degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
2IPOKOCMHYECKUX TEXHOJIOTHIi

C.C. HeroasieB

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: BBenenue B 0011yI0 M IPUKIIATHYIO0 XUMHIO
10 HANPABJICHHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npo¢uib NOArOTOBKHU: ITy4xoBO-11a3MEHHbIE CUCTEMBI M TEXHOJIOTHH

®usrex-mrkoia A3poKocMUYecKux TeXHONOruit
kadeapa JIOTHCTHYECKUX CHCTEM U TeXHOJIOTUi

Kypc: 1
KBaJIMpUKALS: MarucTp

Cemectp, GopMBI IPOMEXKYTOUHOH arTecTauuu: 2 (BeceHHUN) - nddepeHunpoBaHHblil 3a4eT

AynHuTOpHBIX 4acoB: 75 BCETO, B TOM YHCIIE:
Jekuuu: 15 gac.
ceMuHapsl: 45 vac.
nabopaTtopHble 3aHATHS: 15 yac.

CamocrosrensHas padora: 60 gac.

Bcero gacos: 135, Bcero 3au. en.: 3

[Iporpammy cocraBui: T.M. BacunbeBa, I-p TEXH. HAyK, JTOLECHT

[Iporpamma obcyxneHa Ha 3acefjaHuy Kadeapsl JIOTUCTHUECKUX cucTeM U TexHonoruii 07.04.2023



AHHOTANMA

B kxypce u3110’KeHbI OCHOBHBIE BOIIPOCHI M Pa3[elibl XUMHHA B COOTBETCTBHH C COBPEMEHHBIM COCTOSHHEM
Hayku. Kypc HanpasiieH Ha ¢popMUpOBaHUE IIETOCTHOTO BOCIIPUATHS XUMHU KaK OJHOM M3 OCHOBHBIX HAayK O
npupoae, 0co00e BHUMAHHE YIEIEHO BO3MOXKHOCTSIM HCIOJIB30BAHUS XUMHUYECKHX 3aKOHOB B Pa3IUUHBIX
TEXHOJIOTUSX M HOBBIX HAyKOEMKHX HampaBleHHAX. PaccmarpuBaroTcs CTpOEHHE BEIIECTBA, XMMHUYECKas
CBSI3b, BaKHEHILUE TIIOJOKECHUSI XUMHUYCCKOW TEPMOIMHAMUKH, XUMHYECKOW KHHETHKH, DJICKTPOXUMHH.
OOcyxaaroTcsi CBOMCTBA HEOPraHWYECKHUX COEAMHEHHMH M 3JeMEeHThl opraHudeckol xmmuu. CopeprikaHue
Kypca u3jiaraercsi Ha 0a3e KOJMYECTBEHHBIX 3aBHCUMOCTEH, TEOPETUUECKUE 3aBUCUMOCTH WILTFOCTPHUPYIOTCS
pUMepaMH.

Kypc comepxut B cebe o0cyxaeHne 6a3oBbIX BOIIPOCOB, pa3dop 3ajiad, mpeaycMaTpruBaeT pa3BUTHE HABBIKOB
CaMOCTOSTEIILHON pabOThI CTYACHTOB.

1. leau u 3apauu

eap AUCUMNIMHBI
* (opMHUpOBaHHE COBPEMEHHBIX HayYHBIX MPEIACTABICHUN O CYIIIHOCTH XUMUYECKUX SBJICHHUI,

. CO3/IaHME TIPOYHBIX 3HAHWW (YHIAMEHTAIBHBIX TOHITHIA, 3aKOHOB, 3aKOHOB OOIIEH XUMHH,
XUMHYECKUX CBOMCTB 3JICMECHTOB M X COCTUHCHU;

*  (opmupoBaHHME NPEACTABICHUH O MECTe XMMHHM B COBPEMEHHBIX HAyKOEMKHX TEXHOJOTHSAX U
MOJXOAOB K PELICHUIO MHOTOOOPa3HBIX YaCTHBIX MPo0JieM (PU3UKO-XUMHUUECKOTO HalpaBIICHUS;

*  mpHoOpeTeHHe CIOCOOHOCTH MCHONb30BaTh IMOJTYyYEHHbIE 3HAHMSA, YMEHHS M HaBBIKU B cdepe
npo(eCcCUOHANBHON NI TEeIbHOCTH, Kacarollehcs: (U3UKM M XUMHH IUIa3Mbl, a3POKOCMHUYECKHX
TEXHOJIOTUI U APYTHUX OOJIACTEH.

3agauu AU CHUIIHHBI

*  (QopmHpoBaHUE MPEICTABICHUH OO0 OCHOBHBIX OOBEKTaX XUMHHM M XHMHUYECKHX Ipolleccax,
B3aUMOCBSI3U COCTaBa, CTPYKTYPBI, CBOMCTB M PEaKIMOHHOHN CITIOCOOHOCTH XMMUYECKHUX BEIICCTB;

*  (opMupOBaHHE 3HAHMH OCHOBHBIX 3aKOHOB XMMHHM M XMMHUYECKHX CBOWCTB DJIEMEHTOB U HX
COC/IMHECHUH, MMOHWMaHWE W TPUMEHEHHE KOTOPBIX IO3BOJST COBEPIICHCTBOBATH CYLICCTBYIOUIME U
pa3pabaTbIBaTh HOBBIE MOXOBI B C(hepe adPOKOCMHUUYECKHX TEXHOJIOTHH;

*  (opMHpOBaHHE TPEICTABICHUH O B3aMMOCBSI3M XMMHYECKUX SIBICHHH, NMPOCTEHIINX METOIax
XUMHUYECKUX HCCIIEN0BAHUN;

¢ MOJIy4YCHHC 3HaHPII>i, OCHOBAHHBIX Ha KOHKPCTHBIX NPCACTABICHUAX 00 HN3y4aCMbIX BCUICCTBAX U UX
MpeBpaliCHUAX, IOHUMAaHUE OCHOB XUMMUU,

*  MpPUOOPETCHHE YMEHHS aHAJIM3UPOBaTh XUMHUYECKHUE SBICHHS, BBIICIATh WX CYTh, CPABHUBATH,
0000111aTh, JeNaTh BBIBOJBI, MCIIOJNIF30BaTh 3aKOHbI XMMHHW TMPH CPABHEHWW M aHAIIU3€ Pa3IHMYHBIX
SIBIICHU;

° (I)OpMI/IpOBaHI/IC YMCHI/Iﬁ JJI pCHICHUA HpO6J'IeMHBIX " CUTYallUOHHBIX 3a1a4;

* [puOOpEeTeHHE HAaBBIKOB B MPUMEHEHWH XUMHUYECKHX 3aKOHOB JJISl PEHICHUS] KOHKPETHBIX 3a1ad C
MPOBEJCHNEM KOJIMYECTBEHHBIX BHIYMCICHUH M NCIIOJIb30BAaHUH y4eOHON U CIIPaBOYHOMN JINTEPATYPBI;

* (opmHupoBaHHE NPAKTUYECKUX YMEHHUH MOCTAHOBKU M BBIITOJHEHUS SKCIIEPUMEHTAIBHON PaboThI;
* (opmupoBaHHE HABBIKOB M3yUCHHS HAYYHON XMMHUUECKOH JIMTEPaTypHlI.

2. llepedyens popmMupyemMbIX KOMIETeHIMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

YK-1.3 PazpabarsiBaeT CTpaTeruio JIOCTH)KEHUSA
MOCTABJICHHOM 1€ Kak IOCJICAOBATeIbHOCTh IIaroB,
HOpeABUIS PE3yabTaT KaKA0ro0 M3 HUX M OLEHMBAs HX
BIMSIHUE Ha  BHEIIHEE  OKPYXEHHE  IUIAHUPYEMOM
JEATEIIFHOCTH W Ha B3aUMOOTHOIICHHS] YYaCTHUKOB 3TOMN
JesITeTbHOCTH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 NpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHUCTEMHOTO TI0IX0/1a, BBIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.2  OcymecTBisieT TMOWCK BapHaHTOB  pEIICHUS
MOCTAaBJICHHOH  TpOOJIEMHONW  CHUTyallud Ha  OCHOBE
JOCTYIHBIX HCTOYHUKOB MH(pOPMAIUN




VYK-2 CnocoGeH ynpasiaTh IPOEKTOM Ha BCEX
JTamax ero peajn3aun

VYK-2.1 ®opmynupyer B pamkax 0003HaYCHHOU MPOOIEMBI,
Henb, 3aJadd, aKTyaJbHOCTh, 3HAYUMOCTh (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0 U MHYIO B 3aBUCUMOCTU OT
TUNA TPOEKTa), OXHIAEMBbIC PE3yIbTaThl M BO3MOXKHBIE
cdepbl UX MPUMECHEHUS

YK-2.2 Criocoben MIPOTHO3UPOBATh pe3yabTar
NeSITeTbHOCTH U IUIAHUPOBATh MOCIICAOBATEIbHOCTh 1IaroB
0 JAOCTWXKGHUS  JaHHOro  pesynerara. ®Dopmupyer
IIaH-TpaduK pealu3alud OpPOoeKTa B LEJIOM U IUJIaH
KOHTPOJISI €T0 BHITTOJTHEHUS

VK-2.4 Ilpeacrapnsier myOIUYHO Pe3yabTaThl MPOEKTa (MK
OTHENBHBIX €ro JTamoB) B (OpME OTYETOB, CTaTeH,
BBICTYIUICHMH Ha HAyYHO-NIPAKTUYECKUX KOH(EpeHIUsIX,
ceMHHapax | T.II.

OIIK-2 Nmeer nipeacraBieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHATBHOM JIeSTENLHOCTHU, CIIOCOOCH
Ha HayYHOM s13bIKe (hOPMYIHPOBATH
npodecCUOHANBHBIC 3aJIauu

OIIK-2.1 Umeet nmpeacrapieHHe 0 COBPEMEHHOM COCTOSTHUH
WCCIICZIOBAaHWI B paMKax TeMaTW4YecKoil obmactu cBoei
npo¢ecCHOHANBHON eI TeNbHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
UCCIICIOBaHUH B o0jacTh cBoeil  mpodecCHOHANBHOM
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHUHOJIOTHEH,
HCIIONb3yEMOM B  COBPEMEHHOW  HAy4YHO-TEXHUYECKOMN
nuTeparype, o0nagaeT HaBbIKAMHU YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAINN

OIIK-3 CniocoOeH BRIOMPATh U (HITH)
pa3pabaThIBaTh MOXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccnoHamTbHON
JIeATEIIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.1 Cnocoben aHanmu3upoBarh 3ajady, [JIAHHPOBAThH
MyTH pEIeHHs, MpeyiaraTh U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-3.2 CrnocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHUE
METOJbl TIPU PEIICHUH HOBBIX 3a]a4, MPUMEHss 3HAHHS B
pa3IMYHBIX 001aCTIX HAYKH (TEXHUKH)

OIIK-3.3 BnageeT aHaIUTUYECKUMH U BBIYUCIUTEILHBIMHA
METOJaMU pelIeHHs], TOHUMAET U YYUTHIBAET HA MPaKTHKE
CPaHUIbl MPUMEHUMOCTH MOJIYyYaeMbIX PEIICHUN

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE 4ieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH M MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUio

[IK-2.1 Cnoco0eH IUIaHUPOBAaTh M TPOBOAWUTH HAYYHBIC
HCCJICAOBAHUS CaMOCTOSITENIbHO MJIM B COCTaBE HAy4HOTO
KOJIJIEKTUBA

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKAMH,
CTIeATN3NPOBAHHBIMH TAKETaMH PUKIIAHBIX
porpamm) B U30paHHON TpeMeTHON 00JIacTH

[IK-3.1 IloHumaer mnpuHOUIBI PabOTHl MCIOJIB3YEMOTO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TPOTPaMM)

[K-3.2 Criocoben MIPOBOJIUTH SKCIIEPUMEHT
(MozmenupoBaHUE) C HCIOIB30BAHUEM HCCIEIO0BATEIBCKOTO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocobeH oOIeHUBaTh TOYHOCTh ITOJYYCHHBIX
AKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaTOB

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCHUIIMHBI 00y4aIOIINeCs JOIKHbI

3HATb.




YMETB:

* OCHOBHBIE MOHATHS OOLICH XUMUU;

. crpykrypy Ilepuonnueckoir cucremsl nemeHTOB JI.M. MeHneneeBa M BBITEKAIOIIME H3 HEE
OCHOBHBIE XapaKTEPUCTHUKH JIEMEHTA;

* TEpPMOIMHAMMUYECKUE U KUHETUYECKUE 3aKOHOMEPHOCTH, OIIPEEIIAIOIINE IPOTEKaHUE XUMUYECKUX
IIPOLIECCOB;

* METO/bl ONUCAHUS XUMHUECKUX PAaBHOBECHI;

* TEOPETHUYECKHE OCHOBBI OOLIECH XUMHUH, JIEKTPOHHOE CTPOEHHE aTOMa, OCHOBBI TECOPHH XUMHUYECKOH
CBSI3U B COEIMHEHUSX PAa3HbIX TUIIOB;

* CTPOEHHE U XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHNYECKHUX COCTUHEHUH;

*  CBOiicTBa BOJBI M BOJIHBIX PACTBOPOB CHJIBHBIX U CIIAOBIX 3JIEKTPOJIUTOB, CHOCOOBI BBIPAKECHUS
KOHIIEHTPAIlMH BEIIECTB B paCTBOPAX;

* 0a30BbIe 3aKOHOMEPHOCTH XMMHYECKUX IPOLECCOB, MPUMEHSIEMbIX B COBPEMEHHBIX HAyKOEMKHX
TEXHOJIOTUSIX U 0COOEHHO B chepe a3pOKOCMHUYECKUX TEXHOJIOTHIA;

* 1a00paTOpHYIO TEXHUKY SKCIEPHUMEHTA;

* TEXHHMKY 0€30IaCHOCTH U IpaBuia paboThl B XUMHUYECKOH JIAOOPATOPHH.

* aHAJIM3MPOBATh XMMHUYECKHUE SBICHMS, BBIICIATh UX CyTh, CPAaBHUBATh, 0000I1aTh, eIaTh BBIBO/IHI,
HCITIOJIb30BaTh 3aKOHBI XUMHH IIPU HCCIEN0BAHUU U CPAaBHEHUH PA3JINYHBIX SIBICHH;

. [IPUMEHATh OCHOBHBIE 3aKOHbl XUMHUYECKOW TEpMOAMHAMUKUA M KHHETUKU IPU PEIIECHUU
npo¢ecCHOHANBHBIX 3a7a4;

* IIpe/ACKa3bIBaTh BO3MOKHOCTH IIPOTEKAHUsI XMMUYECKUX IIPOLIECCOB U OIUCHIBATh UX KMHETHUKY;

*  OIpeneisTh XMMHYECKHE CBOMCTBA AJIEMEHTOB M WX COEIWHEHUHN IO IOJIOKEHUIO 3JEMEHTa B
[Iepronnueckoi cucreme;

*  HaxOAUTh M WCIOJIB30BaTh CIIPABOYHBIC AAHHBIC PA3JIMYHBIX (PU3UKO-XMMUYECKUX BEIUYHUH IMPH
pELICHNN XMMUYECKHUX WIN CBSI3aHHBIX C HUMH ITPO(ECCHOHANIBHBIX 3a/a4;

. MPEICTABIATh JAHHBIE OSKCIECPUMEHTAIBHBIX MCCIEJOBaHUI M BUAE TpaduKoB, TaOIUL H
3aKOHUYEHHOI'0 IIPOTOKOJIa UCCIICAOBAHMS.

BJIAJIETh:

. METOJMKAMH XHMHYECKUX pPACueTOB, aHajlKM3a 3aKOHOMEPHOCTEH MPOTCKAHUS XHMHYECKUX
MPOIECCOB HA OCHOBE TEPMOJMHAMUYCCKHX PACUCTOB, OMNPEACICHHMS OCHOBHBIX KHHETHYECKHX
napamMeTpoB XUMHUYCCKHX PEaKIIH;

*  HaBBIKAMHM CAMOCTOSTEILHOW PabOThI ¢ yueOHOHM, HAyYHOH M CIPABOYHON JTUTEpaTypoi; BECTH
IIOKCK U JIeJIaTh 0000IIAIOIINe BEIBOILI;

* HaBbIKAMHU 0€30TMACHOMN pabOThl B XMMUYECKOM J1Ta0OpAaTOPUU U HABBIKAMU MPAKTHUECKOU PabOTHI MO
MOCTAHOBKE IKCIIEPHUMEHTA;

* HaBBIKAMU COCTABJICHUS OTYCTOB MO UTOTaM SKCIICPUMEHTA.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

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

TpynoeMKOCTb 110 BUaM Y4eOHBIX 3aHATHH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 OcCHOBHBIC TIOHSTHSI M 3aKOHBI OOIIEH 4 4
XUMUHU
2 Crpoenue atoma 4 4
3 HepI/IOI[I/I‘IHOC’EI) CBONMCTB JJIEMEHTOB U 3 4
UX COeTUHEHUN
4 XuMHuecKast CBSI3b U CTPOEHUE MOJIEKYIT 4 4
5 OcHOBHBIE ~ KJAacChl ~ HEOPTaHUYECKHX 4 4
COEIMHEHUN
6 OcHOBHBIE _ Kmaccs! OpPraHUYeCKUX 4 4
COEIMHEHUI




7 XuMH4ecKas TepMOAMHAMUKA 4 4

8 XUMHUYECKOE paBHOBECHE 4 3 4

9 Xumuueckas KUHETHKa 4 4 4
DNEKTPOXUMHUS u

10 OKHUCIIUTEIBbHO-BOCCTAHOBUTEIILHBIE 4 4 4
peaxkuu

1 Koppo3uss m KOppO3HOHHBIE TPOLECCHI. 4 4 4
DnexTponu3
XuMu4eckue mnpoOIeMbl TOMYy4YeHUS |

12 |mpeoOpa3zoBaHMsA DJHEPrUU B PAKETHOU 4 4
TEXHUKE

13 DU3NKO-XUMHUUECKHE MIPOLIECCHI B 4 4
TexHochepe
Xumudeckue TpoOIeMbl TiepepadOTKU

14  |mpoayKTOB BO30OHOBISIEMBIX PUPOIHBIX 4 4
pecypcoB

15 XYUMHUYECKHE OCHOBBI CO3/1aHUSI HOBBIX 5 4
(byHKIIMOHAJIBHBIX MaTePHAJIOB

Nroro yacos 15 45 15 60

[loaroroska k sK3aMeHy 0 gac.

OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2.

Coneprxanue JUCIUIUIMHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemecrtp: 2 (Becennuit)

1. OcHOBHBIE ITOHATHUSA U 3aKOHBI 00IIEN XUMUHN

[Ipenmer xumuu. BemectBa mpocThle M CIOXHBIE. XHUMHUYECKHE (POPMYJIbI, MOHSITHE MOJIS.
OtHocuTenpHas atoMHas Macca. OCHOBHBIE TUIIBI XUMHUYECKUX peakiuii, npumepsl. CTeXuoMeTpust
XUMHUYECKUX PEAKIIHM.

2. Ctpoenue aroma

OcHOBHBIE TpEACTaBICHHS 00 3IEKTPOHHOM CTPOCHHHM AaTOMa: KBAaHTOBBIC 4YHCIIA U aTOMHBIC
opbutanu, ¢GOpMBl aTOMHBIX opOuTajeil. OJEeKTpOHHBbIE KOH(PUIypalMd aroMOB: IpaBHJIa
3aI0JIHEHHS SJIEKTPOHHBIX 000JIOUEK.

3. [lepnoAMYHOCTH CBOMCTB IEMEHTOB U X COCTMHEHU I

[Tepronn4HOCTh CBOMCTB AIIEMEHTOB U MX COCAMHEHUH: mepuoguveckas cucrema snementoB 1.1
MenieneeBa, OCHOBHas WHQOpMAIUs, coAepiKamascss B HEH, CBsI3b MEPUOJUYECKON CHUCTEMbI
AJIEMEHTOB CO CTpOeHHEM aToMoB. llepuoanvHOCTh (PM3MUECKUX CBOMCTB JIEMEHTOB: aTOMHBIC H
HMOHHBIE PANyCHl, SJHEPTHSI HOHU3ALIMK aTOMa U CPOJACTBO K AIIEKTPOHY. DJIEKTPOOTPHUIATEIHHOCTD.
[Tepuogndeckas kiacCUpUKAIUS IEMEHTOB: METaJUTbl, HEMETAIUTbI, MeTaJUIou bl [lepuoguaaocTs
XUMHYECKUX CBOMCTB 3JIEMEHTOB M HX COEIMHEHUH: OCHOBHBIE 3aKOHOMEpHOCTH. IlonsTHE O
CTEIICHU OKHCIICHUS 3JIEMEHTOB, YCTOUYMBBIC CTEIICHH OKUCIICHHUS.

4. XuMudeckas CBsI3b U CTPOCHUC MOJICKYII



Buapl xuMuyeckod CBSI3U: WMOHHAS, METAJUIMYECKas, KOBaJICHTHas. MexaHM3Mbl OOpa3oBaHUS H
OCHOBHBIE XapaKTCPUCTUKH ([IMHA, OHHEPrUs, Yrol CBA3M, JHUIOJIbHBI MOMEHT CBSI3M).
Crenuduueckue CBOWCTBA KOBAJICHTHOW CBS3M — HACBHIILAEMOCTh W HAalpaBlIeHHOCTh. Teopus
OTTAJIKMBAHUS DJIEKTPOHHBIX Nap BasleHTHBIX opOutaneii (OOI1BO). JneMeHTh MeTo/a BalCHTHBIX
CBSI3eH: MOHATHE O TUOpHIM3alUM aTOMHBIX opOutaneid. [lonsipHble W HENOJSIPHBIE MOJEKYIBI,
JUIIOJIbHBIA MOMEHT MOJIEKYJIbI.

Bonoponnas cBs3b U MEXMOJIEKYIISIPHBIE B3aUMOACUCTBUS.

CpoiicTBa BEIIECTB U MaTEPUAJIOB C Pa3IMYHbIM TUIIOM XUMUYECKOH CBA3H.

5. OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COCAMHEHUN

Oxcupl, TUAPOKCUIBI, KUCIOTHI, conu. Homenkinarypa. CBOHCTBa HEOPraHWYECKHUX COEAMHEHHM
BOKHEUIINX Ki1accoB. [eHEeTHYECKAs CBA3h MEXKAY KJIAaCCaMU HEOPraHUYECKUX BEUIECTB.

6. OCHOBHBIE KJIACCHI OpraHN4YCCKUX COCI[I/IHGHI/Iﬁ

OcHOBHBIE KJIacChl OpraHMuYecKux coeauHeHuil. IlpenenpHble U HeNpenesbHbIE YIIIEBOAOPOBI.
lTomonornyeckuii psg Merana. Apomarndeckue yrieBoAopoabl. OCHOBHbBIE (YHKIMOHAIbHBIE
[IPOU3BOJIHBIE U UX XapakTepucTuieckue rpynisl. Opranudyeckue noaumepsl. IIoHATHS MOHOMEPOB
u nonuMmepoB. Peaknuu nonumepunsanuu. [Ipumepsr nonnMepos. MoseKkymsipHas Macca MOJIMMEPOB.
OcHoBHBIE CBOICTBA (DPM3MKO-XMMUYECKHE CBOWCTBA MOJMMEPOB. bruomomuMeps! U UX MPUPOAHBIE
CBIPBEBBIE HMCTOYHUKHU. Hauboinee pacrpocTpaHeHHbIE OronoIMMepsl, CTPYKTYpa,
(U3UKO-XMMHUYECKUE CBOWCTBA, HAIIPABIECHHS IPAKTHYECKOTO UCIIOIb30BAHMS.

7. Xumudeckasi TEpMOAMHAMUKA

DHepreTuka XUMU4ecKuxX mporeccoB. [-ii u II-if 3akoHBI TEPMOIWHAMUKH, SHTAJIBIUS XUMHYECKON
peakuuu. OK30- W DHIOTEPMUYECKHE peakuuu. Tepmoxumuyeckue ypaBHeHus. Ilonatue o6
SHTpONHH. DHeprerndyeckue 3(PdexTs! XuMHUecKux peakiuid. 3akoH [ecca u ero mpuMeHeHue.
CranpapTHbIe SHTAIBIMKH 00pa30BaHUS M CrOpaHUs XUMHUYECKUX coequHeHHU. TemoBbie 3h(eKThI
XUMHUYECKUX U (PU3NKO-XUMHUYECKHX MPOIIECCOB (PaCTBOPEHHs, (ha30BBIX IEPEXOAOB U AP.).
CaMomnpon3BOJIbHBIE XUMUYECKUE MTPOLECCHI, YCIOBUS HX MpoTekaHus. M300apHo-n30TepMuydecKuii
noreHIyan. Ypapaenue [u066ca. @akTopsl, ONpeaessone HanpaBieHne MPOTEKAaHUsI XUMHUYECKUX
peaxuuii, BusHue Temieparypsl. OOpaTUMbIe 1 HEOOPaTUMBbIE PEaKIUH.

8. XUMUYECKOE paBHOBECHE

PaBHOBecHble mnponecchl. IloHATHE XMMHMUYECKOTO paBHOBECHUS, €r0 KPUTEPHUH, XHMHYECKOE
paBHOBECHE B Ta3000pa3HbIX CHUCTEMax M pacTBOpax. |OMOreHHbBIE M TETEPOTCHHBIE CHCTEMBI,
paBHOBECHE B T€TEPOreHHBIX chcTeMax. M3oTepMa XxuMHu4ueckoil peakinu. KoHCTaHTa XMMHUYECKOTO
paBHOBecus. CMelleHHE XHMHUYECKOIO PpPaBHOBECHs: BIMSHUE KOHLIEHTPALUU, TeMIIepaTypbl U
nasinenus. [Ipunnun Jle Hlatense.

9. XuMH4yecKkast KHHETHUKA

Kuneruka romoreHHbIx peakuuid. Teopusi CKOPOCTH XMMHMYECKHX PEaKIHil: MOHSATHE CKOPOCTH
XUMHUYECKUX PEAKIUI, KHHETUYECKOE YPaBHEHUE XUMHUECKON PEakLH, 3aKOH JEHCTBYIOIINUX Macc.
3aBUCUMOCTb CKOPOCTH XUMHUYECKOM peakluy OT KOHLeHTpaluuu. KoHCTaHTa CKOPOCTH XMMHUYECKOM
peaKkuuy, MOpPANOK W MOJIEKYISIPHOCTh XUMHYECKOW peakuuu. MeTonpl onpenencHus Nopsaka
XUMHUYECKOM peakuud. MexaHu3Mbl XHMHUYECKMX PpEAKUUW, MPOCTBIE M CIOXKHBIE PEaKIUU
(mocnenoBatenpHbIE, MapajuieabHble). KnHeTHKa CI0XKHBIX peakuui.

BrusgHue Temmeparypbl Ha CKOPOCTh XMMHYECKHX peaklMil. YpaBHEHHE AppeHHyca, €ro aHalus3.
OHeprusi axkTUBalUHM, CKOPOCTHIMMUTHUPYIOIIAs CTaaus XUMHYEeCKod peakuuu. OrmpeneneHue
SHEPI'UH aKTUBALUU II0 OIIBITHBIM JAHHBIM.

Karanuzatops! 1 katanu3. [OMOTeHHBIN U Te€TepOTeHHBINA KaTalus3.

10. DneKTpOXUMHUA U OKUCIUTEIHFHO-BOCCTAHOBUTENIbHBIE PEAKIIHH



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE peakuuu (OBP). ConpsixeHHbIE napsl
OKHCITUTENb-BOCCTAHOBUTENb. OKHUCIUTEIbHO-BOCCTAHOBUTENILHBIE CBOICTBAa 3JIEMEHTOB U HX
COCIIMHEHUN B 3aBHCHMOCTH OT IIOJIOKCHHS DJIEMEHTa B IIEPUOAUYECKON cUcTeMe. Baknenmme
OKHCITUTENM W BOCCTaHOBUTENW.  OKHCIUTENbHO-BOCCTAHOBUTENbHAS  JBOWCTBEHHOCTb.
OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKLUU B JIEKTPOXMMUYECKUX cUcTeMaX. [ albBaHHMYECKHE
aneMeHThl.  CTaHAapTHBIE  OKHCIHMTEIbHO-BOCCTAHOBHUTENBHbIE  IOTEHIMAJbl, METOABI  HX
onpezaeneHus. TepMoanHaMuKa B TaJlbBAHUYECKHX JJieMeHTax, ypaBHeHue Hepucra. Pacuer JJIC
raJIbBAHMYECKOTO 2JIEMEHTA.

11. Koppo3usi u KOppO3MOHHBIE TPOLIECCHI. DIEKTPOIIN3

Koppo3uss wmetannoB ¢ TO3UIMI XUMUYECKOW TEPMOIWHAMUKH. XHUMHYECKas KOPPO3HUA.
DNeKTpoXUMHUYECKasi KOppo3usA. 3alluTa MarepuajoB OT Koppo3ud. lloHsTHe 3nekTponusza u
[IPAKTUYECKUE IPUMEHEHUS IEKTPOXUMHUYECKUX IIPOLIECCOB.

12. Xumudeckue npobiaeMbl MOTydeHHs U IpeoOpa3oBaHus SJHEPTHU B PAKETHON TEXHUKE

PakerHple TOmNMBA: JKUAKHWE paKeTHbIE TOIUIMBA, WX XUMHUYECKHH COCTaB, OCHOBHBIC
XapaKTEePUCTUKU U CBA3aHHBIC C HUMH OCOOGHHOCTH KOHCTPYKLIMH pakeTHBIX aBurareneil. Hanbomee
pacnpocTpaHeHHbIE OKUCIUTENN U roprodre. TBepasie 1 ruOpUIHbIC PaKETHBIC TOIUINBA.
ABTOHOMHBIE XUMHUYECKHE UCTOYHUKH TOKA [ PAKETHOH TEXHUKH, aBUALIMHM M TIOABOAHOIO (JIoTa.
TornmuBHBIE ~ 2JE€MEHTBHI,  BHIBI, YCTPOWCTBO M  MNpPUHOMI ~ paboThl Ha  IpHUMeEpe
BOJIOPOHO-KUCIOPOAHOIO TOIUIMBHOTO d3JeMeHTa. [IpenMyIiecTBa M CIOKHOCTH HMCHOIb30BaHHS
TOIIMBHBIX 21eMEHTOB. COBpEMEHHBIE aKKYMYJISATOPBHI.

13. ®usnko-XxUMHUYECKHUE MPOIECCH B TEXHOChEpe

Ou3NKO-XUMHUECKHE TIpoIlecchl B arMocdepe. XUMHUsI OCHOBHBIX 3arpsi3HUTENei atMocdepsl, Mx
BIMSHUE Ha KIMMaT IUIaHeThl. HeopraHwmueckue W OpraHMYecKHe KOMITOHEHTHI aTMOC(ephl, HX
UCTOYHUKHU U cTOKU. OO1mue cBeieHus 0 (HOTOXMMHUUECKUX Mpoleccax, IPOUCXOAAIUX B atMochepe
u (orookcuaaHTax. A’po30JM: XUMHYECKHH COCTaB, BIUSHHAE HA KIMMAT TUIAaHETHL. [lapHUKOBBIN
3¢ deKT, MpodIeMbl 030HOBOTO CJI0S, KUCIIOTHBIC JTOXK/IH.

®u3nKo-XMMHYECKHE TpoLecchl B ruupocdepe. XUMHYSCKHH COCTaB IMPUPOIHBIX  BOJ.
AHTpOIIOreHHOE 3arps3HeHHE BOJ MUPOBOTO OkeaHa. TpaHcdopMalys 1 OMacHOCTh 3arps3HUTENICH B
ruapocdepe.

CtpoeHue, XMMHYECKHH COCTaB 3€MHOH KOpbl W TIPOLECCHl €€ TpaHcopMarmu. [eoxumus
3arps3HUTENCH.

Murpanus 3arps3HuTeici B Ouocdepe. 3aKOHBI JKU3HEACATEILHOCTH OHOcdepsl - OCHOBa
CYILIECTBOBAHHUS TEXHOC(EPHI.

14. Xumuueckue mpobiaeMsl mepepaboTKH MPOAYKTOB BO30OHOBIISIEMBIX TPUPOAHBIX PECYPCOB

Bo306HOBNIsSIeMble TIPUPOIHBIE PECYPChl, MPUMEpPbl. XUMHUYECKHE MOIXOAbI K CO3MaHUIO HOBBIX
BBICOKOTEXHOJIOTHYHBIX MAarepuajioB Ha OCHOBE OHMONOIMMEpOB. XHUMHUYECKas mepepadoTka
LEJUTIONO03b] M XUTUHA: TUAPOIN3 U MPOOIEMBI YTHIIN3AIMH €T0 OTXO/0B.

AJbTepHaTHBHBIE HCTOUYHUKH TOIUTMBA. CHHTETHYECKOE JKUAKOE TOIUIMBO U OMOTOIUIMBO, METOIBI U
BBICOKOTEXHOJIOTHUECKHE TIOAXO/bI K ITOTYyYEHHIO OHOTOILIHNBA.

15. XuMHYECKHE OCHOBEI CO3aaHUsI HOBBIX (bYHKI_II/IOHaJ'ILHBIX MaTcpuaioB

OcnoBHbIe TOHATHS: Da30Bble COCTOSHUE BELIECTBA, (pa3oBble PaBHOBECHUS U (Pa3oBbIe MEPEXOABI.
Tsepuble pacTBopsl, cruiaBbl. JKunkue kpucramisl. Hectexuomerpuueckue coeluHEHHUS.



