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1. Ileam ocBoeHMSI TUCHUIIIUHBI

K 0CHOBHBIM meJsiIM OCBOEHHUS IUCHUIUIMHBI «OOIIas W HeopraHu4ecKas
XUMHSD OTHOCSITCS:

- TIOATOTOBKAa CTYyJI€HTa K JESATEIbHOCTH B COOTBETCTBUU C KBaJIH(PUKAIIMOHHON
XapaKTEePUCTUKON TIO HAIIPABJICHUIO;

- TIO3HAHHWE TPUPOABI M CBOWCTB MPOCTHIX M CJIOXKHBIX BEIIECTB, a TaKKe
METO/IOB HMX TOJYy4YeHUs U HUccieAoBaHus s Haubosee 3PPEKTUBHOrO
WCTIONIb30BaHUS B TEXHUKE.

- hopMupoBaHHe OOIICTEXHWYECKUX 3HAHWA W YMEHHHA TIO0 JaHHOMY
HarpasJICHHIO;

- IIeTICHANpaBICHHOE MPUMEHEHHE Oa30BbIX 3HAHWKA B 00JACTH XUMHUH B
npodeccnoHanbHOM e TeNbHOCTH;

- UI3YYCHHE U Pa3BUTHE MPAKTHUYECKUX HABBIKOB IO BOMPOCAM, CBSI3aHHBIM C
NPUMEHEHUEM OCHOBHBIX XHMHYECKHX 3aKOHOB, 3aKOHOMEPHOCTEH MPOTEKAHUS
XAMHUYECKUX PEaKIUi ISl pelIeHUs] KOHKPETHBIX TEXHUYECKUX 3a/1a4.

K ocHOBHBIM 3agadyaM OCBOCHHUS TUCHUIUIMHBI «OO0IIass ¥ HeopraHuveckas
XHMHSD» CJIETyeT OTHECTH:

- IIeTICHANpaBJICHHOE MPHMEHEHHE O0a30BBIX 3HAHMNA B 00JAacTH XUMHUH B
npodeccnoHaNbHOM e TeNbHOCTH;

- U3yYeHHE W Pa3BUTHE MPAKTUYECKUX HABBIKOB 10 BOIPOCAM, CBSI3aHHBIM C
INPUMEHEHHEM OCHOBHBIX XHMHYECKHUX 3aKOHOB, 3aKOHOMEPHOCTEH MPOTEKaHUS
XUMUYECKHUX PeakUuil 1 yMEeHUE IPUMEHSTh MOJyuYeHHbIe 3HAHHS TP SKCIUTyaTalluu
M YIpaBICHUH KAadyeCTBOM OHOTEXHOJOTHYECKUX TIPOU3BOACTB M TEXHOJIOTUH
MOJY4eHUs], UCCIETOBAHUS U IPUMEHEHUS! OMOIOTUYECKN aKTUBHBIX BEIIECTB.

2.MecTo nucuuiuiniabl B cTpykrype OOII 6akanaBpuara.

Huctmmuinaa «OO01mass 1 HeopraHM4ecKass XHUMHs» OTHOCHUTCS K UHCITY
podeCCHOHATIBHBIX YUeOHBIX IUCHUIUIMH K 0a3oBoil yactu 1ukiaa (Ne b 1.1.1.10)
OCHOBHOM 00pa3oBaTenbHOM MpOTrpaMMbl OakanaBpuaTa.

Hucrmmummaa «O01mast 1 HeopraHUdecKasi XMMUs» B3aUMOCBSI3aHA JIOTHYECKU U
COJIePKATEIbHO-METOJIMYECKH CO CIEAYIONMMH JTUCHUIIMHAMUA ¥ TMPAKTHKAMU
OOIT:

- OpraHuueckasi XuMus;

- du3znyeckKas XuMusi;

- AHanmUTHYECKask XUMUS U QU3UKO-XUMHYECKHE METO/IbI aHATN3A;
- KonnmouaHast xumus;

- XuMus OMOJIOTHYECKH aKTUBHBIX BEIIECTB;

- DKOJOTH4.

JIist  yCBOEHUWST JTUCHUIUIMHBI CTYACHTBI JOJDKHBI HWMETh MPEABAPUTEIIHHYIO
MOTOTOBKY 1O XMMHUH B 00BEME Kypca CPEeIHEH MTKOIBI WIIH KOJIJISKA.

3.I1lepevyeHb MIIAHUPYEMBIX Pe3yJbTATOB 00yYeHHsI MO JUCIHUILUIMHE (MOAYJII0),
COOTHECEHHbIE C IVIAHUPYEMBbIMH Pe3yJIbTATAMH 0CBOCHHSI 00pa30BaTeIbHOM
MpPoOrpaMMbl.



B pesynbrate OCBOEHMS JAMCHMIUIMHBL (MOAyJd) Yy  OOyYaromuxcs
(OpMHUPYIOTCS CIIEAYIONINE KOMIIETEHIIMH U JIOJKHBI ObITh JOCTUTHYTHI CJIEYIOIINE

pe3ynbTaThl 00y4YeHHsI KaK 3Tam (POPMUPOBAHMS COOTBETCTBYIOUIUX KOMIIETEHIIHI:

B pesyasbrare
0CBOEHUA
Kon o0pa3oBaTesibHOI IlepedyeHb MIaHUPYEeMBbIX Pe3yJbTATOB
KOMIIeTEeHIIH U NMPorpamMmbl 00yuYeHus M0 JMCUMILINHE
o0yuyarouuiicst 10J1KeH
o0JazaTh
OIlK-2 CriocoOHOCTHIO H 3HATh:

TOTOBHOCTbBIO - OCHOBHBIE 3aKOHBI ¥ TIOHSITHS XUMUH,

WCIIOIb30BaTh OCHOBHBIE | OCHOBBI TEOPHUHU CTPOCHHUS aTOMOB M MOJICKYI,

3aKOHBI €CTECTBEHHO- OCHOBBI XUMHUYECKOW TEPMOJUHAMUKH, OCHOBBI

HayYHBIX JUCIUIUIMH B | XUMHUYECKOM  KUHETHKH, XUMHUYECKOTO

npo¢eCCuOHATBHON paBHOBECHS, XUMUYECKHE CBOMCTBA 3JIEMEHTOB

NESITETbHOCTH, 17 79 COCIMHEHHM, TEOPETUYECKUEe U

MIPUMEHSITH METOTbI MPaKTUYECKUE TOAXOJAbl K IJIAHUPOBAHHIO

MaTeMaTHYeCKOTO IKCIIEPUMEHTa, O0pabOTKH U TPEACTaBICHUS

aHaJM3a u MOJTYYEHHBIX PE3YJIHTATOB

MOJICITMPOBAHUS, yMeTh:

TEOPETHYECKOTO 1 - ONpEIETATH MO CIIPABOYHBIM JTAHHBIM

SKCIICPUMEHTAIBHOTO SHEPreTUYECKUE XapaKTEPUCTUKH U T€OMETPUIO

HCCIeNOBaHMA MOJIEKyJI, TEpMOIHMHAMUYECKUE
XapaKTePUCTUKU XUMHUYECKUX PEaKIIni,
IIPOBOAMTH CUHTE3 BEIIECTB B TaOOPATOPHBIX
YCIIOBUSIX U ONPEIENIATh OCHOBHbIE
XapaKTEPUCTUKH TMOJYyYEHHBIX BEIIECTB,
IUTAHUPOBATh SKCIIEPUMEHT, MaTEMaTHUECKU
0o0pabaThIBaTh U NMPEACTABIATH MOTyUYEHHbIE
pe3yNbTaThl
BJIA/IeTh:
- HaBbIKaMU BBIIOJIHEHHSI OCHOBHBIX
XUMHUYECKHX JTJa00paTOPHBIX OIEpaIluii,
METOJJaMU  CHHTE3a  HEOPraHWYEeCKUX U
MPOCTEHIINX OPraHUYECKUX COeIMHEHUM;
METOJIaMU HCCIEeIOBaHUS (HU3HKO-XMMHYECKUX
CBOICTB OMOJIOTMYECKU aKTUBHBIX BEIIECTB;
npaBwiIaMu 0e30MacHOi pabOThl B XUMHYECKOMH
¥ MUKPOOHOIIOTHYECKON JTabopaTopuu.

OIIK - 3 CrocoGHOCTEIO 3HATh:

UCIIOJIb30BaTh 3HAHUSA O | -  OCHOBBI COBPEMEHHOW TEOPUH CTPOCHUS

COBPEMEHHOI KapTHUHE aTOMOB M MOJIEKYJI, TEOPHUH XUMUUYECKON CBSI3U

MHpa, B COCAMHEHUSX PA3JIUYHBIX THUIIOB, OCHOBBI

MPOCTPAHCTBEHHO- XUMUYECKOM TEPMOJMHAMUKH M XUMHUUYECKOU

BPEMEHHBIX KMHETUKH, METOJbl OMHCAHUS  XUMHUYECKOTO

3aKOHOMEPHOCTSIX, paBHOBECHSI PA3IMYHBIX CUCTEMAX, XUMUYECKHE

CTPOCHHH BEIIECTBA IJIs1 | CBOMCTBA, CIIOCOOBI OMyUEHUs AIEMEHTOB U UX

MMOHUMAHHUS COCIMHEHUI JUIsl TOHHUMAHUS OKPY>KAIOIIETro

OKPY>KaIoIlIero MUpPA U MUpa U SIBICHUN TPUPOIbI

SIBJICHUY TIPUPOLBI YMeETh:




- Ha OCHOBE 3HaHUI O COBPEMCHHOH KapTUHE
MHpA, [IPOCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMCPHOCTAX OCYHICCTBJIIATH IIOHUCK,
XpaHeHue, o00paboTKy © aHaIW3 HAy4YHO-
TEXHUYECKOH WH(pOpManUU Ui BBITOTHEHUS
HAay4YHO-TCXHHUYCCKUX u OpraHu3anMOHHbIX
peleHuin

BJIA/IETh:

- HaBbIKaMU aHaJIn3a HaquO'TCXHquCKOﬁ
I/IH(I)OpMaIII/II/I, BBITIOJITHECHUSA OCHOBHBIX
XUMUYECKHUX J1a0OPaTOPHBIX ONeparui 1is
CHHTE3a HCOPraHMYECKUX U MPOCTEHIITNX

OpraHUYECKUX COCAUHEHUH, JIaHUPOBAHUS
SKCIIEPUMEHTA, MaTeMaTHUYEeCKONH 00paboTKU U
IPEJICTaBJICHUS IOTYYEHHBIX PE3YJIbTaTOB

4. CTpyKTYypa M coJepKaHue JUCIHUITUHbI

O6mass Tpyao&€MKOCTh TUCHMIUIMHBI «OO0Ias W HeopraHudecKas XUMUS»
coctaBisier 8 3au€THhIX enunMI] (288 akagemuueckux uaca, w3 HuX 144 wyaca
CaMOCTOSITEILHON PabOThHI).

Crpyktypa B coaepkaHue TUCHUIUTHHBI «OO0IIas U HeopraHudecKas XUMUs
10 CPOKaM U BUJaM paboThl u3noxeHsl B [Ipunosxennn Ne 3.

1 cemectp: Paznen 1 «O6mas xumus». Jlekmuu — 1,5 vaca B Henmemo (27
4acoB), JJabopaTopHbie paboThl — 2,5 yaca B HeAemo (45 yacoB), opMa KOHTPOIIS —
SK3aMeEH.

2 cemectp: Paznen 2 «<Heopranndeckas xumusi». Jlekiuu — 1,5 yaca B Heaemto
(27 uacoB), nmabopaTtopHbie paboThl — 2,5 uWaca B Hememo (45 dacoB), dopma
KOHTPOJIS — DK3aMEH.

Conep:xkanue pa3aejoB JUCHUILIMHBI

BBoaHast yacTthb
3HayeHUEe U 3aJ]a4r Kypca XUMHUHU. PoJib MPOCTHIX U CIOKHBIX BEIIECTB B OBITY U
COBpEeMEHHOM TexHUKe. Kputepuu OIEHKM M BBHIOOpa BEIISCTB JJIs1 KOHKPETHBIX
1enieii. PaGoThl OTEUECTBEHHBIX M COBPEMEHHBIX YUCHBIX B 00JACTH XUMHUU. XUMUS,
KaK HayKa, M3y4arolasi CBOMCTBA BEIIECTB B CBSI3U C UX COCTABOM U CTPOCHUEM.

PA3JAEJI 1. OBIIASI XUMUS

Tema 1. OcHOBHBIE 3AKOHBLI XUMHUH



3aKOH COXpaHEHMs MAaTEpHUH, 3aKOH IIOCTOSHCTBA  COCTAaBa, 3aKOH
SKBUBAJICHTOB. ['a30Bble 3akoHbl. 3akoH ABoranapo, Uucno Asorangpo, EnmHuib
U3MEPEHUST ATOMHBIX M MOJIEKYJSIPDHBIX Macc. [IprMeHeHue OCHOBHBIX 3aKOHOB
XUMUHU K KOJTMYECTBEHHBIM PacyeTaM 10 YPABHEHUSIM PEaKIIMHU.

OcCHOBHBIE KJIAacChl HEOPraHMYECKHUX COCOUHEHHN: OKCHIbBI, OCHOBAHU,
KHUCJIOTHI ¥ coJii. OCHOBBI HOMEHKJIATYPbl XUMHUYECKUX COCTMHEHUM.
Hekoropbie METOIbI X MOIYYEHUs, 0COOEHHOCTH XUMUYECKUX CBOMCTB.

Tema 2. CTpoeHne 3JIeKTPOHHOH 000/10uKkHu aToma. [lepuoanyeckuii 3aKoH
.M. MenaeJsieeBa

Crpoenne atoma no bopy. KopryckyisipHO-BOJHOBBIE CBONCTBA MaTE€pHH.
VYpaBuenue Ilnanka. IlpuHuun HeompeneneHHocTu. YpaBHeHue Illpeaunrepa u
BOJIHOBBIE ()YHKIIMH JJICKTPOHOB.

KBanTtoBble umcna. ['J1aBHOE KBAaHTOBOE YHMCIO. JHEPreTUYECKHE YPOBHM.
OcHoBHOe W BO30YXJeHHOE cocTosiHue atoma. OpOuTaNIbHOE KBAHTOBOE YHCIIO.
DHepreTuueckue noaypoBHU. Dopma aTOMHBIX opOuTaneil. MarHuTHOE KBaHTOBOE
gucio. AtomHble opOuTanu. OpueHTalus aTOMHBIX OpOWTaNel B IMPOCTPAHCTRBE.
Cnun snektpoHa. CIMHOBOE KBAHTOBOE YHUCIIO.

[TpaBuno [MTaynu. MakcuManbHOE KOJMYECTBO JIEKTPOHOB HA SHEPTreTUYECKOM
YpOBHE, TIOJAYPOBHE M aTOMHON opOuTanu. [lopsaok 3amoigHEeHUs] YHEPTeTHUYCCKUX
YPOBHEH M MOIYypOBHEH B MHOT'OXJIEKTPOHHBIX aromax. [Ipasuio I'yuma. S-, p-, d- u
f- smemenTtsl. VX pacnonosxenue B mepuoandeckoit cucteme J{.1. Menaeneena.

[lepyoguueckuii 3akOH MW TIepuoAMYEecKass cucrema »siemMeHTtoB [J[. U.
Menneneea. Ilepuonsl u rpymnmsl. CTpoeHHE NEPUOINYECKON CUCTEMBI U CTPOCHHE
AIIEKTPOHHOM 000JIOYKU aToMa. DJIEKTPOHHBIEC aHAJIOTH. BaneHTHBIE 3JIEKTPOHBI Y S-,
p-, d- u f- anemMeHTOB. ATOMHBIC TApaMETPhbl. ATOMHBIC U HOHHBIC PaJnyChl. DHEPTUs
WOHM3AIMK  (MOHM3AaLMOHHBIA  MOTEHIMAN). CponcTtBo K DJIEKTPOHY.
DNEeKTpOOTPUIATENBHOCT. [lepUOUYHOCT, B U3MEHEHUU aTOMHBIX MAapaMETpOB U
XUMUYECKUX CBOMCTB 3JIEMEHTOB.

