus
1. — o3HaKOMUTENBbHBIN (Y3HABAaHUE PAHEE NU3YUEHHBIX OOBEKTOB, CBOMCTB);

2. — penpOAYKTUBHBIN (BBITIOJHEHHUE ACSITEILHOCTH 10 00pa3ily, UHCTPYKIIMHU WU TIOJI PYKOBOJCTBOM)
3. — MPOAYKTUBHBIHN (TUIAHUPOBAHUE U CAMOCTOSITENILHOE BBITIOJIHEHHUE JIESATEIHHOCTH, PEIICHUE MPOOIEMHBIX 3a]1a4)
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3. YCJIOBUSA PEAJIUZAIUU ITPOT'PAMMBI INCHUTIJIIMHBI
3.1. TpeboBaHusi K MUHMMAJbHOMY MATEPHAJIbLHO-TEXHUYECKOMY 00eCIedeHUI0
Peanuzanus nporpammel aucturuimabl OI1.05. Xumus TpeOyeT Hamuuusi yueOHOTO
KaOuHeTa «XUMHUN» U JTa00paTOPUH XUMUHU.
Oo6opynoBanne yueOHOro kabmHera:

Mebenvy u cmayuonapnoe 060pyoosanue: NTEMOHCTPAIMOHHBINA CTOMN, JOCKa
ayIMTOpHasi, JOCKAa WHTEPAKTHUBHAs, KHWXKHBIM mmikad, mkad uisi XUMUYECKUX
peakTUBOB, ImKad [JIsI XUMHUYECKOHM TMOCyIbl, cedd, mkad BBITSHKHONW, MoOiiKa
YHUBEpCalbHasi, CTOJ JJI BECOB, CTOJ JJIsl IPHUOOPOB, CTOJ MPENOAaBaTENbCKUMA, CTOJI
n1abopaTOPHBIN, CTOJ I TabopaHTa, CTOJ JJII KOMIIBIOTEpa, CTYJ JAJI JJaOOopaHTa, CTYJ
JUTsl TIpernofiaBatelisa, TabypeTka jabopaHTta, TymOa ¢ SIIMKaMd U JBepIried, mkad —
CTEJUIaX, KOMIBIOTEP C IPUHTEPOM, MYJIbTUMEIUNHBIN TPOEKTOP, SKPaH.

Jlabopamopnoe obopyodosanue, annapamsl u npudopsl: 0aHs BOJSHAS, BEChI
AHATUTUYECKUE, JTUCTWILUIATOP, TEXHO-XUMHUYECKHUE BECHI, XOJOIUIBHUK OBITOBOA,
mKad CyIMUIbHBIN, OTHETYNIUTENIh, KOHTEHHEp JJIi PEYHOro TMecKa, KaHWCTpa s
JTUCTUJUTMPOBAHHOM BOJIbI, CYIIMIIKA JIJIsi CTEKJITHHON TTOCY/IBI.

Jlabopamopnusie npunaonexcuocmu u aabopamopnas nocyoa: anrtedyka s
OKa3aHMs TIEPBOM MEIUIIMHCKOM MOMOIIM MIPH 0KOrax, rnmopesax, Oymara HHANKATOpHAS
yauBepcanbHas (100 mosocok), Oymara ¢GuiabTpoBasibHas, BaTa TUTPOCKOMUYECKAs,
BEJIPO TMOJUAITUIEHOBOE C KPBIIIKOM, JAepkKaTeNu IJisi MPOOUPOK, €pIll MOCYAHBINH, epIl
MPOOHPOYHBIH, KapaHJaIll U3 BOCKA MO CTEKITy, HA0Op XO03SHCTBEHHBIX MHCTPYMEHTOB,
Majoyku  CTEKJISHHBIC, T[HMHIIET, PE3WHOBBIE TIEPYATKH, CETKa acOecToBas
MeTaJuTMuecKasi, CIIUPTOBas TOpeiika, Ta3 TOJUITHICHOBBINH, TPYOKH CTEKIISTHHBIC
(d=4mm), dapdhopoBbie TPEYTONBHUKH, IITATUBHI AJIs MPOOUPOK Ha 10 THE3., mmaTenu
METaJUTMYECKHUE, JIOKKH TIIACTMACCOBBIC IJIS CHITyYHMX IMPOAYKTOB, MHUKPOIIIIATEb,
npobupku jgadoparopubie (10Mi1), cTakaHbl XUMUYECKUE C HOCUKOM (50 MJT), CTaKaHbI
xumudeckue ¢ HocukoM (100 mut), ctakanbl xumudeckue co mkanon (400 mur), KoaOb
KOHHMYecKue DpieHmeriepa (250 M), BOpOHKA CTEKJIsIHHAs KoHHueckas (d=75), Orkc,
CTaKaHYWKH JJI B3BEIIMBAHUS, CKIISTHKU JJIs1 peakTUBOB (500 MIT), 9KCUKATOP, CKISHKU
Tl peakTuBoB (250 M), ckisHkH ¢ TyOycom (2000 mit), kosObl IocKoAoHHbIE (250
M), KOJIOBI TuiockofoHHbIe (500 muT), KOJOBI MIOCKOMOHHBIE co numdom (250 mi),
KOJIOBI TIOCKOAOHHBIE co mumdom (500 muT), cTekia 4YacoBble, KPUCTAJUIM3ATOP,
npeaMeTHBIE cTeka, ¢hapdopoBas yaiia, crynka papdopoas ¢ mectuxom (86 Mm).