@DyHKIMOHANBHBIE MaTepualbl: CHCTEMaTHKa M KiaccuuKanus IO COCTaBy, CTPYKType H
(YHKIIMOHATBHBIM CBOMCTBAM, MpPUHIMIIBI TOMYYCHUS W JAW3aiiHa, (U3MYecKue CBOWCTBA U
NPaKTUYECKHe NpUMEHEHUs. KOHCTPYKIMOHHBIE MaTepualibl W KOMIO3UTBHL OTIMYUTEIIBHBIC
0COOCHHOCTH, OCHOBHBIC KPUTEPHH KauecTBa, MEXaHWYECKHE CBOWCTBA. [MOpHIHBIC MaTepHabl:
NPUPOIHBIC U UCKYCCTBEHHBIE THOPHUIHBIC MaTepUalIbl, OCHOBHBIE TIOJXO/IbI K TIOJYYEHHIO U 00IacTh
npuMeHeHus. HaHomarepwanbl: OCHOBHBIE TOHSTHS, pa3MepHble AS(PQEKTh, peaKIHOHHAS
CIOCOOHOCTD, YIIIEPOIHbIC HAHOMATEpUaNbl (HaHOTPYOKH, (QyiiepeHsl, TpadeH), HAaHOKaTaIHu3aToPhI,
HAHOKOMITO3HTHI. [lepcrieKTHBHBIE MaTepHalIbl a9POKOCMHYECKOH TEXHHUKH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0XOMMO AJIsl OCYIIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

JlekunoHHBIE 3aHATHS: CHENNAIN3UPOBAHHAS ayJUTOPHS, OCHAIICHHAS NIPE3CHTALIMOHHON 1
MYJIETUMEIUUHON TEXHUKOU, Iakaramu, [lepruoandeckoil CHCTEMOM 3JIEMEHTOB; KOMILIEKT
AIIEKTPOHHBIX MIPE3CHTAINN/CITaliI0B.

JlaGoparopHbie pabOThI IPOBOASATCS B Ay AUTOPHSX C BHITSDKHON BEHTHIISIIMCH, OCHAIIIEHHBIX
CreUaIbHON MeOeNbI0 U pa3HOOOPA3HOM XUMHUYECKOH MOCYION, HATMISAHBIME TabmuiiamMu. [1pu
MPOBEJICHUY SKCIIEPUMEHTOB B ayINTOPHU MPHCYTCTBYIOT PETNOIABATENIN U YUSOHBII HHKEHEP.
CamocrosiTenpHas paboTa CTyJieHTa 00eCTIeYMBaAETCs JOCTYITHOCTBIO BCEX YUEOHBIX TOCOOHH TIO KypCy
Ha caiite Kadeapsl 001l XMMUH, a TaKXKe HATMIUEeM y4eOHBIX TOCOOUI U METOANYECKON JIUTEePaTypPhI
B oubimmoreke MOTU u B nabopaTopHOM MpakTUKyMe Kadeapsl, JocTynoM B MIHTepHeT.

6.IlepeyeHnb pekoMeHyeMOIi JTUTEPATYPbI

OcHoBHas 1uTeparypa
1. O6miast u Heopranudeckas xumus , yueonuk / H. C. Axmertos. — CI16., Jlans, 2021.— URL:
https://e.lanbook.com/book/153910 (nara oopamenus: 29.01.2021). - [Tonusiii Texet (Pexxum goctyna
: u3 cett MOTU / Ynanennslit joctym)

2. O6mas xumus [Teker] : yueObnuk nis 6axanaBpos / H. JI. [mmaka ; mox pen. B. A. ITonkosa, A. B.
babkosa .— 18-¢ uzn., nepepad. u gon. — M. : FOpaiit, 2012 .— 898 c.

JlononHuTenbHAs TUTEpaTypa
1. 3agaun u ynpaxnenus o odmeit xumun [Tekcr] : yue6. mocobue st By3os / H. JI. [muaka .— U3,
crepeotun. — M. : KHOPYC, 2011 .— 240 c.
2. O6was xumusi. OcHoBHoil kype [Tekct] / B. B. Bonbxus - CI16.JIanp,2008
3. Obmas xumust. Crenuansueiid Kype [Teker] / B. B. Bonsxun - CI16.J1anb,2008
4. Kak 1 mouemy mpoucXoiT XuMu4ueckne peakunu [Tekct] : DneMeHThl XUMUYECKON TepMOIUHAMUKH
Y KHHETUKH : [yue0. mocodue s By30B] / U. A. Jleencon .— Jlonronpynnsrtii : Maremnext, 2010 .—
224 c.
5. ®usuko-xumuueckue nporecckl B rexuocdepe [Texer] / K. U. Tpudonos, B. A. Jlepucuios -
M.®opym: Undpa-M,2011
6. Oprannyeckas xumus [Tekct] / A. . Apremenko - M.Bricias mkona,2000

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

1. Massachusetts MIT OpenCourseWare https://ocw.mit.edu/courses/chemistry/

2. BupryanpHas xumudeckas nadopartopus https://www.labster.com/chemistry-virtual-labs/
3. MOOK «®uznueckas xumusi» HoBocnOUPCKOTO rocynapcTBEHHOTO YHUBEPCUTETA
https://www.coursera.org/learn/fizicheskaya-khimiya

4. Bopo6wesa JI. b., CrenanoBa C. A. «Du3uKo-XxuMHUYECKHE MPOIIECCH B TeXHOChepe». 2006.
(onexTpoHHbIH yueOHUK) http://www.edu.ru/modules.php/

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIECTBICHUU 00pPa30BaTeJIbHOIO0
npouecca o JHCHUIIMHEe (MOIYJII0), BKJII0YAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHunst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)



B o0pazoBaTenbHOM IpoLiecce UCIONIB3YIOTCS TUCTAHIIMOHHBIE 3aHITUS U BEOUHApPHI C
UCIIOJIb30BaHNEM KOMMYHHKAIIHOHHOTO TIPOTPAaMMHOTO obecriedeHns: Zoom, CepBrca
BujeotenedonHoi csazu Google Meet, BeO-cepuca Google Knacc. [TpuBnekarorcs Marepuaisbl,
pa3MelIeHHbIe Ha OTKPBITHIX 00pazoBaTenbHbIX mardpopmax Coursera, Udemy, edX, a Taxke
MaTepuaisl Kypca, pa3meriennsie B cucteme LMS Ha noprane MOTU.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCIHUIIINHBI (MO)_Iy.Tlﬂ)

Metonuieckoil OCHOBOM OCBOGHHS Kypca sBsieTcss pabodasi mporpamma 1o JUCIUILTAHE, KOTOPYIO
CJIEAYET UCIOJIb30BaTh AJISl MOATOTOBKM K CEMHUHAPCKUM U J1JAOOPAaTOPHBIM 3aHATUsM. {15 ycrnemHoro
U3yYEHUs JUCLIMITIIMHBL Ipelaraercs UCIIOJb30BaTh pa3paboTaHHbIH KOMIUIEKC
y4eOHO-METOOUYECKHX MarepuasoB, pa3MelleHHbIXx B cucreme LMS nHa mnopraie MOPTU u
BKJIFOYAOLIUX:

- Kypc JIEKIIUI B BUJIE ITPE3CHTALUI;
- 3aJIaHUS [T CAMOCTOSATENIbHON paboThl CTYAEHTOB;

- KOMIUIEKC TEKYIIMX TECTOBBIX 3aJIaHUI M KOHTPOJILHBIX PA0OT B JIEKTPOHHOM H II€YaTHOM BUJIE JIJIsS
KOHTPOJIS1 3HAHUH 1O OPEIMETY.

Jlexnnn, yntaeMble NpenogaBaTesieM, ABISIOTCS OCHOBHBIM OPHEHTHUPOM NPU M3YYEHHH JHUCLUIIINHBL.
CamocTosTenbHy0 paboTy ¢ JeKIHAMH ClieyeT HaYnHATh C J0pa00TKH KOHCIEKTA, JKEJIATEeIbHO B TOT
e JIeHb, IT0Ka BpeMsl HE CTEepJIO CoAepKaHue JIeKUnH n3 namsatu. C 1enpio 10paboTKu HeOOXOAUMO B
[IEPBYIO OYepeab MPOYMTaTh 3aIMCH, BOCCTAHOBUTH TEKCT B IAaMATH, a TaKXe HCIPABUTh OIMCKH,
pacmmdpoBarh HEe NPUHATHIE PaHEE COKPAILEHUS, 3alOJIHUTh MPOIYIIEHHBIE MECTa, MOHATH TEKCT,
BHUKHYTb B €T0 CMBbICIL. Jlanee npouuTaTs MaTepUAIl 110 PEKOMEHAYEMOM OCHOBHOM U JONOJIHUTEIBHON
JUTEPATYpE W HMHTEPHET-UCTOYHUKAM, pa3pelllas B XOA€ UYTCHHUS BO3HMKIIHNE paHee 3aTpyAHEHHS,
BOIIPOCHI, @ TAKXKE JIOMOJIHSASA ¥ UCHPABIISAS CBOU 3aIKCH. 3alIUCH JOJKHBI ObITh HATIAHBIMH, TSl 4eTO
CIIEAyeT MPHUMEHATh pa3iuyHble crocoObl BbyAeTIeHUN. B Xome mopaboTKKM KOHCHEKTa yriTyOIsitoTcs,
paciupsoTCsa M 3aKpeIUIAIOTCS 3HaHMS, a TaKXKe JOIOIHSAETCS, UCIPABISETCS U COBEPIIEHCTBYETCS
KOHCHEKT. JlyId 3aKkperieHus MaTepuana CTYyOEHTY pEKOMEHIYETCS BBINONHATh 3aJaHus s
CaMOCTOSATEJILHON paboThl, PEUIOKEHHBIE TIPETIOABATEIIEM.

B npornecce npoBeneHus 1adopaTopHbIX PaboOT, CTYCHTHI OBIIAICBAIOT TEXHUKOH IPOBE/ICHHUS OIIBITOB,
nIyOke W TIOJIHEE BHUKAIOT B CYTh XMMHUYECKUX IPOLECCOB, 3HAKOMSTCS CO CBOMCTBAMH Ba)KHEHIIINX
BEIIECTB M MX CHOCOOOM MoiyudeHusi. Beck mporecc BBIOMHEHHS JTa00paTOpPHBIX paboT BKIIIOYAET B
ce0sl TEOPETUYECKYI0 MOATOTOBKY (03HAKOMIJICHHE U KOHCIIEKTHPOBaHKE paboThl B pabodyeM KypHale,
TIIATENIbHO TPOAYMaTh TEOPETUYECKHE BONPOCHL, ITPOYUTATh ¥ YCBOMTH JICKIIMOHHBIC 3aIlUCH,
pas3o0parh 3agaHus Ui CaMOCTOSTEIBHOW pabOThI, UCTIONB3YS MPH HEOOXOMUMOCTH CIIPABOYHHUKU U
3aJJauHUKH), COOpPKY MpHOOPOB, MPOBEJCHUE OIbITA W W3MEPEHUH, HAONIONEHU, HaNuCcaHue
YpaBHEHUI XMMUYECKHUX PEAKLU, YHCIOBYIO 00pabOTKY pe3y/bTaToB JIAO0OPAaTOPHOTO SKCIIEPUMEHTA 1
ciady (3amuTy) BBITOTHEHHOH paboThl. B Xxome paboThl HEOOXOAUMO CTPOTO COOIIOAThH MpaBUIIa IO
TEeXHHKEe O€30MaCHOCTH; BHUMATEIbHO HAOMIONATh 3a BCEMH W3MEHEHHSMH; BCE HW3MEpPEHHUS
HPOU3BOAUTH C MAKCUMAaJIBbHOW TOYHOCTBIO; ISl BEIYMCIICHHH HMCIIOJIB30BaTh MUKPOKAIBKYIsTOp. Bee
HaOMIONeHHss HEOOXOIMMO TINATENBHO 3aluChiBaTh. 3allUTa OTYETa IO JIa0OpaTopHOW padoTe
npesoaraet 00CyKAeHHE IOIYYECHHBIX CTYACHTOM Pe3yJIbTaTOB U OTBETHI Ha BOIIPOCHI 10 TEME.

[Tpy HEOOXOAMMOCTH BO3MOYKHA OpTaHU3AIMS ayJUTOPHBIX, OH-JIAIH KOHCYJIBTAIMi U KOHCYJIBTAIHH C
UCIIOJIb30BaHUEM DJICKTPOHHOW IOYTHL [IpHM TpynmoBOW KOHCYJBTallMM CTYIEHTAM PEKOMEHIyeTcs
KOHCIIEKTUPOBaTh KOMMEHTApHU MpPENOAaBaTelsi HE TOJNBKO K CBOMM BOIIpOCaM, HO M BOIPOCAM
COKYPCHHMKOB. VIHIMBHIyajbHbIC KOHCYJBTAllMM HAIpaBJICHbl HA YIIyOJECHHE OCBOCHHUSI OCHOBHOTO
Marepuala, yCHeIrHOe HAIMCaHHe KyPCOBBIX M KOHTPOJIBHBIX Pa0OT, TBOPYECKUX padoT, 3amaHHi
NPaKTUKH U caade qudhepeHIpoBaHHOIO 3a4€eTa M0 AUCIUILIHHE.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

npopuJib NOArOTOBKHU: IIyukoBO-1JIa3MEHHBIE CUCTEMBI U TEXHOJIOTUU
dusTex-urkona ApokocMuueckux TexHomoruit
kadempa TOTUCTUIECKUX CUCTEM U TEXHOJIOTHUH

Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHunpoBaHHblil 3a4eT

Pa3paborunk: T.M. BacunbeBa, I1-p TEXH. HayK, JTOLECHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocymecTBIsATh KpUTHUECKUN
aHaJn3 NpOoOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TIOIX0/1a, BBIpadaThIBaTh
CTpaTeruro AecTBui

YK-1.3 PazpabarsiBaeT CTpaTeruio JIOCTH)KEHUSA
MOCTAaBJICHHOM 1€ Kak IOCJICAOBATeIbHOCTh IIaroB,
HOpeABUIS PE3yabTaT KaKAOTO0 M3 HUX M OLEHMBAs HX
BIMSIHUE Ha  BHEIIHEE  OKPYXEHHE  IUIAHHUPYEMOM
JEATEIIFHOCTH W Ha B3aUMOOTHOIICHHSI YYaCTHUKOB 3TOMN
JesITeIbHOCTH

VYK-1.2 OcymiecTBisger MOUCK BapHaHTOB
MOCTAaBJICHHOH  NpoOJIEMHOW  CHUTyallud Ha
JOCTYIHBIX HCTOYHUKOB MH(pOPMAIUN

peleHus
OCHOBE

YK-2 CriocoGeH ynpaBisaTh IPOEKTOM Ha BCEX
JTanax ero peajan3anuu

VYK-2.1 ®opmynupyet B pamkax 0003HaYCHHOU MPOOIEMBI,
Lenb, 3aJaud, AakTyaJlbHOCTb, 3HAYUMOCTb (HAyuHYIO,
MPaKTUYECKYI0, METOANYECKYIO U UHYIO B 3aBUCUMOCTH OT
TUIIA TIPOEKTa), OXHUIAEMblE pe3yJbTaTbl U BO3MOYKHBIE
cdepbl UX IPUMEHEHUS

YK-2.2 Criocoben MPOTHO3UPOBAThH pe3ynbTar
AEATEeIBHOCTH M ITAHHUPOBATh MOCIIEIOBATEILHOCTD IaroB
s JAOCTIDKCHWS JaHHOTrO  pesynbrara. Dopmupyer

IaH-rpadyK peanu3aly IpoeKTa B 1EJIOM M IUIaH
KOHTPOJIA €T0 BBINOIHEHHS

VYK-2.4 Ilpeacrapnsier myOIMYHO PE3yJAbTaThl MPOEKTa (MK
OTZHENBHBIX €ro J3TamoB) B (¢OpMEe OTYETOB, CTaTeH,
BBICTYIJICHMH Ha HayYHO-NPAKTUYECKUX KOH(pEPEHIHSIX,
CeMMHapax U T.II.