Tema 3. Xumnueckasi CBsi3b M CTPOCHHUE BelleCTBA

Tuner xwumudeckoir cBs3u. KoBaneHTHas xumudeckas CBs3b. OOmias
anexkTpoHHas mapa. IlpaBuno okrtera. Meton BanentHeix cxem  (BC).
DHepreTuueckas auarpamMma oOpa3oBaHUsS MOJIEKYJbl Bojpopojaa. IlepexkpriBanue
ANEKTPOHHBIX o00jakoB. JlimHa cB3u. MexaHu3Mbl OOpa30BaHHS KOBAJICHTHOM
CBS3U: OOMEHHBIM, JOHOPHO-AKUENTOPHBIA JaTuBHBIA. CBOMCTBA KOBaJEHTHOM
CBSI3M: HACHIIAEMOCTh, HAIPABIECHHOCTh U MOJISIPHOCTD. J{MMOJIBHBII MOMEHT CBS3U.
JIMMONBbHBIM MOMEHT MOJIEKYJbl. MIOHHas CBA3b, Kak NMPEAECIbHBIN Cay4Yall MOJSPHOU
KOBQJICHTHOW CBSI3U. ATOMHBIE M HOHHBIE paguychl. CTpyKTypa MOJIEKYJbl U €€
3aBUCUMOCTh ~ OT  CTPOE€HHS  BHEIIHErO  JJIEKTPOHHOTO  YPOBHS  aTOMOB.
HamnpaBieHHOCTh KOBajJe€HTHOM cCBsA3U. BaneHntHbie yrael. ['mOpuauzanusi cBsizeil.
['mbpunnzanus aTOMHBIX OpOUTAIEN IEHTPaIBLHOTO aToma Tuna sp, sp?, sp® u
CTPYKTypa MOJIeKyl AXp, AX3, AXa.

KpatHsbie cBs3u; 6- 1 - CBA3M.

BonoponHast cBs3b.

Oco0eHHOCTH METaJUTMYECKON CBSI3H.



Tema 4. Tepmoxumusi. OCHOBBI XUMHYECKON TePMOAUHAMUKH.

Ouepreruueckue 3¢@dexTel mpoueccoB. CucTeMbl, COCTOSHHS U (YHKUUH
coctosiHusA. TepMoauHaMuyecKue mnapaMeTpbl. BHyTpeHHss »Heprus, pabora,
TeIoBOM 3(ddexr xumuyeckod peakuuu. IlepBblii 3aKOH TEpPMOAMHAMHKHU.
Ounranenus. CTaHgapTHASI SHTATBIIMSA 00pa30BaHMS CJII0KHOTO BEILIECTBA.

3akoH ['ecca m crmenctBus u3 Hero. [I[puMeHeHue uX Uil pacyeTa SHTAJBIINAN
XUMHUYECKUX peaklil 1 pa30BbIX MPEBPAILICHH.

Tema 5. Xumnueckasi KWHeTHKA U paBHoBecue. Karanus.

Ckopocth xumuyeckon peakuuu. Cucrema, ¢asza, KOMIOHEHT. CHCTEMBI
TOMOT€HHBIE W TETEPOreHHbIC. ['OMOr€HHbIE pEeaAKUHUH. 3aBUCUMOCTb CKOPOCTH
pPEaKIUM OT KOHIIEHTPALMKU pearupyromnx BeuecT. BinsiHue n1aBaeHus Ha CKOPOCTh
ra3oBbIX peakuuil. 3akoH pAekcTBUsS Macc. (CTaauu, ONPENeSIOlUe CKOPOCTh
nporecca. BnusiHme TemmnepaTypbl Ha CKOPOCTh PEaKIUHU. DHEPrusi aKTUBAILIUU.
VYpaBuenne Appenuyca. TemneparypHbiii Kod(pGUIIMEHT CKOPOCTH peakiuu BaHT-
Todaoa.

I'eTeporennbie peakuuu. 3aBUCUMOCTb CKOPOCTH TE€TEPOT€HHBIE PEAKIIUM.
3aBUCUMOCTh CKOPOCTH TE€TEPOr€HHOM pEeaklMu OT KOHILEHTpAlUW pearupyrommnx
BellecTB. Biausinue noBepXHOCTH pazjena $ha3 u nuddysus.

Karanu3 roMoreHHsI U TeTepOreHHbI. MexaHu3m JIeMCTBUS KaTallu3aToOpPOB.
Wuruburopsl. llemusie u  ¢doToxumuyeckue peakiuu. Peakuun oOpaTumbie u
HEOOpaTUMBIE.

XHWMHYECKOE PABHOBECHE B TOMOIEHHBIX M TIE€TEPOTCHHBIX pPEaKIUsX.
KoncranTa paBHOBecus. YcnoBus cmelieHus paBHoBecus. [Ipuanun Jle- [laTtense.

Tema 6. PacTBopbl.

DJIeKTpoUuTHYeCKas qucconuanus. O0mas XxapakKTepucTuka U Kiaccuuxanus
pacTBOpoB. Posb pacTBOpOB B IpUpO/Ie U TEXHUKE. Boga u BOJHBIE pacTBOPBI,
HEBOJHBIE pacTBOPbI. OmpeeneHrne uIeaibHOro pacTBopa.

CocrtaB pacTBopoB. CiocoObI BEIpa)KEHHS COCTaBa pacTBOPOB. PacTBOpUMOCT®.
PacTBoppl  HEHacChIIEHHBIE, HACBILICHHBIE M  I[EPEHACBIICHHbIE. BimsHue
TEMIIEpaTypbl HA PAaCTBOPUMOCTh TBEPAOTO BEHIECTBA M *KUJAKOCTH. ConbBaTauus U
rUApaTanus. DHTAIBINS PACTBOPEHUSI.

DONEeKTpoauTHYecKass Auccoluanusa. PacTBOpel  31eKTpoiauToB. Teopwus
TUApAaTallid B MpOLEccax  AIEKTPOJUTUYECKOr  auccouuanuu.  CTeneHb
ANEKTPOTUTHIECKON TUCCOIMAIIMM M €€ 3aBUCUMOCTh OT Pa3IUYHBIX (AKTOPOB.
CunibHble U clia0ble 3JEKTpOoauThl. KOHCTaHTa 3JIEKTPOJUTUYECKON AMCCOIUMAlUU
cna0bIX BJEKTPONMTOB. 3aKOH pa3BeneHus (paszbasienusi) OctBanbaa. CuilbHbBIE
anektponuthl. Kaxymasics creneHb aucconuanuu. lloHsitue o0 aKTUBHOCTH,
Kod(ppuumeHT axkTUBHOCTH. KHCIOTBI, OCHOBAaHMSI W COJM C TOYKH 3PEHUS
AIEKTPOJIUTHYECKON TEOPHUH pacTBOPOB. AMDOTEPHOCTH.

DIIEKTPONUTHYECKAs Auccouuanus BoAbl. VOHHOE NPOU3BEACHHUE BOBI.
KoHuieHnTpaiusi mpoTOHOB U HMOHOB THUAPOKCWIA B HEUTPAIbHBIX, KHUCIBIX H
HIEJIOYHBIX  pacTtBopax. Bopopomssli mnokazarens pH. KucnorHo-ocHOBHBIE
MHAUKATOPBI, pH-MeTpEL.



Peakuun nonHoro oomena. I'maposins. MloHHO-0OOMEHHBIE peaKkIuu C
o0pa30BaHWEM MaJIOPaCTBOPUMOrO BEIIECTBA, C1ad0ro AekTponura. [Ipoussenenue
PacTBOPUMOCTH.

I'maponus coseil. CteneHb M KOHCTaHTa TuAponan3a. CTyneH4YaTblid THAPOIIU3.
Bimsinue TtemmepaTypbl M KOHLEHTpPAllMM Ha CTeNeHb rujpposmsa. M3menenme pH
pacTBOpa Ipu TUAPOJIN3E.

Tema 7. OkuCIMTENIbHO-BOCCTAHOBHUTEIbHBIC PEAKIIUN

[ToHsaTHE O peakuusix OKHUCIEHUS-BOCCTAHOBICHUS. CTENEHb OKHUCICHHUS.
OKuCIUTENbHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA TMPOCTBIX M CIIOXKHBIX BEIIECTB.
Baxueiiimme  okucnurenun U BocctaHoBUTenu.  CocTaBieHUE  ypaBHEHUU
OKHUCJIUTETbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

TuMnbl OKUCIUTENBHO-BOCCTAHOBUTENIBHBIX peakiuii. 3aBUCUMOCTh COCTaBa
MPOJAYKTOB OKUCIICHHS] U BOCCTAHOBJICHUS OT YCIIOBUI MPOBEICHUS PEAKIIUH.

JJIeKTPOXUMHYECKHEe MPouecchbl. B3aMOCBI3b MEXY AIEKTPOXUMUYECKUMU U
OKUCJIMTETbHO-BOCCTAHOBUTEIBHBIMU TpOIleCCaMHU. ['albBAaHUUECKUM DJIEMEHT,
rajbBaHuYecKas napa. XMMUYECKHUE UCTOUHUKH TOKA. ["albBAaHUUYECKHE 2JIEMEHTHI U
AKKyMYJISATOpBI. TOIJIMBHBIC 2JIEMEHTHI.

Onexktponu3. 3akoHbl @apanes. IlocienoBaTenbHOCTh BOCCTAHOBJICHUS
KaTMOHOB M OKUCJICHHE aHMOHOB IIPU CIIOKHOM COCTaBE JIEKTPOJUTA. DIICKTPOIU3 C
pacTBOpuUMbIM aHOJIOM. IIpumeHeHue nsnekrponusa. CTaHAApPTHBIA AIEKTPOIHBIN
noteHuuan. Bogoponusiii snektpona. Psn nanpsokenuit. 9.J1.C. rajibBaHMYECKOTO
aneMeHTa. CTaHAapTHBIE OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE IMOTEHIUABI U
NPUMEHEHUE UX ISl OMNpPENEJICHUST BO3MOXKHOCTH MPOTEKAHUS OKHUCIUTEIBHO-
BOCCTAaHOBUTEJILHBIX PEAKITUH.

Tema 8. KoMmmiekcHbIe COeJMHEHUSA

OCHOBHBIE TOJIOXKEHHUS KOOPJMHAIIMOHHON TEOPUU CTPOCHUS KOMIUIEKCHBIX
CoeIMHEHUM. XWMHUYECKass CBA3b B KOMIUIEKTHBIX COCIUHECHUAX. JlOHOpPHI U
aKIENITOPHI AJIEKTPOHOB. 3aBUCHUMOCTb KOOPJAMHAIIMOHHBIX CBOMCTB IEHTPAIBHOTO
aToMa OT CTPOCHHSI €ro JJEKTpOHHON o6omouku. Jluranael. KoopauHarmoHHoOe
yuciao. HomeHknaTypa KOMIUIEKCHBIX COCIMHEHUM. DIEKTPOJIUTUYECKHE CBOMCTBA
KOMIIJIEKCHBIX COCJIMHCHUM. Jlncconuanuss KOMIUIEKCHBIX HOHOB. KoHcTaHTa
HECTOMKOCTH.

Tema 9. O0mue cBoiicTBa MeTa/L10B. Crji1aBbl

OTHOcHUTEIbHAST PACTPOCTPAHEHHOCTh METAJVIOB B NPHUPOJAEC M BaKHEHIIHE
BU/JIbI pYya. OcHoBHBIC METO/IbI MTOJTYYEHHUS METAJIJIOB u3 pya:
TUJIPOMETAILTYPrUYECKUE, MUPOMETALTYPTHYECKUE U DIIEKTPOMETATTYPTUUYECKHE.

OcoOeHHOCTH CTPOCHHS U (PU3NICCKUX CBOMCTB METAINTMYSCKUX MAaTCPHAIIOB.

XUMHYECKHE CBOMCTBA METaJJIOB. B3aumoaencTBue MEeTalIOB ¢ HEMETaJlIaMu,

BOJIOM, pAacTBOpaMH KHUCJIOT M MIEJ04YeHd. XHMHUYECKHUE CBOWCTBA OKCHUJIOB U
TUJIPOKCHJIOB METAJIJIOB.

PA3JAEJ 2. HEOPIAHUYECKASA XUMUSA

Tema.l. Xumus S — 3JIeMEHTOB.



1. 1. llepBas rpynna Ilepnoanyeckoii cucTeMsl.

Ilenounsie mMeramanl (IA rpymma). CtpoeHHe 3JIEKTPOHHOW O00O0JIOYKH
aToMoOB. [lonydeHue nea0YHpIX METAJUIOB U UX IIPUMEHEHUE.

OcobGennoctu  ¢usnveckux  cBoicTB. OOmas XxapakTepUCTHKA
XUMUYECKUX CBOMCTB. BzaumomeilcTBue ¢ KHUCIOPOAOM (OKCHUIBI, MEPOKCHUIBI), C
BOJOPOAOM M JpyrMMU HEMeETaJlaMHh, C BOJAOM M pacTBOpaMH KHUCJIOT.
I'mppokcuapl, ux cBoWcTBa. ['MApPOKCHA HATpusA, METOABl €ro IOJYYECHHS.
KapGonat HaTpus, aMMHa4YHO-XJOPUAHBIA cioco0 monydeHnus. KapOoHat kamus.
[IpumeneHue coeAuHEHUHN IIETOYHBIX MeTauioB. Kanuiineie ynoopeHus.

1.2. Bropas rpynna Ilepuoanyeckoi cucTeMBbl.

Bepunmii, Marauii u mesounozeMesbHbIe 1eMeHThI (ITA rpynmna).

Crtpoenue >JeKTpOHHOW 000704ku aTomMoB. I[lomyueHwe MeTamioB U UX
IPUMEHEHUE.

I'uOpuauzanus tuna Sp. OcobeHHOCTH PU3UUYECKUX CBOWCTB MeTaioB [TA
rpynnel.  OOmias xapakTepUCTHKAa XUMHUYECKUX CBOMCTB. BzaumopeictBue ¢
KHCJIOPOJIOM, BOJAOPOJIOM, a30TOM U JIPYTMMHU HeMeTalaamMu. B3aumonencTeue ¢
BOJOI, pacTBOpaMu KHUCIOT W Mmenodeid. Oxcuasl U ['MAPOKCHABI MU HX
nonydeHue. M3BecTh ramenas u HerameHas. OrHeymopbl. AMQOTEpPHOCTb
okcuaa U ruapokcuna Oepusuus. Conu: XJIOpUIBI, KapOoHaThl, cyibdarsl. ['urc.
CrnaBbl Oepriuins U MarHust. JKecTKoCTh BO/IBI M METO/IBI €€ YCTPaHEHUS!.

Tema 2. Xumusi p- 3J1eMEHTOB.

Tperbs rpynna Ilepuoanueckou cucremMsl.

2.1. bBop, anvoMuHUI, rananii, uaani, Tanani (111A rpynma). Crtpoenue
3JIEKTPOHHOM 000104YKKM aroMoB. [uOpuamsamus Sp?. OOIIME 3aKOHOMEPHOCTH
U3MEHEHUS (PU3NIECKUX U XUMUYECKUX CBOMCTB.

bop. Tlonyuenue Gopa. Oxcua 6opa, 60pHBIE KHUCIOTHI M HX COJHU. bypa.
bopuner u 6opoBogoposbl. [IpuMeHenne 6opa u ero coeAMHEHUI.

Antomunuii. [TonydeHne MeTaNIMYECKOT0 aIFOMUHUA. XUMUYECKHE CBOMCTRBA!
B3aMMOJICMICTBUE C KHCIOPOAOM, BOJOM, pacTBOpaMH KHCJIOT M NIETOYEH.
Amomunorepmusi. Tepmut. Oxcung u rugpokcua anwomuHuga. Kopynna. Coum
amtomuHusi. Ksacupl. Kaonun, rnmuHa u 6okcuthl. [lpuMeHeHHE aMfOMUHUS U €TO
CIUIaBOB B TEXHUKE.

2.2. YerBepras rpynna Ilepuoauyeckoii cucreMbl.

Yraepoa, KpemHmii, repmaHmii, ojoBo, cBuHen (IVA rpymma). Crpoenue
SJIEKTPOHHOM  0000ukM  atomMoB.  Iubpugusamus tuma  SpS.  OG6mue
3aKOHOMEPHOCTH U3MEHEHUS] XUMUYECKUX CBOIMCTB B Psily YIJIEPOJ — CBUHEIL.

