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1. Heab u 321241 0CBOEHMS IV CHUNIITHHBI

ensto ocBoenmss muctuimuabl  b1.0.03.03 Teoperndeckas xumus (9acth 1)
CoBpemenHast o0mass Xxumusl siBisieTcss (hopMupoBaHue (PpyHIAMEHTAIbHBIX 3HAHUN B 00JIACTH
COBPEMEHHOM 00IIell XUMUU C y4eTOM COJIep:KaTelIbHON crneuu(uku mnpeaMera «XuUMUS» B
00111600pa30BaTeIbHON IIKOJIE.

3ajaun JUCUUILIINHBIL:

- 00y4YeHHE MaruCTPaHTOB OCHOBHBIM TMOHSATHSIM U 3aKOHAM pa3JIeioB O0IIeH XUMUK;

- (opMHpOBaHHE y MAruCTPaHTOB HEOOXOIMMOIO YPOBHSI XMMHUYECKON MOATOTOBKH IS
IMOHUMaHUs OCHOB COBPEMEHHOW XMMHH U €€ OCHOBHBIX HAIlPaBJICHHUIA;

- npuoOpeTeHHe NPAKTUYECKUX HABBIKOB PEUICHHs] THUIOBBIX 3a/a4, BBIMOJIHEHUS
71a00PaTOPHBIX OMBITOB CIIOCOOCTBYIONINX YCBOCHUIO OCHOBHBIX MOHSATHI M UX B3aMMHOU CBSI3H,
a TaKKe 3a/1a4, CIIOCOOCTBYIOIIMX PAa3BUTHIO HAYAIbHBIX HaBBIKOB HAYYHOI'O UCCIIEIOBAHMUS;

- (hopmupoBaHUE FKCTIEPUMEHTALHBIX YMEHUN TIPH BBITIOJHEHUH JTA0OPATOPHBIX PadoT.

2. MecTo IMCHUIIMHBI B CTPYKTYP€e OCHOBHOM NpogdeccuoHaibHOi
o0pa3oBaTeJbHOM MPOrPaMMbI

Huctunnuua b1.0.03.03 Teopernueckas xumus (dactb 1) CoBpeMeHHas oOIias XuMus
OTHOCHUTCS K 00513aTeJIbHBIM JIUCHUIUIMHAM 00pa3oBareiabHOW U Monyito «lIpeamerHast yacTb»
yueOHOro miaHa (OCHOBHOW Tpo¢eCcCHOHAIbHONW 00pa3oBaTeNbHOM MPOrpaMMBbl) MOATOTOBKH
Maructpos 1o HanpasieHuto 44.04.01 [lenarornueckoe oopazoBaHue.

Huctunnuna b1.0.03.03 Teopernueckas xumus (dactb 1) CoBpeMeHHas oOIias XuMus
0asupyeTcss HAa KOMIICTEHIUSAX, 3HAHUSAX M YMCHHSX, CPOPMHUPOBAHHBIX B XOJC H3yUCHHS
muctuminH «CoBpeMeHHbIe TPoOieMbl HayKu U 00pa3oBaHus», «HHOBAIIMOHHBIE MPOIIECCH B
00pa3oBaHUM.

Komnerennuu chopmupoBaHHble B TpoIecce M3yYEHUS AUCHUIITUHBI HEOOXOTUMBI IS
OCBOCHHUSI COJICpKAHUS TUCIUTIIINH HAYYHO- TIearoruruyeckasi mpakTUKa, BHITOTHEHUS 3a/IaHUM
(MpOU3BOJCTBEHHON  MPaKTHK, HAay4YHO-HCCIEAOBATENbCKOM  PabOTBl UM BBIMYCKHOM
KBATH(UKAITMOHHON PabOTHI).

3. HJIaHI/IpyeMbIe pe3yJbTaThbl oﬁyqe}mﬂ o JTMCHMIIJIMHE
(I)opanyeMble KOMIICTCHIIUU Hepeqem, IJIAHUPYEMBIX pe3yJbTaToB
Koa u 00y4eHMsI MO TUCIUIJINHE
HAUMCHOBAHHUC (Koo u Haumenoganue uHOUKAMOPA — OOCMUICEHUS
KoMnemeHyuu)

Oo6menpodeccuonanbubie npopeccuonasbublie Komnerenuuu (OIIK)

Henarornqecxaﬂ, MPOCKTHAasA, HAYYHO-UCCJICA0BATECJIbCKAA BUIbI ACATCIbHOCTH

OITK-8 CriocoOeH MpoeKTHPOBATh HNOIIK 8.1 3HaerT: 0COOEHHOCTH
MEeAaroTHYECKyI0 IeATEIHHOCTh HA OCHOBE | MEAAroTHYecKo JesITeNbHOCTH, TPeOOBaHUS K
CICIHMATBHBIX HAyYHBIX 3HAHUH U CyOBeKTaM  TEAaroTMYeCKON  JCSTeITbHOCTH;
pe3yNbTaTOB UCCIEIOBAHUN pe3yNnbTaThl HAyYHBIX HCCIENOBaHUN B cdepe
MearornIeCKOM eI TIIbHOCTH
HNOIIK 8.2 YwMmeer: HCII0JIb30BATh

COBpPEMEHHBIC CIICIIUAIbHBIC HAyYHbIC 3HAHUS H
pe3yabTaThl  UCCIeNOBaHMM 11 BbIOOpa
METOIOB B TIEIarOTUIECKOH 1A TEITLHOCTH
HOIIK 8.3 Bnageer: meronamu, GopMaMu H
CpeACTBaMHU  II€JJarOTHYECKON  JesITeIbHOCTH;
OCYIIECTBISICT MX BBIOOP B 3aBUCHMOCTH OT
KOHTEKCTa MPO(ECCHOHATBHON ICATEIFHOCTH C
YYETOM pe3yJIbTaTOB HAYYHBIX UCCIETOBAaHUN




\ IIpodeccnonanbubie I

opeccuonasbuble Komnerenunu (1K)

[IK-1 1 Coocoben opraHu3oBBIBaTH H
peann30BbIBATh mporecc o0ydeHus
OuoJlorMM M XUMHH B 00pa3oBaTesIbHBIX
OpraHU3aIMsAX COOTBETCTBYIOIIETO YPOBHS
00pazoBaHus

HIIK 1.1. 3naer: KonuenrtyajibHble MOJ0KEHUS

u TpeboBaHUs K OpraHu3alNH
00pa30BaTeNLHOTO TpoIlecca MO OWOJIOTHH H
XHMHH, onpeaesieMble dIocC

COOTBETCTBYIOLIETO  ypPOBHA  OOpa30OBaHMS;
KOMIIOHEHTBI M XapaKTEepPUCTHKY COBPEMEHHOTO
00pa3oBaTeNBLHOrO MPOIIECCa;

0COOEHHOCTH IPOEKTUPOBAHUS
o0pa3oBaTeNnpHOTO TpoIecca Mo OHOJIOTHH H
XUMHUU B 00pa30BaTeNIbHBIX OpraHU3aLUsAX
COOTBETCTBYIOLIMX  YpOBHEH  0Opa3oBaHUS;
CTPYKTYpy Ipolecca oOydeHus: OuOJOruMH B
o0pazoBarerbHOM YUpexKACHUU oO1ero
o0pa3oBaHusi, 00pa30BaTENIbHBIX OpraHU3aLUAX
CIIO wu BO; npenmerHoe coaepxaHue,
OpraHu3alMOHHbIE (OPMBI, METO/IbI M CPEJICTBA
oOydyeHus OuosOTMM B  00pa30BaTEIBHBIX
OpraHu3alMsX  COOTBETCTBYIOIIUX  YPOBHEH
00pa3zoBaHMs; COBPEMEHHBIE

o0Opa3oBaTeNbHble TEXHOJIOTMH M OCHOBaHMS
s uX BbIOOpa B IENAX  JOCTHIKEHUS
pe3yabTaToOB 00y4eHUs: OMOJIOTUH U XUMUH.
HUIIK 1.2. Ymeer: xapakTepu3oBaTh MPOIECC
o0yyeHMss ~ OMOJOTMHM  Kak  B3aUMOCBS3b
MpoIecCOB  OOy4eHHs W TPEeroJiaBaHMUS,
peann30BbIBaTh B3aMMOCBS3b Iiefieil 00yueHus
OuojoruM W Uened  oOpa3oBaHMA ~ Ha
COOTBETCTBYIOLIMX  YPOBHSX;  HCIIOJIb30BaTh
pa3nuyHble MH()OPMAIMOHHBIE PECypCHl s
orOopa  coaepkaHUs ~ OMOJOrMYECKOro U
XUMHAYECKOTO O0pa3oBaHMs; TMPOEKTUPOBATH
IPEIMETHYIO 00pa30BaTeIbHYIO Cpeay

HIIK 1.3. Buianeer: IIPEAMETHBIM
coJiepKaHueM, METOAMKONH 00y4yeHus: ONOIOTHH
B 00pa3oBaTeIbHOM  YUPEKICHHU  OOIIEro
00pa3oBaHMs U By3€; COBPEMEHHBIMUA METOaMU
U TEXHOJOTMSIMH  OOyYeHHs C  Y4YEeTOM
COITMAITbHBIX, BO3PACTHBIX,
NCUXO(PHU3HOJIOTUYECKUX W HHIUBUIYaJIbHBIX
0coOeHHOCTE 00ydyaeMbIX B 00pa30BaTENIbHBIX
OpraHu3aIMsIX Pa3HOTO YPOBHS

4, TpyaoeMKocTb U3y4eHUs! AUCHUILIMHBI
OO1ast TPYI0EMKOCTh JUCIUILIHHBI COCTaBsieT 3 3aueTHbIX eaunuil (108 gaca).