OIIK-2 Nmeet npeacrapieHne 00 aKTyaabHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCHOHANBHON NeSTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANBHBIE 3a/1a41

OIIK-2.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUM B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-2.2 Criocoben OIICHUBATh AKTyaJIbHOCTh
WCCIIe/IOBaHW B 00JacTh cBoell  MpodeCCHOHANBHOM
JEATEIILHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.3 Bnameer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCHOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHUYECKON
auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HayYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-3 Cnioco6eH BbIOMpaTh 1 (MIIN)
pa3pabaThIBaTh MOJAXO/IBI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 00nactu npodeccrnoHansHoN
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, [JIaHUPOBATh
MyTH pEIeHHs, MpeiaraTb U KOMOWHUPOBATH CHOCOOBI
peneHns

OIIK-3.2 CnocobOeH HCIOIL30BaTh HCCIEI0BATEILCKUE
METObl NPH PEIICHUH HOBBIX 3ajad, NIPUMEHSs 3HAHWS B
pa3IuyHBIX 001aCTIX HAyKH (TEXHUKN)

OIIK-3.3 Binameer aHaIUTUYECKUMUA U BBIUYUCIUTEIHLHBIMUA
METOJIaMU pEIICHHs], TOHNMAET U YYUTHIBACT HA MPAKTHKE
IPaHUIBl TIPUMEHUMOCTH MOTy4YaeMbIX PeIICHUN

[1K-2 CnnocobeH caMOCTOSTEILHO HITH B
Ka4yecTBe uJieHa (PYKOBOIUTEIS) MAJIOTO
KOJUICKTHBA OPTaHW30BEIBATh U MTPOBO/IUTH
HAyYHbIC UCCIICIOBAHMS U MX arpoOaIiuio

[IK-2.1 CnocoGeH I1ulaHUPOBaTh M MPOBOAWTH HAYYHBIC
UCCJICZIOBAHUSI CAMOCTOSITENIbHO MJIM B COCTaBE€ HAay4yHOIO
KOJIJIEKTHBA

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
HCCIIeIOBATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CTIEeLMATN3UPOBAHHBIMU TTAKETAMU TPUKIIATHBIX
MporpaMm) B n30paHHOU ITPEIMETHOM 00IacTH

[MK-3.1 TloHuMaeT NPUHIUIBI pPabOTHI HCIOIBE3YEMOTO
000opynoBaHuUs (cienmanu3upOBaHHBIX MAaKETOB
MIPUKJIAJAHBIX TPOTPAMM)

IIK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT
(MOIETMPOBaHKE) C HMCIOIBb30BAHUEM HCCIIC0BATEIBCKOTO
obopynoBaHus (MTAKETOB MPHUKIIAIHBIX IPOTPAMM)

IMK-3.3 CnocobeH oIeHHBaTh TOYHOCTh IOJNyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UUCIICHHBIX) PE3YJIbTaTOB




2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare n3ydeHus AUCIUIUIMHBL «BBeneHue B 001110 U IPUKIATHYI0 XUMHIO» 00YJalONUIACS JOIKEH:

3HATb:

* OCHOBHBIE MOHATHS O0OLICH XUMUU;

. crpykrypy Ilepuonnueckoir cucremsl nemeHTOB JI.M. MeHneneeBa M BBITEKAIOIIME H3 HEE
OCHOBHBIE XapaKTEPUCTHUKH JIEMEHTA;

* TEpPMOIMHAMMUYECKUE U KUHETUYECKUE 3aKOHOMEPHOCTH, OIIPEEIIAOIINE IPOTEKaHUE XUMUYECKUX
IIPOLIECCOB;

* METO/bl ONUCAHUS XUMHUECKUX PAaBHOBECHI;

* TEOPETHYECKHE OCHOBBI OOLIECH XUMHUH, JIEKTPOHHOE CTPOEHHE aTOMa, OCHOBBI TECOPHH XUMUYECKON
CBSI3U B COEIMHEHUSX PA3HbIX TUIIOB;

* CTPOEHHE U XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHNYECKHUX COCTUHEHU;

*  CBOIicTBa BOJBI M BOJIHBIX PACTBOPOB CHJIBHBIX M CIIAOBIX 3JIEKTPOJIUTOB, CHOCOOBI BBIPAKECHUS
KOHIIEHTPAIIMH BEIIECTB B PaCTBOPAX;

* 0a30BbIe 3aKOHOMEPHOCTH XMMHYECKUX INPOLECCOB, MPUMEHSIEMbIX B COBPEMEHHBIX HAyKOEMKHX
TEXHOJIOTUSIX U 0COOEHHO B chepe a3pOKOCMHUECKUX TEXHOJIOTHI;

* 1a0OpaTOpHYIO TEXHUKY SKCIEPHUMEHTA;

* TEXHHMKY 0€30IaCHOCTH U IpaBuia paboThl B XUMHUYECKOH JIAOOPATOPHH.

yMeTh:

* aHAJIM3MPOBATh XMMHUYECKHUE SIBICHUS, BBIACIATh X CyTh, CPABHUBATh, 0000IaTh, eaTh BBIBO/IHI,
HCITIOJIb30BaTh 3aKOHBI XUMHH IIPU HCCIENOBAHUHU U CPAaBHEHUH PA3JINYHBIX SIBICHH;

. [IPUMEHATh OCHOBHBIE 3aKOHbl XUMHYECKOW TEpMOAMHAMUKUM M KHHETHUKU IPU pPEIICHUU
npo¢ecCHOHANBHBIX 3a7a4;

* IIpe/ACKa3bIBaTh BO3MOKHOCTH IIPOTEKAHUsI XMMUYECKUX IIPOLIECCOB U OIUCHIBATh UX KUHETHUKY;

*  OIpeneisTh XMMHYECKHE CBOMCTBA AJIEMEHTOB M WX COEIWHEHUHN IO IOJIOKEHUIO 3JEMEHTa B
[Iepronnueckoi cucreme;

*  HaxXOAUTh M HCIOJIb30BaTh CIIPABOYHBIC AAHHBIC PA3JIMYHBIX (PU3UKO-XMMUYECKUX BEIUYUH IPH
pELICHNN XMMUYECKHUX WM CBSI3aHHBIX C HUMH ITPO(ECCHOHANIBHBIX 3a/a4;

. MPEICTABIATh JAHHBIC OSKCIECPUMEHTAIBHBIX MCCIENOBaHUI M BUAE TpaduKoB, TaOIUL H
3aKOHUYEHHOI'0 IIPOTOKOJIa UCCIICAOBAHMSL.

BJIAA€Th:

. METOJMKAMH XHMHUYECKUX PACueTOB, aHalM3a 3aKOHOMEPHOCTEH TMPOTCKAHUS XHMHYECKUX
MPOIECCOB HA OCHOBE TEPMOJMHAMUYCCKHX PACUCTOB, OMNPEACICHHMS OCHOBHBIX KHHETHYECKHX
napamMeTpoB XUMHYCCKHX PEaKIIHi;

*  HaBBIKAMHM CAMOCTOSTEILHOW PabOThI ¢ yueOHOHM, HAyYHOH M CIPABOYHON JTUTEpaTypoi; BECTH
IIOKCK U JIeJIaTh 0000IIAIOIMe BEIBOILI;

* HaBbIKAMHU 0€30TMACHOMN pabOThl B XMMUYECKOH J1TaA0OpAaTOPUH U HABBIKAMU MPAKTHUECKOU PabOTHI MO
MOCTAHOBKE IKCIIEPHUMEHTA;

* HaBBIKAMU COCTABJICHUS OTYCTOB MO UTOTAM SKCIICPUMECHTA.

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



3. IlepeyeHb THNIOBBIX BONPOCOB, 32/IaHMUH, TeM AJIl MOATOTOBKH K TeKyl[eMY KOHTPOJII0

Tekymuii KOHTPOJL TPOBOAWUTCS B TIEPUOA AyIUTOPHOH M CaMOCTOSATEIHHOW pabOTHI CTYICHTOB B

YCTaHOBJICHHBIC CPOKH IO PACIMCaHUI0. PyOe:KHBIM KOHTPOJIb IPUMEHSETCS B CIACIYIOINUX GopMax:

— KOJUIOKBUYMBI 10 TeMaM Moayns 1 «CrpoeHue BemecTBa U KIacCU(PUKAIUSA XUMHUYCSCKHX
coenuHeHUiD» U Moayna 2 «OCHOBHBIE NMPUHIMUIIBI OMUCAHUS XUMUYECKUX CHCTEM U MPOTEKAHUS
XUMHYECKHX TTPOIIECCOBY;

— OIIeHKa OTBETOB Ha BOMPOCHI B MPOIIECCe KPATKOTO (0 5 MHUH) BEIOOPOYHOTO YCTHOTO OIPOCa Mepes
HAYaJIOM Ka)KI0TO MPAKTUIECKOT0 3aHATHS 110 MaTeprajiaM MpPEeAbIAYIIEeTo 3aHATHS;

— OIICHKAa YMCHHS pElIaTh y JIOCKU W/WIM B NMHUCHMEHHOM BHJIC THUIIOBBIC NMPUMEPHI W/WIU 3aJlauH,
paccMaTpUBacMBbIC Ha MTPAKTUUCCKUX 3aHSATHUIX;

—  OIIeHKa aKTHBHOCTH W OTBETOB Ha BOIPOCHI B COOTBETCTBHH C MTPOTPaMMON MPAKTHYECKUX 3aHATHH,

— TMOATOTOBKa pedepara W YCTHBIX JOKIAJOB M TPE3CHTAIMI IO TPEIOKEHHBIM IpEnoaBaTelieM
TeMaMm.

Tekyuuit KOHTPOJIb MPEAToaraeT caady 2 KOJUIOKBUYMOB, KOTOPBIE IIPOBOJATCS B TEYEHHE CEMECTpa 110
oKkoHYaHUM u3ydeHuss Monynsi 1 «CtpoeHue BemiecTBa U Kiaccu(UKAIMI XUMHUECKUX COCTUHEHUIN,
Monyns 2 «OcCHOBHBIE TPHHIIUIBI OMUCAHHUS XHMHUYECKHX CHCTEM W TPOTEKAHUA XUMHUYECKHX
npoueccoBy u caady Moxayns 3 «IIpuknanHeie acnekTsl XUMHH. PU3NKO-XUMHUYECKHE IPOLECCHl B
TexHocepe», Ha KOTOpPOM IMpeamnojaraeTcsl 3amuTa pedepaTa MO TeMe MOAYJIS W OTBETHl Ha
JIOTIOJTHUTENbHBIE BOMPOCH MpernofaBares. KoTOKBUYM NpPOBOIUTCS B BHUAE COOECENOBAHHS IIO
BONpocaM OmiieTa u perienre 3anad. Ha moarotoBky oreera cTyneHTty maercs 1 ak. gac. [l moaroToBku
K auddepeHpoBaHHOMY 3a4eTy PEKOMEHIYETCsS ONMPAThCsl Ha BOMPOCHI, TIPEICTaBIICHHBIE B paboueit
y49eOHOW TporpamMMme, W 3aJadd, pa3OupaeMble Ha TMPAKTUYECKHX 3aHATHAX. Bo Bpems mpoBeneHus
nmud hepeHIPOBaHHOTO 3a4eTa 00YJaroIIuecss MOTYT TIOJB30BaTHCS MIPOrPaMMON TUCITUILTAHBL, a TAKXKe
CIIPaBOYHOM JTUTEPATYPOI:

1. CuurupeBa E.M., 3enenmoBa C.A. CrnpaBoyHUK (U3UKO-XMMHUYECKUX BEIHYMH. — M.

M®TH, 2007 mam aHAJTOTHYHLIMHA UCTOYHUKAMH.

OOyuatomuiicsi JODKEH TPOSBUTH BCECTOPOHHEE, CHCTEMAaTH4ecKoe M TIyOOKOoe 3HaHWe Y4eOHO-
IPOrpaMMHOIO MaTepHuaja, YMEHHE CBOOOIHO BBINONHATH 3aJaHMA, MPELYCMOTPEHHbIE MPOrpPaMMOH,
YCBOUTH OCHOBHYIO JIUTEPATYPY U OBITh 3HAKOMBIM C JOTOJHUTENLHOH JINTEPATypOid, peKOMEHJ0BaHHON
MpOrpaMMOi  AUCHMIUIMHBI, YCBOWTh B3aWMOCBS3b OCHOBHBIX TMOHSATHH JUCHMIUIMHBI, peIIaTh
NpeIoKeHHbIe npenogasartesieM 3anaud. OTBET CTyIeHTa Ha cAadye KOJJIOKBHYMa OLIEHMBAETCS TI0
KPUTEPHSAM OLEHUBAHUS I10 YCTHOMY OIIPOCY.

q)OpMaMI/I KOHTPOJIA CaMOCTOSTECIBLHOM paGOTLI ABJIAIOTCA Y4YaCTUE€ CTYACHTOB B AOUCKYCCUAX Ha
CCMHUHAPCKUX  3aHATHUAX, BbIIOJHCHUC HWHAWBUAYAJIbHBIX 3aILaHPIﬁ, IOATOTOBKA pe(bepaTOB nu

BBICTYIUJIEHHE C JIOKJIAJJaMHU.

Ilepeuens KOHMPOILHBIX 6ORPOCO8 U 3A0AHUN O CAMOCHOAMENbHOU PAOOMbBL U NPAKMUYECKUM
3AHAMUAM U KOJUIOKGUYMAM.

Mooyne 1 «Cmpoenue sewjecmsa u Kiaccu@urayusa XUmMuieckux coeOuHeHui»

1. OcHOBHBIE IpeACTaBICHUS 00 3JIEKTPOHHOM CTPOEHHH aTOMa: KBaHTOBO-MEXaHHUYECKasi MOJIEINb,
BOJIHOBAs (PYHKIIHSA, BEPOSTHOCTHBIN XapakTep MOBEAEHIS SIEKTPOHA B aTOME.

2. KBantoBbIe umcna: TIIaBHOE, OpOMTATBbHOE, MarHuTHOe. BO3MOXKHbIE 3HaUYeHUS KBAHTOBBIX
YHCEeJ, CMBICII KBAHTOBBIX YMCEJl C TOYKH 3PEHMSI XapaKTEPUCTUKH aTOMHBIX opOuTtaieid. CruH
JJIEKTPOHA.

3. DHepreTH4ecKkre ypoBHHM U NMOAYypoBHH. C MOMOIIBIO KAaKWX KBAHTOBBIX YHCET MOXXHO OIHCATh
YPOBEHb U IIOAYPOBEHbD.

4. ATOMHBIE OpOHTaNu: onpeaeieHne aTOMHON opOutanu. KBaHTOBBIE uMciia, KOTOPBIMH MOKHO

OIUcaTh aTOMHYO opouTaib. Popma opouTaseii (S, p, d, f) u ux opueHTaIHsI 10 KOOPIMHATHBIM
ocsM. KomuuecTBo opOuTanieil Ha HSHEPreTHUEcCKOM TMOJypoBHE. MakcuMmasbHas €MKOCTh
SHEPreTHYECKOT0 MTOTyPOBHSI.

5. [TpaBuia 3amoHEHUs! IEKTPOHHBIX 000JI0OYEK: MPUHIMIT MUHUMYMa DHEPTUH (3HAMb NOPIOOK
3anoaHenuss ypoeuell u nooyposwei), npaBmwio ['yHma, mpuHimn 3ampeta llaymu. Yuems
NPUMEHSIMb MU NPUHYUNDBL O] 8bINOJIHEHUs npakmuyeckux 3adanuti. TIpaBuno KinedkoBckoro.
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Hawubosee sHepreTHvYecKue BHITOJHBIC BapHaHThI 3amojHeHus pP-, d- u f-momyposHeit (ymems
HaxoOums maxkue 6APUAHMbBL NPU COCMAGNIEHUY JIeKMPOHHBIX KOHQuaypayuil u axaiuse
NePUOOUYECKUX CBOUICME DNIEMEHNOR).

[TpockoK 3MIEKTpOHA TPH 3alOJHEHUH AJIEKTPOHHBIX O0OJIOUEK aTOMOB (yMemb onpedensms
maxue KoHgu2ypayuu u 00vbACHAMb, HOYEMY SMOM NPOCKOK NPOUCXOOUM,).

OneKTpoHHBIE KOH(OUTYpallnd aHWOHOB M KAaTHOHOB (yMemb COCMABiAmb, 0cob0e GHUMAHUE
yoenums kamuonam 0-onemenmos).

Ilepnoamueckas cuctema sieMenToB [[.M. MenneneeBa, ocHOBHas WHMDOPMAITHS, COMepKaIIasics
B Heil. [lepuomsl, rpynmsl — ri1aBHas ¥ mob6oYHass. POPMyIHPOBKA MIEPHOTUIECKOTO 3aKOHA.

S-, p-, d- u f-amemenTHI. BaneHTHBIC 3JICKTPOHBI S-, P-, d- u f-anmemenToB. Pacmonoxenue S-, p-, d-
u f-anementoB B Ilepuoanveckoii cucreme 35eMeHTOB. [loueMy BaJICHTHOCTH 3JIEMEHTOB 3-TO
meproia OOJIBINE BAJICHTHOCTH 3JIEMEHTOB 2-TO TIEPHOA.

[lepnoaMYHOCTL CBOMCTB 3JIEMEHTOB: aTOMHBIE M HMOHHBIE paauychl (paguycbl KaTHOHOB H
AQHMOHOB), 3aKOHOMEPHOCTH H3MEHEHHS paJuyCcoB B IEPHOAAX, TIJIABHBIX U MOOOYHBIX
noarpynmax (ymems 00bACHAMb HAPYULEHUs 3AKOHOMepHocmell umeneHus). JlaHTaHOMmHOE
cXKaTue.

IleproanyHOCTH CBOWCTB 3J€MEHTOB: JSHEpPrus HOHM3auMu atoMa. OmpeneneHue, €IUHULBI
u3MepeHus. Kakue cBOWCTBa 3JIEMEHTa XapaKTEpU3YEeT SHEPIusl MOHU3aUUU? 3aKOHOMEPHOCTH
W3MEHEHUS] JHEPTUM HWOHM3allMKM B TIEPHUOJAAaX, TJIABHBIX W MOOOYHBIX MOATpyNmax (ymems
00BACHAMb HAPYUWIEHUS] 3AKOHOMEPHOCIEU USMEHEHUS).

HoHu3aIMoHHBIC TTOTEHIUAIIBI (YMenb UCNONb308aMb UHGOPMAYUIO).

IlepnoanyHOCTh CBOKCTB JJIEMEHTOB: CPOJACTBO K 3JeKTpoHy. OmpeneneHue, €IUHULBI
n3Mepenns. Kakue cBoHCTBa 3JeMEHTa XapaKTepU3yeT HHEpPIrHus CpOJICTBA K JJIEKTPOHY?
3aKOHOMEPHOCTH U3MEHEHHsI SHEPTUH CPOJICTBA K AJIEKTPOHY B MEPUOJaX, TJIABHBIX U MOOOYHBIX
noArpymmnax (ymems 00bACHAMb HAPYUEHUS 3AKOHOMEPHOCIEN USMEHEHUS).

[lepnoaUYHOCTH CBOMCTB 3JEMEHTOB: 3JIEKTPOOTPULIATENBHOCTh. OnpeneneHue. OTHOCUTENbHAS
3JEKTPOOTPULIATEIBHOCTh  3eMeHTOB 1o  [lommmHry.  3akOHOMEpHOCTH  M3MEHEHUs
aneKTpooTpuuarenbHocTy B Ilepuonudeckoit cucreMe 3J€MEHTOB. Ymems nonib308ambcs
NOHAMUEM IIIEKMPOOMPUYAMETLbHOCIU 8 memMe XUMUYeCKas C643b.