Yraepon. Yraepoa B mpupoje. AJioTponndeckue Moaudukamnum yrieposa.
UckycctBennble anMmasbl. llpumenenue rpadura U aKTUBUPOBAHHOIO YIJA.
XuMu4YecKkrue CBOMCTBa yriepoaa. OKCUIbl yriiepoja, UX CBOMCTBA U MPUMEHEHHUE.
VYronbHasg KUCIOTA U €€ COJU. YTJIEBOJOPObl: METaH, dTUJICH, aleTuyieH. Kapouabl
METAaJIJIOB, X CBOICTBA U NPUMEHEHHUE.

Kpemunii. Kpemunii B npupoae. EcrecTBEHHbIE U HICKYCCTBEHHBIE CUIIUMKATHI.
[Tonyuenune xpemuus. Juokcua kpemHusi. Kpapiy u KBapueBoe CTEKIIO.



KpemueBas kucinorta u ee comnu. PactBopumoe crekno. CTeksno, KepaMuka,
bapdop, nement. Cununuasl MmetamioB. CoeIMHEHUSI KPEMHUS C BOJOPOIOM.

I'epmanuii, onoBo u cBuHen. IlonydyeHue MeTamsIoB H3 OPUPOIAHBIX
COEIMHEHUN. XUMHUYECKUE CBOMCTBA. B3auMoieicTBUE repMaHus, 0J10Ba U CBUHLA C
KHCJIOPOJIOM, BOJIOWM, pacTBOpaMH KHCJIOT M Iienoyeid. AMGPOTEPHOCTh OKCHUIIOB U
TUAPOKCUI0B. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA COCJUHEHU I 0JI0BA U
ceunia. Coiu o10Ba ¥ CBUHIIA.

2. 3. Ilaras rpynna [lepunoanyeckoii cucteMe

A3zort, ¢ochop, MbIbAK, cypbMma, BucmyT (VA rpynma). Crpoenue
DJIGKTPOHHON 000709kH aTOMOB. OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIE CBOWCTBA
aneMeHTos VA rpynnbl. Dusndeckue CBOMCTBA. AIIOTPONMUYECKHEe MOIU(DUKAINN
dochopa. Meronsl nmomyueHust a3ota u (ocdopa U3 TPUPOIHBIX MCTOUHUKOB M HX
NPUMEHEHHE B TEXHUKE.

A3zor.  CTpoeHHe  MOJIEKYJBl.  XHMHUYECKass  HWHEPTHOCTb  a30Ta.
B3aumopeiictBue a3zora ¢ Mmerauiamu. HUTpUAbl W WX TNpUMEHEHHE. AMMUAK.
@dusndeckue cBoiicTBa. CTpoeHHME MOJIGKYJIbl aMMHaka. AMMHAK Kak JUTaH] B
KOMIUIEKCHBIX ~ COCIUHECHHMAX. BomHblii pactBop ammuaka. Coin  aMMOHHS.
Ammuakatel. CHHTE3 aMMHaKa U3 3JIEMEHTOB - BBIOOP ycioBuii. OKHCICHIE aMMHaKa.
Oxcuapl a30Ta, UX MOJYYCHUE U CBOMCTBA. B3anMoieiicTBrE ¢ BOJOUW U pacTBOpaMH
menodeir. A3oTHass W a3zoTuctas KuciaoTbl. CuUHTE3 a30THOW KHCIOTH. Ee
XUMHUUYECKHe cBoMcTBa. B3auMmonelicTBue METalIOB M HEMETAIOB C a30THOM
kucnoToi. Coiu a30THOM KUCIIOTHI U UX MPUMEHEHHE. A30THbBIE y100pEeHHUS.

®docdop. Xumudeckue cpoiictBa pochopa. Okcunsl docdopa. Kucnorusie
cBolicTBa okcuaoB. B3ammopeiictBue okcuma docdopa (V) ¢ Bomoit. docdopHbie
kucnotel. Comu oprodochopHOi KUCTOTH U uX rugaponu3. DochopHble yroOpeHus u
UX MOJTy4YEHHE.

2.4, lllecras rpynna Ilepuoanyeckoii cucTeMsl.

Kucaopon, cepa, cenen, tesutyp, nononuii (VIA rpynma). Crpoenue
AIEKTPOHHON 000JI0UYKK aTOMOB. MI3MEHEHUE OKUCIUTENbHBIX U BOCCTAHOBUTEIBHBIX
CBOMCTB B paAny kuciopon-temryp. Dusmyeckne cBOMCTBA. AJUIOTPONHS CEPBHI.
[lomydyenne Kuciopoga W Cepbl W3 MPUPOJIHBIX HCTOYHUKOB W O0JACTH WX
MIPUMEHEHUS.

Kucnopon. Crpoenune wmonekynbsl. B3auMmopneiictBue Kuciaopojaa cC
MeTajuiaMu U HeMeTauiamu. O30H. [lonyyeHue U OKHCIUTENbHBIE CBOMCTBA 030HA.
Bona. Crtpoenue monekynsl. CoiictBa Boabl. Ilepokcun  Bogopona.
OnekTponutnueckue cBoiicTBa. Ilepokcunapl. OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE
CBOIWCTBA MEPOKCUJIOB.

Cepa. BzaumopeiictBue ¢ MetauiamMu W HeMmeTamiaamMu. CepoBOAOPO/I.
DNEeKTPOTUTHIECKUE CBOWCTBA CEPOBOAOPOAHON KHCIOTHL. Cynbbhuasl. OKCHIBI
cephl, UX MoJydyeHue, GpuU3NUeCKUe U XUMHUUECKue cBoiicTBa. JlMokcua cepsl U
CEPHHCTAasI KUCI0TA. DIEKTPOJIUTUUECKHE CBOMCTBA CEPHUCTON KHCIOTHI U TUIPOIIN3
ee coyedl. OKHCIUTEIIbHO-BOCCTAHOBUTEIbHBIC CBOMCTBAa coenuHeHuit cepol (1V).
Oxcun cepol (VI) u cepnas xkuciorta. IlomyuyeHue CepHOM KHCIOTBI M €€
npumMenenue. OneyM. B3zaumopeiictBue cepHoil KUCIOTH ¢ MeTauiamu. Cylb(aTsl.
[TupocepHas KucioTa, €e CBOMCTBA.



2.5. Ceapmas rpynna Ilepuoauveckoii cHCTEMBI.

Boaopoa. Crpoenne atoma u Mojekybl. Pu3nyeckue cBocTBa. PacTBopumMocThb
BoJOpoAa B MmeTauax. [IpupoaHble COEIMHEHHUS W MOJYYEHHUE BOJOPOJA.
N3otonsl Bogopoaa. XuMu4eCKUE CBOKWCTBA BOAOpoaa. B3anmoaencTeue BoIOpoaa €
Metaiuiamu. ['mapuael. CoennHeHust BOOOPOIa C
HEMETaJJIaMH.

®1op, xJqop, Opom, iiog, acrar (VIIA rpynma). CTpoeHue 3JIE€KTPOHHOU
o0onouku aToMoB. OKHUCIUTENbHBIE CBOMcTBa TrajgoreHoB. CreneHu
okucieHuss. CtpoeHue moisiekyn. @usndeckue cBouMcTBa. [lonydyeHune rajioreHoB B
CBOOOIHOM BHJE U UX IMpPUMEHEHHE. XHUMHUYECKHUE CBOWMCTBAa TaJOTCHOB.
B3auMoneiictBue ux € MeTa/ulaMd M HEMeTalllaMu. BoJopoaHble COEIMHEHUS
rajJoreHoB: TMOJIyueHue, (U3NYECKHE CBOMCTBA. OJEKTPOIUTUYECKUE CBONCTBA
rajoreHOBOJAOPOIHBIX KucOT. [ImaBukoBas kucnorta. [lonyuenune. Conu niaBUKOBOM
KUCIIOTHI: ¢Topunbl U ruapodTopuasl. BzaumonelcTBue MMIaBUKOBOM KHUCIOTHI C
OIUOKCUIOM KpeMmHHus u ctekiioM. ConsiHas kuciaora. [lomydeHue U CBOMCTBA.
Conn. BoccTaHoBUTEIBbHBIC CBOWCTBA TAIOTCHUI-MOHOB B PAAY: GTOPUI-HOTUI.

Kucnoponusie  coenunenuss ranoreHoB. CoenuHeHuss  ¢dtopa C
KUCIOpPOAOM. B3auMojaelcTBUE TaJOreHOB C BOJOM M pPacTBOpPAMHU IIEJIOUYECH.
Kucnoponconepxaimue KUCJIOTHI Xjopa U uUX couu. [lonydeHue coieu.
['unoxyioputhl, XJIOpHas H3BECTb, OEPTOJETOBA COJb, IMEPXJOpPAT aMMOHHUS.
[TonyuyeHne KUCIOT. Y CTOMYHMBOCTD, ANEKTPOJIUTUYECKUE U OKHCIHUTEIIbHBIE CBOMCTBA
KHUCIIOT B PSAY: XJIOPHOBATUCTAasA, XJOPUCTAs, XJIOPHOBATasi U XJOpPHAas KUCIOTBHI.
Okcunbl xynopa. OKHUCIUTEIbHBIE CBOMCTBA KHCIOPOACOAEPKAIIUX COEAUHEHUM
rajioreHoB.

CoenuHeHusi TaloreHoB C  HeMmeTaulamMu. HeoOpaTumblii  rugaponu3
rajOreHaHrupuaoB KUCIOT.

2.6. Bocbmasi rpynna Ilepuoauyeckoii cucreMbl
Ienuii, HeOH, aproH, KpunToH, kceHoH, pagoH (VIIIA rpymma). CtpoeHue
ANIEKTPOHHOM 000JI0ukK aTtoMoB. dusmdyeckue cBoiicTBa. HaxoxiaeHue B
NpUpoOJe U MPUMEHEHHE OJaropoAHBIX ra3oB B TexHuKe. CoelIMHEHHUS KCEHOHa C
¢bTopoM u KuciIopoaoM. VX rmojsydyeHue u CBOMCTBA.

Tema 3. Xumus d - 3j1eMeHTOB.

3.1. Turan, uupkonuii, rapuuii (IVB rpynna). CrpoeHne 3IeKTPOHHON
o0ooykn aromMoB. DuU3NUYECKHE CBOWCTBA THUTaHa. llpuMeHeHWE TWUTaHA U €ro
criaBoB. [lpuponHble cOeMHEHUS W TOJYYEHHE TUTaHAa. XUMHUYECKHME CBOMCTBA.
B3aumopeiicTBue ¢ HeMmeTaniaaMu (KHUCIOPOJOM, BOJOPOJOM, a30TOM U JIp.).
Jlnokcua tutana. BzaumonencTBHEe TUTaHa C BOJIOM, paCTBOPAMHU KHCJIOT M IIEIOYEH.
XHUMUYECKNN XapaKTep OKCUIOB U THAPOKCUIOB.

3.2. Xpom, moaudaeH, Boabppam (VIB rpynma). CtpoeHne >MeKTpOHHOU
000JIOYKM aTOMOB. XapaKTepHble CTeNeHU OKucieHus. Du3nueckue CBOUCTBA U
npuMeHeHue. JlerupoBaHHbIE CTaU.

Xpom. Ilonyuenue xpoma. Oxcung u rugpokcun xpoma (). Hx
amdorepHocTh. [Ipumenenune oxcuma xpoma (I11). Okucnenne coequnennii xpoma (111).
Coenunenus xpoMma (VI1): okcug xpoma (VI), xpomoBast 1 ABYyXpOMOBasi KUCIOTHl U



UX conu. B3amMmMHOE mnpeBpalieHue XpOMATOB M IUXPOMATOB. OKHCIUTEIBHBIE
CBOWCTBA JUXPOMATOB.

3.3. Mapranen, Ttexneuuii, penuii (VIIB rpymnma). Crpoenue
AIEKTPOHHOI 000JI0UYKHU aTOMOB.

Mapranen. [IpupoaHsie COEAMHEHUs U NOJYyYEHUE MapraHua. Bo3mMoxHbie
crenneHn oOkuciaeHusd. OcoOeHHOCTH (PUIMYECKHMX U XHMHYECKUX CBOMCTB.
IIpumenenue. JlerupoBaHue cranei. B3aummonencTBue MaprasHiia ¢ HeMeTallaMU
(xucmoponom, cepoit, dochopom), Bomod U pacTBOpamMu KUCIOT. OKCHABI H
TUAPOKCHIBI MapraHia, HMX D3JEKTPOJUTUYECKHE CBOWCTBA. JlMOKcHI Maprasia.
Okxcun wmapranna (VII), wmapranmeBas kuciora u ee comd. OKHUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA COEIMHEHMI MapraHiia B pa3HbIX CTENEHSIX OKUCICHUS.
[lepmaHranat kanust Kak OKUCITUTENb.

3.4. Keneso, k06aabT, HUKEND, IIATHHOBBIE MeTaLIbl (VIIB rpynma)

CTtpoeHue 2JIeKTPOHHOW 000JI0OYKHU aTOMOB.

Kenezo, kobanbT, HUKENb. CTeneHu okuciieHus. [lonmyuyeHne u mpuMeHEHHUE.
JlomenHbll mpouecc. B3aumMonencTBME METAIJIOB C  KHUCJIOPOJIOM, BOJOW,
kucioramu. Oxcunbl U ['mapokcusibl. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA
coeMHEeHUN MeTasioB co cteneHbto okucienus Il u Ill.  Depputet u deppartsi.
KomriekcHble coeTUHEHUS.

[Imatnna. ®u3nyeckue W XUMHUYECKHME CcBolMcTBa. Kartamutudeckue
cBoiicTBa miatuHbl. OTHOmIEHHE K KucioTaMm. CBOMCTBA OKCHIOB U THIPOKCHJIOB.
Kommnekchbie coequuenus. [lonydeHue u npuMeHEeHHUE MIaTUHBI.

3.5. Meab, cepedpo, 30q010 (IB rpymma). CtpoeHue 5>JI€KTPOHHOMU
o6omouku atomoB. [lonydeHnue meTanioB u3 py.

OcoOeHHOCTH (PUBHYECKUX CBOMCTB. XUMHYECKHE CBOMCTBA: OTHOIICHHE K
KHUCIIOPOAY, BOJAE M pacTBopaMm KHUCHOT. Okcuabl U ['MApOKCHIBI U UX CBOMCTBA.
KommiekcHbie coenuneHus. BaxkHeWmue coyiv: MEIOHBIM KyNmoOpoC, TajJOTECHHIbI
cepedpa.

3.6. Iunk, kaammii, pryth (IIB rpymma). CrpoeHue »>ICKTPOHHOU
000r0ukH aToMoB. [lonyueHrne MeTaJIJIOB M X MPUMCHEHHE.

du3znyeckue M XUMHUYECKHe CcBoiHcTBa. OTHOIIEHHUE METAJIOB K
KHCJIOpOJly, BOJI€, pacTBopaM KHUCJIOT U Mmienouyeid. Oxcuabl U I'mapokcuasl. Conu:
XJIOpuAbl, cyabduapl, cynbdarel. KomrmiekcHbsle coenuHenms.  CIUTaBbI ITUHKA.
Amaneramsl. [luakoBaHue U KaAMUpPOBaHUE. TOKCUYHOCTH PTYTH.