Bun yue6HO# paboThI

Ounas 3aouHasn

dhopma dhopma
0o0ydeHust | oOydeHUs




AyIuTOpHBIE 3aHATHS (BCEro)

Jlexuun

[Ipaktuueckue 3austus (I13)

Cemunapsl (C)

Jlaboparopusie paboTs (JIP)

CamocrosiTesibHas padoTa (Bcero)

100

Hpopa60TI<a Marcpuaia HGKHHﬁ, IIOATrOTOBKA K 3aHATHUAM

CamocTosTeNNLHOE HU3Y4YCHUE TEM

3aueTr

Kypcogoii npoekt (padota)

Pacuerno-rpadudeckune paboTh

KoHnTponbHbIe paboTh

Pedepar

Buja npoMexyTouHO# aTTecTanMu (3a4eT, IK3aAMEH)

OO0masi Tpy10€eMKOCTh

108

108

o. Coaep:xxanue TUCHHUILIMHBI (MOYJisl), CTPYKTYPHMPOBAaHHOE 110 TeMaM
(pa3nesiaM) ¢ yka3aHueM OTBEJ€HHOT0 Ha HUX KOJIN4YeCTBa aKaJleMUYeCKHX YacoB M BI/10B
YueOHBIX 3aHATHI

5.1. Paznenbl AMCUMILUIMHBI (MOYJIs1) U TPYA0EMKOCTDb IO BUAAM YUeOHBIX 3aHATHII
(B akaileMHYEeCKHX 4acax)
(Ounas ¢popma o0yueHus)

Pa3nen muciuIuIinHbl KonunuectBo yacos Htoro o
Jlex | Ilpaktuu | Camocto | KCP paszaenam
UM | €CKUE U - JUCIATIINHEI
nmabopaTr | TeJbHas
OpHBIE pabota
3aHATHS,

Pazpen 1. Ilpeamer  xummuwm, 6 16 22
OCHOBHEIE MOHATHSA M 3aKOHLI XMMHUH.
1.1. KpaTkas uctopusi XUuMuu
1.2. OcHOBHBIE OHATHA U 3aKOHBI XUMHHU.
CymHocTb XUMHUYECKOH peaKkiuu.
OKBUBAJIEHTHI.

Pasnen 2. Ctpoenue aToma. 2 4 18 24
2.1. Ucropusa npeactaBlieHud O CTPOCHUU
aroMa. Mojenu aToma.
2.2. KBanToBoMexanmueckass  MOJIENIb
aroMa. KBaHTOBEIE UKCIIa.
2.3. [Tepuonnueckuii 3aKOH
J.A.Menneneena.
Paznea 3. Xumunueckas cBA3hb 1 6 14 21




3.1.

BaJIEHTHBIX CBI3EH.

Tumel XUMHYECKOM CBSI3H, METOJI

3.2. Kpucramimueckue pemeTku, METOJ
MOJICKYJISIPHBIX opowuTanei,
MEXMOJICKYJIIPHAs CBA3b.

Pa3znen 4. Xumuueckasi repmoguHamuka | 1 6 14 21
4.1 BuyrpenHss osHeprus, |- Hauvano
TEPMOJAMHAMUKH. DHTAIIBITHSL.
4.2 |l-Havamo TepMOJUHAMUKH, SHTPOITHS.
CBoOopanas aHeprus ['m60ca.
Pazgen 5. Xumuyeckas KHHeTHKA. | 2 4 14 20
XuMH4ecKkoe paBHOBecHe.
5.1 CkopoCTh XMMHUYECKOUN pEeaKiH.
5.2 Xumuueckoe paBHOBECHE U YCIIOBUS
€ro CMeIEeHHUs.

Hroro c yuérom 3x3amena: 6 26 76 108

3aounas ¢popma o0yueHus
Pasnen nucHMIINHE KomnuuecTBo yacos Hroro no
Jlex | IIpaktnu | Camocto | KCP pazaenam
MU | CCKHUC H s1- JHACIHATIIHHEI
nabopar | TenbHas
OpHBIE pabora
3aHATHS,

Paznen 1. Ilpeamer  xummum, 20 20
OCHOBHbIE MOHSATHS W 3aKOHbI XUMHH.
1.1. KpaTkas ucropust XuMuu
1.2. OcHOBHBIE MOHATHS ¥ 3aKOHBI XHUMHH.
CymHocThb XHUMUYECKOU peaKIuu.
OKBUBaJICHTHI.

Paznen 2. Ctpoenue aToma. 1 1 20 22
2.1. Vctopusi npencTaBieHUil 0 CTPOCHUU
aroma. Mojenu atoma.
2.2. KBaHTOBOMEXaHWYECKas  MOJCIb
aroma. KBaHTOBBIC UHCIA.
2.3. [lepuoanueckuit 3aKOH
J.N.Menneneena.
Pa3nen 3. Xumuueckasi CBsi3b 2 20 22
3.1. Tumel XMMHMYECKOH CBSI3H, METOJ
BaJICHTHBIX CBSI3CH.
3.2. Kpucraumuyeckue pemeTKr, METOJ
MOJIEKYJISIPHBIX opOuTanei,
MEXMOJIEKYIISIPHAs CBSI3b.
Pa3nen 4. Xumnueckass TepMoauHaMuKa | 1 1 20 22




4.1 BuytpenHss osHeprus, |- Haugano

TCPMOANHAMHKHU. OHTanbNUs.

4.2 |l-Ha4ano TepMOAMHAMHKH, SHTPOIHSL.

CBoOopanas aHeprus ['md0ca.

Paszgea 5. Xumuueckasds KHHETHKA. 2 20 22

XuMH4ecKkoe paBHOBecHe.

5.1 CKOpOCTh XUMUYECKOU pEaKIUu.

5.2 XuMHuUecKOe pPaBHOBECHUE M YCJIOBUSA

€ro CMCIICHHA.

Hroro ¢ yuérom 3xk3ameHa:

2 6 100 108

5.2.Conep:xkanue TUCHUINIHHBI

(Moays), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3eiam)

(Ounas ¢popma o0yueHus)

HaumenoBanue paznena
NUCHUILIINHEL

Conepxanue

Cooeporcanue 1eKYuoOHHO20 Kypca

Paznen 1. Ilpeamer xumww,
OCHOBHBIC IIOHSITUSI W 3aKOHEI
XUMUH.

1.1.KpaTkas uctopusi XMuMHUH.
CBs13b €€ C IpYIrMMH €CTeCTBEHHbIMU Haykamu. Kpartkue
CBEJICHUS U3 UCTOPUU XUMUU. AJTXUMHUS, HATPOXUMHUS,
teopust prorucrona. Paborsr M.B.JlomoHocoBa 1
A.Jl.JIaBya3be. OtkpoiTe .M. MenneneeBbim
[IEPUOIMYECKOro 3aKkoHa. KpaTkuii 04epK pa3BUTHS XUMUU
B Poccun. 3anaun ¢ 5KOHOMHUYECKHUM COJIEP/KaHUEM.

1.2 OcHOBHBIE MOHSATHS U 3aKOHBI XUMHH. CYIIIHOCTh
XUMUYECKON peakuu. DKBUBAJICHTHI.
ATOMHO-MOJIEKYJIsipHOE yueHue. [loHATHE 0 XUMHYECKHX
hiieMeHTax. [IpocTeie U ciloKHBIE BemecTBa. AJIOTPOIUS.
XuMuyeckue U puznyeckue cBoicTBa BeuecTB. OCHOBHbBIE
KJIaCChl HEOPraHMYECKUX COeAMHEHUH. ATOMHas U
MOJIEKYJIsipHass Macca. Mosb. MonsipHass macca. SBieHus
¢usnueckne W Xxumudeckue. I[Ipu3HaKu XHMHYECKOi
peakiuu. CyIHOCTh XUMUYECKON pEeaKIHH.




Paznen 2. Ctpoenue aroma.

2.1. Wcrtopus mpencTraBieHUNH O CTPOCHUU aTOMA.
Mopenu aroma. Kparkas HUCTOPHUS pa3BUTHUS
[pPEJCTAaBICHUA O  CTPOCHUU  aToMma. OTKpBITHE
DJIEMEHTAPHBIX  4acTtull.  PannoaktuBHOCTB.  Mogenu
CTPOEHHUA aTOMa.