[Mepnonnueckast knaccuUKanusi JIEMEHTOB: METaJUIbl, HEMeTasulbl, MeTamiouabl. CBoiicTBa
METaJIJIOB M HEMETAJIJIOB, OTJIMYME METAIOB U HEMETaJIOB JAPYr OT Apyra. 3aKOHOMEPHOCTH
W3MEHEHUS (PU3NYECKHX M XMMHYECKHMX CBOWCTB JJIEMEHTOB B TepuoNiax W rpymmax. lnie
HaxozasTcs ATH dneMeHTHl B llepuoandeckoit cucreme (ymems 00BACHAMbG 3AKOHOMEPHOCHMU
UBMEHEHUS).

[lonsiTHe O CTENeHN OKUCIICHUS DIIEMEHTOB (YMemb Onpedensams CmeneHb OKUCIeHUs. dl1eMeHmd
6 coedunenu).

Ilonstre o xumuueckoil cBsi3u. TepMoaMHaMUKa OOpa3oBaHUS XMMHUYECKOW cBs3u. IIpaBuio
OKTETa.

Bunbl xuMuueckoi CBS3W: MOHHAS, MeTaluIndeckas, KopalieHTHass. OCOOCHHOCTH OpraHU3aIUu
Ka)KI0TO U3 BUIOB CBSI3H.

Mexanu3M 00pa3oBaHHs MOHHON CBS3H. DJIEKTPOCTATHUECKOE TPHUOIMKEHHE TPH ONHCAHHU
MOHHOW cBsi3u. CBOHCTBAa HOHHOM CBSI3W — HEHANPABICHHOCTh M HEHACBIIIAEMOCTb.
XapakTepHble CBOWCTBA COEAUHEHUN C HOHHOU CBSI3bIO.

Kputepuu pasnuuus KoOBaJIEHTHOM (ITOJISIPHOM M HEMOJSIPHOW) M MOHHOM CBs3e — pasHuIla
3IIEKTPOOTPULATENBHOCTEH 3JIEMEHTOB, 00pasyromux cBsi3b. CTemneHb HMOHHOCTH. Ymemb
onpeoeisims Mun Ces3u 8 COeOUHEHUIX.

OCHOBHBIE XapaKTEPUCTUKM KOBAJEHTHOW CBA3M: JJIMHA, DHEPTHA (YMETh IOKa3aTh JIWHY |
SHEPTHIO CBSI3W Ha DHEPIreTUYEeCKOH KpPHUBOM), YroJ CBS3HW, AWIOJIBHBII MOMEHT CBSI3H.
Omnpenenenns 3TUX XapaKTepUCTUK. B3aMOCBSA3b JUIMHBI U S3HEPTUU CBS3H.

Mexanu3mbl 00pa30BaHUsl KOBAJICHTHOW CBSI3U: OOMEHHBIA MeEXaHHU3M. Ymemvb 00viacHAMb
0OMEHHbBIU MEXAHUIM HA KOHKPEMMHbIX MONEKYAAX U UOHAX.

MexaHu3mbl 00pa30BaHMsl KOBJIGHTHOH CBS3HM: JIOHOPHO-AaKLENTOPHBIM MeXaHu3M. Ywmems
00bACHAMb OOHOPHO-AKYENMOPHBLIL MEXAHUSM HA KOHKPEMHBIX MOJLEKYAAX U UOHAX.

CBoiicTBa KOBAJIEHTHOW CBSI3W: HAIPaBIEHHOCTh, HACBHIIAEMOCTh, MOJSPHOCTH, JMIIOIBHBIN
MOMEHT CBSI3H.

HacplmaeMocTh KOBaJICHTHON CBSI3H, C Y€M CBSI3aHO 3TO CBOMCTBO. OCOOEHHOCTH 3JI€MEHTOB 2-
T0 1 3-TIepUOMOB.
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HanpaBneHHOCTh KOBaJIGHTHOM CBSI3U: G- U M-CBsI3U. KpaTHOCTH KOBaJIe€HTHOM CBs3U. KpaTHOCTD
cBsi3u B Mosiekynnax N2 u CO. Binusiaue crpoenust mosiekyia N2 u CO Ha ux cBoiCTBa.
[NonsspHOCTH KOBaNeHTHOW CBs3u. [loNsipHBIC W HEMOJSPHBIC KOBAICHTHBIC CBSI3U. JMITOJIBHBIH
MOMEHT CBSI3U (YMemb CPAGHUBAMb NOISPHOCMb CB53ell).

Teoprs OTTaNKWBaHWA DICKTPOHHBIX IMap BajeHTHBIX opoOutamelr (OJIIBO) — ocHOBHEBIC
MTOJIO’KEHUSI.

I'eomerpus monekyn tuna ABj, ABs, AB4, ABs, AB2E:, AB3E:, ABsE2: (ymems noxazamo na
KOHKPENHbIX Npumepax).

JunonpHBIE MOMEHT MOJEKYNBl (yMemb onpedenams OUNONbHbIUL MOMEHM MOAEKYabl Ol
npocmenwux cryvaed muna AB), ABs, ABs, ABs, AB2E:, AB3E:, AB3E>:).

BnusiHue reomeTpuM MOJIEKYNBI Ha €€ MOJSIPHOCTH (yMemb npedckasviéamsv NOAPHOCHDb
MoOJeKybl 011 npocmeniuiux ciyyaee muna ABs, ABs, ABs, ABs, AB2E:, AB3E:, AB3E>:).

BrusiHue HemoeNneHHBIX AMEKTPOHHBIX Map HA TEOMETPUIO MOJICKYJIBI U BAJICHTHBINA YTOJl MEXKITY
CBA3AMU (YMemb 8bIAIAMb makue cumyayuu, snamo npumepot ¢ moaexyramu CHa, NH3z u H,0).
BrusHue HeEmoNeNeHHBIX OJJIGKTPOHHBIX Iap Ha JAWIONBHBIA MOMEHT MOIIEKYNbI (ymems
8bLAGIAMb makue cumyayuu, 3namo npumepwvl ¢ monexyiamu NFz u NH3).

[ToHsaTHE 0 TMOPUIM3ALMY ATOMHBIX opOuTaseii. Tumsl rubpuansanuu: sp-, Sp>- sp*-. 3uamo mun
eubpuouzayuu yeumpaivnozo amoma oas monexyn BeCly, BFs, AlCls, CHa, NH3 u H20O, NFs3,
yMemb 0enams 8bl800bl O NOJAPHOCMU MOLEKYL HA OCHOBAHUU CINPOEHUSL MOJIEK)JIbl).
Mertamnnueckast ¢Bsi3b. OCOOCHHOCTH OpraHM3alliH METAUIMYECKON CBsI3M B KpucTamiax d-
JNeMEHTOB. BnmsHue d-opOuTaneii Ha Temreparypy IUIaBJICHUS. YMETh OOBSCHATH
TyromiaBkocTs Cr, Mo u W.

Bonmoponnast cBsa3b. Mexanusm oOpaszoBaHus. [IpuMepbl MoJeKys, cnocoOHBIX 0Opa3oBHIBATH
MEKMOJIEKYJIAPHBIE BOJIOPOJIHBIE CBSA3HU. BilMsIHUE BOJOPOIHBIX CBSI3€M HA CBOMCTBA COEUHEHUIM
(ymemov omeeuams na npakmuueckue 60npocwl).

Crnabple MEXMOIIEKYISIpHbIE B3aWMOJCHCTBUS — WOH-AHIIONBHBIE, cHibl BaH-mep-Baamsca.
BnusitHue QUCTIEPCHOHHBIX CHJI Ha CBOMCTBA COCIMHECHUN M TPOICCCH KOHACHCAIUHU (ymemb
omeeuams Ha NPAKMUYecKue GONPochl).

MOOyJZb 2 «OcHosHble NPpURYUNbL ONUCAHUA XUMUYECKUX CUCMEM U NPOMEKAHUA XUMUYECKUX NPOYUECCOB»

1.

2.
3.
4

o

10.

11.

12.
13.
14.
15.
16.
17.
18.

I-ii u 11-i1 3aKOHBI TEPMOJMHAMUKH, SHTAIBITUS XUMUYeCKO# peakuuu. [loHsTHE 00 SHTPOITHH.
OK30- ¥ 3HIOTEPMHUUYECKUE peaKIUU. TepPMOXUMHUYECKHE YPAaBHEHUS.

OHeprernueckue 3QPEKTbl XUMUUECKHX PEaKIHU.

3akoHn I'ecca m ero mnpumenenue. CTaHAAPTHBIE OSHTAIBIMKA O0OO0pA30BaHUS M CTOpPaHUS
XUMHAYECKHUX coequHeHHH. TermtoBble 3G GEeKThl XUMUIECKUX U (PU3UKO-XUMHUYECKUX IPOLIECCOB
(pacTBOpeHus, (ha30BBIX EPEXOIOB U JIp.).

CaMonpon3BOJIbHBIE XUMUYECKUE TTPOLIECCHI, YCIOBUS UX MTPOTEKAHUSI.
N306apHOo-M30TepMUIeCKUil moTeHuan. YpasHenue [ nboca.

@DakTOphl, ONPENEIAIOIINE HANpPABICHHE IPOTEKAHMUS XUMHUYECKHX PEAKIUH, BIUSHUE
Temrneparypsl. OOpaTHMbIe U HEOOPAaTUMBIEC PEaKIINH.

IloHsTHE XMMHUYECKOTO PAaBHOBECHS, €r0 KPUTEPHH, XUMHUYECKOE pPaBHOBECHE B Ta3000pa3HBIX
CUCTEMax M pacTBopax. KoHCTaHTa XMMUYECKOTO PABHOBECHS.

CMenieHre XMMHYECKOTO PABHOBECHS: BIMSHUE KOHLEHTPALMH, TEMIIEpaTypbl M JaBJICHUS.
ITpunnun Jle Ilarense.

IlonsTHE CKOPOCTHM XMMHYECKMX PEAKIMM, KMHETUYECKOE ypaBHEHHE XHMHYECKOW DPEaKIHH,
3aKOH JIEMCTBYIOIIMX Macc. 3aBUCUMOCTb CKOPOCTH XMMUYECKON PEaKIIMK OT KOHIIEHTPALINN.
Ilopsaok M MONEKYJSIPHOCTh XMMMUYECKOW peakuMu. MeToAsl OIpeneneHust Iopsiaka
XHMHUYECKON pEaKIIUu.

BnusiHue TeMnepatypbl Ha CKOPOCTh XMMUUYECKUX PEAKIMNA. Y paBHEHNE AppeHUyca, €T0 aHAIN3.
OHeprus aKTUBAINH, CKOPOCTHIMMUTHPYIOMIAS CTa U XUMHUIECKON peakiiny.

l"anpBaHWYECKHE AEMEHTHI Ha IPUMeEpe TaIbBaHIMYECKOTO deMenTa Jlanuamnsa-Skoomn.
CraHgapTHBIE OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIC TIOTEHIINAIIBI, METOABI UX OIIPEIEIECHNUS.
TepMonrHaMuKa B TaJlbBaHUUYECKUX 3JIEMEHTaX, ypaBHeHHe HepHcera.

Pacdaer 5/]C ranpBaHUYIECKOTO dJIEMEHTA.

TonnuBHBIE 3J€MEHTHI, BUABI, YCTPOWCTBO W TPUHIMI pPAaOOTHl HAa MPUMEpPE BOJOPOTHO-
KHCIIOPOJHOTO TOIJIMBHOTO JIeMeHTa. [IpenmyIecTBa u CI0)KHOCTH UCIIOJIB30BaHMsI TOIUIMBHBIX
3JIEMEHTOB.



19. AKKyMyJISITODBIL.

Mooynw 3 «llpuxnaousie acnexmol xumuy. PuU3UKO-XuMU1eCKUe POYeccol 8 mexHocgepey

1. Xwummueckue mporecchl U  peakiuu B atMochepe. Dortomuccormanusa. Monuzarms.
PeaknrmorHOCTIOCOOHBIE YacTUITEI aTMOC(hephl. Peakitny HoHOB B aTMocdepe.

2. Crparocdepnbrit o30H. [{ukn Uenmena. Karanutuueckue NUKIBI pa3pyIIeHUs] CTPATOCHEPHOTO
030Ha. O30HOBBII IIUT W O30HOBAS JBIPA.

3. Ilpupoma m mpoOnema mapHukoBoro 3¢dekra. IlapHukoBbie ra3bl. Bo3MOKHBIE MOCIEACTBHUS
MApPHUKOBOTO 3 dekTa.

4. XWUMHUYECKHI COCTaB MPECHOM U OKCAaHMYECKOM BOJIBI. ['a30BbIN COCTAaB OKEAHUYESCKHUX BOJ.

5. AHTpONOreHHOE 3arps3HCHHE BOJI MHPOBOTO OKeaHa. TpaHchopManus W OMACHOCTh
3arpsi3HUTENEH B Tuapocdepe.

6. Ilporecch TpaHcoOpMaIMK 3EMHOM KOPBI MO/ ICHCTBHEM BHEIITHUX W BHYTPEHHUX ()aKTOPOB.

7. AnbTepHATHBHBIE WCTOYHUKH TOIDIMBA. CHHTETHYECKOE JKHIKOE TOIUIMBO M OHOTOILIHBO,
METOJIBI ¥ BEICOKOTEXHOJIOTHUECKUE TIOAXO/BI K TIOYISHUIO OMOTOILINBA.

8. XuMmudeckne OCHOBBI CO3JaHHA HOBBIX (DYHKIMOHAIBHBIX MarepraiioB. OCHOBHBIE MOHSATHS:
®da30BBIE COCTOSIHHE BEIIECTBa, (ha30BbIe paBHOBECHS U (pa30BbIe IepeXoabl. TBepable pacTBOPEHI,
CIJIABBI.

9. ®OyHKUMOHAIbHBIE W KOHCTPYKIIMOHHBIC MAaTEepUalIbl: TMPUHIMIIBI TONYYCHUS U JIM3aiiHa,
(u3MYeCKUe CBONCTBA U MPAKTHYECKUE PUMCHEHUSI.

10. Hanomarepuaibl: OCHOBHBIE MOHATHS, pasMepHbie 3(deKTsl, peakHOHHAs CIIOCOOHOCTS,
YTIepOIHbIE HAHOMATEPHaJIbl, HAHOKATAIN3aTOPbI, HAHOKOMIIO3HTEHI.

IIpumepot 6unemos 0nsa KOII0KEUYMOE:
Mooyns 1 «CmpoeHrue sewjecmaa u KiacCu@urkayus XUMUYECKUX coeOUHeHUil»

Bapmuanr 1

1. Kakoe MakcHMaIbHOE YHCIIO TEKTPOHOB MOXKET COIEPIKATH ATOM B 3JIEKTPOHHOM CJIO€ C TJIaBHBIM
KBaHTOBBIM 4YHCJIOM N = 47?

2. Hamncathb 351eKTpOHHBIE KOH(DUTYpaIn:

a) Sn, Sn%*, Sn*"; 6) Mn, Mn?*; B) Cu, Cu?*; 1) S, S*".

3. Kak u3MeHsieTcs ¢ POCTOM MOPSAAKOBOTO HOMEpa 3HAYCHHE MEPBOTO MOTEHIMAIa WOHU3AINH Y
3JIEMEHTOB BTOPOTO Tepruoaa?

4. la MexaHu3Ma oOpa3oBaHMsl KOBaJIeHTHOU CBs3U. OOBSCHUTE MEXaHW3M 00pa30BaHUSI YACTHIIBI
BH,~. Kakoii aToM WK HOH CITY>KUT JOHOPOM 3JIEKTPOHHOM mapel?

5. Ucnone3ys metox ODIIBO, onpenenute dopmy mosekyn AlCl; u SFe. Kakoii T rubpuan3aium
cootercTByeT AlCI3? SIBnsieTcst i 9Ta MOJIEKYJIa MTOISAPHON?

Bapuanr 2

1. ¥ kakoro syieMeHTa Ha4MHAET 3alOJHAThCS MOMypoBeHb 4f? YV Kakoro sjeMeHTa 3aBepIiacTcs
3aI0JIHEHHE 3TOTO NOAYPOBHSI?

2. Hanncatpb s51eKTpoHHBIE KOH(UTYpain:

a) V, V3 6) Ni, Ni#*, Ni®*; B) Cr, Cr¥*; 1) N, N*-.

3. g aToMa yriiepo/ia 3Ha4eHHs MTOCTIe0BaTeNbHBIX TOTEHINATOB HOHU3AIMH COCTaBIAOT (B B): 11
=11,3; 1.=24,4; 13 =47,9; |4 = 64; Is = 392. OOBSICHUTB: a) XOJT U3MCHCHHS TOTCHIINAJIOB HOHHU3AIHH; O)
YeM BbI3BaH PE3KHi CKa4OK rpu nepexojie oT s k Is?

4. Dueprus mucconmanuu Mojiekyl N2 m CO coorBercTtBeHHO paBHa 945 m 1071 x/[x/Moib.
OOpsicHuTe OAM30CTH ATHX 3HAYCHHUH C TOUKU 3PEHUSI MEXAaHM3MOB 0Opa30BaHUsS KOBaJICHTHOM CBSI3H B
N2 u CO.