5. O0pa3oBaTesbHbIE TEXHOJIOTHH.

MGTOI[I/IKa npenogaBannAa AUCHUIIIMHBL «06111371 N HCOPraHM4CCKasa XHUMUA» U
peaim3alid KOMIICTCHTHOIO IIOAXOAdda B H3JIOKCHHM MW BOCIPHATHH MaTcpHajia
npeaAyCMaTpruBacT HCIIOJb30BAHUC CICAYIOIHNX AKTHBHBIX W MHTCPAKTHBHBIX q)OpM
IMPOBCACHUA TI'PYHIIOBBIX, MHAWBUAYAJIbHBIX, ayAUTOPHbIX 3aHITHH B COYETAHMHU C



BHEAYJAUTOPHOW pabOTOH C 1enbio (OPMHUPOBAHUS M Pa3BUTUS MPO(ECCHOHATBHBIX
HAaBBIKOB 00yYarolIuXcsi:
- Opra"m3aiys M TMPOBEICHHE TEKYIIEero KOHTPOJS 3HAHWH CTyIEHTOB B (opme
BBHITIOJTHEHUSI UMM JTOMAITHUX 33IaHAIA U POBEPKH MX MPETIOIaBaTeieM;
- HHIUBUTyJIbHOE 00CYXICHHUE BBIMOTHIEMBIX 3TAIOB JIAOOPATOPHBIX paboT;
- 3ammmTa Ja00paTOPHBIX PadOT;
- OTBETHI Ha BOIIPOCHI JOMAIITHUX 3aJaHUMH;
- POBEJICHHE MMPOBEPOYHBIX PabOT;
- TIPOBEJICHHE WHTEPAKTUBHBIX 3aHATHHA MO TPOIEAYpe MOATOTOBKH K HMHTEPHET-
TCCTHPOBAHMIO Ha calTax: I-exam.ru, fepo.ru;
- UCIOJIb30BAaHUE MHTEPAKTHBHBIX (POPM TEKYIIIETO KOHTPOJIS B (hOpMe ayTUTOPHOTO
Y BHEAYJUTOPHOTO HHTEPHET-TECTUPOBAHHUS;
- mpoBejacHUE (PaKyJbTaTUBHBIX 3aHATHH 110 OCHOBaM J1a0OpPAaTOPHON NIPAKTHKHA B
OHMOTEXHOJIOTHH.

[IpexycMoTpeHa BO3MOKHOCTH HCIIONB30BAHUS DJIEKTPOHHOIO OOyYEHHS,

JUCTAHIIMOHHBIX 00pa3oBaTeNbHBIX TEXHOJIOrHi. Bce marepuanbl pa3sMemarTcs B
CJ0O Mocxkosckoro monutexa (https:/Ims.mospolytech.ru/).

VY enwHBIN BeC 3aHATUM, TPOBOJUMBIX B MHTCPAKTUBHBIX (popMax, ompeaesicH
[JIABHOM 1IeNIbl0  00pa30BaTEIbHON MPOTPaMMbl, OCOOCHHOCTHIO KOHTHHICHTA
00y4Jaromuxcs U CoACpKaHUEeM JUCHUIUTHHBI «OO011as U HeopraHudeckass XuMus» 1
B IIEJIOM IO JUCHMIUIMHE cocTaBiisieT ~ 60% ayauTOpHBIX 3aHSATHUH. 3aHaTus
JEKIIMOHHOTO  THNa cocTaBsAOT ~ 40% oT o0beMa ayIUTOPHBIX 3aHSATHH.

6. OueHovHbIe cpeACTBA VISl TEKYIIEr0 KOHTPOJIsSl yCIIeBAeMOCTH,
NMPOMEKYTOYHOM aTTeCcTAlMM N0 UTOTaM OCBOEHUS TUCHHUIJINHBI H
yueOHO-MeToAn4ecKoe odecredeHue CaMOCTOATEILHOH PadoThI
CTY/IEHTOB.

B mnpormecce oOydeHHs HUCHONB3YIOTCS CIEAYIOIIME OIEHOYHBbIE (OPMBI
CaMOCTOSITETIbHOM PabOThl CTYJEHTOB, OIICHOYHBIE CPEIICTBA TEKYIIETO KOHTPOJIS
YCIEBAEMOCTH U MPOMEKYTOUHBIX aTTECTALIHIA:

- 3ammTa Ja60paTOPHBIX PaboT;
- BBITIOJIHCHHE JIOMAITHUX 33/ IaHHH;
- OTBETHI CTYJCHTA Ha BOMPOCHI IPOBEPOYHBIX PabOT;
- pPE3yNbTaThl UHTEPHET-TECTUPOBAHUSI.
OrneHOYHbIE CPE/ICTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH BKITFOUAIOT KOHTPOJIbHBIE
BOTIPOCHI ¥ 3a7aHus B (hopMe OJIaHKOBOT'O KOHTPOJISI OCBOCHUST 00YyUaIOITUMUCS
pa3aenoB MUCIUTIINHBL.

OO0pa3mpl POBEPOUYHBIX 3aJlaHUN, KOHTPOJIBHBIX BOTIPOCOB W 3aJaHUN IS
MPOBENICHUS TEKYIEr0 KOHTPOJIA, OWJIETOB ISl TIPOBEJCHUS 3adeTa, MPUBEICHBI B
MPUJIOKEHUH 2.

6.1. ®oHI OLICHOYHBIX CPEICTB JJIsl MIPOBEACHUS MMPOMEKYTOUYHOM aTTEeCTALMH
00y4arIMXCcs M0 TUCUHUILINHE (MOIYJII0).

6.1.1. IlepeyeHb KOMIIETEHI U C YKA3aHHUEM ITANOB UX (OPMUPOBAHUS B
npoiecce 0OCBOCHUs1 00Pa30BaTeJIbHON MPOrPaMMBbl.
B pesynapTaTe OCBOCHMS JUCHUIUIMHBI (MOAYJA) (OPMUPYIOTCS CIIEAYIOIINE
KOMIETEHIUHN:



KOMIICTCHIIUHA

Kox

OJIKEeH 00J121aTh

B pesyabTaTe ocBoeHHs1 00pa3oBaTeJbLHONH NPOrpaMMbl 00y4arOLIUiicA

OIIK-2

CnocoOHOCTBIO ¥ TOTOBHOCTBIO HCIIOJI30BAaTh OCHOBHBIE 3aKOHBI
CCTCCTBCHHO -HAYYHBIX IUCHHUILUINH B HpO(l)CCCI/IOHaJIBHOfI ACATCIIBHOCTH,
NPUMCHATb MCTOJAbl MAaTCMATUYCCKOI'O aHaJIn3a U MOACJIMPOBAaHMA,
TCOPCTUUCCKOI'O U OKCIICPUMCHTAJIIBHOTO UCCIICJOBAHUSA

OIIK - 3

CrocoOHOCThIO UCTIOJIB30BATh 3HAHUSI O COBPEMEHHOM KapTHUHE MUpa,
IMPOCTPAHCTBCHHO-BPEMCHHBIX 3aKOHOMCPHOCTAX, CTPOCHHHU BCIICCTBA JIA
IIOHUMAaHHUsI OKPY>KAIOLIEr0 MUpPA U SIBJICHUM TIPUPOIBI

B mponecce OCBOCHUA 06p830BaTeHBHOﬁ nporpaMmsbl JaHHBIC KOMIICTCHIIMHU, B TOM
YUCJIC UX OTACIBbHBIC KOMIIOHCHTHI, (bOpMI/IpyI-OTCH ITO3TAITHO B XOJA€ OCBOCHMUA
O6yanOIIII/IMI/IC$I JAUCIHUITIINH (MOHYHCﬁ) B COOTBCTCTBHUHU C y‘{€6HBIM IIJIAHOM.

Iloka3zarenem

6.1.2. Onucanue nokasareJieid ¥ KpUTEpHEeB OLCHUBAHUS KOMIIEeTEHIIMIA,
(opMupyeMBIX 10 HTOTaM O0CBOEHHS TMCUMILINHBI (MOIYJIs1), ONMCAHME IIKAJ

OLICHHNBAaHU

OoncHUBaHUA.
KOMHGTGHHI/Iﬁ Ha  pPas3JIMYHbIX

oTarax Hx

dbopMUpOBaHUS SIBISETCS JTOCTHXKEHHE O00YYalOUTUMUCS TUIAHUPYEMBIX pe3yJIbTaTOB
oOydeHuss mo aucuMIUiiHe (MoAyiio). B mpoliecce ocBoeHus 00pa3oBaTeNbHOMN
IpOrpaMMbl JIJaHHbIE KOMIIETEHLIMHM, B TOM YHCIE HX OTHAENbHbIE KOMIIOHEHTHI,
(GbOpMUPYIOTCS TIOATATTHO B X0JI€ OCBOEHUS 00YYaIONIMMUCS TUCUUILIIUH (MOayJeil) B
COOTBETCTBHUH C YUCOHBIM TUTAHOM.

OIIK - 2 Cnoco0HOCTbI0 U TOTOBHOCTHIO HCIOJb30BATh OCHOBHbIE 3aKOHbI €CTECTBEHHO- HAYYHBIX
AUCHUILIMH B NMPO(eCcCHOHAIBHOM 1esiTeIbHOCTH, NPUMEHSITh METO/Abl MAaTeMATHYeCKOr0 aHAIU3A U
MO/IeJINPOBAHUS], TEOPETHYECKOI0 H IKCIIEPUMEHTAJIbHOI0 HCC/IeJOBAHNS

IHoka3areib Kpurepuun ouenku

2 3 4 5
3HATh: - | O6yy9aromuiics OO0yuaromuiics OO0yuaromuiics OO0yyaromuiics
OCHOBHBbIE JIEMOHCTPUPYET JNEMOHCTPUPYET HEMOIHOE | JeMOHCTPUPYET JIEMOHCTPHPYET
3aKOHBI u | HOJIHOC OTCYTCTBUEC COOTBETCTBUC CJIICAYIOIINX | YACTUYIHOEC IIOJIHOE
MOHATHUA XUMUH, WA HETIOCTATOYHOE | 3HAHUM: OCHOBHBIX | COOTBETCTBUE COOTBETCTBHC
OCHOBBI ~ Teopuu | COOTBCICTBHC _ | 3aKOHOB, MOHATHI U | CIEAYIOIHMX 3HAHUM: CIENYIOIHX
CTPOEHHSI aTOMOB CJICYIOIMX 3HAHUH: | 33K0OHOMEPHOCTEH OCHOBHBIX § 3HAHUM:
u monexyi, | OCHOBHMIX _ | xuMHueCKUX TIPOIECCOB, | 3AKOHOB, MOHATHi | OCHOBHBIX
OCHOBBI 3aKOHOB, IOHATHH | cpeJicTB HNEMEHTOB M UX | YU 3aKOHOB,
XUMHUYECKOH 1 _ | coenuHenui, 3aKOHOMEpHOCTe# | HOHATHII 1
TepMoauHAMuKY, | SoROHOMEPHOCTEH | reopeTnyecknx U | XUMUYECKUX 3aKOHOMEpHOCTE
OCHOBBI XUMHHCCKUX TIPAKTHYECKUX TI0IX0JI0B | IPOLECCOB, H XMMUYECKHX
XUMHYECKOH TIPOTIECCOB, K IJIaHUpOBaHHUIo | CBOVCTB DJIEMEHTOB | MPOLECCOB,
KMHETHKH, CBOUCTB SJIEMEHTOB | skcriepuMeHTa, M WX COE/IMHEHNH, | CBOMCTB
XHMHYECKOTO U MX COCIMHCHUH, | 6GpaGoTKH i | TEOPETHUECKHX M | MIEMEHTOB H HX
paBHOBECHH, TCOPETUICCKUX U MIPEACTaBIEHUSI IPaKTUYCCKUX COCINHCHUMH,
XUMHUYECKUE IIPAKTHICCKUX IIOJIyYEHHBIX IoaX0ad0B K | TCOPETUUCCKUX H
cBOlicTBa HOZIXO/10B K | pe3ymbTaToB. IJIAHUPOBAHHIO IPAKTHYECKHX
SIeMEHTOB W ux | PIAHAPOBAHUIO Jlomyckarorest IKCIICPUMEHTA, HOAXOJ0B K
COCIMHEHHH, OKCIICpUMCHTA, 3HauWTeNbHBIE  OWMOKH, | 00pabOTKH U | INIAaHUPOBAHUIO




TEOpeTHYeCKue U | 00paboTKU U | OpOSIBIISETCS IIPEICTaBICHUS AKCIEPUMEHTA,
IIpaKTUYECKHE IIpEICTaBICHUS HEJIOCTATOYHOCTh  3HAHHH, | [10JTyYEHHBIX 00paboTKn u
OJIXOJBI K | ITOJYyYEHHBIX o pify  HOKA3aTCICH, | pe3ynbTaToB, MPEJACTaBICHUS
[UIAHMPOBAHUIO | PE3YJILTATOB obyuatommiics JIOTTy CKAKOTCS! TOJYYEHHBIX
SKCIIEPHMENTA, MCIILITBIBAET 3HAUMTENBHBIC | yesqaunTenbHbIe pE3YIHTATOB,
3aTpyAHECHHS npu
obpaboTku 1 ong) }I//IIL OBaHUH 3HaHI/I$H\I/)II/I ommOKt, > cBoboIHO
MPEACTABIICHUS pPHp HCTOUHOCTH, orepupyer
NpPH KX [EPEHOCE HA HOBBIC | sarnviyenns mpn A
MOJIyYEHHBIX CUTVALIIH pHOOP
yatu. €pupOBaHUU 3HAHUSIMU
pe3yIbTaToOB :
3HAaHUAMU
YMETh: - OOyuaromuiics He OO0yuaromutics OO0yyarorurics OO6yyaromuiics
OTIPEIENSATH IO yMeeT Wi B JIEMOHCTPHPYET HEMOJIHOE | JEMOHCTPHPYET JIEMOHCTPHPYET
CIIPABOYHBIM HEIOCTATOUHOM COOTBETCTBHE CJIEAYIOIINX | YACTHYHOE MIOJTHOE
JAHHBIM CTemeHH yMeeT 3HAHUIA: OCHOBHBIX | COOTBETCTBHE _ | coorserctaue
JHEPreTHYCCKUE OTIPEIETATH 110 3aKOHOB,  IIOHATHH K | CICAYIOIMHMX yMCHHH. | CICAYIOMHX
3aKOHOMENDHOCTEU obecrieunBaTh YMCHUM:
XapaKTCpUCTUKH | cnpaBOYHBIM p . 6
obecrieunBaTh
U TEOMETPHIO JAHHBIM pasauuHble | XMMUYECKHX TPOIECCOB, BXOZIHOU n Y
v BXOJIHOU 1
MOJIEKYI, XapaKTePUCTHKA CBOMCTB DJIEMCHTOB U uX | BBIXOJAHOU 5 OZTHO ¥
TEPMOJMHAMHYEC | BELIECTB, IPOLECCOB, | COCMHCHNUH, AHAINTHICCKHH BBIXOAHOM
Kue MIPOBOJHTH TEOPETHUECKUX y | KOHTPOJIb KayecTBa | aHAJIMTHYCCKUMU
XapaKTEPUCTHKH HPOCTEHINKI CHHTE3 | TPAKTHYCCKUX TMOJIX0J0B | CHIPBSI 1 KOHTPOJIb
XUMHNYECKUX B Ha60paTOpHBIX K IJIAaHUPOBAHUTIO HPpONYyKIMH KaqeCTBa ChIpbA
pEaKIuii, yCIOBHAX SKCTIEPUMEHTA, OMOXUMHUYECKUX Y TIPOIYKIIUH
IIPOBOIHTD IIAHKPOBATD 06paGoTKH i | TPOU3BOJCTB, OMOXMMUYECKUX
JKCIIEPUMEHT IUIAHUPOBATH IIPOU3BOJICTB
CHHTE3 BEIECTB B p ’ IPEICTaBIEHUS p p ACTB,
MaTeMaTHYECKH IKCIIEPHUMEHT IIAHUPOBATh
1a60paTOPHBIX IIOJTyICHHBIX P ’ P
o0pabatbIBaTh 1 e3VIIBTATOR 00pabaThIBaTh U IKCIIEPUMEHT,
YCIIOBUSIX U pesy. -
TIPEICTABIISATh 00pabarteIBaTh 1
MIPEACTABIATh JlonycKaoTes
ONPEACTATE J HOJTyYCHHBIC HPEICTaBIIATh
HOJTy4CHHBIC 3HAYUTEIbHBIC OIMHIOKU y p
OCHOBHBIC > | pe3ysbTaThl. YMEHHUS | MOJTy4EHHBIE
pe3yabTaThl TPOSIBIISIECTCSI
XapaKTCPUCTHKH .. | OCBOEHBI, HO PE3yJIBTATHI.
HEJJOCTAaTOYHOCTh 3HAHMUIM,
MOy YEHHBIX . | momyckaroTcst IUIAHUPOBATh
M0 psgy  IOKa3aTele,
BEILIECTB, oByaarommiics HE3HAYHTEIbHBIC OKCIIEPUMEHT,
OIINOKHU o0OpabaTsIiBaTh U
[UIaHUpOBATh MCHBITHIBACT SHATHTEIBHbIE | o’c 1; .
HETOYHOCTH HPEICTaBIIATh
r e SaTpyIHCHIA TP ot ,Z[HGHI/I;{ npH HEJ'IH‘IGHHLIG
MaTEMaTUICCKU ONEPHPOBAHMH  SHAHMAMH | aIJ)1y ec P e3y .
HAJTUTHICCKUX JBTATHI.
oOpabartbiBaTh U IPU MX TEPEHOCE HA HOBHIE pesy
oTieparnusx, CBo0OomHO
MPEACTABIATh CHUTYaLUH. .
IMEPEHOCE YMCHUU Ha onepupyer
Hgg y;:;iille HOBBIC, IPHOOPETEHHBIMU
pesy HECTaHIapTHbIC
YMEHUSIMH,
CHUTYaLUH.
HPUMEHSIET UX B
CHUTYaLHUsIX
MOBBIIICHHON
CIIO)KHOCTH.
BJIAJIETh: - Obyuaromuiicas  He | OOyyaromuiics Bnaneer | OOyuarommiics OOyuatommiics B
HABBEIKAMH BIaJeeT  WIM B | METOJAMH HCCIIEOBAHUS | YACTUYHO  BJIAJEET | IOJIHOM  o0beme
BBITTOJTHEHUS HEJIOCTATOYHOM (U3HKO-XMMMUECKHX METOIaMU BIIAJIEET
OCHOBHBIX CTCICHHA BIANICET | cROICTB OMOJIOTMYECKH | UCCIIEIOBAHMS MeTOoAaMH
XHMHUYECKUX HaBbIKAMH AKTHBHBIX BEIECTB; (uzuxo- HCCIIEI0BAHNUS
1abopaTOPHBIX OCYIICCTRIICHHA npaBwiIaMu 0e30MacHOl | XUMHYECKUX (puzuxo-
omneparuit, OKCHEPUMEHTA M | 53G50TEI B XUMHUECKOH 1 | CBOHCTB XUMHYECKHX
MeToJamMu MeToJaMu MUKPOOHOIOTUYECKOM OMOJIOTUYECKH CBOIICTB
CHHTE32 HOCIICAOBAHMA naboparopuu. AKTHUBHBIX OMOIOTHYECKU