2.2.  KBaHTOBOMEXaHHMUECKas MOJCIb  aToma.
KBantoBeie uymuciaa. ATomHble crekTpel. [loHstue o
KBaHTOBOM MEXAHUKE. YpaBHeHue [Ipénunrepa.
DU3NYECKUIT CMBICT TOPSAKOBOIO HOMEpa JJIEMEHTAa B
[ICXD. KBaHTOBO-MeXaHHYECKas MOJEIb aTroma.
KBantoBeie uwncia. PacrmpeneneHue  SJIE€KTPOHOB B
MHOTO?JICKTPOHHBIX ~ aTOMax. BajeHTHbIE AJIEKTPOHBI.
[[porHo3upoBanue CBOMCTB aTOMOB XHUMHYCSCKHX
PJIEMEHTOB 10 CTPOCHHUIO BHEUTHETO AJIEKTPOHHOTO CIIOSI.

2.3. Ilepunonnueckuii 3akoH J[.M1.Menneneena.
VcTtopusi OTKPBITUSL TIEPUOJUYECKOTO 3aKOHA U CO3JaHUE
[MePUOJUYECKON  CHUCTEMBbl ~ XMMHYECKHUX  DJIEMEHTOB.
CTpyKTypa TNEpHOIUYECKOW cucTeMbl. [J1laBHas npuymHa
MEPUOJUYHOCTH  CBOMCTB  XHMHUYECKHX  DJIEMEHTOB.
EcrecTBeHHbIC  TpaHUIBl  NEPUOAUMYECKOM  CHUCTEMBI.
3aKOHOMEPHOCTH M3MCHCHHS CBOMCTB 3JIEMEHTOB
OTpaXEHHbIE B MEPUOJMYECKOM cucTteme. M3o0Tombl.
30TOMNHBIE HHANKATOPHI.

Pa3nen 3. Xumuueckas CBI3b.

THUIIBEI XUMHUYECKOM CBSI3U, METOJ, BAJICHTHBIX CBSI3eH. THITBI
XUMUYECKON cBsi3u. CrocoObl 0Opa3oBaHUsI KOBAJICHTHOM
cBsi3u.  [lomapHocte  cBsizu.  IloJApHOCTH ~ MOJIEKYII.
['ecomeTpuyeckas CTpyKTypa MOJIEKYJ, BaJEHTHBIA YIOJI.
MonHas cBsa3b. llomapusanus noHoB. Jlenokann3oBaHHas
KOBaJICHTHAS CBA3b.

3.2 Kpucrammmaeckue  pem€Tkud,  METOM
MOJIEKYJISIPHBIX OpOUTalell, MeKMOIEKYIISIpHAS CBA3b.

Mertanueckas cBsi3b. Kpucraumueckue pemeTkH.
MeTon MOJEeKYISIpHBIX opoOutaneil. BomopoaHas cBs3b.
MeKMOJIEKYIISIPHBIE B3AUMOAECHCTBHUS.

Paznen 4. XuMuyeckas
TepMOJIMHAMUKA.

4.1 BuyTrpenHss JHEpPIHs, I- Hayajo
TEPMOJUHAMUKHU. DHTAIBITUS.
[lonsTtue TEPMOJUHAMHYECKOMN CUCTEMBI.

OTKpBITBIE, 3aKpBITBIE W  HW30JIMPOBAHHBIE CHCTEMBI.
BuyTpeHHsas  sHeprus — cuctembl. I[lepBoe  Haudaio
TepMOoauHaMHKHU. TernoBoil 3h(exT peakuuu 1 SHTAIbIUS
cUCTeMBbl Kak (DyHKIUS €€ cocTosHusA. Buabl sHTambIMA.
3akoH I'ecca ¥ ciieqCcTBUSA U3 HETO.

4.2  ll-mayano  TEepMOAMHAMUKH,  SHTPOIHS.
CBoOonmHass  osHeprus  [ub06ca.  Bropoe  Hawaio

TEPMOJAVHAMUKH. OHTponus. O6wenunéHHOE




Pa3znen 5. Xumuueckass KHHETHKA.
XUMHUUYECKOE PAaBHOBECHE.

. 5.1 CkopoCTh XUMUYECKOU PEAKIIUH.

CkopocTh XMMHMUYECKOM peakUMH. 3aBUCHUMOCThb
CKOPOCTH  XMMHUYECKOM peakuuu OT KOHLEHTpauuu
pearupyromux BemecTB. 3akoH ['ympnbepra u Baare.
Koncranrta ckopoctu. BuusHue npyrux ¢akTtopoB Ha
CKOPOCTb peakluy (IUIOIAAN CONPUKOCHOBEHUS, IPUPOIbI
pearupyromux  BellecTB). BuusHue — nmaBieHus u
TeMrneparypbl Ha CKOpocTh peakuuu. IIpaBuwino Banr-
['odpda. Ilorstue o0 SHEpPrUM aKTUBALMM U ypaBHEHHUE

5 AppeHnyca. BiausiHue karaiau3aTopa Ha CKOPOCTb PEaKIMH.
depMeHTHI — OHOJIOru4ecKue KaTaJIn3aTopHl.
MOJIEKYJIIPHOCTD U NOPAIOK PEAKLIMH.
5.2 XuUMHYECKOE pPaBHOBECHME M YCIOBUS €ro
CMELIEHUS.
Peakuuu oOpatumbie u HeoOpaTuMble. XMMHYECKOE
paBHOBecue. (CMmellleHHEe  XMMHUYECKOIO  PaBHOBECHUS.
[Ipunuun Jle larense — bpayna. Koncranra paBHoBecusl.
CBsI3b KOHCTAHTHI paBHOBeCHS U dHepruu [ mboca.
TeMbl NpakTHYECKUX padoT
Pazgen 1. Ilpenmer  xumun,|l.OnpeneneHue SKBUBAJICHTHOM U TOYHOM aTOM HOM MaccChl
1 |OCHOBHBIE IIOHATHA M 3aKOHBIMETaIA
XUMUU.
5 Paznen 2. Ctpoenue aroma. Ctpoenue aTomMa v MepUOANIHOCTb CBOMCTB JIEMEHTOB
XumMuyeckas cBsi3b (XapaKTepUCTUKU XUM. CBSA3H, METO]T
Pasnen 3. Xumnueckas CBsI3b. BC u cTpoeHne MoneKyn)
3 Xumunueckas cBsi3b (Metog MO, nonsasi, Me TaJimmueckast
1 BOJIOpOJHAsI CBsI3b, CHIIBI Ban- nep-Baannca)
Pasnen 4. Xumnueckasi| TepMOXUMHYECKUE PACUETHI U HAIPABIICHUE NIPOTEKAHNE
4 frepmoaMHAMuKa. peakiuit
Paznen 5. XumMunueckas KMHETHKA.XUMUYECKas KUHETHKA U PaBHOBECUE
5  [Xumuueckoe paBHOBECHE.
3aounas popma o0yueHust
HanmenoBanue pasnena
Ne pasit Conepxanne

JUCLUILINHEI

Cooeporcanue 1eKYUoHHO20 Kypca



Paznen 1. Ilpeamer
OCHOBHBIC IIOHATHUA H
XUMHAH.

XHUMHH,
3aKOHEI

1.1.KpaTkast uctopusi XUuMHUH.
CBs13b €€ C IpYyIrMMH €CTeCTBEHHbIMU Haykamu. Kpartkue
CBEJICHUS U3 UCTOPUU XUMUU. AJTXUMHS, HATPOXUMHS,
reopust prorucrona. Paborsr M.B.JlomonocoBa u
A.Jl.JIaBya3se. OtkpriTue J1.1.MenneneeBbiMm
[IEPUOJUYECKOro 3aKkoHa. KpaTkuii 04epKk pa3sBUTHs XUMUH
B Poccnu. 3amaun ¢ 53KOHOMUYECKUM COAECPKAHUEM.

1.2 OcHOBHBIE MOHATHS U 3aKOHBI XUMHUH. CyIIIHOCTh
XUMUYECKON PeaKkUn. DKBUBAJICHTHI.
ATOMHO-MOJIEKYJIIpHOE yueHue. [loHATHE 0 XUMHYECKHX
hnemeHTax. [IpocTeie U CloXKHbIE BemecTBa. AJIJIOTPONUS.
Xumuueckue u pusnyeckre cBorcTBa BemecTB. OCHOBHBIC
KJIaCChl HEOPTaHMYECKUX COeAMHEHUH. ATOMHas U
MOJIEKYJIsipHas Macca. Moab. MousipHass macca. SBieHus
dbusznueckue u xumudeckue. [Ipu3HAKM XUMHUYECKOU
peakiuu. CylHOCTh XUMUUECKON pPEaKIMH.

Paznen 2. Ctpoenue aroma.