5. Ucnone3ys merox ODIIBO, onpenenure dopmy mosekyn SO, u CO,. CpaBHHTE IUIOJIbHBIC
MOMEHTBHI 3THX MOJICKYJI.



Bapuant 3

1. Ompenenure YHMCIO ATOMHBIX OpPOMTANCH M MaKCHMAllbHOEC YHCIO 3JCKTPOHOB Ha HHX, €CIH
3aJ[aHbl CIIEAYIOIINE 3HAUCHHS KBAaHTOBBIX ukced: a)N=4,1=3;06)n=6,1=0.

2. Hammucathb 3eKTpOHHBIC KOH(UTYpALIUK:

a) Fe, Fe?*, Fe®"; 6) Zn, Zn?*; B) Cu, Cu®*; 1) I, I.

3. Kakoii u3 211eMeHTOB MMeeT HauboJbiiee cpoacTBo K anekTpony: He, K, Co, S, CI?

4. Onpeaenure THN CBsA3UW B ciexyrommx coeambenusx: COz, CHai, HCI, Naw, MgCly, Bra.
Ipoananusupyiire xumuueckue cBsizu B coeaunHenusx HCl u MgCl,. Yem oOyciioBieHa CBsI3b MEXIY
AIIEMEHTaMHU B K&XKJIOM U3 cIy4acB?

5. Ucnonwzys metox OJIIBO, onpenenure Gpopmy monexyna BFs u NHs. B kakoit monekyne — BF;3
i NH3 — 3Hauenne numnonsHoro MoMmenTa Oomapire. OTBET OOBICHHUTE.

Bapuanr 4

1. Cpean mpHUBEIEHHBIX HIDKE AJIEKTPOHHBIX KOH(PHUIYpalUil yKaKUTE€ HEBO3MOXHBIE U OOBSICHUTE
IPUYKHY HEBO3MOKHOCTH MX peanmsanuu: a) 2p*; 6) 3f'2; B) 3p®; r) 2s% m) 4d™L.

2. Hammucatp anekTpoHHbIE KOHGUTYpAITUH:

a) Au, Au, Au®*; 6) Fe, Fe?*; B) Pb, Pb?*; 1) Cl, CI-.

3. OrpaHHYMBIIACH TOJEKO WH(GOpPMAIEH O TOJIOKEHHWU JIIEMEHTOB B TMEPHOIWYECKONW TaOIuIE,
PacIioNoKUTE B IOCIEHOBATEIBHOCTH BO3PACTAHUS JICKTPOOTPULATEIBHOCTH CIEAYIOIIUE 3JIEMEHTHI:
Cl, P, Mg, Cs, O.

4. OmpeaenuTe THI CBSA3U B CIeayONMX coequHenusx: a) ca3b SiSi B Cl3SiSiCls; 6) cBsasp SiCl B
ClsSiSiCls; B) cBs3p CaF B CaFy; 1) cBsisb CS B CS,. Iy MOMSPHBIX KOBAJICHTHBIX CBS3EH YKaXKHTE
HanpaBJIeHHE CMEIICHUS OOIIeH AMeKTpoHHOH maphl. Kakoil Belmn4nHOW XapaKTepu3yeTcsl MOJISPHOCTD
KOBaJICHTHOMU cBsA3U?

5. Hcmone3ys merom OJIIBO, onpenemure dopmy wmomekyn NH:; m HyO. Kakum Tumnom
THOpUAM3AIMNA OIMCBHIBACTCS 00pazoBaHWE ATHX MOJIEKyn? B kakoil W3 MOJEKyn BaJleHTHBIH YTOI
Oonpme?

MO()y]lb 2 «OcHosnole NPpUHYUNbl ONUCARUA XUMUHYECKUX CUCMEM U NPOMEKAHUSA XUMUYECKUX npoyeccoe»

Bapmuanr 1

1. CrannaptHas sHTanenust oopazoBanus Boabsl AH s (H2000) paBHa -286 kJ{/MOIIb, 8 SHTAIBITHS
wiaBnennss bga  AH'ui(H2Ow) paBra 6,01 k/Dk/Mosib. BblYnMciuTe CTaHAAPTHYIO SHTAIBIUIO
obpazoBanus HoO).

2. Kak m3menuthbcsi ckopocTh peakimu 2NOqy + Ozp) — 2NOy), ecii yBenmWYnTH NaBICHHE B
cucreMe B 3 paza?

3. PaBHoBecue B cucreme Ha(r) + I2(r) — 2HI(r) ycraHOBMIIOCH MPH CIEAYIONIMX KOHIEHTPAIUSIX:
[Hz] = 0,025 mounw/n, [I2] = 0,005 mone/n u [HI] = 0,09 mMonb/n. Onpenenuts UCXOIHbIC KOHIICHTPAIIMU
Hona u Bogopona.

4. lns ranpBanuueckoro snementa: (-) Pt | Fe3*, Fe?* || Ag*| Ag (+)

EOAg+/Ag = 0,80 B, E°|:e3+/|:e2+ = 0,77 B

a) paccumuTtaiite crannaptayto JJ[C 31eMeHTa 1 OlleHUTE KOHCTAHTy PaBHOBECHS;

6) Beruuciute DJ]C aneMeHTa U OnpeaeuTe HalIPaBJICHUE PEaKIlu, IPOTEKAIOIICH B HEM, ECITH
aag=1M; ar*= 1 M; are?* = 0,01 M

Bapmuanr 2
1. Onpenenuth cTaHIapTHOE U3MEHEHHE SHTaNbINH AH g8 peakiiuy ropeHus: MeTaHa:
CH4(F) + ZOQ(F)—> COQ(F) + 2H20(r),
ecnu 3HTAIBIUU oOpaszoBaHust COyr), H2Or u CHary paBubl coorBercTBeHHO -393,5, -241,8 u -74,9
kJI>K/MOJIb.

2. KoHCTaHTa CKOPOCTH PEaKLy PasJioKeHHs HEKOTOPOro BemecTa pasHa 2,80x10° qv®/(mMonbxc)
npu 30°C u 1,38%x107? am®/(monbxc) mpu 50°C. HaiiTh SHEPIUI0 aKTUBALMK U MPEISKCIIOHEHIMATbHBIN
MHOKUTEJb A JIJI JAHHOW pEeaKIIuu.

3. Beruncauts TeMneparypy, Ipu KoTopoii koHcTanTta paHoBecus peakuun 2NOyry <> N2Oyry paBHa
enunune. Wamenenunsmu AH® u AS° ¢ temneparypoii nmpeHeOpeub. B kakoM HampaBlIeHUH CMECTHTHCS
paBHOBEcHE TIpU TeMIiepaType 0ojee HU3KOW, YeM HaiieHHas?



AHOOGP, (NOz(r)) = 33,5 KI[)K/MOJIB, AS® (NOQ(;)) = 240,2 ,H)K/(MOHLXK), AH® o6p. (N204(r)) = 9,6
kJIx/Moib, AS® (N2O4r) = 303,8 JIx/(MomsxK).
4. Jlna raneBaHndeckoro snementa: (-) Pt | Sn**, Sn?* || Fe3*, Fe?* | Pt (+)
E°sn**izn?* = 0,15 B, E°rre?* = 0,77 B
a) paccunraiite crangaptayo DJIC seMeHTa U OLEHUTE KOHCTaHTy PAaBHOBECHS,
0) Beruncaute DJIC odeMeHTa W ONpeNEHUTe HAMpPaBICHUE PEaKIMU, MPOTEKAIOIIEH B HEM, €CIH
AKTHBHOCTH BCEX MOHOB PaBHHI 1.

Bapuanr 3

1. Beruucaure cTaHAapTHYIO SHTANBIWIO 00pa3oBaHUs Ta3000pa3zHOro cepoBojgopona HySy), ecmu
cTaHgapTHble 3HTanbnuu oopazoBanusi HoOq) u SOy paBHBI cooTBeTCTBEHHO -242 1 -297 k/[)/Monb, a
npu cropanuu ogHoro MoJist HaS(ry ¢ o6pazoBannem SOy Beiaensiercs 517 x/x temnna.

2. IIpu Temneparype 10°C xoHcTaHTa ckopocT peakiuu Broporo mopsaka: 2NOBrqy— 2NO() +
Bl"z(r)
pasaa 0,80 n/(mombxc). Hauampnas xonmentpauust [NOBr]o = 0,072 wmons/n. Beramcanre mepuon
nonynpespamiennss NOBr u konuentpammo NOBr gepes 22 c.

3. [pu Temnepatype 375 °C B cocyne eMKOcThbO 3,75 11 B Hauane peakuuu conepxanock 0,351 monb
N2; 3,67x10 mons Hy 1 7,51x10* mons NH3. Koncranra pasnosecust Kc s peakimu Nogy + 3Haq) <>
2NH;s) mpu manHO#M Temmeparype paBHa 1,2. Omnpenenure, HAXOMUTCS JI Ta30Basi CMECh B COCTOSTHHUH
paBHOBecus. Eciu 3T0 He BBINONHACTCS, NPEACKKUTE HAIIPABICHUE CMEILCHNS PABHOBECHSL.

4. JTns ransBanmueckoro ementa: (—) Ni | Niz*[|Sn? | Sn (+)

E°ni?*ni = -0,257 B, E°sn?*sn = -0,137 B
a) BEIYMCIUTE E° 17151 5TOr0 raiibBaHMYECKOro 3J1eMEHTa;
0) BerurcauTe E a5 3TOr0 ranbBaHNUECKOro 3J€MEHTA B CIICAYIOIINX YCIOBUSX:
a2+ = 1 Momb/im; ag 2+ = 10" Mons/m.

Bapuanr 4
1. Onpenenute CTaHAAPTHYIO SHTAIBIHIO 0Opa3oBaHus Toko3bl CegH120s, eciam cranmapTHbIC
SHTAJBIIMK CropaHusi TpaduTa, BOJAOPOJAA M TIIIOKO3bI PaBHBI COOTBETCTBeHHO -394, -286 u -2600
KJI>k/MOIIB.

2. st peakiin NOgy + Claory — NOClry + Cly onpenienierbl 3Ha4eH#ss KOHCTAHT CKOPOCTH MPH JABYX
temneparypax: Ki = 35,6 ix/(monsxc) mpu T1 = 280 °C u k; = 67,9 n/(monexc) mpu T, = 300 °C.
BbIUuCIuTe SHEPTUIO aKTHBAIMK M 3HAYEHHE KOHCTAHTHI CKOPOCTH peakimn Kz mpu Tz =290 °C.

3. CranpmaptHoe M3MeHeHue sHepruu ['mb0ca ans peakuun A + B < AB npu 298 K paBho -8
k/I>x/Monb. HauanbHble KoHIIeHTpanuu BeuiecTB A 1 B paBHbI 1 Monb/n. Halitu koHCTaHTy paBHOBECHS U
paBHOBECHbIE KOHIIeHTpau A, B u AB.

4. T'anbBaHUYECKUH SJEMEHT COCTOUT U3 METAIUIMYECKOro LUHKa, norpyxeHHoro B 0,1 M pacTtBop
HUTpaTa [IMHKA, U METAJNIMIECKOT0 CBUHIIA, TorpykeHHoro B 0,02 M pacTBOp HUTpaTa CBHHIIA.

E°zn%*/zn = -0,76 B, E°p?*/pp = -0,13 B
a) paccumuTtaiite crannaptayto JJ[C 311eMeHTa 1 OlleHUTE KOHCTAHTy PaBHOBECHS;
6) Beruuciute DJ1C aneMeHTa U OnpeaeuTe HAIIPaBJICHUE PEaKIIuH, TIPOTEKAIOIICH B HEM.

Ilpumepnoie memul pepepamos:

11. Xumnueckue npoOieMsl HepepaboTKH MPOLYKTOB BO3OOHOBIISIEMBIX IPUPOIHBIX PECYPCOB.

12. AnprepHaTHBHbIE HWCTOYHHKH TOIUIMBA. CHHTETHUECKOE JKUAKOE TOIUIMBO M OMOTOIUIMBO,
METOABI ¥ BBICOKOTEXHOJIOTUYECKUE MOIXO0ABI K ITOTYyISHUI0 ONOTOILIHNBA.

13. PakeTHble TOMIMBA: THIIBI U XUMHYECKHI COCTaB.

14. OyHKIMOHANLHBIE MaTEepHANbl: CHCTEMaTHKa M KiIacCH(UKaIluUs 1O COCTaBy, CTPYKType H
(YHKIIMOHAILHBIM CBOMCTBAM, TPHHIMIBI MONYyYeHUsT W JIu3aiiHa, (usnyeckue cBoiicTBa U
MPaKTHYECKHE TIPUMEHEHHSI.

15. KoHCTpyKIIMOHHBIE MAaTepHalbl W KOMIIO3UTHI: OTIMYMTENbHbIE OCOOEHHOCTH, OCHOBHBIC
KpUTEPUU Ka4eCTBA, MEXaHUYECKUE CBONCTBA.



16.

17.

18.
19.

20.

21.

I'ubpuaHble MaTepuanbl: MPHUPOJHBIE M WCKYCCTBEHHBIC THOPHIIHBIE MaTepHalbl, OCHOBHBIC
MIOJTXOJTBI K TIOYYEHHIO U 00JIaCTH IPUMEHEHHS.

HanoMarepuaibl: OCHOBHBIE TOHATHS, pa3MepHble 3(PGhEKTH, PEaKIIMOHHAS CIIOCOOHOCTS,
HAHOKATATN3aTOPbl, HAHOKOMIIO3UTHI.

brodunbHOCTE ¥ TeXHOPHUIBHOCTh XUMHUECKUX 3JIEMEHTOB.

[loBenenne 3arpsi3HuTeneld  (KCEHOOMOTHKOB) KakK — CIOXKHBIA — MPOIECC  XHUMHUYECKOro
B3aUMOJICHCTBUS UX C KOMIIOHEHTaMH OKPY KaloLIel Cpe/ibl.

I'eoceprr  3emmn. Crpoenue, cBoiicTBa, auddepeHHanusl BEIIECTBa, IUIaHETAPHBIN
METa00IH3M.

3aKoHBI AESITETLHOCTH OMocdepbl W pa3BUTHSA TexHochephbl. TOTaTbHOCTh CBS3CH B MPUPOIE H
TexHochepe.

4. IlepeyeHb THNOBBLIX BONPOCOB M TeM /[Jisi NPOBeIeHUS] NMPOMEKYTOUHOH AaTTeCTAlUU
00y4yaroIuXxcs M0 UTOraM o0y4eHust

1.

ok~ wN

o N

10.

11.

12.

13.

14.
15.

16.
17.
18.
19.
20.
21.

22.

23.

24,

BemectBa mpocThle U ClOKHBIE. ATrperaTHble COCTOSHHUS BeLIecTBa. DJIEMEHTHI, COEAMHEHUS,
CMECH.

Xumuueckue (HopMyIbl, MOHATHE MOJIL.

OTHOCHUTENBHAS aTOMHAs Macca.

OCHOBHBIE THITBI XUMUYECKUX PEAKIU, TPUMEPBI.

CrexnoMeTpus XMMUYECKUX PEaKIIUH.

OcCHOBHBIE TpECTaBICHUS 00 IECKTPOHHOM CTPOCHWH aTOMa: KBAaHTOBBIC YHCJIA M aTOMHBIC
opbuTanu, GOpMbI ATOMHBIX OPOUTAJICH.

DNeKTpOHHBIE KOH(PUTYpaIMU aTOMOB: MPaBHJIa 3aMIOJTHEHUS AIEKTPOHHBIX 000JI0YEK.
IleppogMYHOCTE CBOMCTB JIEMEHTOB M UX COCOUHEHHI: NMEPUOAUYECKAs CHUCTEMa 3JEMEHTOB
A.W. MenneneeBa, ocHOBHas HWH(OpPMANHA, COAEpKAMasCi B HEH, CBA3b NEPUOTUIECKON
CHUCTEMBI DJIEMEHTOB CO CTPOCHUEM aTOMOB.

[lepnoanuHOCTh (PU3MYECKUX CBOMCTB 3JEMEHTOB: aTOMHbIE W HOHHBIC PaIuyChl, SHEPTHS
MOHM3AIUK aTOMa M CPOJCTBO K AIEKTPOHY. DIEKTPOOTPUIATEIHHOCTb.

[Mepuonnueckast — kmaccuUKalysi — SJIEMEHTOB:  METAIB,  HEMETaUlbl,  METaJJIOWIbI.
IleppoyHOCTE  XMMMYECKMX CBOWCTB  3JIEMEHTOB UM HX COCIMHEHHUH: OCHOBHBIE
3aKOHOMEpPHOCTH.

IlonsiTre O CTeNIeHN OKUCIIEHUS 3JIEMEHTOB, YCTONYMBHIE CTEIIEHH OKHCIICHHS.

Bunel xuMudeckoil CBA3M: HMOHHAs, MeTaJUIMdecKas, KoBaJeHTHas. CBONCTBa BEIIECTB H
MaTEPUANIOB C Pa3IMYHBIM TUIIOM XHMHUYECKON CBS3H.

Mexann3mbl 00pa3oBaHHs Y OCHOBHBIE XapAKTEPUCTHKH KOBAJEHTHOW CBS3M (IJIMHA, SHEPrus,
YroJl CBSI3H, AUMOJILHBII MOMEHT CBSI3N).

Crieruryeckre cBOHCTBa KOBaJICHTHON CBSI3H — HACHIIIAEMOCTh U HAIIPABICHHOCTb.