HEOPraHUYECKUX
U IPOCTEHIINX
OpraHUYECKUX
COCIMHCHHUIA;
METOAaMH
HCCIICIOBAHUS
¢buzuko-
XUMHYECKUX
CBOICTB
OHOJIOTMYECKH
AKTHUBHBIX
BCIIECTB;
MpaBUiiaMu
Oe3omacHOM
paboThI B
XUMHYECKON u
MHUKpOOHOIIOrHye
CKOH
abopaToOpuUH.

¢buzuko-
XUMHYECKUX
CBOICTB
OHOJIOTHYECKHU
AKTHUBHBIX
BEIICCTB;
MIpaBUIIAMHA
Oe3omacHOM
paboThI B
XUMHYECKON Hu
MUKpOOHOIOTHYEC
KOH J1abopaTopuu.

WCIIOJIb30BAHUEM
TEXHUYECKUX CpPEACTB
00paboTKu u
MPEACTABIICHUS
MTOJTYyYEHHBIX
pe3yJIbTaTOB B HEMOJHOM
o0beme, JOMYCKaIOTCs
3HAYUTEIHHBIC OIIMOKH,
IIPOABJIACTCA
HEJIOCTaTOYHOCTh
BJIaACHUA HaBbIKaMH 110
pany IIOKa3aTesei.
OO0yuaromutics
HUCIIBITHIBACT 3HAYUTCIBbHBIC
3aTPyAHEHUSA npu

IMPUMCHCHUN HAaBBIKOB B
HOBBIX CUTYyallHUAX.

BELIECTB;
npaBuUiiaMu
Oe3omacHoi
paboThI B
XUMHUYECKON U
MHUKpPOOHO0JIOTHYEeC
KoM JabopaTopuu,
UCIIOJIb30BaHUS
TEXHUYECKUX
cpelacTB o0paboOTKU
U TIPE/ICTABIICHUS
MOJIyYEHHBIX
pe3yNbTaToB,
HaBBIKH OCBOCHBI, HO
JOTTYCKAIOTCSI
HE3HAYUTCIBbHBIC
OIITMOKH,
HETOYHOCTH,
3aTPyAHECHUS IPU
AHAJIUTHYCCKUX
orepanusx,
IIEpEHOCce YMEHUH Ha
HOBEIE,
HECTaHOApPTHEBIC
CHUTYaInH.

AKTUBHBIX
BCILIECTB;
MpaBUiIiaMu
0e301acHOM
paboThI B
XUMHYCCKOU U
MUKpOOHOJIOTHYe
CKOH
nmabopaTopuu,
HCIIOJIb30BAHUS
TEXHUYECKUX
CpPEICTB
00paboTKu U
MPEICTABICHUS
MOJTYYEHHBIX
pe3yJIbTaToB,
cBOOOAHO
NIPUMEHSIET
HOJ'IyT-IeHHI)Ie
HAaBBIKU B
CI/ITyaHI/ISIX
MMOBBIIIICHHOM
CIIOXHOCTH.

OIIK - 3 CnnocoOHOCTHI0 MCIOJb30BATH 3HAHMS 0 COBPEMEHHOH KAapTHHEe MHUPA, MPOCTPAHCTBEHHO-
BpPEeMEHHbIX 3AKOHOMEPHOCTAX, CTPOEHHH BellecTBA [JIsi MIOHUMAHHUS OKPY:KAKIIero MUPa U sIBJIeHUH

NPUPOABI
IToxka3aresnb Kpurtepumn ouenku
3HaTh: -OCHOBHI | OOyuaromuiics Ob6yuatomuiics OO0yuaromuiics Oo0yuaromuiics
COBPEMEHHOMN JIEMOHCTPUPYET JEMOHCTPHPYET HETOJIHOE | IEMOHCTPUPYET JEMOHCTPHPYET
TEOPUH CTPOCHUS | MOJHOE OTCYTCTBHE | COOTBETCTBUE CICAYIONIMX | YaCTHYHOE HIOJTHOE
aTOMOB H | yiu HeJOCTATOYHOE | 3HAHUM: COBPEMEHHOMU COOTBETCTBHUE COOTBETCTBHUE
MOJICKYJI, TCOPHUHU | cooTBETCTBHUE TEOPUH CTPOCHUS CIICYIOIINX 3HAHUI: | CIIEAYIONINX
XHMHICCKOH CIIEIYIONIMX 3HAHUI: | BEIIECTBA, OCHOB COBPEMEHHOM 3HAHMI:
CBA3U B | coBpemenHoii XHUMMYECKOI TEOPHH CTPOCHUS COBpPEMEHHOI
COCIMHCHUAX TEOPUH CTPOCHUS TEPMOJMHAMUKH U BEILIECTBA, OCHOB TEOPUH CTPOCHHUS
Pa3IMYHBIX .
BEILIECTBA, OCHOB XMMHUYECKOTO PaBHOBECHUS, | XUMHYECKON BEILIECTBA, OCHOB
TUIIOB,  OCHOBBI . N .
. XHMHUYECKOH CBOJCTB H CII0CO00B TEPMOJNHAMUKH U XUMHYECKOU
XUMHUYECKOU
TEPMOIMHAMHKH HOJTYYSHHUS TPOCTHIX U XHMHYECKOTO TEPMOJANHAMUKH U
TEPMOJIMHAMUKHU .
. | XUMHYECKOTO0 CITOHBIX BEIIIECTB. AQBHOBECHS, CBOMCTB | XUMHUYECKOTO
51 XAMHAYECKOU . Hl p 5 ’
aBHOBECHSI, CBOICTB U crioco0oB ABHOBECHS
KUHETHKH, p s Homnyckarotcs p : >
METOJIBI U CII0c000B 3HAYMTEIbHBIE  OMIMOKH, | MOJyYEHHs IPOCTHIX | CBOWCTB M
oOyyaronuiics
OrtHcativt poyHERI poCTh I/ICl}'IILITBII]faeT 3HAYMTEIIbHBIC H CHOXHbIX BEILCCTS. | CM10CO00R
U CJIO)KHBIX BEIIECTB OITYCKAIOTCS HOJTYYSHHUS
XUMHUYECKOTO STy HEHUA npu Homy
paBHOBECHS oTiepupoBaHmH  3HaHmsMy | HESHATHTENBHbIE HPOCTHIX U
Pa3IMYHBIX IIpH UX IIEpEHOCE Ha HOBble | OUTMOKH, CIIOYKHBIX BEIIECTB,
CUCTCMAX, CUTyaluu HETOYHOCTH, CBOOOIHO
XUMHYECKHE 3aTpyJHEHHS TIPU omnepupyer
CBOUCTBA, aHAIIMTUYECKUX npUOOPETEHHBIMU
Cr1oco0s! orepauusx u 3HaHUSIMH.




MOJIy4ECHHUSA MaTeMaTU4eCKOn
3JIEMEHTOB M MX 00paboTKe
COEAUHEHUN IS pe3yIbTaTOB.
MMOHUMAaHHUS
OKPY’KAIOILIETO
MHpa U SBJICHUU
MIPUPOJBI
3HATB: -OCHOBEI | OOy4atomuiics He OO0yuaromutics OO0yyaromurics OO0yyaromuiics
COBPEMEHHOMN yMEET UJIH B ACMOHCTPUPYET HEMOJIHOE | JCMOHCTPUPYET JIEMOHCTPHUPYET
TEOPHH CTPOCHHS | HEOCTATOUHOI COOTBETCTBHE CICAYIONIMX | YaCTHYHOEC ONHOE
MEHUN: IIaHUPOBaTh COOTBETCTBUC
aTOMOB M | creneHu ymeeT I};KCHC JIMEHT p IV COOTBETCTBUE
JIe YOI X
MOJIEKYJI, TEOPUHM | onpenensTh 1O MaTe 15 aTqu’CKH . eHynﬁ' CIIEIYOIIHX
XAMUYECKOU CIIPaBOYHBIM ' YMEHUH:
oOpalaThIBaTh U TIaHUPOBATh :
CBsA3U B | AaHHBIM PAa3JIMYHbIC
NPECTaBIIATh OKCMIECPUMEHT, [TaHNpOBATDH
COEMHEHUSX XapaKTePUCTHKH
HOIVUCHHEIE MaTeMaTHYECKU IKCIICPUMEHT,
BEIIECTB, IIPOLIECCOB y
Ppa3IMYHBIX ) ) 6046
IDOBOIUTE pe3yJIbTaThI, 00padaTeIBaTh U MaTeMaTU4YECKU
THIIOB,  OCHOBEI | TPOBOX
XIMHIYECKOi npocreiiumii cuuTe3 | UCMONB30BaTh cipaodHple | TPEACTABIATH 06pabaThIBATh 1
B J1a00OPaTOPHBIX AaHHBIE JULS IIOJTyHCHHEBIC
TePMOTMHAMHUKH opatop TIPE/ICTaBIAT
. | ycloBUsiX XapakTCPUCTUKU PE3yIbTaTHI,
u XHMHICCKON HHaHI/IpOBaTB Pa3IMYHBIX BEUICCTB U HCII0JIB30BAaTh HOqueHHLIe
KHHCTHKH, SKCTIEPHUMEHT IPOLIECCOB. CrpaBouHbIe JaHHbIe | PC3YJIBTATHI,
2
MCTOJbI MATEMATHYCCKH Honyckarorcst JUIS XapaKTEPUCTUKHU | HUCIIOJIb30BATh
OmnmUcaHus 06pAGATHIBATE I 3HAYNATENBHBIC OIMMOKY, | PA3IMYHBIX BEIIESCTB CIIpaBOYHbIE
XAMHYECKOTO TIPOSIBIISIETCS U TIPOLIECCOB.
MIPEACTABIATH P . P AAHHBIC JUIS
paBHOBECHs HEJIOCTATOYHOCTh YMEHUH, | YMEHUsI OCBOCHBI, HO
MOJy4YEHHBIE XapaKTCPUCTUKHA
DPa3IIMYHBIX o — o psny pacyueToOB | nomycKaroTCs PA3MHIHBIX
cucreMmax, 06yHaroupiics HE3HAUNTEIbHBIC BeIICCTS 1
XUMITIECKIE HCILITEIBACT SHATHTSIBHBC |
N 3aTpyAHCHUS pu CBo0OotHO
CBOMCTBA, HETOYHOCTH,
COCOBL OTIEPUPOBAaHUH  YMCHUSIMH onepupyer
i 3aTPyIHECHUSA [IPU
[PH UX [EPEeHOCE HA HOBbIC pyA p PHOBPETCHHBIME
HoﬂyquHﬂ CUTYyaLlHuH. AHAIIUTUYCCKUX YMEHIAMH
3JIEMEHTOB W WX oTepanusX, ’

COCIMHEHUN JUIA

MIEpEeHOCe YMEHUH Ha

IIPUMCEHSACT UX B

MTOHUMAaHHUS CHUTYyaIHsX
HOBEIE, o
OKpYKaroIIero MOBBILICHHOM
o HECTaHOApPTHEIC
MUpa U ABJICHUN CIIO)KHOCTH.
CHUTYyaLHH.
BJIAJIETH: - OOyuaromuiics He OOyuaromuiics B OO0yyaromuiics OO0yyaromuiics B
HaBbIKaAMHU BJIaJCCT UJIHN B HEIOJIHOM 00BbeME BIagecT HYaCTHYHO BJIaJCCT IIOJIHOM 00BEME
aHaJIM3a Hay4yHO- HEOOCTAaTOYHOMI METOJIJaMHU aHaJIu3a METOJaMHU aHaJIn3a BJIaACCT METOJaMU
TEXHUYECKON CTCIICHH BIIANICCT HAay4HO-TEXHUYECKOU Hay4HO- aHallM3a Hay4YHO-
uHhopManuu MeToliamu aHallu3a | yHdpopMaIu, TEXHUYECKON TEXHUYECKON
BBITTOJTHEHUS Hay4YHO- BBITIOJTHEHHS] OCHOBHBIX | HHpOpMAIUH, uHpOpManuy,
OCHOBHBIX TEXHUICCKOU XUMHUYECKHUX BBITIOJTHEHU S BBIITOJTHCHHS
XUMHUYECKHX uHbopmauuy, Ta00paTOPHBIX ONepanuii | OCHOBHBIX OCHOBHBIX
1ab0paTOPHBIX BBITTOJTHCHHUA TSt XUMHUYECKUX XUMHUYECKHX
oriepanui s OCHOBHBIX CHHTE32 1a00PaTOPHBIX 71a00paTOPHBIX
CHHTE3a xngmqecxnx HEOPraHUYECKHX U oreparyii st orepanui st
n1abopPaTOPHBIX .
HEOPraHUYeCKHX opatop POCTEHIIIX CUHTE3a CUHTE3a
U IPOCTENIINX OTCPatHit Ut OPraHUYECKUX HEOPTaHMYECKUX U | HEOPraHUYECKUX
CHUHTE3a . .
OpraHUYECKUX i MPOCTEUIINX U IPOCTENIINX
: i neoprammeckix u | “O M OpraHUYECKUX OpraHUYECKHUX
COEIMHEHUI .
: , HIpOCTEHIIIX enmpen COCIMHEHU I COCIMHEHUN
IJIAHUPOBAHUSA ) ’
p OpraHUYECKUX OKCHICPUMCHTA
SKCIIEPUMEHTA, coeuHeRMiL MATEMATHYECKOM TUTAHUPOBAHUS MJIAaHUPOBAHUS
’ IKCIIEPUMEHTA, IKCIIEPUMEHTA,




MAaT€MAaTUYECKONW | IUIAHUPOBAHMS 00paboOTKH U MaTeMaTH4ECKON MaTeMaTHYECKOU
00paboTKHu U IKCIIEPUMEHTA, PEJICTABICHUS 00paboTKu U 00paboTKu 1
IIpEACTABICHUSA MaTeMaTU4ECKOU IIOJIyYEHHBIX IIPEACTABIICHUS [IPEACTABICHUSA
IIOJTyYEHHBIX 00paboOTKH U pe3yJIbTaToB, IIOJIyYEHHBIX IIOJIyYEHHBIX
pe3yabTaToOB IIpEACTABICHUSA AOIy CKatOTCA pe3yibTaToB, pe3yiIbTaToB,
HOJTy9CHHBIX 3HAUMTENBHbIE  OWHMOKW, | yappikyu 0CBOGHBL, HO | CBOGOIHO
IIPOABJIACTCA
JOITYCKaroTCA IIPUMCHACT
Pe3ylIbTaToB HEZ0CTaTOYHOCTh Y P
HE3HAYUTCIbHBIC IMMOJTY4YCHHBIC
BJIaACHUA HaBbIKaMH 110
psy nokasatenei, OIINOKH, HaBBIKU B
OGyuaromuiics HETOYHOCTH, CUTyalUsIX
UCTIBITBIBACT 3HAYUTCIILHBIC | 3aTPYAHCHUS IIPU MOBBIIIEHHOM
3aTpyAHCHUS IIPY | aHATUTUYECKUX CJI0KHOCTH.
IMPUMCHCHUN HAaBBIKOB B onepanusx,
HOBBIX CUTYyallHUAX. o
HepeHoce yMEHHU Ha
HOBBIE,
HECTaHAApPTHBIC
CUTYyaLHHU.
[Ixasl OICHHUBAHUA PC3YJILTATOB HpOMGX(YTO‘IHOﬁ arrectagyuu " HUX
OITMCAaHUC:

dopma NPOMEKYTOYHOM ATTECTALMH: IK3aMeEH.