2.1. Wcropus mpeAcTaBICHUH O CTPOCHUHM aTOMa.
Mopenu aToma. Kparkas UCTOpPHS pa3BUTHUs
MpEeACTaBICHU 0  cTpoeHuu  aromMa.  OTKpbITHE
QJIEMEHTapHbIX  YacTull.  PaauoakTuBHOCTh.  Monenu
CTPOEHUA aTOMA.

2.2.  KBaHTOBOMExaHWYecKas MOJEiIb  aroMma.
KBanToBbie umcia. AToMHbIe crekTpbl. [lonsatue o
KBaHTOBOU MEXaHUKE. YpaBHeHue [Ipénunrepa.
@U3NYECKU CMBICI MOPSAJKOBOIO HOMEpa 3JIEMEHTA B
[ICXD. KBanToBo-Mexanndeckas MOJIeIIb aToma.
KBantoBele umncia. PacmpeneneHue  3IE€KTPOHOB B
MHOTO3JIEKTPOHHBIX ~ aTOMax. BajeHTHbIE 3IEKTPOHBI.
[IporHo3upoBaHue  CBOMCTB aTOMOB  XHWMHYECKHX
PJIEMEHTOB M0 CTPOCHHUIO BHEUIHETO AJIEKTPOHHOIO CIIOSL.

2.3. Ilepuonnueckuii 3akoH J{.M1.Menneneena.
Vctopusi OTKpPBITUSL MEPUOJUYECKOIO 3aKOHA U CO3JaHUE
MEePUOIUYECKON  CHCTEeMBl  XHMHUYECKHX  DJIEMEHTOB.
CTpyKTypa NepUOJUYEcKOW cucTeMbl. ['71aBHas npuymHa
MEPUOJUYHOCTH  CBOMCTB  XHMHUYECKHX  DJIEMEHTOB.
EcTecTBEHHbIE  TpaHMIBI  MEPUOJAMYECKOM  CHCTEMBI.
3aKOHOMEPHOCTH  W3MEHEHHS  CBOMCTB  JJIEMEHTOB
OTpa)KEHHBIE B MEPUOJUYECKOM cucrteme. M30TomBbl.
30TOMTHBIE HHANKATOPHI.




Pa3gen 3. Xumuueckas CBI3b.

'THUITEI XUMUYECKOI CBSI3H, METOJ BaJICHTHBIX CBA3¢il. THIILI
XUMHUECKON cBsi3u. CrocoObl 00pa3oBaHMsI KOBAJICHTHOMN
cBs3u.  [lonsgpHocts  cBs3u.  IlonsipHOCTH ~ MOJIEKYIL
['eomeTpuyeckass CTPyKTypa MOJIEKYJ, BaJ€HTHBIM YIOJl
WNonHnas cBsa3b. llonmdpusanus noHoB. Jlenokanin3oBaHHas
KOBAJICHTHAs CBA3b.

3.2 Kpucramnnueckue  pemeéTku,  MeETO.
MOJIEKYJISIPHBIX OpOUTaell, MEXMOJIEKYIISIPHAS CBA3b.

Merammueckas cBsa3b. Kpucrammueckue pemeTku.
MeTtoa MONEKYIApHBIX opOutaneii. Bomoponnas cBs3b.
MeKMOJIEKYJISIPHBIE B3AUMOACHCTBHUS.

Pasnen 4. XuMuyeckas

TCpMOIMHAMHKA.

4.1 BryTpeHnHss JHEpIus, I- Hayajo
TEPMOJUHAMUKHU. DHTAJIBIINA.

[TonsaTne TEPMOJIMHAMUYECKOU CUCTEMBI.
OTKpBITBIE, 3aKpBITBIE U  W30JUPOBAHHBIE  CHUCTEMBI.
BuyrpenHsss  sHeprus  cucreMbl.  [lepsoe  Hagaio

TepMOJMHAMUKH. TernaoBoi a3pGeKT peakuuu 1 SHTaNbIUA
cCHCTeMBbI KaKk (DYHKIUS €€ COCTOSHUS. Buapl sHTaIBIUIA.
3akoH ['ecca u ciecTBUS U3 HETO.

4.2 ll-mayano  TEpMOAMHAMHUKH,  SHTPOIHSI.
CBoOonHass  sHeprusa  [ubbca.  Bropoe  Hauano
TEPMOJIUHAMUKH. OHTpONHUS. O6wenunéHHOE

Pa3zgen 5. Xumudeckass KHHETHKA.
XHUMUYECKOE pAaBHOBECHE.

. 5.1 CkopocTh XUMHUYECKON pEAKLUU.

CkopocTh XMMHUYECKOM peakuuHu. 3aBUCHUMOCTh
CKOPOCTM XMMMYECKOM peakuMu OT KOHLEHTpaluuu
pearupyromux BemecTB. 3akoH ['ynpnbepra u Baare.
KoHcranta ckopoctu. BnusHue npyrux ¢(akTtopoB Ha
CKOPOCTh peakluy (IO COMPUKOCHOBEHHUS, TPUPO/IbI
pearupyloomux  BellecTB). BnusHue  naBieHus U
TEMIIEpaTypbl Ha CKOpocTb peakuuu. [IpaBuno Banrt-
['opda. Ilonarue 06 sHEpruM akTUBALUMU WU YypaBHEHHE
AppeHuyca. BnusHue karannszaropa Ha CKOPOCTb PEaKIUH.
depMeHTBI Ouosornyeckue KaTaJIu3aTopBHl.
MonekynsspHOCTb U MOPSAIOK peaklyu.

5.2 Xumuueckoe paBHOBECHE M YCJIOBHS €TO
CMEILCHMS.

Peakiuu oOpatumblie 1 HeoOpaTUMble. XUMUYECKOE
paBHOBecre. (CMeIIeHHE  XUMHUYECKOTO  pPaBHOBECHS.
[Tpunuun Jle [latense — bpayna. Koncranta paBHOBecusl.
CBs13b KOHCTaHTHI paBHOBecus U 3Hepruu ['mboca.

Tembl npakTHYECKHX PadoT

Pasnen 1. Ilpeamer xumumn,
OCHOBHBIE€ TIOHATHS M 3aKOHBI
XUMUH.

l.OHpeIICHCHI/Ie SKBHUBAJICHTHON U TOYHOM aTOM HOM MacCHI
METajia

Pasnen 2. CtpoeHue aroma.

CTpOCHI/Ie aToMa U NNCPUOJUIHOCTDb CBOMCTB 2JIEMEHTOB




Pa3gen 3. Xumuueckas CBI3b.

Xumudeckasi CBs3b (XapakTepUCTUKHA XUM. CBS3HU, METO/T
BC u cTpoeHne MoseKyn)

Xumudeckas cBsa3b (Meton MO, nonHasi, Me TaJTHYeCKast
1 BOJIOpOAHAst CBsI3b, cUiibl Ban- nep-Baanbca)

Paznen 4.
4 TEPMOIMHAMHUKA.

Xumudeckas TCpMOXI/IMI/I‘IeCKI/Ie PpaCUCThl 1 HAIIPABJICHUEC ITPOTCKAHNEC

peakuuii

5 XuMuaeckoe PaBHOBECHE.

Pasgen 5. Xumudeckas KMHETHKA.XMMHYECKasi KUHETUKA U PAaBHOBECUE

6. Oo0pa3oBaTre/ibHbIE TEXHOJIOTHHI
Ne Buna u Tema 3aHATHIA HUcnoab3yemble KoanuecTBo
n/n (1exkuus, mp.p., Ja/p.) HHTEPAKTHBHbIC | YacoB
TEXHOJIOTHH
1 Jlexkmusn JUCKYyCCUs 2
KBanToBomMexannieckasi MOJIeNIb aToMa
2 Jlexnus METOJ, MO3TrOBOTO 2
OTKpBITBIC, 3aKPBITHIE U M30JIUPOBAHHBIE CUCTEMBI. mTypma
IIpakTHyeckue padboThbl:
CrpoeHue aTomMa U NEpUOIUYHOCTh CBOMCTB METOJ, MO3TrOBOTO 2
2JIEMEHTOB mTypma
TepmoxuMuueckre pacyeTsl U HallpaBJIEeHUE METOJ, MO3TrOBOTO 2
IIPOTEKAaHUE PEAKIUN mTypma
XuUMHYecKasi KHHETHKA U PAaBHOBECUE Jenosas urpa 2
Hroro: 14
IlepeyeHb y4eOHO-METOAMYECKOTO oO0ecrmeYeHUsl ISl CaMOCTOSTeIbHON PadoThI
00y4yarIuXcs Mo JUCHUILIMHE (MOIYJIIO)
Ounas ¢popma o0y4eHus
Neni/m HaunmenoBanue Bua camocrosiTebHOM Tpyroemk ®opma
pasaena padoThI oCTh OTYETHOCTH
JUCIUIIIINHBI (B
aKkajaeMuyie
CKHX
yacax)
! Pazgen 1. Tlpenmer | PaGota ¢ qomoaHUTEHHOM IToaroroBka x
1 XUMUH, OCHOBHBIE | JINTEPATYpOil; CaliThI CEMUHapYy;
NOHATUS M 3aKoHbI | IHTepHe 16 pedepar;
XUMUH. .
{ Pazgen 2. Ctpoenue | Pabota c undopmanueii B IToaroroBka k
3 aToma. cetn HTEpHET 18 CeMHHapy; K
TECTOBOI
KOHTPOJIBHON
1 Pabora ¢ 1onosHATEIbHON IToaroroBka x
4 Paznen 3. | nuTEepaTypou; caiuThl 14 CEMUHApY,
XUMHUYECKas CBA3b. WNHurepner- KOHTPOJIBHOU
pabore,