Teopust OTTaNKUBaHMS DIEKTPOHHBIX Map BaleHTHBIX opoutaneir (OI1BO). DnemeHTH MeTOa
BAJICHTHBIX CBS3€H: MOHSATHE O THOPUAM3AIIMN ATOMHBIX OpOHTANEH.

IonsipHbIE ¥ HEMOSPHBIE MOJIEKYJIBI, TUMOJIBHBI MOMEHT MOJIEKYJIHI.

BopoponHnas cBs3b U craOble MEXMOJIEKYJIIPHbIE B3aUMOICHCTBHSL.

OCHOBHBIE KJIACChl HEOPTaHNYECKUX COEAMHEHNMN: OKCH/IBI, THAPOKCUABI, KUCIOTHI, COJIH.
OCHOBHBIE KJIaCChl OPraHUYECKUX COETUHEHHH.

I-ii 1 11-i1 3aKOHBI TEPMOAMHAMUKH, SHTAIBIU XUMHUYecKoi peakuuu. [lonsTre 06 sHTpOIINH.
DK30- U SHJIOTEPMUYECKUE peaknuu. TepMoOXuMHUECKHe YpaBHeH!s. DHepreTrudeckue 3hhexTs!
XUMHUYECKUX PEAKIIUH.

3akon I'ecca m ero mnpumenenue. CTaHmapTHBIE SHTANBINK OOpA30BaHHWA W CTOPAHUS
XUMHAYECKHX coeJrHeHNH. TermoBble 3GEeKThl XUMHISCKHX U QU3UKO-XUMHUECKUX TPOIIECCOB
(pacTBOpeHus, (Ha30BEIX EPEXOIO0B U JIp.).

CaMoIpou3BOJIbHBIE  XMMHYECKME IPOLECChl, YCIOBHA MX MpoTekaHus. M3obapHo-
M30TePMUYECKUH OTeHal. Y paBHeHue [ 'udoca.

@akToppl, ONPEIENAIONIME HANpPABICHHE TNPOTEKAHHA XUMHUYECKHX pEaKIUi, BIHSHUE
temneparypsl. O6paTHUMbIe 1 HEOOPATUMBIE PEAKIIHH.



25. TloHsiTHE XMMHUYECKOTO PABHOBECHS, €r0 KPUTEPHH, XMMUIECKOE PABHOBECHE B Ta3000pa3HBIX
cucTeMax u pactBopax. KoHcTaHTa XUMHUYECKOTO paBHOBECHSL.

26. CMmenieHne XMMUYECKOTO PABHOBECHS: BIHSIHUAE KOHIICHTPAIMH, TEMICpPATypbl M JaBICHHUS.
ITIpunmun Jle lartenbe.

27. TlonsiTHe CKOPOCTH XHMHYECKUX PEAKIWH, KMHETHYECKOE YpaBHEHHE XHUMHUYECKON peakilvu,
3aKOH JIEHCTBYIONIMX Macc. 3aBUCUMOCTh CKOPOCTH XUMUYECKOM PEakIiu OT KOHIICHTPAIHH.

28. KoHcTaHTa CKOPOCTH XHMUYECKOH peakivu, MOPSI0K ¥ MOJIEKYIAPHOCT XMMUIECKOW peaKilvuu.
MeToabl onpeeeH s MOPSIIKa XUMHUUECKONW PEaKIHH.

29. BriusiHre TeMmepaTyphl Ha CKOPOCTh XUMHUUECKUX peakiinil. YpaBHeHHe AppeHnyca, ero aHaius.
DHeprust aKTHBAIWHU, CKOPOCTHIMMUTHPYIOIIAS CTAINS XUMUUECKON PEaKIIHy.

30. Karanu3aTtopsl ¥ KaTajus.

31. Baxueiimme OKHUCIIUTCIIN " BOCCTaHOBHUTCIIN. OKUCIUTETLHO-BOCCTAHOBUTCIHHAS
JIBOMCTBEHHOCTD. OKHUCIUTEILHO-BOCCTAHOBUTEIILHBIC pEaKknmuun B SJICKTPOXUMHYECCKUX
CHUCTCMaAXx.

32. l'anpBaHMUYECKHE OIIEMEHTHl Ha MpHUMepe TralbBaHHMUeCKoro siemeHTa JaHudnsa-SAxkoow.
CrannapTHblEe OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE MOTEHIIUANBI, METO/IBI X ONPEEIICHHS.

33. TepmomuHamMHKa B TalbBaHUYECKMX 3JeMeHTax, ypaBHeHue Hepucra. Pacuer 3JIC
TaJIbBAHUIYECKOTO AIIEMEHTA.

34. TornmuBHBIE 3JEMEHTHI, BUABI, YCTPOWCTBO W TPUHIMII PaOOTHl HA TPUMEpPe BOIOPOIHO-
KHCIIOPOTHOTO TOTLTUBHOTO AneMeHTa. [IpenMyIiiecTBa u CII0O)KHOCTH UCTIONB30BaHMSI TOTUTHBHBIX
AIIEMEHTOB.

35. AKKYMYJSTODEL.

36. Xumuueckass KOppo3us. DIESKTPOXUMHYECKast KOPPO3Us. 3aluTa MaTCPUAIOB OT KOPPO3HH.

37. TloHsTHE 7EKTPOIM3a U MIPAKTHICCKUE TPUMEHEHHS DIIEKTPOXUMHUYECKHX MPOIECCOB.

38. Opranuueckue monumepsl. [Ipumepsl nonuMepoB. MonekymspHas Macca nonumepoB. OCHOBHBIE
CBOICTBa (DM3UKO-XMMHUYECKUE CBOHCTBA ITOJINMEPOB.

39. buononmmeps! 1 MX PUPOIHBIE CHIPHEBBIE HCTOUHUKH.

40. CtpykTypa, PU3NKO-XUMHYECKHE CBONCTBA MOIMCaXapuI0B. MeTOIbl HCCIEeIOBAHUS CTPYKTYPHI
Y CBOWCTB TIOJIMCAXapUI0B, HANPABIEHHUSI TPAKTHYECKOTO UCITOIL30BAHUS.

41. Xumuyeckre Tporecchl M peakumu B - armocdepe. Dorommccounmanus. MoHuzanus.
PeaknmonHociocoOHbIe YacTHIlbl aTMOc(epsl. Peakiiny HOHOB B aTMOcdepe.

42. Crpatochepnbiii 030H. [{ukn Yenmena. Katanutuueckue MUKIIbI pa3pylieHUs cTpaTochepHoro
030Ha. O30HOBBII IIUT U O30HOBAS JBIPA.

43. Tlpupona u mpobinema mapHUKOBOTO dddekra. [lapHrkoBbie Ta3pl. Bo3MokHBIE TOCIENCTBUS
MApPHUKOBOTO 3 dexTa.

44, XUMUYEeCKHl COCTaB MPECHON N OKEaHMYEeCKOW BOMBI. ['a30BbI COCTAaB OKEAHWYECKHUX BOJI.

45. AHTpOTIOTEHHOE 3arpsi3HeHHe BOJ MHPOBOTO OKeaHa. TpaHchopmaiusi ©  OIACHOCTh
3arpsi3HUTENCH B rugpocdepe.

46. Tlpoueccsl TpaHchopMaIUU 3eMHOM KOPHI MO JISCTBUEM BHEIIHUX M BHYTPEHHUX (HaKTOPOB.

47. AnpTepHaTUBHBIE HWCTOYHHUKHM TOIDIMBA. CHHTETHYECKOE JKHUIAKOE TOIUIMBO W OWOTOIUIMBO,
METO/IbI ¥ BBICOKOTEXHOJIOTUYECKHUE MOIXO/bI K MOTYYEeHUI0 OMOTOIIIHBA.

48. XuMu4ecKre OCHOBBI CO3J[aHWsI HOBBIX (DYHKIIMOHAIBHBIX MaTepuasioB. OCHOBHBIC TMOHSATHS:
®da30BbIe COCTOSIHUE BElIEeCTBa, (ha30Bble paBHOBECHs U (a3oBble Mepexoabl. TBepabie pacTBOPEI,
CIUIaBHI.

49. OyHKIMOHANBHBIE W KOHCTPYKIMOHHBIE MAaTEpUANbl: TPUHIUIBI TOIYYCHHS W [Au3aiiHa,
(bu3nUecKue CBOWCTBA U NIPAKTHUECKIE TIPUMEHEHHUSI.

50. HaHomatepuanpl: OCHOBHBIC TIOHSTHS, pa3MepHble SPQEKTHI, pPeakIUOHHas CIOCOOHOCTb,
yIIIepOJIHbIE HAHOMATEPHANbI, HAHOKATAIN3aTOPbI, HAHOKOMITO3UTHI.

Kpumepuu ouyenusanusa:
omeHKa «oTan4gHo (10)» BBICTABIAETCS CTYACHTY, ITOKa3aBIIEMy BCECTOPOHHHE,
CHCTEMaTH3UPOBAaHHbIE, TTTyOOKHE 3HAaHUS YUeOHOH MporpaMMbl AUCHUIUIUHBI TIPU OTBETE



HK3aMEHAIIMOHHOTO OMiIeTa ¥ OTBETE Ha BOMPOCHI IO MPOrpaMMe AUCLUUIUIMHBL, @ TAKXKE 10
pe3yibTaTaM KOHTPOJIBHBIX padoT;

OLICHKA «OTIUYHO (9)» BBICTABIISAETCS CTYIAEHTY, IOKa3aBLUIEMY CUCTEMATU3UPOBAHHBIE,
ri1yOOKHe 3HaHUs y4eOHON IpOorpaMMbl JUCLUIUIMHBL IPU OTBETE SK3aMEHAI[MOHHOIO OUJIeTa U
OTBETE Ha BOIMIPOCHI MO MPOrpamMMe AUCLUHUIUIMHBL, a TAKXKE [0 pe3yabTaTaM KOHTPOJIBHBIX padoT;
OLIEHKA «OTIMYHO (8)» BBICTABIISIETCS CTYAEHTY, I0KA3aBIIEMY CUCTEMATU3UPOBAHHBIE, 3HAHUS
y4eOHOM ITPOrpaMMbl IUCHUIUIMHBI IIPU OTBETE HK3aMEHALIMOHHOIO OMJIeTa U OTBETE HA
BOIPOCHI IO IPOrpaMMe AUCLUIUIMHBIL, a TAKXKe 10 Pe3yIbTaTaM KOHTPOJIbHBIX padoT;

OLIEHKa «X0poulo (7)» BBICTABIISIETCA CTYIEHTY 110 pe3yJIbTaTaM KOHTPOJIbHBIX padoT, €Ciiv OH
TBEPJI0 3HAET MaTepual 7K3aMEeHAllMOHHOI 0 Ouiera, FpaMOTHO U IO CYIIECTBY U3JIaraeT ero,
yYMEET IPUMEHSTH I10TY4YEHHbIE 3HAaHUS Ha IPAKTHUKE, HO TOIYCKAET B OTBETE WM B PEILICHUU
3ajjay HEKOTOPbIE€ HETOUHOCTH;

OLIEHKA «XOpouIO (6)» BBHICTABIISIETCA CTYIEHTY 10 pe3yJIbTaTaM KOHTPOJIbHBIX padoT, €Ciiv OH
3HAeT MaTepuall HIK3aMEHALlMOHHOTO OuJIeTa, [0 CYLIECTBY U3JIaraeT ero, yMeeT IPUMEHATh
[IOJIyYE€HHBIE 3HAHUS HAa IPAKTHKE, HO JOIYCKAEeT B OTBETE MHOI'O HETOYHOCTEH;

OLIEHKA «XOpOIIO (5)» BBICTABISAETCS CTYJCHTY 10 pe3ybTaTaM KOHTPOJIbHBIX PaboT, €CIIU OH
3HAaeT MaTepuaj 3K3aMEHAIMOHHOT 0 OUJIeTa, N3JIaraeT €ro, yMeeT IPUMEHSATh MOJIyYEHHbIE
3HaHUS Ha IPAKTUKE, HE IOIYCKAeT B OTBETE IPYOBIX OINOOK;

OLICHKA «yJIOBJIETBOPUTEILHO (4)» BBICTABIISIETCS CTYIEHTY 10 pPe3ybTaTaM KOHTPOJIbHbBIX
paboT, a TakXke, €ClIi BO BpeMs 0TBETa 3K3aMEHALlMOHHOI0 OMJieTa OH Moka3al (parMeHTapHBIH,
XapakTep 3HaHUM, HEJOCTaTOYHO NPaBUIbHBIE (OPMYIUPOBKHU 0a30BbIX IMOHATHUI, HO IIPU 3TOM
OH BJIaJIe€T OCHOBHBIMH pa3zieslaMH yuyeOHOH porpaMmbl, HEOOXOAUMBIMHU IS JalbHENIIEro
00y4eHus;

OLIEHKA «yJIOBJIETBOPUTEIBLHO (3)» BBICTABIISACTCS CTYJEHTY 10 pe3yJbTaTaM KOHTPOJIbHBIX
paborT, a TakXKe, eclIM BO BpeMs OTBETa 3K3aMEHAIlMOHHOTI0 OMIeTa OH MOKa3al pa3po3HEHHBIN
XapakTep 3HaHHWH, HeIOCTaTOYHO MpaBUIIbHBIE (POPMYIUPOBKH 0A30BBIX MOHATUH, HAPYILIEHUE
JIOTUYECKOU MOCIIEA0BAaTENbHOCTH B U3JI0KEHUH [TPOrPAaMMHOI0 MaTepuaa, Ho IIpH 3TOM OH
BJIaJIe€T OCHOBHBIMH pa3ziesaMH yuyeOHOH mporpaMmbl, HEOOXOAMMBIMHU IS 1albHEUIIEro
00y4eHHUs U MOKET MPUMEHSATH MOJyYeHHbIE 3HaHUS IO 00pa3lly B CTaHJApTHOMN CUTYyalllH;
OLIEHKAa «HEYJOBJIETBOPUTEIBHO (2-1)» BBICTABIAETCS CTYJEHTY 110 pe3yabTaTaM KOHTPOJIbHBIX
paboT, a Tak¥Ke, eCJIM BO BpEMsI OTBETA IK3aMEHALIMOHHOT0 OMIeTa, OH MOKa3aJl 4YTO HE 3HAET
00JIbIIEH YacTH OCHOBHOT'O COJIEpKaHMsl yueOHOM MporpaMMbl IUCIUILINHBI, JOMyCKaeT Ipyobie
OIMOKHY B (POPMYJIMPOBKAX OCHOBHBIX IMOHATHH TUCIUIUIMHBI U HE YMEET UCIOIb30BaTh
MIOJIyYEHHBIE 3HAHUS [TPU PEILICHUN TUIIOBBIX MPAKTUYECKUX 3a]a4.

Kpumepuu oyenueanusn no ycmuomy onpocy

Ornenka Kputepuu onenku

BricTaBnsercs, ecnyu o0y4aromuicss pacKpbUl COJEpKaHUe MaTepraa
B 00beMe, MPeIyCMOTPEHHOM MPOrpaMMOM, HW3JIO0XKWI MaTephai
TPaMOTHBIM SI3BIKOM B OTIpeIeTIEHHON JIOTUYECKON
MOCIIEIOBATENIbHOCTHA, TOYHO HCIONB3YSl TEPMHHOJIOTHIO JAHHOTO
npeaMera Kak y4eOHOW AMCUUILIMHBI, OTBEYAl CaMOCTOSTENLHO 0e3
HaBOJALINX BOIPOCOB MPENOJABATENS; YCIEITHO OTBETIII HA TECTOBBIE
3aJaHus, MPABIJIBHO W OOOCHOBAHHO PEIINJI CHUTYallMOHHBIE 3a]la4H,
MPOAEMOHCTPUPOBAI yMeHHe 3aMoNHATh MEIUIMHCKYIO
JOKyMEHTaluoo (oT4eTHble W Y4€THbIE Qopmbl). Bo3MOXHBI onHA —
JIB€ HETOYHOCTH IIPH OCBEIIEHWH BTOPOCTETICHHBIX BOIPOCOB WA B
BBIKJIJIKaX, KOTOPbIE O0YYAIONIMIACS JIETKO MCIPABUII 110 3aMEYaHUIO
MIpenoaaBaressl.

9-10 6a1oB

BeicraBnsercs, ecaum oTBeT 0oOyd4aromerocs YIOBJIETBOPSIET B
7-8 6anos OCHOBHOM TPEOOBAHMAM Ha OTMETKY «OTJIUYHO», HO MPU 3TOM MMEET
MECTO OJIWH M3 HEJJOCTATKOB: JIOMYIIEHBI OJTHA - JIBE HETOYHOCTH MPHU




OCBEIICHUU OCHOBHOTO COJCp>KaHUA OTBETa, HCIPaBICHHBIC IO
3aMCUAaHMIO TIPETIOAaBaTels;, MOMYIICHHI OIMMOKa Win 0oJiee IBYX
HETOYHOCTEH TMpU OCBEIICHWHM BTOPOCTENCHHBIX BOIMPOCOB WU B
BBIKJIAJIKAX, JIETKO UCTIPABJICHHBIE M0 3aMEUAHHUIO MPENOIaBaTeIsl.