[IpoMeskyTouHas arrecranusi oOy4arouxcsi B opme sK3ameHa MPOBOAUTCS
0 pe3ysbTaTaM BBIMIOJIHEHUS] BCEX BHJIOB y4eOHOH paboThI, MPeayCMOTPEHHBIX
y4eOHBIM IUJIAaHOM MO JaHHOW IUCHUIUIMHE (MOYJI0), MPU ITOM YUUTHIBAIOTCS
pe3yabTaThl TEKYIIET0 KOHTPOJISI YCIEBAEMOCTH B TedeHue cemectpa. OleHka
CTENEHU JOCTIKEHHSI OOYYaIOUMMUCS TUIAHUPYEMBIX pPE3yJbTaTOB OOYyYEHHS 10
IUCUUIUIMHE (MOZYJII0) MPOBOJAUTCS MPENOoJaBaTesieM, BEAYIIMM 3aHATHS 110
JTUCHUIUIMHE (MOIYJII0) METOJIOM 3KCHEPTHOU oreHKHU. [lo uToram mpomMexyTOUuHOM

aTTeCTallMd IO JAUCUUIUIMHE (MOZYJII0) BBICTABISIETCS OLEHKA «OTIUYHO,
«XOPOLLO0», KYAOBIETBOPUTEIHHO» U «HEYIAOBIETBOPUTEIIHHOY .,
K  mpomexyTouHoll — arrecTanuu  JIOMYCKAlOTCS  TOJIBKO  CTYIEHTHI,

BBITIOJTHUBIIIE BCE BUIBI YU€OHOU PabOTHhI, MPeayCMOTPEHHBIE pabouel mporpaMmmoit
no aucuumuinHe «OO0mas U HeOpraHudeckas Xumus» (POl HPOMEKYTOUYHBIH
KOHTPOJb:  TPOBEPOYHbIE  pabOThl  HANMMCaHbl HA  OLEHKY HE  HIKE
«YZIOBJIETBOPUTEIHHOY, BBITIOTHWIHA U CJIAJTH BCE JIAOOpaTOpHBIE PaOOTHI)

I[IIkaj1a olleHUBAHUS Onucanue
Bpimonnenst  Bce  BuAbl  yueOHOW  paboTHI,
NpeAyCMOTpEHHbIE  y4eOHbIM  ImaHoM. CTyaeHT
JIEMOHCTPUPYET COOTBETCTBHUE 3HAHWUM, YMEHHI,

O1anuHo o
HaBBIKOB TPUBEJICHHBIM B Ta0JWIaX IOKa3aTeseu,

omnepupyeT MPUOOPETCHHBIMU 3HAHUSIMU, YMEHUSIMU,
HaBBbIKaMH, IPUMEHSAET UX B CUTyalHsIX MMOBBIIIEHHON




cinoxHocTd. IIpu 3TOoM MOryT OBITH JOIMYIIEHBI
HE3HAYUTENIbHbIE OLINOKHU, HETOYHOCTH, 3aTPyAHEHUS
IIPY AHAINTUYECKUX ONEPALUsAX, IEPEHOCE 3HAHUM U
YMEHHI Ha HOBBIE, HECTAHAAPTHBIE CUTYAIINH.

Xopouo

Boeimonnensl Bce  BUABL  y4eOHOHM — paboTHI,
OpEelyCMOTPEHHbIE  y4yeOHbIM  TuIaHOM. CTyJEeHT
JEMOHCTPUPYET YACTHUYHOE COOTBETCTBUE 3HAHMIA,
YMEHUH, HaBbIKOB TMPHUBEJECHHBIM B  TalauIax
noKa3zaTelieH, ornepupyer pUOOpETEHHBIMU
3HAHUSIMU, HO  JIONYCKAalOTCS  HE3HAYMTEJIbHbIE
OLINOKH, HETOYHOCTH  MpHU aHATUTHYECKUX
orepauusx, 3aTpyJHSAETCS NpU NMEepeHoce YMEHU Ha
HOBBI€, HECTAHAPTHBIE CUTYAIIHH.

Y1oBJIeTBOPUTEIHLHO

Boimonnensl Bce  BUAbl  yueOHOM — paboTHI,
IpelyCMOTpEHHbIE  yuyeOHbIM  TulaHoM.  CTyJIeHT
JNEMOHCTPUPYET HEMOJHOE COOTBETCTBUE 3HAHUM,
YMEHUH, HaBBIKOB TMPUBEJECHHBIM B  TalauIax
noKa3aTeseH, onepupyeT pUOOPETEHHBIMU
3HAHUSIMU, JOMYCKAIOTCS 3HAYUTENIbHBIE OIINOKH,
HETOYHOCTH  MpPU  AHAJUTUYECKUX  ONEpanusx,
UCIIBITBIBAET  3HAYUTEJIBHBIE  3aTPYIHSAETCS  IpU
IPUMEHEHUH HAaBBIKOB B HOBBIX CUTYAIUSAX

HeynosiierBopuTe/1bHO

He BbmosHen oauH wim Oojiee BUIOB ydeOHOU
paboThl, MPEAYCMOTPECHHBIX yYCOHBIM  TUIAHOM.
CTyAeHT JeMOHCTPHPYET HEMOIHOE COOTBETCTBUE
3HAHWM, YMEHHM, HABBIKOB MTPUBEJCHHBIM B TaOIHIIaX
MoKazaTesieH, MOMyCKAalOTCs 3HAYUTENIbHBIC OIINOKH,
IIPOSIBIIIETCA OTCYTCTBUE 3HAHWUW, YMEHUW, HAaBBIKOB
Mo psiay TOKas3aTelei, CTYACHT HCHBITHIBAET
3HAUMTENbHBIC 3aTPyIHCHHUS TIPU ONEPUPOBAHUU
3HAHMSIMU M YMEHHSIMH MPU UX MEPEHOCE Ha HOBBIC
CUTYaIIUH.

DOoHBbI OLIECHOYHBIX CPEACTB MpeACTaBJIeHbl B IPUJIOKeHuH 1
K padoueil mporpamme.
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Tabnuua 1

MMOKA3ATEJIb YPOBHSI COOPMUPOBAHHOCTHU KOMIIETEHIIUI

®I'OC BO 19.03.01 «buorexnomorusi»
B npoiiecce 0cBOEHUS JAHHOM TUCHUIUIMHBI CTYAEHT (POPMUPYET U IEMOHCTPUPYET CIEAYIOLINE
o0enpodeccuoHaTbHbIE KOMIIETEHIIUM!
KOMIIETEHIINHN IlepeyeHb KOMIIOHEHTOB TexHos0rus ®opma (CTeneHH YpOBHeH 0CBOECHHS
NH- OOPMYJINPO ¢opmMupoBaHUs  |OLIEHOYH |KOMIIETEHLUil
JEKC [B- KA KOMIIeTEeHLM i oro
CpeicTB
a**
OIIK - 2 (Cnioco0HOCTBIO M [3HATH: - OCHOBHBIC 3aKOHBI U TOHITHS XUMHUHPTICKIINS, YO, ba30Bblil ypOBEeHb:
FOTOBHOCTHIO OCHOBBI TCOPHH CTPOCHHS BEIEeCTBa, OCHOBBIcamocTosTenbHas [P33(a,0) |- crmocoOeH MCIoIb30BaTh
HCI0JIb30BATH XUMUYECKOH  TepMOJMHAMUKH, OCHOBBI| paboTa, DK3 TEOPETUYECKHUE U MPAKTHICCKHIE
OCHOBHbBIE 3aKOHBI XUMUYECKOM KUHETUKH, XUMHYECKOTo1abopaTopHbIe MO/IXO/IbI K ONPEICITICHHUIO CTPOCHHUS U
€CTECTBEHHO- [paBHOBECHS, XUMHYECKHE CBOMCTBaABAHATHS CBOWCTB XUMHYCCKUX BEILCCTB, METO/IbI
HAYYHBIX PIIEMEHTOB M MX COCAMHEHHUH, TCOPETUUCCKUE [UIAHUPOBAHUA SKCIICPUMEHTA
MTACIIUTLINH B U IIPAKTHYECKUE MOAXOMAbl K IIAHMPOBAHMIO 00Pa0OTKH U MpeNCTaBICHUS
npogeccnoHaNbHO PKCIIEpUMEHTa, 00pabOTKH U MPE/ICTaBICHHUS MOIYHCHHEIX PE3YIIbTATOB,
i 1eATeJLHOCTH, [[OJYyYEHHBIX PE3YyIbTaTOB [PCACTABIATE MOy ICHHBIC
NpPUMEHSATH YMeTh: - OlpeieNsTh M0 CIPaBOYHBIM PC3YJIbTATbl B CTAHAAPTHBIX
MeTO/bI JTAHHBIM SHEPreTHUECKHE XapaKTePUCTUKH U yeOHBIX CHTYaIliAx )
MATeMaTH4Y€eCKOI0 | TCOMETPHUIO MOJIEKYJI, TEPMOJMHAMUYECKUE [10BLIEHHbIH YPOBEHD:
aHaJIN3a u XapaKTePUCTUKU XUMHUUYECKUX PEaKLuH, JeKIus, i crocobex CaMOCTOATEIIBHO
MO/IeJINPOBAHUSI, |[IPOBOJUTH CHHTE3 BEIIECTB B JIAOOPATOPHBIX (CAMOCTOSITENIbHAS MCTIOIB30BATh TCOpeTHHECKHC 1
MPAKTHUYCCKUC MOAXOAblI K OHNPCACICHUIO
TEOPETHYECKOI0 M | YCIIOBUSX U ONPENEIATh OCHOBHBIE pabora, 8
CTPOCHUA n CBOHUCTB XUMHNYCCKUX
HKCIEPUMEHTAJIbH | XapAKTEPUCTUKHU TOJIyYEHHBIX BELIECTB, nabopaTopHbIe BelleCT, METOJIEI IIEHHPOBAHKS
0I0 MCCJIeJOBAHMA | [JIAHUPOBATH SKCIIEPUMEHT, MATEMAaTUYECKH | 3aHATHS OKCITEpHMEHT, 06paGoTKH "
00pabaThIBaTh M MPEJCTABIIATH MOy YCHHbIC IPEICTABICHUS TTONYYEHHBIX PE3yJIbTaTOB
pE3yJIbTaThI TSt MOArOTOBKH, BBIOOpA u
000CHOBaHHUS HAVUYHO-TEXHUYECKUX




YCJIOBHSIX M OIIPEJICISITh OCHOBHBIC
XapaKTEPUCTUKHU TTOTyUYSHHBIX BEILICCTB,
TUIAHUPOBATh SKCIIEPUMEHT, MATEMATHUECKH
00pabaTeIBaTh U MPEACTABIATH NOJTYYCHHBIC
pE3yJbTaThI.

BiiajgeThb: - HaBbIKAMH BBITTOJHEHUS
OCHOBHBIX XMMUYECKHUX JIAOOPATOPHBIX
onepauui,

METOJIaMH ~ CHHTE3a  HEOPraHHYEeCKUX |

MPOCTEUIINX OPTaHUYECKUX COCINHECHN;
METOIaMH1 HCCIIEIOBAHUS bu3HKO-
XUMHUYECKHX CBOMCTB OMOJIOrMYECKH

AQKTHBHBIX BEIIECTB;

MpaBUJIaMu 6e301acHoi paboThI B
XUMHYECKON u MHKPOOHOJIOTTIECKOM
imabopaTopuu.

JICKLIUS,
CaMOCTOSITEIIbHAS
pabora,
nabopaTopHbIe
3aHATUA




OIIK - 3

CrnocoOHOCTBI0
HCI0JIL30BATH
BHAHUS 0
COBpPEeMEHHOM
KapTHHE  MHpa,
MPOCTPAHCTBEHHO
-BpPeMEHHbIX
3aKOHOMEPHOCTSIX
) CTPOEeHNH
BellecTBA aas
MOHUMAHUSA
OKPY>KaK01Iero
MHpa M SIBJICHM
NPUPOIBI

3HATH: - OCHOBBI COBPEMEHHOU TEOPUH
CTPOCHHS aTOMOB M MOJICKYJI, TCOPUHU
XUMHUYECKON CBSI3U B COCTMHEHUSIX
[PA3TTUYHBIX TUTIOB, OCHOBBI XUMUYECKOM
TEPMOIMHAMUKN U KHHETUKH, METOIBI
OIHMCAHUS XUMHUYECKOTO PAaBHOBECHS
[PA3TTMYHBIX CHCTEMaX, XHMHYECKUE CBOIMCTBA,
CIIOCOOBI TIOJTyYEHUS JIEMEHTOB H UX
COCTMHEHUH JUTSI TOHUMAaHUS OKPYKAOIIETro
MUpa | SBICHUIN TIPUPOJIBI.

'YMeTh: - ONpe/IeIIATh IO CIIPAaBOYHBIM
JTAHHBIM YHEPTeTHYCCKAE XapaKTePUCTHKHU H
TEOMETPHIO MOJIEKYJI, TePMOJTHHAMUICCKHE
XapaKTePUCTHKU XUMHUYECKUX PEaKIni,
MTPOBOJINTH CHHTE3 BEMIECTB B JTAOOPATOPHBIX
YCIIOBHUSX, ONPENIEISITh XapaKTePUCTUKN
MOJTyYCHHBIX BEIIECTB, MJIAHUPOBATH
IKCIIEPUMEHT, MaTeMaTHIYeCKH 00pabaThIBaTh
MOJTyYCHHBIE PE3yJIbTATHI

Bianers: - HaBRIKAMH aHATN3a HAYYHO-
TEXHUYECKON HH(OpMAITUH, BBITIOTHEHUS
OCHOBHBIX XHMHUYECKHX JIA0OPATOPHBIX
onepanuii s

CHHTE3a PA3JIMYHBIX COCTUHCHUH,
TUTAHUPOBAHUS SKCIIEPUMEHTA
MaTeMaTH4YeCKOl 00pabOTKHU 1
MPEJICTABICHHS MTOJyYSHHBIX

pEe3yJIbTAaTOB.
CHUHTE3a HEOPraHNYECKUX U IPOCTENINX

OpPTaHUYECKUX COSAMHEHU, TIIAaHUPOBAHUS
AKCIIEPUMEHTa MaTeMaTH4eCKOH 00paboTKU
U MPEACTABIEHUS OJYYEHHBIX PE3yJIbTATOB
pe3yabTaToOB

UIEKIIHS,
CaMOCTOSITEIIbHAS

pabora,
nabopaTopHbIe
BaHATUA

IIEKIIHA,
CaMOCTOSITEITbHAS

pabora,
mabopaTopHbIe
3aHSATHUS

TeKIus,
CaMOCTOSATEIIbHAS
pabora,
mabopaTopHbIe
BaHATUS

VO,
P33(a,6)
K3

ba3oBbrit YPOBEHbD: CIIOCO0CH
M CIIOJb30BaTh OCHOBBI COBpCMeHHOfI
TCOpHUMU CTPOCHUA AaTOMOB W MOJICKYII,
TCOpUHU XUMHUYCCKOM CBS3U B COCIUMHCHUAX
[PA3JIMYHBIX THUIIOB, OCHOBBI XHMHWYCCKOU
TCPMOIUHAMUKU W KHUHCTHUKH, MECTOJbI
OIMMCaHUs XUMHUUYCCKOI'O PAaBHOBECHA
[Pa3JINYHBIX CUCTEMaAX, XUMHUYECKUEC
CBOWCTBA, CIOCOOBI TMOJYYEHHUS MPOCTHIX
BCIIECCTB U UX COCAUMHCHNU.
IToBbIlIEHHBIN YPOBEHb: CIIOCOOEH
MCII0JIb30BATh CIIPABOYHbBIE JAHHBIE U
PHEPreTUUECKNE XapaKTEPUCTUKH JIIsS
OIpEeIEIeHUs TEOMETPUH MOJIEKYI,
TEPMOIUHAMUYECKHX XapaKTEPUCTUK
XUMHUYECKHX PEeaKIil, MIaHUPOBaTh
HKCIEPUMEHT, MaTEMaTHUECKU
00pabaThiBaTh TOJyYCHHBIC
[PE3yJIBTAThl, aHATU3UPOBATh HAYYHO-
TEXHUYECKYI0 MHPOPMALIUIO AT
BBITIOJHEHUS] OCHOBHBIX XUMUYECKUX
TabopaTOPHBIX ONepaLui JUlsl CHHTE3a
Pa3IMYHBIX COCIUHEHUM.