Mpe3eHTaIUH

¥ Pasnen 4. | PaGora ¢ IOIIOJIHUTEIILHON IToaroroBka x
3) Xumudeckas JIUTEPATYPOU; CAUTBI CEMHUHApY,
TEPMOJIMHAMMUKA. WNuTtepne 14 MIOATOTOBKA
pedeparos,
MpEe3EHTaLMI
Paznen 5. | Pabora ¢ nonosHuTENBHON [ToaroroBka k
Xumuueckas JIUTEPATYypOl; CAlThI CEMUHApY,
KMHETHKA. WNHuTtepne 14 IIOATOTOBKA
XUMHUECKOe pedeparos,
paBHOBECHE. IIPE3EHTALUN
Hroro: 76
3aounas ¢opma o0yueHusn
Neri/n HaumenoBanue Bua camocTosiTeILHOM Tpynoemk dopma
paszena padoThI oCTh OTYETHOCTH
JTUCIUIIIINHBI (B
aKkajaeMuye
CKHMX
4acax)
! Pazgen 1. Ilpemmer | PaGoTa ¢ qOomMOIHUTENHHOM IloxroroBka k
1 XUMUH, OCHOBHBIE | JINTEPATypPOM; CAalUThI CEMHHADY;
NOHATUS M 3aKoHbI | IHTepHe 20 pedepar;
XHUMUU. .
{ Pazgen 2. Crtpoenue | PabGoTta ¢ JOMOTHUTENHHOM [ToaroroBka k
2 aToma. JUTEPATYpPO; CAUTHI CEMUHapYy,
WnTepue 20 MO/ITOTOBKA
pedeparos,
MPE3EHTaLHI
d Pabora c uadopmariueii B ITonroroBka k
3 Paznen 3. | cetu UnTepuer 20 CEMUHApY; K
XUMHUYECKas CBA3b. TECTOBOI
KOHTPOJIBHON
1 Paznen 4. | Pabora ¢ JOMOJHUTENLHOMN IToaroroBka k
4 Xumuueckas JIUTEPATYPOU; CAUTBI CEMHUHApY,
TEPMOIMHAMHUKA. WNurepner- 20 KOHTPOJIbHOM
pabore,
MIPE3EeHTAlUN
i Y Pasmen 5. | PaboTa ¢ IOmOJIHUTEIBHOMN IToaroroBka K
5 Xumuyeckas JIUTEPATYPOU; CAUTBI CEMHUHApY,
KHHETHKA. WNuTtepne 20 MOATOTOBKA
XUMHUECKOe pedeparos,
PaBHOBECHE. IIpE3eHTalNN
Hroro: 100




7. @oH/1 OLIEHOYHBIX CPEJCTB /ISl POBEIEHHs MPOMEKYTOUHOIH aTTeCTaluu
00y4YaIIUXCS M0 JUCHUILINHE (MOIYJIIO)
7.1 TlepeyeHb KOMIIETEHIIHIi C YyKa3aHuMeM JTanoB HX (GoOpMHPOBaHHUS B
npoiecce 0CBOEHHS 00Pa30BaTeIbHOI MPOrpaMMBbl

Komnerennus Otansl OpMHUPOBAHUS

[1P1
[1P2
[P 3
[1P4
[P 5

OIIK-8 CmocobeH MpPOEKTHPOBATH
MEarOTMYECKYl0  JeSITeIbHOCTh  Ha
OCHOBE CIICIIHAIbHBIX HAYYHBIX 3HAHUH
U pe3yJIbTaToB

[IK-1 CnocobOeH oOpraHu3oBbIBaTh U +
peau30BBIBaTh  NPOIECC  OOy4YCHHS
Oonoorun u XUMHAH B
00pa3oBaTeIbHBIX OpraHu3aIHsIX
COOTBETCTBYIOIIETO YPOBHS
oOpazoBaHHs

HCCIeA0BaHUN

7.2 Onucanue mnoka3atejeili W KpUTepHeB OLEHMBAHUS KOMIETEHIUH Ha

PA3JTHYHBIX 3Talmax ux (l)OpMHpOBaHI/Iﬂ, OIMMCAHHuE KA OHCHUBAHUSA

Komnerenuusi | Iloka3zaTean (uto OueHoyHasi mKaJga (MJIM 3a49€eT/He3a4eT)
o0yuawumuiicss  J0JKeH 3auTeHo He 3aureno
NPOAEMOHCTPHPOBATB)

OIIK-8 3HaTh: ocobeHHOCTH | .Maructpant B | Marucrpaunr

Cnocoben neaarornyeckou LEJI0M uMeeT | oOHapyKUBaeT

NPOEKTHPOBAT | JAESITEIbHOCTH; TPeOOBaHMS | aJleKBaTHOE HEMOoJIHble 3HaHus 00

b K CyObEeKTaM | IPEJICTaBICHUE O | OCHOBHBIX

NEeAarornyecKy | meJaroru4eckon COBPEMEHHOM HarpaBJICHUAX

10 NesITeNIbHOCTH; oOmieil OMoJIOTUH. | COBPEMEHHBIX

NEeSITebHOCTh | Pe3yJIbTAThI Hay4HbIX | [loHHMMaeT OMOJIOTUYECKUX

Ha OCHOBE | UCClIeIoOBaHU B  cdepe | OTBETCTBEHHOCTD HCCJIEIOBAHMUIA;

CHEIHUAJIBHBIX | MEeJaroru4eckon yueHoro. B menom | npoGiemax

HayYHBIX NeSITeNIbHOCTH BJIaJI€ET YyeJoBeYeCcTBa u

3HaHUU u | YMern: MCIIOJIb30BaTh | METOJIOJIOTUUECKUM | BO3MOXKHBIX

pe3yJIbTaToB COBpEMEHHBIE u OCHOBaMH | OMOJIOTUYECKUX MYTSX

UCCIIEJOBAaHUN | CllelMajIbHbIE Hay4yHbIE | COBPEMEHHOMN UX PELICHUS METOAMKH,
3HAHUA W Pe3yNbTaThl | OMOJIOTrHYECKON HE BJIAJIEET
UCCIIEIOBAaHUM JUIsl BBIOOpA | HAyKH CHOCOOHOCTHIO K
METOJIOB B IeJJaroruyecKoit CaMO0OY4YEeHHIO u
NS TEIbHOCTH CaMOpa3BUTHIO, 4TO
2) MOJIB30BaThCS YICOHOM, HE00X0anMO IUIA
HAy4YHOI, Hay4YHO- allanTally K MOCTOSTHHO
MOMYJISIPHOM JIUTEPATypO W3MEHSIOIIEMYCSI