BricTaBmsiercs B CHEAYIONIMX  CIIydasx:  HEMOJNHO WM
HETOCJIeI0OBaTeIbHO PACKPBITO COAEp)KaHWE MaTepuana, HWMEITCS
OIMOKKW TIpU OTBETaX HAa TECThl, HETOYHOCTH B PEIICHUU
4-6 6amnoB CUTYallMOHHBIX 3aJad, HO IIOKa3aHO o0Ilee MOHWMaHWEe BOMpOca
U TIPOJIEMOHCTPHPOBAHBI YMEHHsS, JOCTATOYHBIE IS JabHEHIIEro
YCBOGHHSI MarTepHalia, OmpelelleHHOro y4eOHOl  mporpammon

JUCLUIUINHBL.
BricTaBnsercst B ciydasx, €clIM HE PacKpBITO OCHOBHOE COZEpIKaHHE
y4e0HOTO MaTepuana; 0oOHapyXeHO He3HaHHe WM HEeIMOIHOe

MOHUMaHUEe O0ydYaroImuMcs OOJbIIeH Win HauboJice BAKHOW YacTH
y4eOHOro Marepuaia; JOIMyIIeHbl rPyOble OIMMOKW MpPH OTBETaX Ha
BOMPOCHI COOECENIOBAHMUS, HEMPABIIBHO PEIICHbl CHTYallMOHHBIC
1-3 6anna 3ama4yy, JOMYyIIeHhl OMHMOKM B  OTBETaX HAa  TECTHl, HE
MPOJCMOHCTPUPOBAHO yMCHHE 3aI0JTHEHUS MEIUIHHCKOM
JOKYMCHTAIWK; JOMYyIICHbI OIMOKK B ONPECICHUN TMOHATHUA TpU
WCTIOJIb30BaHUN CICIUALHON TEPMHUHOJOTHH B PUCYHKAaX, CXeMax,
BBIKJIaJIKaXx, KOTOpLIe HC I/ICHpaBHCHBI II0CJIC HECKOJIBKUX HABOAALIUX
BOIPOCOB TPEIIOIaBaTEsL.

Pedepar — ¢dopma M3MOKEHUS M HMHTEPHPETALMH HICH, COACPKALIMXCS B HECKOJIBKUX HCTOYHHKAX
(pekoMeHnayeTCsl UCTOb30BaTh He MeHee 10), koTopas TpeOyeT YMEHUsS COTIOCTABISTh ¥ aHAJIM3UPOBAThH
pasn4HbIe TOUYKH 3peHus1. Pedepar, B oTimuue oT KOHCIEKTa, SBISIETCSI HOBBIM, aBTOPCKUM TEKCTOM, UTO
MOJpPa3yMeBaeT HOBOE M3JIOKCHHE, CUCTEMATH3aLHUI0 MaTepuasa, ocoOyH aBTOPCKYIO MO3HLHI0 IpU
COIIOCTABJICHUH Pa3lIMYHBIX TOYEK 3peHus. PedepupoBanme mpennoiaracT H3I0KEHHE KaKOTro-THOO
BOMpOCa Ha OCHOBE Kiaccuukanuu, oO0OIIeHNUs, aHaIM3a U CHHTe3a MH(OpMaluy, MOTy4YeHHOH H3
HECKOJIbKUX JUTEPATYPHBIX WM MHTEPHET WCTOYHMUKOB. MUHMManbHBINH 00BeM pedepata 15 crpanwmil,
00s13aTeNTbHO HAJIMYHUE 3aKIIOUEHUsI U BBIBOJIOB. Pedepar onieHMBaeTCs 1Mo CIEAYIOINIMM KPATEPHUSIM:

Kpurepuu [TokazaTenu
ABTopckas - aKTYaJIbHOCTb ITPOOJIEMbI U TEMBI;
S — - HOBH3HA 1 CAMOCTOATENBHOCTD B IOCTAHOBKE MpoOJIEMBI, B
(hopMyITMpPOBaHUN HOBOTO acIieKTa BRIOPAHHOW I aHAIIN3a IPOOIIEMBL;
- HAJIM4YUe aBTOPCKOM MO3UIINHU, CAMOCTOSTENILHOCTD CYKIEHUH.
- COOTBETCTBHE IUIaHa TeMe pedepara;
- COOTBETCTBHE COJIEPKaHUS TEME U TUIaHy pedeparta;
CreneHs - MIOJTHOTA Y TITyOMHA PaCKPHITHsI OCHOBHBIX TIOHATHH MPOOIIEMEI;
PaCKPHITH - 000CHOBaHHOCTB CIIOCOOOB U MeToz10B paboTHI C MaTEPUATIOM;
cymHoCTH - yMeHHe padoTaTh C JINTEPATYPOH, CHCTEMATU3UPOBATh M CTPYKTYPUPOBATh
poOIIEeMBI Mareprai,

- HAJIMYHNEC 3aKJIIOUYCHHUS U BBIBOJIOB,
- yMmeH#ne 000011aTh, COTIOCTABIIAT PAa3TUYHbIE TOUYKH 3PEHHS 110
paccMaTpuBacMOMY BOIPOCY, apIYMEHTUPOBATh OCHOBHBIC TIOJIOXKEHUS U

BBIBOJIBI.
OO00CHOBaHHOCTH |- KPYT, IIOJIHOTA HCIIOJIB30BaHUs TUTEPATYPHBIX HICTOUHUKOB TI0 IPOOIIEME;
BhIOOpa - IPUBJICYEHHE HOBEWITUX PadoT 1Mo mpodiieMe (KypHaJIbHbIE Ty OIHKaIHH,
HUCTOYHUKOB MaTepHaibl COOPHUKOB HAYYHBIX TPYAOB U T.1.).

- IPaBWIbHOE OPOPMIIEHHE CCHIJIOK Ha UCTIONIb3YEMYIO JIUTEPATYPY;
Coburonenue - [PaMOTHOCTb U KYJIbTYypa U3JI0KECHHS;
TpeOOoBaHMIT K - BJIaJIeHWE TEPMHUHOJIOTHEN U MMOHATHIHBIM amapaToM Npo0IeMbr;
odopMIIeHUIO - cobmoienne TpeboBaHui K 00beMy pedepara;

- KyJIbTypa opopMIICHUS: BbIAEIEHUE a03aleB.

I"'paMmoTHOCTB - OTCyTCTBHE OphoTrpadhUIeCKUX U CHHTAKCHISCKUX ONMTUOOK, CTUITUCTHICCKIX




MOrPEIIHOCTEH;
- OTCYTCTBHE OTICUATOK, COKPAIICHHIA CIIOB, KPOME OOIIEITPUHSTHIX;
- IUTEPATYPHBIA CTUIIb.

Kpumepuu ouyenusanusn peghpepamos

OneHka Kpurepun orieHKu
BBICTABJIICTCS, €CJIM BBINIOJHEHBI BCE TPEOOBAHUS K HAMHCAHUIO U
3ammre pedepara: oOo3HadeHa TmpodiIeMa W O0OOCHOBaHA eé
aKTyalbHOCTb, CACTAH KPATKWH aHAlM3 pa3jMYHbIX TOYEK 3PCHUS Ha
9-10 6amioB paccMaTpuBacMyl0 TpOOJeMy U JIOTUYHO M3JI0KEHAa COOCTBEHHAS

MO3HIMUs, CHOPMYIUPOBAHBI BBIBOJBI, TEMa PACKPHITA TOJIHOCTEIO,
BBIIEp)KaH 00BEM, COOIOIEHBI TPeOOBaHMS K BHEITHEMY O(OPMIICHHIO,
JIaHBI IPABUJIHHBIC OTBETHI HA JIOTIOJTHUTEBHBIC BOITPOCHI.

BBICTABIISICTCS, €CJIM OCHOBHBIE TPEOOBaHUS K pedepaTy U €ro 3aluTe
BBITIOJTHEHBI, HO TIPH 3TOM JIOMYIIECHBI HEOYETHI; B YACTHOCTH, IMEIOTCS
HETOYHOCTH B U3JIOXKEHHHM MaTrepuaia; OTCYyTCTBYeT JIOTHYecKas
MOCJICIOBATEILHOCTh B CY)KICHUSX; HE BBIICp)KaH 00bEéM pedepara;
HUMEIOTCS YIYIICHUS B OQOPMIICHUH; HA JIOTIOJIHUTEIILHBIC BOMIPOCKHI IIPU
3aIIUTe TaHBI HEMOJTHBIE OTBETHI.

7-8 0aIoB

BBICTABJISICTCA, €CIIn HUMCIOTCA CYII€CTBCHHBIC OTCTYIUICHHA oT
TpeOoBaHU K pedepupoBaHMIO; B YAaCTHOCTU: TeMa OCBEIICHA JIMIIb
4-6 6ammoB YaCTHYHO; JOMYIIEHBI (haKTHYecKhe OMMOKHA B COAepXaHuH pedepaTa
WIM TpU OTBET€ HAa JOMOJHUTENBHBIE BONPOCHL; BO BPEMS 3aIlUTHI
OTCYTCTBYET BBIBOJL.

BBICTABIISICTCSI, €CIM TeMa pedepara HE pacKpbiTa, BBISIBICHO
1-3 6amna CYIIECTBEHHOE HETIOHWMAaHHE TMPOOIEeMBl WIIH XKe pedepar He
IpE/ICTaBICH BOBCE.

I[pe3eHTaNNK JOIDKHBI OBITH TIOATOTOBIICHBI B peaakTope Power Point miu ero anamorax u couepxarh HE
MeHee 10 crmaiiioB (He BKIIOYas TUTYJIBHBIA claiin), 0Os3aTeNbHBIM SBISIETCS HAMYHME Cllaiia ¢
BbIBOJIaMu. ClaifJibl TOJKHBI pacriojiaraThCsi B JIOTHUYECKOH MocienoBaTelibHocT. MHpopMalus 10/mKHa
OBITH TPAMOTHO M HATJISAIHO MPEACTABICHA C HAYYHOM TOYKH 3pSHHS B BUE TaOJUIl, Tpa)uKOB, CXEM U
T.1., OCHOBaHa Ha OOBEKTHBHBIX JaHHBIX.

ITo uroram J1abOpaTOPHBIX PA0OT CTYJACHTOM JIOJIKEH OBITh MIOJITOTOBJICH OTYET, COACPIKAIIIHI

*  Temy padoThI,

*  1IeNb PaboTHI,

*  IepeYCHb WM KPATKOE OMHCAaHUE 000PY/I0BaHMUS, UCIIOIB30BAHHOE IIPH IIPOBEICHUH OTIBITOB;

*  HEOOXOAMMBIC CXEMBbI, TAOJIUIIBI PE3YIbTATOB U3MEPEHUHN U PaCUETOB;

*  pacueTHas, rpaduUecKas WM pacueTHO-rpaduuecKas 4yacTH, CoAepKaiiue GopMyiisl, Tpaguku,

JuarpamMmmebl 1 T.J1.;

*  BBIBOJIBI C 3aKJIFOUYCHUEM O MPOJICIaHHOM padoTe.
3amuTa OoTYeTa MO JAOOPATOPHOW paboTe BBINIONHSAETCS B BHUJE YCTHOTO OTBETa Ha KOHTPOJIBHHBIE
BOTIPOCHI TPEIONIABATEN U OOCYXKICHUS TPOJAETaHHOTO 3KcrnepuMmeHTa. CTyIeHT IOJDKEH IMOHHMATh
COJIEpIKaHUE BBIMTOJHEHHON pabOoThI (3HATH ONPEACICHUS TOHATHUH, YMETh Pa3bICHUTH 3HAUEHUE M CMBICTT
0000 TePMHUHA, UCTIOB3YEMOT0 B padoTe | T.11.).
Kpumepuu oyenxu nadopamopnvix pabom:

Ornenka Kpurepun ouenkn
1-2 Ganna Pabota BeImosHeHa MOMHOCTHIO. PadoTa 6e3 3aImunThI.
4-3 6anna PaGorta BeImomHEHA TOMHOCTHIO. CTYAEGHT HE BIIAZIEET TEOPETUUYECKHM MaTepHalioM,

JoTycKasi rpyOble OMIMOKH, MCIIBITBIBACT 3aTPyIHEHHS B (POPMYIUPOBKE COOCTBEHHBIX
CYKICHHH, HECTIOCOOCH OTBETHUTH Ha JIOTIOIHUTEIIbHBIE BOMPOCHI.

5 GanoB PaGora BeImomHEHa TOMHOCTHIO. CTYAEHT NMPAKTUYECKH HE BIAJEET TEOPETUYECKUM
MaTepuagoM, JIOMyCKas OMMOKH IO CYHIHOCTH paccMaTpuBaeMbIX (00CYKIaeMBbIX)
BOIIPOCOB, UCIIBITHIBACT 3aTPYAHEHUS B (HOPMYIUPOBKE COOCTBEHHBIX OOOCHOBAHHBIX
APTYMCHTHUPOBAHHBIX CY)KIIGHI/II\/'I, JOITyCKacT OIINOKH ITPpU OTBCTC HA NOIOJIHUTCIIbHBIC




BOITPOCHI.

7-6 6aioB PaGora BeImonHeHa MONHOCTHIO. CTYHEGHT Bia/leeT TEOPETHYECKHM MaTepuaioM Ha
MHHUMAJIBHO JOMYCTHMOM YPOBHE, OTCYTCTBYIOT OIIMOKH TIPH OIMCAHUHM TEOPHUH,
UCTIBITHIBACT 3aTpyIHEHHS B (QOPMYJIUPOBKE COOCTBEHHBIX OOOCHOBAaHHBIX U
apryMEHTUPOBAHHBIX  CYXKICHHH, JOMyCKas HE3HAYWTENbHbIE  OMMOKM  Ha
JOTIOJIHUTEJIFHBIE BOITPOCHL

8 bamos Paborta BbimonHeHa mnomHOCTBIO. CTYOEHT BiaJeeT TEOPETUUECKUM MaTepHalioM,
OTCYTCTBYIOT OIIMOKM TPH ONUCAHUU TEOpuH, (HOPMYIHPYET COOCTBEHHEBIE,
CaMOCTOSITENbHBIC, OOOCHOBaHHBIC, APTYMEHTHPOBAHHBIC CY)KICHUS, IOITyCKas
HE3HAYNTEIbHBIC OIIMOKN HA TOTMOJTHUTEIBHBIC BOTIPOCHL.

9-10 6amtoB PaGora BemonHEHAa MONHOCTBIO. CTYACGHT BIAJCET TCOPETHUSCKUM MaTEpUAIIOM,
OTCYTCTBYIOT OIIMOKM TPH OINUCAHUU TEOpuH, (HOPMYIHUPYET COOCTBEHHEIE,
CaMOCTOSITEIbHBIC, OOOCHOBaHHBIC, APTYMEHTHPOBAHHBIC CYXKICHUS, MPEACTABIISCT
MOJIHBIE ¥ PA3BEPHYTHIC OTBETHI HA JOTIOIHUTEIbHbBIE BOIPOCHL.

5. Mertogu4yeckne MaTepHaJbl, ONpeleisiolIe MPOUHEAYPbl OLEHWBAHUS 3HAHWUH, YMEHMH,
HABBIKOB H (HJIM) ONBITA AeATEIbHOCTH

JuddepeHnmpoBaHHBIN 3a4€T TPOBOIUTCS 110 HTOTAM TEKYIIEH ycreBaeMocTH: OleHKa CTy/IeHTa
3a nu¢epeHIIMPOBaHHBIA 3a4eT PAacCYMTHIBACTCS KakK CpeiHee apu(MeTHdeckoe BCEX OICHOK,
MOJIYYCHHBIX CTYICHTAMH B TEUCHHE CEMECTpa 3a clady KOJUIOKBUYMOB o Moaymam 1 u 2, 3amurty
nmabopaToOpHBIX paboT, a TaK)Ke UTOTOBOE COOECcEeOBaHNE TI0 BCEMY MPONHACHHOMY KypCy. YUHUTHIBAETCS
TakkKe paboTa CTyJCHTA HAa MPAKTHYSCKUX 3aHATUAX (MOJrOTOBKA MNPE3CHTAIMA W JIOKJIAIOB) U
Hamycanue pedeparta 1o 3aJaHHOH TeMe.

JuddepeHnpoBaHHBIN 3a4€T 110 AUCIUILTUHE TPOBOIUTCS MTyTEM OPraHU3aIMU CIEIHATBHOTO
orpoca B YCTHOI (popme 1o Borpocam.

[Tpu nmpoBeennu yctHoro mudhepeHIMpOoBaHHOTO 3a4eTa o0yJaromemMycs npenocrasisercs 40
MHUHYT Ha OAroToBKY. Onpoc oOydaronierocs o OujaeTy Ha yCTHOM 3a4eTe He JJOJKEH
IPEBBIIATE OJJHOI0 ACTPOHOMMUYECKOIO Yaca.

Bo Bpems nposenenust qudGepeHIMpoBaHHOrO 3a4eTa Ipy MOJArOTOBKE OTBETOB HA OUJIETHI,
00yJaromuecs: MOTYT IOJIb30BaThCS MPOrPaMMOI TUCIUILIMHBI, KOHCTIEKTaMH JICKITUH 1 JTI000M
JIpYrou JIuTepaTypoi.

Bo Bpems npoBenenus quddepeHIMpoBaHHOTO 3a4eTa IPU OTBETE 00YUYaIOIErocsi Ha BOIPOCHI
10 OMJIETY OH HE MOXET I0JIb30BaThCs KOHCIIEKTaMU JICKIUH U JII000H Apyroit muTepaTypoil.