3.2. UndopManmnoHHoe od0ecnevyeHne 00yueHmst
IIepeuyensn PeKOMeHyeMbIX y4eOHBIX U31AHU, HNurTepHer-pecypcos,
JAOTOJIHUTEJbHOM JIMTePaTypPhbl
OCHOBHBIC HCTOYHUKH:
1. Oranecsn, 3. T. Oprannueckas XxuMus: yue0. mocooue ajist MeaUKO-
dapmaneBTrueckux komtemxkeit / 3. T. OranecsH. - Poctos v//: @enukc, 2016.
2. OO6muras,, HEOpraHUYECKasi 1 OpraHNYecKasi XUMHUS: yaeOHoe mocodue [ DIeKTpoH-
HbI1 pecypc] / babkos A. B., [Tonikos B. A. - M.: [D0TAP-Menua, 2014.
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3.

3ypabsH, C. 3. Oprannyeckas XuMus: Y 4eOHUK JUTsl MEAUIIMHCKUX YIUITUII |
komtemxedt / C. D. 3ypabsu, A. I1. JIy3un; pen. H. A. TiokaBkuna. - M.: TOOTAP-
Menua, 2014.

JIOTIOJTHUTEIbHEIC UCTOYHUKM:

1.

2.

3.

XomueHnko, M. I'. O6mas xumus: Yueounuk / U. I'. Xomyenko. - 2-e¢ uzf., uchp. u
nom. - M.: PUA "Hosas BosnHa": M3narens ¥YMepenkos, 2008.

[TycroBanosa, JI. M. O6mas xumus: YueOunuk / JI. M. IlycroBasiosa. - 2-e usn.,
ucnp. u pom. - Pocros u//1: ®enukce, 2006.

Xaxanuna, T. . Heopranunueckas xumus: Yueonoe nocodue / T. U. Xaxanuna, H.
I'. Hukutuna, B. . ['pebenbkoBa. - M.: Briciee o6pazoBanue, 2008.

[lerones, A. E. OcHOBBI opranndeckoi Xxumun: Y4aeOHuk st By30B / A. E. Ille-
roJieB; [loMopckuii rocy 1apCTBEHHBIN NIEJArOTUYECKUN YHUBEPCUTET. - ApXaH-
reasck: III'Y, 2003.

NBuaros, A. JI. Xumus Bojsl u MukpoOuosnorusi: Yueouuk / A. JI. IBuatos, B. 1.
Maros. - M.: Uudpa-M, 2015.
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4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUS JUCIHUIIJINHbI
Koutpoas um omenka pesynbTaToB ocBoeHust aucuuiuidabl OI1.05. Xumus
OCYIIECTBJISIETCSl TIPETOaBaTeIeM B MPOIECCE MPOBEIACHUS MPAKTUUECKUX 3aHSATUN U
1abopaTOpHBIX paboT, TECTUPOBAHUS, B TOM YHUCJIE KOMIBIOTEPHOTO, a TaKKe
BBITIOJIHEHUS 00YYaIOIMMUCS UHJIMBUIYAIbHBIX 33JJaHUN, TPOEKTOB, UCCIIEAOBAHUI.