Y MHTEPHETOM JIJIS BHEIIHEMY MHUDY, IS
npodeccnoHaTbHOMI MTOBBIIICHUS
JeSITeITbHOCTH; KBaJTH(PUKAIIA "
3) MOpOBOIUTH aHAIU3 H peanm3zanuu  ceOs B
00001IeHNE H3y4YEHHOMN npo¢eCCHOHATBHON
JTUTEPATYPHI. K JIESITEIIBHOCTH
00pa3oBaTeILHOMY
nporeccy
Baagern: METOJIaMH,
dbopMaMu U CcpeACTBaMH
eJarornyecKoun
NeSTeNbHOCTH,
OCYIIECTBIISIET UX BBIOOD B
3aBHUCHMOCTH OT KOHTEKCTa
npoeCCUOHATLHON
JCSATEILHOCTH C  YY4E€TOM
pe3yIbTaToB HAYYHBIX
HCCJICIOBAHUM.
ITK-1 1| 3nars: KoHnenryanbHble Maructpanr B | Maructpant
Cnocoben MOJIOKCHHUST W TPEOOBaHHS | LIEIIOM uMeeT | OOHApYKHUBaeT
OpPraHM30BBIBA | K OpTraHM3alliK | aJICKBaTHOE HETOJIHBIC 3HaHWS 00
Th U | 00pa3oBaTeIbHOTO NPEJCTaBICHUE O | OCHOBHBIX
peaM30BBIBAT | TIpOIlecca MO OWOJIOTMH M | COBPEMEHHOM HAIPABJICHUSIX
b IpoIece | XMMHUH, orpeenseMbie | 00IIel OMONIOTUU. | COBPEMEHHBIX
o0y4deHus ®I'OC cootsercTBytomiero | I[lonnmaer OMOJIOTMYECKHUX
OMOJIOTUM ¥ | YPOBHSA o0pa3oBaHus; | OTBETCTBEHHOCTh WCCJICIOBAHMUIA;
XUMHUH B | KOMITOHCHTHI u | yaeHoro. B temnom | mpoGiemax
o0pa3oBaTeNbH | XapaKTePUCTUKY BIIa/IeET Yel0BeYecTBa u
BIX COBPEMEHHOTO METOJIOJIOTUYECKUM | BO3MOYKHBIX
OpraHm3anusax | o0pa3oBaTeIbLHOTO u OCHOBaMH | OMONIOTUYECKUX MYTSIX
COOTBETCTBYIO | MpoIiecca; COBPEMEHHOM WX PEIICHUS METOINKH,
IIETO  YPOBHSI | 0COOEHHOCTH OuoIornYecKon HE BJIa/IeeT
o0pa3oBaHUs | POCKTUPOBAHUS HayKH CIOCOOHOCTBIO K
00pa3oBaTeNbHOTO CaMOOOYYECHHIO u
mporecca mo OWONOTHH U CaMOpPa3BUTHIO, 4TO
XUMHH B 00pa30BaTeIbHBIX HE00X0TMMO TUTST
OpraHHU3aIHsIX a/IanTalyy K MOCTOSTHHO
COOTBETCTBYIOIIUX HU3MECHSFOIIIEMYCS
ypOBHE o0Opa3oBaHus; BHEIITHEMY MHUPY, IS
CTPYKTYPY mporecca TTOBBIIICHUS
oOyueHuss OuolorMH B KBaJTM(pUKAITIH u
o0pa3oBaTeIbHOM peanmzanuu  cebs B
YUPEKICHUU obmrero npodeccHoHaNBHOM
oOpazoBaHus, JESITENLHOCTH
00pa3oBaTeNbHBIX

opranm3anusax CIIO u BO;
IIPEIMETHOE  COJEPIKaHUE,
OpraHMu3aloHHbIe (HOPMBI,
METO/IbI u CpencTBa
oOydyeHuss OWojoruu B
00pa3oBaTeNbHBIX




OpTaHU3aIHsIX
COOTBETCTBYIOLIUX
ypOBHEH o0Opa3oBaHus;
COBPEMCHHBIC
o0pa3oBaTenbHbIC
TEXHOJOTUU U OCHOBAHHSI
JUIE WX BBIOOpa B IIEIAX
JIOCTHXKEHUS  PE3yJbTAaTOB
oOydeHus:  OWOJIOTHH |
XHMUH.

YMeTb:  XapakTepu3oBaTh
mporece o0y4YeHHS
OMOJIOTHY KaK B3aMMOCBSI3b
MPOIECCOB  OOY4YeHHUs U
MIPEToIaBaHus;
pean30BbIBATH
B3aMMOCBSI3b nenei
oOydeHUss OHWOJOTHUH H
nenet  oOpasoBaHUsT  Ha
COOTBETCTBYIOIIHX
YPOBHSIX;  HCIIOJIB30BAaTh
pa3yHbIe
MH(POPMAIOHHBIE
pecypcel  ans otOopa
COZIepIKaHHUs
OMOJIOTHYECKOTO "
XHUMHYECKOTO
o0pa3oBaHMs;
MPOCKTUPOBATH
NPEAMETHYIO
o0pa30BaTeNbHYIO0 Cpeay
Brnaners: peAMETHBIM
COEP)KAHUEM, METOAUKOU
oOyueHuss OuoIOTMH B
o0pa3oBarerbHOM
YUpEXKIEHUH o0miero
oOpa3oBaHMsI U BY3€;
COBPEMEHHBIMU METOJIaMU
U TEXHOJIOTHSIMU O0YYCHHSI
C YY4ETOM COLHMAIBHBIX,
BO3PACTHBIX,
NCUXO(U3UOTOTUICCKUX |
WHIUBHUTyaTbHBIX
ocoOeHHOCTeH 00yyaeMbIX
B o0pa3oBaTenbHBIX
OpraHHM3alusIxX pasHoro
YPOBHS




10.

7.3 TunoBble KOHTPOJIbHBbIE 32/1aHUSI WU HHbIE MaTepUAJIbl, He00X0AUMbIe J1JIs1
OlleHKH 3HaHMii, yMeHMii, HABBIKOB M (WJIHM) ONbITA [eATeJbLHOCTH,
XapaKTepu3ylOIUX JTanbl (OPMHPOBAHUSI KOMIETEHI Ul B mpouecce
O0CBOCHHSA 00pPa30BaTEJIbHOI NPOrPaMMBbI

7.1. TlpuMepbl TeCTOBBLIX 3aJaHMil IS OLEHKH Ka4ecTBAa OCBOEHUS
AMCUUIJIMHBI (MOIYJIs1)

Bonpocbl mo y4eOHoii aucuMIUIMHE (MOAYJI) I TNPOMEXKYTOUYHOMN
arrecTauMu o0yyarommxcst (AK3aMeH/3a4eT)

KOHTpOJILHbIe BOIIPOCHI K 3K3aMEHY

[Ipenmer xumuu. CBsizb €€ ¢ JAPYrUMHU €CTECTBEHHbIMU Haykamu. OCHOBHOM 3aKOH
xumud. [Toustue o marepuu, e€ BuIbl, GOPMBI CYIIECTBOBAHUS U JBUKECHUS. XUMHUUYECKas
¢bopma nBmkeHust Mmarepun. KpaTkuii HCTOpUYECKU OYepK Pa3BUTHSI XUMHUH.

OcCHOBHbIE TOHATHUS W 3aKOHbl XUMHH. OCHOBHOM 3aKOH XMMHMH. 3aKOHBI: COXPAaHEHMS
Macchl BEIIECTB, MOCTOSHCTBA COCTaBa, KPAaTHBIX OTHOIICHUH, OOBEMHBIX OTHOIICHHH,
ABoraapo, 5KBUBaJICHTOB.

Xumuueckuit  snemeHT. M3orombl, wu300apel. [lpocteie  BemecTBa.  AJUIOTPONUS.
AnnoTpomnHsie monupukanuu. CroxkHble BemecTBa Kak (opMa CyIIECTBOBAHHS
JJIEMEHTOB B coeluHeHUsX. Puznueckue M XMMHUYECKUE CBOMCTBA BEIIECTB. SIBiIEHUs
¢bu3nuecKkrue U XUMHYECKUE. paCIpOCTPaHEHHOCTh U paclpeesieHUue JIEMEHTOB B 36MHON
Kope u B onocdepe.

AOCONIOTHBIE ¥ OTHOCHUTEJIbHBIE MAacChl aTOMOB U Molekyn ( My, Ar, Mr ). Mous.
Monspras macca ( M ). MounsipHas Macca SKBUBaJIEHTa. XHUMHUYECKUH HSKBHUBAJICHT
BeniecTBa. OTHOCUTEIBHOCTh BEIMYMHBI dSKBUBaJeHTAa. MakTOp SKBUBAJIEHTHOCTH.
DKBUBAJIICHTHOE YKCIIO. 3HAYEHUE HKBUBAJICHTA B XUMUHU.

[TonsTHe 0 XMMHYECKOM peakiuu Kak (opMme ABMKEHUS MaTepuu. PeareHTbl. IpOAYyKThI
peakuuu. CtexuomMeTpusi B ypaBHEHUSIX peakiuil. OCHOBHbBIE THUIIbI XUMUUYECKHX PEaKIUi:
COEIMHEHMS, Pa3JIOXKEHHs, 3aMellleHus, OO0ObMEHa, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE,
JUCTIPONIOPLIMOHNPOBAHNS, BHYTPEHHETO IpeBpaleHus. HempeBpaiaeMocTs 2JI€MEHTOB
JIpYT B JIpyra IpH XUMHUYECKUX PEKIUAX. TermnoBoit apdext peaknnu. 3aK0OH COXpaHEHHS
MacChl IPU XUMHUYECKHUX pearusix.

OcHoBHbIE KJacchl HeopraHmdeckux coenuHeHuil. Kiaccugukanus npocTeiX M CIOKHBIX
BEIIECTB IO COCTaBy. AIIOTPOMNUs. AJJIOTPONHbIE MoAW(UKAUU. MeTamsl u
HeMeTallIbl. buHapHBIE COENMHEHUs: OKCUIbI, MEPOKCHUIBI, CYNEPOKCUIBI, THUIPHUJBI,
XallbKOTeHH/IbI, TaJOTeHUIbI, HUTPUIbL, KapOuabpl u T.1. HomeHkiatypa OWHapHBIX
coequHeHnil.  TpéXxsneMeHTHble  COEAMHEHHUS:  TUAPOKCUABI,  KHUCIOTHI,  COJH.
Knaccudukanus CIOXHBIX BemIecTB 1O (YHKIIMOHAJIBHBIM TPU3HAKAM: OKCHJIBI
cojieoOpa3ymompe W HecosjeoOpa3yrolue, KUCIOTHBIE W OCHOBHBIE. AM{QOTEpHbIE
coequHeHus. Conu: cpeiHue, KHUCIble, OCHOBHBIE, CMEIIAHHbIE, IBOMHBIE, KOMIUJIEKCHBIE.
Howmenxkiarypa cosneil.