**- CokparieHus: opM OLEHOYHBIX CPEJICTB CM. B IpIuioxkeHnu 2 k PIL




[Mpunoxenne 1
K paboueii mporpamme

HepequL OIICHOYHBIX CPEACTB IO TUCHHUIIJIMHE ! Oonasg M HeOPraHMYecKass XUMUs

HaumenoBanue
o
Ne OLIEHOYHOTO Kpartkast XapaKTEpUCTHKA OLEHOYHOIO CPe/ICTBa IIpencraBnenne onenounoro cpeacrea B @OC
OoC CpeacTBa
CpencTtBo KOHTpOJs, OpPraHM30BaHHOE Kak coeluaibHas Oecena
. MeJarornyeckoro paboTHUKa ¢ 00ydarolMMCsl Ha TEMBbl, CBSI3aHHBIE C
YceTHbll onpoc . . Bonpoce! no remam/paznienam JUCHUILIUHBL CM.
1 M3y4aeMON JUCHMIUIMHOW, W PACCUMTAHHOE Ha BBISICHEHHE oOBeMa
CobecenoBanue (YO) o [Tpunoxxenue 2
3HaHMI 00y4Yarolerocs 1o onpeAeIeHHOMY pa3zeiy, TeMe, mpodiaemMe 1
T.II.
PaznmmuaroT 3a1aun 1 3aJaHUS:
a) penpOAYKTUBHOIO YPOBHS, IO3BOJISIOIINE OIICHUBATH
W JUMarHOCTHpPOBAaTh  3HaHHE  (PAKTUUECKOIo
Marepuana (6a3oBBIC MOHATHSA, aJITOPUTMBI, (aKTBI) U
YMEHHE MPAaBWILHO UCIOJIb30BaTh CHEIHAIbHbIE TEPMUHBI U TOHATHS,
ly3HaBaHHE OOBEKTOB M3yU€HHUS B paMKax ONpEAeNIEHHOTO paszzeina
ITUCIIUIUINHBI;
PasnoypoBHeBbIE .
yp 0) pEeKOHCTPYKTHUBHOT'O YPOBHS, MIO3BOJISIIOLIIUE  OLEHUBAaTh U KOMILTEKT PAasHOYPOBHEBHIX 34124 1 3aIaHHH CM.
2 3a/1auy ¥ 3a1laHNA  TMarHOCTUPOBATh YMEHUS CHHTE3MPOBATh, aHAIM3UPOBATh, 0000IIATH TTpunoxkene 2
(P33) (dakTUYecKUil U TeopeTHYecKuili marepual ¢ (HOpMyIHpPOBAHHEM

KOHKPETHBIX BBIBOJIOB, YCTaHOBJICHUEM
MPUYMHHO- CJICICTBCHHBIX CBSI3CH;

CpencTBO KOHTPOJIsS, OPraHM30BaHHOE Kak cCreluaibHas Oecena
MeIarornueckoro paboTHUKA ¢ 00yJYaroIUMCsT Ha TEMBI, CBS3aHHBIC C
M3yd4aeMoOW JUCIUILTMHON, U pPacCUYMTaHHOE Ha BBIACHEHHE O0beMa
3HaHWI 00yYaroLIerocs Mo ONpeaAeIeHHOMY pa3zieny, TemMe, mpolieme
W T.II.




[Mpunoxenne 2
K paboueii mporpamme

1. YcrHblii onpoc:
l. O6mas xumus
Bomnpocs! anis cobecenoBanus:

1) OcHOBHBIE IOHATHUS U 3aKOHBI XUMUU («3aKOH COXPaHEHUS MacChD», «3aKOH
MOCTOSIHCTBA ~ COCTaBay, «3aKOH  DKBHUBAJICHTOBY, «3akoH  ABOTaapoy,
«Ilepuoanueckuii 30xkoH .M. Menneneesay).

2) OcHOBHBIE KJIacChl HEOPraHUYECKUX BelecTB. VX noiyueHue u cBoicTBa.

3) Pemenue 3a1a4 (CTEXMOMETPUYECKUE PACUETHI IO YPaBHEHUS PEaKLuid).

4) Ctpoenue aToMa (KBAaHTOBBIC YMCIIA, JHEPTETUUCCKUE YPOBHU U MOIyPOBHH,
pacnpeiesieHue AJIEKTPOHOB B MHOT'O3JIEKTPOHHBIX aTOMAaX, AJIEKTPOHHBIE (OPMYJIbI
U rpaduueckoe n300pakeHrue paciupeieICHUs AIEKTPOHOB).

5) Xumunyeckas cBa3b («MeToa BaJEHTHBIX CBs3€i», «MeToa MOJIEKYJISpHBIX
opOuTasne», THITbI XUMHUYECKUX CBSI3EH, X CBOMCTRA).

6) OcHOBBI TEpMOAMHAMUKH (OCHOBHBIE TOHSTHS, TeEIIoBble 3 EKTHI
XUMUYECKUX peakuui, «3akoH ['eccay, pemenue 3a1ay).

7) Xumuueckasi KuHeTuka ((pakTopbl, BIUSAIONINE HA CKOPOCTh TOMOTE€HHBIX H
TETEPOrE€HHBIX PEAKIUWA, pEHIEHUE 3a1aY).

8)  Xumuueckoe paBHOBecue (oOpaTuMble M HEOOpAaTUMbIE pEAKIUH,
«ITpunmun Jle-Ilarenbe», cMElIEHNE PABHOBECHSI, PEILICHHUE 3a]1a4).

9) PactBopbl (Teopusi pacTBOPOB, CHOCOOBI BBIPAXKEHUS KOHIICHTpALUN
pPacTBOPOB, PACUETHI IIPU IPUTOTOBIIEHUH PACTBOPOB).

10) DnexrponuTrueckas auccouuarus (KOJIMYECTBEHHBIE XapaKTEPUCTHUKH,
TEOpUs CUIIBHBIX U CIa0BIX DJIEKTPOJIUTOB, BhiuncieHue pH B pactBopax).

11)  OxucnuTenbHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.  IDJIEKTPOXHUMHUYECKHE
MIPOLIECCHI.

12) KommiekcHble coeIMHEHUsSI (OCHOBHBIC TIOHSATHS, DJJIEKTPOJIMTHYECKAS
JUCCOLMALAsL  PacTBOPOB  KOMIUIEKCHBIX ~ COCIAMHEHUH,  KOJIMYECTBEHHBIE
XapaKTEPUCTUKH ).

I1. Heopranuyeckasi xummsi

1) CBoiicTBa S- 3JIEMEHTOB U UX coeMHeHMH. JJabopaTopHbIe METOIBI U
MIPOMBIIIJICHHBIE CTIOCOOBI MOYYSHUS TPOCTHIX BEIIECTB U HanboJiee BayKHBIX
COCIMHEHUH.

2) CpolicTBa p- 371€MEHTOB. BO3MOKHbIE CTEIIEHN OKUCJICHUS B
COEIMHEHUSX, CBOMCTBA coennHeHnH. JIabopaTopHbie METOIbI M TPOMBIILIJICHHbIE
CHOCOOBI MOTYYEeHHS MPOCTHIX BEIIECTB U HanbO0see BaKHBIX COCTUHEHH.

3) CgoiictBa d- s1eMeHTOB. BO3MOXKHBIE CTEIICHN OKUCIICHUS B
COEIMHEHUAX, CBOMCTBA coenuHeHU. JlabopaTopHbie METOIbI U IPOMBIIILIICHHBIE
CIOCOOBI MOTYYEHHUS IPOCTHIX BEIIECTB U HanboJiee BaKHBIX COEAMHEHUI.



2. Pa3HoypoBHeBble 3a1a4M M 32/1aHUS
a) IPoBepPOYHbIe PAadOTHI:

IIpumepsbl BapuaHTOB IMTPOBEPOYHBIX pa0OT.
. O6mas xumus

IIposepounas paboma Ne 1

1. I'maBHOe KBaHTOBOE uHCIO0. YTO OHO XapaKTepuszyeT, KaKue 3HaAYCHUs
MPUHUMAET? DHEPreTUUECKUIN YPOBEHb.

2. Pacnpenenute DJIEKTPOHBI MO YETHIPEM KBAHTOBBIM YHCIAM B 3JIEKTPOHHOM
ob6osnouke atoma (ocdopa (rpaduueckoe nzodopaxenue). CocTaBbTe IIEKTPOHHYIO
dbopmyiny. B kakoit ypoBeHb, M B KakKOW MOJYpPOBEHb TMOCTYIAET TOCIICIHUM
IIEKTPOH? YKaXKUTE TUN dJeMeHTa (S-, P-, d-). ['1e pacmosioskeHbl JIEMEHTBI 3TOTO
Thmna nepuoguyeckon cucreme? CKOIbKO UX BCETO?

3. Kakue opOutanu, B3aMMOJEHCTBYIOIIMX aTOMOB, Y4acTBYIOT B 00Opa30BaHUU
XUMHu4eckux cBszet B moisekyie Boabl (H20)? CocraBbre cxemy mepeKpbIBaHUS
BaJICHTHBIX OpOUTaNel B ATOM MOJIEKYJie U YKOKHUTE €€ T'€OMETPUYECKYyro (opmy.
Byner nu sTa Mosekysa nojasipHoii?

4. Hanummure ypaBHEHUs pEaKIHii, C TOMOIIbIO KOTOPBIX MOKHO OCYIIECTBUTD
CJIEIYIONIUE TPEBPAIICHUS: KAIBIIMM —> OKCUJ KaJbLUi —> TUIAPOKCH] KaJbIus —>
KapOOHAT KaJlblUg — TUAPOKAPOOHAT KaJIbIUs

IIposepounas paboma Ne 2

1. Kak 3aBUCHUT CKOPOCTbh TOMOT€HHON XMUMHUYECKON peakiui OT TeMIEpaTyphl U
noyemy?

2. Bzaumogpeiicteue CO ¢ Cly uaeT mo ypaBHEHHIO!

COy + Clypy S COClyyy. Konnenrpanuu [COJ, = 0,3 mons/n u [Clo]s = 0,2
MoJIb/1. Kak 1 BO CKOJIBKO pa3 M3MEHHUTCS CKOPOCTh PEaKIIuu uepes HEKOTOPBIH
HWHTEPBAJI BpEMEHH, KOT/1a KOHIISHTpaKs XJiopa yMeHbIuTcs 10 0,1 Moab/n?

3. B 3akpeITOM cocyjie mpOTEeKaeT peakius.

2NO(F) + Oz(r) s ZNOZ(F).

OmpenenuTe KOHCTAaHTY PAaBHOBECHS OTOM  peakIMu TIpH  HEKOTOPOH
ITOCTOSTHHOM ~TeMIeparype, ©eClId HadajlbHble KOHIICHTPAIlMd BEIICCTB PaBHBI
(moaw/n): [NO] = 0,08; [O2] = 0,06, a K MOMEHTY yCTaHOBJICHHSI PABHOBECHS B CMECH
ocrtanock 20% ot nepBoHavyanpHOro Konnyectsa NO(y).

4. Cdopmymupyiite 3akoH ['ecca. Omnpenennure CTaHAAPTHYIO DHTATBITHIO
obOpasoBanus pocdara KaIbIUA IO YPABHEHUIO:

3C&O(K) + P,Os5 = Cag(PO4)2, eciu

AH{g, caq,) = —635,5 KJDK/MOTIB,

AHsﬁp(Psos(k)) = _1492 KI{)K/MOHB,

AH;, =-739 xJ[K/MOJIb.



lIposepounas paboma Ne 3

1. Kakne noHHO-OOMEHHBIE peakiuu UAYT A0 KoHma? [lpuBeaute mpumeps
COOTBETCTBYIOIUX PEAKIUH.

2. Kakue u3 npuBeneHHsix BemiectB noasepratorcs ruapoiausy: NaNOsz, KoSOs,
CaCly, Cu(NOs),? Hamummure ypaBHEHHsS pEakluii B HOHHO-MOJICKYJISIDHOW H
KpaTKoil HOHHOU opMme.

3. CocTaBbTe 3JEKTPOHHBIN OanaHc U paccTaBbTe KO (GUIIMEHTHI B CAEAYIOMHUX
OKHCITUTENIbHO-BOCCTAHOBUTENbHBIX PEAKIIHSIX:

K>S + K,Cr,O7 + H,SO, — S + CI‘z(SO4)3 + K,SO4 + H0;

Mg + HNO3z; — Mg(NO3)2 + N,O + H,0.

4. CoctaBbTe CXeMy D>JEKTpOJI3a pacTBOpa XJOpUAa Kajdusi U pacTBOpa
cylb(dara Meli Ha UHEPTHBIX JEKTPOIAX.

5. Onpenenute 06bem okcuaa cepol (V) (H.y.), KOTOPBIA MOKHO TIOJIYYUTh U3
200 mn 16% -nHoro (1o Macce) pacTBopa cyiabhuTa Kanus (IIOTHOCTh pacTBopa 1,14
r/cm®) pu B3aMMOJICHCTBUY €TI0 C CEPHOI KUCIIOTOM IIPU HarPEeBaHUH.

I1. Heopranuyeckasi XuMusi

IIposepounas paboma Ne 1
1. Kak wu3MeHsOTCS paadyc aroma, DBSHEpPrus HWOHU3ALUU U
BOCCTaHOBUTENbHBIC CBOWcTBa B psay Li —Cs? BsaumonmeHcTBYIOT 1in
IIEJIOYHbIE METAJUIbl C JJIEMEHTApPHBIMU OKHUCIHUTENSIMU (TallOTeHaMH,
BOAOPOAOM, a30ToM)? CoCTaBbTE€ ypaBHEHHUSI COOTBETCTBYIOIIUX pEaKLIUN
U YKa)KUTE yCIOBUS UX IPOBEACHUS.
2.CocTaBbTe€ CXEMY MEpPEKpPBIBAHUS DIIEKTPOHHBIX OOJAKOB B MOJIEKYJIE
BeCl,. Ykaxute popmy 3Toii Moaekysibl. OLEHUTE MOJAPHOCTh OTICIBHBIX
CBSI3€l W TOJIIPHOCTH MOJICKYJIBI B I1ejoM. Kakoi THI THOpHAN3aINH
xapakTepeH Juis aneMeHToB |lA rpynmbi?
3.Hanumure ypaBHEHUS pEaKIHi, ¢ TOMOIIBIO KOTOPBIX MOXKHO
OCYILIECTBUThH CJEAYIOUIME MPEBPAILCHUS BEIIECTB: XJOPUJI HATpUi —
HATPHUA — TUIPOKCHUJ HATPUN — KapOOHAT HATPUS —> XJIOPHUJ HATPHSI.
4.3anavya. KakoBa MoIsipHasT KOHLEHTpPALMS CEPOMl KUCIOTHI, MpH
B3aumojericTBur S50 M1 KOTOPOii ¢ XJopuaoM Oapusi oopazoBasiocs 23,31
ocajaka?