Pe3yabTaThl 00y4yeHus
(ocBOEHHbBIE YMEHHSI, YCBOCHHbIEC 3HAHMS)

®opMbI 1 METOABI KOHTPOJIS U
OIIEHKH pPe3yJibTATOB
00y4eHust

B pe3ynomame 0ceoeHus OUCHYUNIUHDL
00yuarOWuUIiica 001)CeH yMemy:
® COCTaBJISITh  DJIGKTPOHHBIE W DIJIEKTPOHHO-

rpaduueckue GOpMyJIbl CTPOCHHUS JICKTPOHHBIX
000JI0YEK aTOMOB;

® IIPOTHO3UPOBATh XUMHYECKHE CBOWCTBa
JJIEMEHTOB, HCXOOd M3 HX IIOJIOKEHHUS B
MEPHOMYCCKON CHCTEME MISKTPOHHBIX (hopMyT;

® COCTaBIIAATh XUMHUYECCKUE (POPMYJIBI COCTUHCHUI
B COOTBETCTBHMH CO CTENEHBIO OKHCIIEHUS
XUMHYECKHUX DJIEMEHTOB;

® COCTaBJIATH  YpaBHCHHUS
oOMeHa;

e pemiaTh 3a7a4d Ha pacTBOPHI,

® ypaBHUBATH OKUCIIUTEIHBHO—BOCCTAHOBUTCIILHBIC
PEaKIMK HOHHO-3JICKTPOHHBIM METOIOM;

peaKHI/Iﬁ HOHHOTI'O

® COCTaBJSATh ypaBHEHUS TUIPOJU3A  COJICH,
OTPEENATh KUCIOTHOCTD CPEIbL;

® COCTaBJISTh CXEMbI Oy(DEpHBIX CHCTEM;

® JaBaTh Ha3BaHUS  COCAMHCHUSAM  II0

CHUCTEMAaTUYECKOW HOMEHKIIATYPE;
® COCTaBJITh CXEMBI PEAKIMU, XAPAKTEPUIYIOIIUE
CBOMCTBA OPraHMYECKUX COCIUHEHHUM;

® OOBSICHATH B3aMMHOE BIUSIHUE aTOMOB.

B pesynomame 0ceoenus OUCUUNIUHDL

o0yuarowuiica 00aIHCeH 3HaAmb:

e nepuoanyeckuit 3akoH .M. Menneneera B
CBETE YYEHHS O CTPOCHHHM aTOMA, MPUHLIMIIBI
IIOCTPOCHUS MIEPUONYECKON CHUCTEMBI
3JIEMEHTOB;

® KBAaHTOBO-MEXAHUYECKHE
CTPOCHUU aTOMOB;

e OOIIYI0 XapaKTEPUCTHKY S-, P-, 0-3JEMEHTOB,
uX OMOJOTUYECKYI0 pOJIb M TPUMEHEHUE B
MEIUINHE;

MNpCaACTaBJICHUA 0)

Dopmbl KOHMPOJIA 3HAHUIL:
1 .MuquBuyansHbIi
2.I'pynnoBon
3.KomOuHUpOBaHHBIH
4.CaMOKOHTPOJIb
5.DpoHTaNBHBIN

Memoovt kKonmpon:
1.Ycrablii
2.1TuceMeHHBIM
3.1IpakTnyeckuit
4 .IToypouHslii 0an (olleHUBAETCS
NEeATEeIbHOCTh ~ CTYJEHTOB  Ha
BCEX  JTamax  3aHATUS WU
BBIBOJIUTCSI UTOTOBAs OIICHKA).
5.TectupoBaHue, B TOM YHCIE
KOMIIBIOTEPHOE
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Ba)XHEHIIIME BHUAbI XMMHYECKOM CBSI3U U
MEXaHU3M WX 00pa3oBaHUS;

OCHOBHBIE TIOJIO)KEHUSI TEOPUU PACTBOPOB H
3JIEKTPOJIMTUYECKON JUCCOLNALNY;
MPOTEOJUTUYECKYIO  TEOPHUIO  KHUCIOT W
OCHOBaHUM;

KOJJIUTaTUBHBIE CBOMCTBA PACTBOPOB;
METOJIMKY PEUICHUS 3a7a4 Ha PACTBOPBI;
OCHOBHBIE BHUJbl KOHIICHTPAIIMU PAaCTBOPOB M
CHOCOOBI €€ BBIPAKECHMUS;

KHCJIOTHO-OCHOBHBIE Oy(epHbIE CUCTEMBI U
pacTBOPBI;

MEXaHHU3M UX JCUCTBUS M B3aUMOJICHCTBUS,
TEOPHUIO KOJUTOUIHBIX PACTBOPOB;

CYIIHOCTh THJIPOJIN3a COJIEH;

OCHOBHBIE€ KJIACChl OPTaHMYECKUX COCIMHEHU,
UX CTPOCHHUE U XMMUYECKHUE CBOMCTBA;

BCE BUJIbl U30MEPHUH.
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