Kparkas wucrtopus pa3BUTHS TNpEACTaBICHUNH O CTpoeHMHM aroma. KaroaHsle ydw.
OTKpBITHE 3JIEMEHTAPHBIX YaCTULl. PaaOaKTUBHOCTG. SIIepHBIE pEaKIINH.

Mogens aroma J[x.Tomcona u omneitel J.Pezepdopna. AtomHuble criekTpsl. KBaHToBas
teopus cBera. OnwiTel M.I1nanka. @otorddexr.

Crtpoenue atoma Bopopoza o H.bopy. [loctymnater bopa. (+ ) u ( - ) ero reopum.

[lonsitne o xBaHTOBOW MexaHuKe. KBaHTOBOMexaHWYecKas MOJENb aTOMa. YpPaBHEHHE
BOJIHBI Ae-bpoiins. [Ipuniun neonpenenénnoctu I eizendepra.
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VIZ)aBHeHI/IQ 3 .Ipénunrepa. OcoOeHHOCTH KBaHTOBOM MexaHukH. BonnoBas Qpynkus ¥ u
¥ . Tlonsitrie 00 3JIEKTPOHHOM OOJlake M aTOMHOM opOuTann. KanTtoBeie uncia: n, I, my,
m; .

MHOro31eKTpoHHbBIE aTOMBL. PacnpeneneHue 3J€KTPOHOB IO YPOBHSM U ITOAYPOBHSIM.
[Mpuammnelr w npaBwia. Cekiuu  (ceMeiicTBa) XMMHUYECKUX 3JIEMEHTOB. S-,p-,d-,f-
JJIEMEHTHI.

[lepyoguueckuii 3akOH W IepuoaMYecKas cucTtemMa Xumuueckux aiemeHToB (IICD)
AN .Menneneea. Mcropuss oTkpbiTuA. [IpuHIMO MOCTpOEHHS €CTECTBEHHOM CHCTEMBI
anemeHToB. Ctpykrypa IICO. Ilepuonpl, rpynmnsl, noarpynnbl. CBsi3p IOJIOKEHUS
JJIEMEHTA C JJIEKTPOHHBIM CTpOeHHEM ero aroma. (MDU3UYECKH CMBICI IOPSAIKOBOTO
HoMepa. OCOOEHHOCTH 3JEKTPOHHBIX KOH(UIypallii aToOMOB 3JIEMEHTOB TIJIABHBIX U
HOOOYHBIX MOArPYII. DJIEMEHTHI S-,p-,d-,f- CemeiicTs.

[lepyoguueckuili 3aKkOH W IepuoaMYecKas cucreMa Xumuuyeckux aueMeHToB(IICD)
JA.N.Menneneesa.llepuoauuyHOCT HM3MEHEHUsI CBOWCTB JJIEMEHTOB Kak IIPOSIBIICHUE
NEPUOMYHOCTA HW3MEHEHHUsl DIIEKTPOHHBIX KOHQHrypamuid aToMoB.CBsSI3b CBOWCTB
JIEMEHTOB ¢ ux nonoxenueM B [1CO.Ilepuonnyecku U HENEPUOANYECKH U3MEHSIOIINECS
CBOMCTBa 3J71€MEHTOB. V3MeHeHue BenMuYuH paguycoB, SHEPTUN HMOHM3ALUH, CPOJCTBA K
IEKTPOHY U DJIEKTPOOTPULIATEIBHOCTH aTOMOB 3JIEMEHTOB C POCTOM 3apsiioB UX sIEP.
3HaueHue NepruoIUYECKOro 3aK0Ha.

Xumuueckass cBsi3b. Monekynabsl. Teopus xumuueckoro crpoeHus. OOpas3oBaHue
XUMHYECKON cBs3u. MexaHu3M o0pa3oBaHus CBsi3H. [loHATHE O BaJICHTHOCTH. Bub
XUMHMYECKOH CBS3U. XapaKTEPUCTUKN XUMHUYECKOM CBSI3U.

O6pazoBanue xumuyecoir cBsizu. [loHaTHe O KBaHTOBOW XUMHH. OCHOBHBIC IMOJOKEHUS
MeTona BaneHTHBIX cBszeit (MBC) u meroma wmonekynspHbix opOutanein (MMO).
JlocTOMHCTBA U HEAOCTATKU KaXA0r0 METO/1a.

[longpHOCTE M  MONAPU3YEMOCTb CBSI3H. JlumonpHBIE MOMEHT. JlMdnexTpuueckas
npoHunaeMocthb. [loHsTHE O BaJIEHTHOCTH M 3JIEKTPOBAJIEHTHOCTH. MeTamindeckas CBs3b.
Bunbel XUMHUYECKON CBSI3U M TUIBI KPUCTAUIMYECKUX PEMIETOK. MoOJIEKyNspHbIE, HOHHBIE,
aTOMHbIE KpUCTAJUIMUECKUEe peléTKkU. B3auMocBs3b pu3nueckux cBONCTB BEUIECTB M THIA
KPUCTAJITIMECKON peI€TKku. PaccMoTpeTs Ha MpuMepax.

Mexmonexynsipasle  B3aumoaenctBua. Cunbsl  Ban-pep-Baanbca:  opHeHTalMOHHBIE,
MHIYKIMOHHBIE W JHUCIEPCHOHHBIE CHJIBI TNPUTSHKEHUS W CWIbl OTTaNKMBaHMs. HXx
cocrapistonie. Crnenuduyeckue MeEXMOJIEKYIsIpHble B3auMonelcTBusi. Bopoponnas
CBS3b.

[lepBoe Hauano TEPMOAMHAMMKU. 3aKPBIThIE CUCTEMbl. BHYTpeHHsISI dHEprus. DHTAIbINS.
[IpeBpamienre >Hepruu NpU XUMHUUYECKUX peakuusx. Temiora u paborta. Tepmoxumusi.
TepMoxumuueckue ypaBHEHHs] XUMHUYeCKHX peakuuid. 3akoH ['.M.I'ecca u cnencrBus us
Hero. [Ipunnun beprino-Tomcona.

Bropoe nHauano TtepmoauHamuku. W3omumpoBaHHBIE cuCTeMbl. [loHATHE HHTPONMH.
OHTpONMUUHBIA (PAaKTOp Kak KpPUTEPU CaMONPOU3BOJIBHOIO MPOTEKAHUS XUMHUECKUX
IIPOLIECCOB.

Ceoboxnas sneprus ['m66ca. AG®, — kak (HakTop CamMONPOU3BOIBHOTO MPOTEKAHMUS
nporuecca.O0beqMHERHOE TEPMOAMHAMUYECKOe ypaBHenue. Pacuér AG® mns peakuuii.
B3aumocss3b sHepruu ['nb6ca ¢ KOHCTaHTOI paBHOBECHS.

CKOpOCTP XMMHYECKOM peaKkIUu. 3aBUCUMOCTb CKOPOCTHM XHUMHUYECKOM pEakuuH OT
paznuuHbIX (aktopoB. 3akoH Baur-I'opda. 3akon I'ynpabepra u Bare (3akoH
neictByromux Macc). DuU3MYecKU CMBICT KOHCTaHThl ckopocTd. [lopsimok wu
MOJIEKYJISIPHOCTb PEAKLIUH.

Peakuuu oOpatumble U HeoOpaTuMble. XuMH4eckoe paBHoBecue. KoHcTaHTa paBHOBeCHS.
B3auMocBs13p KOHCTaHTBI paBHOBecHs ¢ »Hepruedl [mbOca. CmemieHue paBHOBECHS.
[Mpunmun  Jle-lllarenbe. Karammu3. MexaHu3sm OeHCTBUS — KaTajauzaropa. OJHEPrUs
aKTUBalIMU. YpaBHeHUE AppeHuyca. DepMeHTHl Kak OMOJIOTHYecKre KaTaTu3aTophl.



7.2. MeTroauyeckue MaTepuabl, oOINpele/siiollie NPOLeAYPbl OLEHUBAHUA
3HAHMI, yMEHUI1, HABBIKOB U (MJIH) ONBITA AeATeJIbHOCTH, XaAPAKTEPU3YIOIINX
Tanbl GOPpMUPOBAHNMS KOMIIETEHIMH.

IIpakTHYeckasi 4acTh
1. Pacuémmnwie 3a0auu:

ra3oBbIC 3aKOHBI,

pacy€Tr SKBUBAJIEHTOB;

PacyEThI [0 XUMUYECKUM (POPMYJIaM U ypaBHEHHSIM;

BBIBOJ] (POPMYJIBI BEIIIECTBA;

pacyér TepMOJMHAMUYECKHUX [TApaMETPOB JUIs XUMHUECKHX TporieccoB: AH,AS° AG®;
pacy€Thl Ha XUMUYECKOE PAaBHOBECUE;

PacyEThl HA CKOPOCTh XMMHYECKOM PEaKIiH.

8. IlepeyeHb OCHOBHOM ¥ 10TIOJTHUTEIbHOW YUeOHOM JTUTEPATYPHI,
He00XO0AUMOM 1JIs1 0CBOCHHS IMCUMILIUHBI (MOIYJIs1)
Jlureparypa
OcHoBHast TuTepaTypa

1. babuy, JI.B., IlpakTtukym mo HeopraHudeckoil xumuu: YueO. mocoOue amst
MaructpanTtoB nen. wH-ToB. / JI.B. babowu, C.A. banesun, ®.b. I'mukmna, D.I'. 3akx, B.U.
Ponnonosa. — M.: IIpoceemenue, 1991. — 320c.

2. T'munuka, H.JI. O6mas xumus: Yuyebnoe nocodue st By3oB / H.JI. I'munka. [Tox pen.
A.N. EpmakoBa. — M.: Murerpan-IIpecc, 2002. — 728c.

3. I'munka, H.JI. 3amaun u ynpakHenus: mo oOmied Xxumuu: YdeOHoe rmocodue st
By30B. / H.JI. I'munka. — M.: UuTerpan-Ilpecc, 2002. — 240c.

.2. JlonojaHUTeNbHAs JINTepaTypa

1. AxmertoB, H.C. O6mas u Heopranndeckas xumus. Yueb. s By3oB. / H.C. AxmeTos.
— M.: Beicur. lk.; 2002. — 743c.

2. [IlaBnos, H.H. O6mas u Heopranuueckas xumusi: Yueb. nns By3oB. / H.H. IlaBnos. —
M.: Ipoda, 2002. — 448c.

3. Pomcnen O.H. Hauana coBpemennoi xumuu: Cnpas. U3a.: Ilep. ¢ anrn./ Ilox pen.
B.A. bapanosckoro, A.A. bemoctuna u ap. — JI.: Xumus, 1989. — 784c.

Ba3bl JaHHBIX, HHPOPMALHOHHO-CIIPABOYHbIE H MOUCKOBBIE CHCTEMBbI:
http://eek.diary.ru/p57704941.htm — yueOHMKM ¥ 3aJaYHUKH 1O OOIICH W
HEOPTraHUYECKOW XUMUHN
http://lib.dgpu.net/index.htm 6ubmoTexa ATTTY

www.iprbookshop.ru OBC «YHuBepcuteTcKast ONOIMOTeKa OHJIANHY
www.elibrary.ru Hayunas snektponHast Oubamnoreka
www.ebiblioteka.ru YHuBepcanbHble 0a3bl TaHHBIX U3TaHHMA

9. MeToauueckue YKazaHnus 1Jisl oﬁyqaloumxcn 110 OCBOCHHUI0 TUCHHUITJINHBbI



http://eek.diary.ru/p57704941.htm
http://lib.dgpu.net/index.htm
http://www.iprbookshop.ru/
http://www.elibrary.ru/
http://www.ebiblioteka.ru/

JlucuuIuinHa BKIIIOYAeT B ce0s KOMIUIEKC MPAKTUYECKUX padoT, BHIMOJIHEHHE U 3alluTa
KOTOPBIX MOJBOJUT MarucTpaHTa K MPOSKTHPOBAHUIO. MeToanvYecKue yKa3aHus MarucTpaHTaM
pasinyHbIX (GopM O00yueHHMs] IpPEACTABICHbI B KOMIUIEKTE METOJUUYECKUX MaTepHalioB,
pa3paboTaHHBIX Ha Kadenpe A HW3y4eHHUs TUCLUUIUIMHBL, B TOM YHCIE€ B TaKUX DJIEMEHTaX
3JIEKTPOHHOTrO yyeOHO-MeToanueckoro kommiekca (QYMK) kak MeToauueckue peKkoOMeHJaluu
[0 MU3YyYCHUIO AMCUUIUINHBI, METOJUYECKUE PEKOMEHIALMH 10 BBINOJIHEHHIO CAMOCTOSTEIBHBIX
pabor.

OTH METOAWYECKHE PEKOMEHIALNU PACKPBIBAIOT PEKOMEHAYEMBIH PEXHM H XapakTep
pPa3IMYHBIX BHUAOB y4eOHOW paboThl (B TOM YHCIIE CaMOCTOATEIBbHOH pabOThI) C yd4eTOM
cneuruku BbIOpaHHOW MarucTpanToM (opmbel oOyueHHs (O4yHas, 3a04Hasi C MPUMEHEHHEM
JUCTAHIIMOHHBIX TE€XHOJIOTHH, U T.A.). MaructpantaM peKOMEeHAyeTCsl IOJIY4YUTh B OubanoTexe
y4eOHYI0 IUTepaTypy N0 JUCHUIUIMHE, He0OXoauMyto 11t 3¢ pekTrBHOM paboThI Ha BceX BUIAX
ayJUTOPHBIX 3aHATUH, a TaKXe JUIsl CaMOCTOATENIbHOM pabOThl 10 W3YYEHHUIO TUCLUIUIMHBEL B
yachl CaMOCTOSITENIbHOM paboThl MaruCTpaHTaM PEKOMEH]IyeTCs aKTUBHO MCHOJIb30BaTh DY MK
10 JUCUUIUIMHE (0COOEHHO TaKUE €r0 AJIEMEHThI KaK PaKTUKYMbI, TECTHI).

VYcnenHoe BBITIOJIHEHHE CAMOCTOSTEIbHBIX U JIA00OPATOPHBIX pab0T HEOOXOIUMO ISl AOIMYCKa K
c/laye 3ayera.

Ha uToroByro orneHKy BIHSET KaK BBIMOJIHEHUE MPAKTUYECKUX paboT, CaMOCTOSTEIbHBIX
paboT Tak U MOCELICHNE JIEKIUH.

10. Iepevens HHGPOPMAIMOHHBIX TEXHOJIOTHIA, HCTIOIb3yEeMBbIX MPH
OCYIeCTBJIEHHH 00Pa30BaTEeIbHOIO MpoIecca Mo TUCHUILTHHE (MOIYJII0), BKIOYAS
nepevyeHb NPOrPaAMMHOI0 odecnevyeHnsi 1 HHPOPMAINMOHHBIX CIPABOYHBIX CHCTeM (MPH
HE00XO0UMOCTH)

11. MartepuanbHO-TEXHHYECKOe o0ecriedeHne U CUMILTHHbI
Peanuzanus aucuurinHbl TpeOyeT Hamuuus yaeOHoM 1abopaTopuu.

Ob6opynoBanne yueOHOM JTab0OpaToOpuu: TECThI, METOAMYECKHUE MOCOOUs, CIIPAaBOYHUKH,
pa3ngaTtouHbBlii  y4eOHO-METOAMYECKH Marepual, JadoparopHoe OO0OpyIdOBaHHE, TIOCY/a,
PEaKTHBBHI.

TexHuueckue cpecTBa 00ydeHUs: MyJIbTUMEANHHOE 000PY0BaHUE.

Bce yueOHble momerieHusi o0Opy0BaHbl TEIEBU3MOHHBIMHM JKpaHaMH, yepe3 KOTOpble
JIEMOHCTPHUPYIOTCS HE00X0AMMble MUKpOQoTOrpaduu npenapaToB, TaOIUIbI, CXEMBI.

B mnpormecce ocBOEHHS IUCHMIIMHBI HCHOJB3YIOTCSA CIEAYIOIIHE 00pa3oBaTeIbHbIE
TEXHOJIOTUH, CIIOCOOBI W METOABl (OPMHUPOBAHHUS KOMITETCHIMH: JIEKIHS-BU3YyaJIn3aIlus,
npo0OyieMHasi JIEKIMsI, AUCKYCCHUS, COCTaBJIEHHE 0030pOB, HalucaHUe pedepaToB, TBOPUECKUE
3aJaHusl, TPOEKTHbIE TEXHOJOTMM, MPOCMOTpP, AaHamu3 U  OOCYXJEHHE BHUACO- H
MYJIbTUMEIUMHBIX MaTepHaIoB.

CamocrodTenbHas MOATOTOBKA MaruCTPaHTOB Ha Kadeape XUMHU MOXET NMPOXOJUTH B
crenranbHO 000pYJOBaHHBIX KaOMHETaX, a TakKe B KOMITBIOTEPHBIX KJIacCaX YHHBEPCHTETA C
BBIXOJIOM B UHTEPHET U YUTAJILHOM 3asie HayyHoi 6ubnuorexku JI'TIY.