IIposepounas paboma Ne 2

1. CocraBbTe ypaBHEHHUs peaklUi MOJy4yeHUs OOpITaHa U B3aUMOJECHUCTBUS
€ro ¢ KUCJIOpOJ0oM (TOpEHHUE) U BOJIOM.
2. UYto Takoe pacTBOpUMOE CTEKI0, Kak ero mnoaydaror? KakoB cocras
OKOHHOTO CTEKJIa, U3 YEro ero Mojy4daroT B mpombiiuieHHOCcTH? [louemy B
CTEKJIIHHOW TIOCYJI€ HENb3sl XPAaHUTh IUIABUKYBYIO KHCIOTY? (COCTaBbTe
COOTBETCTBYIOIIINE YPABHEHUS PEAKIIUI.
3. Jonumwure ypaBHEHHUS CIEAYIOMIMX PEAKLIHM, COCTaBbTE 3JJIEKTPOHHBIN

0anaHc ¥ NoCTaBbTE KOA(PPULIMEHTHI:

C + HNOj3 (kxonir.) — NOz + ...



S + HNO3 (KOHLI.) — H,SO, +NO, + ...

Fe + HNO3(pa36.) —» N2O + ...
4. KakoBa MaccoBas 10Ji IJIaBUKOBOU KucioThl (HzF2) B pacTBope, ecnu ans
pactBopenus 3r okcuaa kpemuus (IV) morpedoBanocs 200r pacTtBopa 3TOM
KHUCJIOTBI?

IIposepounas paboma Ne 3

1. CnocoObl nmoiayueHus: NpocThIX BellecTB ieMeHToB IB rpynn. LuanuaHsii
METOJl OTACJICHUS 30JI0Ta OT IMYyCTOM MOpoAbl (YypaBHEHHUS pEaKIIHii).
OnexTponutuyeckoe papuHupoBanue menu. Kakue mpouecchl mpoucXoasT
Ha KaToJ/ie U aHOJE MPU OUUCTKE MEJIH.

2. Hanmmiure ypaBHeHHs peakiuu moiydeHus: ruapokcujna mapranua (I1) us
KaKou-nmubo pacTBOpUMOI coJu Maprasia (1. Kaxumu
AIIEKTPOJIMTUYECKUMH CBOMCTBAMH 00J1a/1a€T 3TOT TMIPOKCUA?

3. Hanumwure ypaBHEHUS peakluid, C TOMOIIBIO KOTOPBIX MOXHO
OCYUIIECTBUThH CJEAYIOIIME MpeBpalleHus Beuects: xjaopun xpoma (1) —
ruapokcu xpoma (l11) — rexcaruapokCoOXpoMuT Kajlus — XpomaT Kalus
— IUXpOMAT KaJusl.

4. 3anava. [{unkoBas pyna comepxkut 30% (mo macce) ZnS. CKoJIbKO M okcra
cepsl (1V) (H.y.) MOXHO

0) ciMcoK J1a00paTOPHBIX PadoT:

. O0mas xummus

«OCHOBHBIE KJIACChI HEOPTAHUYECKUX BEIIECTBY

«Tennobie 3(phHEeKThI XUMHUUESCKUX PEAKITHIN

«CKOpOCTh XUMUYECKUX peaKIuil. XMMUYECKOE PaBHOBECHUE)
«PacTBOpBl (MPUTOTOBIIEHWE PACTBOPOB, TEIJIOBBIE OS(PPEKTH TpHU
PacTBOPEHUN )»

«Peaxiuu nOHHOTO OOMEHaY

«'maponus conen»

«OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIMI

«KoMIIeKCHBIE COeTMHEHUS»

el NS

N O

Il. Heopranm4ueckasi xummsi

=

«nemenTtsl |A rpynmsl. [lenouHbie MeTamIb»

2. «Onementsl ||A Tpynmel. bepwinnii, MarHuii u MIEIOYHO-3EMETbHBIC
METAaJLITbI»

3. «2nementsl A rpynmel. bop, amromununity, «3nementsr VA rpymis.

Yraepoa, KpeMHUN»

«3nementsl VA rpynnsl. A30T, hochop»

«OnemenTtsl VIA rpymel. Kucnopon, coenmunenus cepsr (-11)»

«OnemenTtsl VIA rpymmel. Coequnenus cepsi (1V, VI)»

ook



~

«Onementsl IB u 1B rpynn. Mens, cepedbpo. Llunk, kaaMuid, pTyTh»

8. «Onementel IVB wu VIB rpymnn. OnoBo, cBuHen. XpoM U €ro
COEJIMHEHUSD

9. «BOnemenTtsl VIIB rpynmnel. CBolicTBa cCOEAMHEHUI MapraHiLa

10. «Onements! VIIIB rpynnsl. XKene3o, ko0anbT, HUKEIb

Bomnpocs! Kk 3k3aMeHy 1o 001Ieid XMMUM:

1. BonHoBast ¢pyHKIMsI. DIEKTPpOHHOE 00Jako U opOutanb. KBaHTOBBIE YmnCa, X
B3aMMOCBS3b

2. 'maBHOE KBAaHTOBOE YUCJI0. DHEpreTuyeckue ypoBHu. OpOuTasbHOe KBAHTOBOE
gucio. [Togypoau. ®opma S- u p- opouTaei.

3. MaruuTHoe KBaHTOBOe uucio. KonnmyectBo opoOutanedt B S-, p-, d- u f-
MOJYPOBHSIX, B3aUMHAsi OPUEHTAIIUSI aTOMHBIX OpOUTasIeH.

4. CnMHOBOE KBAaHTOBOE UMCII0. MaKCcUMaabHOE YUCIIO AJICKTPOHOB Ha OPOUTANISX,
MOJYPOBHSX U YPOBHSX.

5. IlpuHuMn ¥ MOCIEA0BATEIBHOCTh 3aMOJIHEHUS AJIEKTPOHAMHU SHEPTreTUUYECKUX
YPOBHEW U MOJAYPOBHEN B MHOT'OJIEKTPOHHBIX aTOMax.

6. MakcuMaJIbHOE YHCIIO DJIEKTPOHOB Ha OPOUTANISAX, TIOJYPOBHSAX U YPOBHSIX.

7. Ilpaswito [Taynu u npaBusio I'yHaa (mpuMepsl IpUMEHEHHUS ).

8. DiieMeHTapHbIE€ YAaCTULIBL: AJIEKTPOH, TPOTOH U HEUTPOH. VX 3apsn u Macca.

9. 3apsan sapa M TNOPAIKOBBI HOMEpP dJIEMEHTa B NEPUOJMYECKON CHUCTEME.
MaccoBoe uncio, aToMHasi Macca 3JieMeHTa. M30Tomnsl.

10. Tlepwmoawueckuit 3akon J[.M.MeHneneeBa u mnepuoguyeckas CHCTEMA
AJIEMEHTOB C TOYKM 3PEHHUS CTPOCHHSI DJICKTPOHHON OOOJOYKH aTOMOB.
CoBpemenHas HopMyIupOBKa MEPUOIAYECKOTO 3aKOHA.

11.ITepuognyeckass cucrema »3yeMeHTOB. llepuonbl W Tpynmbl  3JIEMEHTOB.
[IprumHa nEepUOINYECKOTO0 U3MEHEHHSI CBOMCTB JIEMEHTOB.

12.  Pagmyc aroma, DSHepruss HMOHM3AIMHU, CPOJCTBO K  DIIEKTPOHY,
anekTpoorpunarenbHocTh (30). U3MeHeHrne 3TUX napaMeTpoB Mo NEPUOAM U
rpyIIaM NepUoIUIECKON CUCTEMBI.

13. OcHOBHBIE XapaKTEPUCTUKU XUMUUYECKOUN CBS3U (IJIMHA CBSI3U, SHEPTHUSI CBA3U,
MOJISIPHOCTH CBSA3M). BanieHTHBIE yTIIbL.

14. M3meHeHue MOTEHITMAIBHOM YHEPTUU CUCTEMBI TIPH COJIMIKEHUHU JIBYX aTOMOB
Bojopoaa. JlnmHa W 3HEprus CBSI3UW B MOJIEKyse Bojoponaa. M3meHenue
SHEPI'UH CUCTEMBI TPU 00pPa30BaHUU XUMUUECKOU CBS3H.

15. Mexanusm oOpa3oBaHHMs KOBaJICHTHOM cBsi3u. OOImas mapa 3JIEKTPOHOB.
KoBanentHocts atoMoB. KoBaneHTHas HenodsipHas M MOJspHAs CBA3b
(mpumepsl). HacbllaeMocTh U HAPaBIE€HHOCTh KOBAJIEHTHOM CBSA3U.

16. Mexanu3Mm 00pa3oBaHMs HETIOJSIPHOW W TOJSPHONW KOBAJCHTHOW CBS3U HaA
npumepe mosekya Cl, u HCI.

17. o-u m -cBs3u. IIpocThie U KpaTHBIE CBSI3U HA TPUMEPE MOJIEKYJIBI a30TA.

18. Mexanu3m oOpa3zoBanusi HOHHOU cBsi3u. [IpaBuiio okrera. MloHHas CBsA3b Kak
MpPEIEIbHBIM Cly4all KOBAJIEHTHOW NOJNSAPHOM CBA3U. CTEneHb HOHHOCTH
XUMHYECKOU CBSA3U U BIUsiHUE HAa Hee A DO B3aMMOAEHCTBYIOIMINX ATOMOB.



19. BaneHTHOCTh aTOMOB B OCHOBHOM M BO30Y>KJE€HHOM COCTOSIHUU. [ 'MOpuaHbIE
opoutanu, ux (opma. Tumsl rubpuamsanuu: SP, SpP?, SP° m pacmonokeHne
opOuTasiell B MpOCTPaHCTBE.

20. Banentnsie yrisl. [IpocTpanctBenHas popma mosneky. JInHeitHble, yrioBbie
U IUpaMUalIbHbIE MOJIEKYJIbl. CXeMbl IEPEKPhIBAaHUS BaJCHTHBIX OpOUTaieil B
ATUX MOJIEKYJIaXx.

21.  JIunoyibHBIIT MOMEHT. [[MMOJbHBII MOMEHT XMMHUYECKOU CBSI3UM U MOJIEKYJI
CJIO’KHOT'O BEIIECTBA.

22. llonstus "cucrema", "dasza", "kommnoneHt" (omnpeznenenus). I'omoreHHsle u
reTepOTreHHbIE PEAKIUU (TIPUMEPHI).

23.OHepreTuyecKkue ¢ dexTs XAMUYECKUX peaKLui. JK30- 51
SHAOTEPMUYECKUE peakluu (mpumepsl). DHTanbnud. 3akoH ['ecca u cinencreus
U3 HEro.

24. llpumeHeHue CIEACTBMM M3 3akoHa l'ecca s pacyeTa SHTAJbIINN
XUMHUYECKUX peakiuil. CTraHaapTHhIE YCIOBHUS. OHTaNbIUS 0Opa3oBaHUs
CJIO’KHOT'O BEIIECTBA.

25. Cpennsis ¥ HCTUHHasg CKOPOCTh XHMHMYECKOW peakiuuu. BrnusHue
KOHIIEHTPALIMK Pearupyronmx BeIIECTB HA CKOPOCTh XMMHUYECKOW pPEaKIUU.
3aKoH JIEWCTBYIOIIMUX Macc.

26. Tl'omorenHsle XuMMHUYECKHE peakiuuu (mpuMepsl). BiusgHue Ha CKOpOCTH
FOMOT€HHOW pEeakUWd KOHUEHTPALlMM pPEarupyrolnx BEHIECTB. 3aKOH
NencTBYOIMUX Macc. KOHCTaHTa CKOPOCTH pEeaKIUU.

27. BnusiHMe TemmepaTypbl Ha CKOPOCTbh XHWMHYECKON peaklnH. AKTUBHBIE
MOJIEKYJIBI, JHEprus akruBauuu. [lpuumHa  3aBUCHUMOCTH  CKOPOCTH
XUMHUYECKOM peakuuu OT TeMmiepaTypbl. YpaBHenue Banrt-T'oddda,
TEMITepaTyPHBIN KO3 PUITUEHT.

28. Tereporennbie peakiuu (mpuMepbl). CKOPOCTh TE€TEPOTCHHOM peaKIuH,
BIUsHUE Ha Hee auddy3un u ToBepxXHOCTH pasjaena ¢as3. KoHcraHTa
pPaBHOBECUS JIJIs1 TETEPOT€HHON PEAKIINU.

29. Karanuz wu karanuzatopbl. KaTtaiu3 TOMOT€HHBI W Te€TEPOTrCHHBINH,
MOJIOKUTEIbHBIM W OTPULATEIbHBIN. MexaHu3sM AeHCTBUS KaTaau3aTOpOB.
[Ipumepbl TpUMEHEHHs KaTaau3aTOPOB B TPOMBIIIJIEHHOCTH.

30. Heobpatumeblie u oOpaTuMbie peakinu (mpuMepbl). XUMHUYECKOE paBHOBECHE B
TOMOI'€HHBIX M T€T€POreHHbIX cucTeMax. KoHCTaHTa paBHOBECHS.

31. IlpaBmio Jle-lllatense W NpPHUMEHEHHE €ro K PAaBHOBECHBIM CHCTEMAM.
Biusitnue temmneparypsl, HaBiI€HUS U KOHUEHTPAIMU PEarupyroliux BELIECTB
Ha N0JIOKEHHE paBHOBecHsl. [Ipumepsl.

32. BimsiHue TeMnepaTypsl, JABJICHUS U KOHLEHTPAUUH PEArupyOIINX BEIIECTB
Ha TONoXeHue paBHOBecus. [Ipumepsl. Bpibop onTMManmbHBIX YCIOBHI
MPOBEJCHUS] XMMHUYECKUX Peakiuil Ha mpumepe cuHTe3a ammuaka: Nz + 3H»
—>2NHs3; AHX,p‘< 0.

33. PactBoprl. CrocoObl BBIpa)KEHHSI COCTaBa pacTBOPOB (MaccoBas JI0JI,
MOJISIpHasT W HOpMallbHasi ~ KOHUEHTpPALUHUH, THUTDP). Haceolennsie,
HEHACBIILIEHHbBIE U TIEPECHILIEHHbIE pacTBOPHI. Ilepekpucramnuzanus.



34. TemnoBble 3(PdexTsl TPU PACTBOPEHUU KPUCTAUIMUECKOTO BEIIECTBA B
xuakoctd. ConbBatanusi U TUIpaTalus. DHTAIBINS pacTBopeHus. BrusHue
TEMIIEpaTypbl HA PACTBOPUMOCTh KPUCTATUIMYECKOTO BEIIECTBA B KUJIKOCTH.

35. PactBopuMOCTB ra3oB B KUIAKOCTH. 3aBUCUMOCTH PACTBOPUMOCTH Ta30B B
XKUJKOCTU OT JaByieHus (3akoH ['eHpu) u Temnepatypsl. [I[pumenenue npasuia
Jle-Illatenpe Kk mporeccy pacTBOPEHUs ra3a B ) KUIAKOCTH.

36. DAEKTPOIUTHI U HEANEKTPOIUTHL. TeOopusl INEKTPOTUTAUUECKON TUCCOIUALINH.
Crenenb (o) u koHcTaHTa (K ) mucconmarnuu. MakTopsl, BIUSIONINE HA O U
Kyue.? CuiibHBIE U clla0Oble 3JE€KTPOJIUTHI (IPUMEPHI).

37. Juccoumarus dnekTposutoB. CTymneHYaTass JUCCOIMAIIUS KHUCIOT W
ocHoBanui. Ha mnpumepax puccormanuu (ocdoprot kucnorel (HzPOs) u
rugpokcuga  kobambra (I1) Co(OH),. KoHcTaHTa  3IEKTPOJUTHYECKOM
JTUCCOIAIINH.

38. 3akon paszb6aBienus OcTBasibaa [Js cJ1abOro OMHAPHOTO BJIEKTPOJIUTA
(BbIBOT). BiusiHue KOHIIEHTpAIMK PACTBOPA CIIa00r0 3JICKTPOJIMTA Ha CTEICHb
AIEKTPOJIUTHYCCKON JTUCCOIUAIINH.

39. MonooOMeHHbBIE peakiiuy ¢ 00pa30BaHUEM OCajlKa, raza, caaboro 3JIeKTpoIuTa
WJIM KOMITJIEKCHOTO MOHA (TIPUMEPHI).

40. IIpouwsBeneHue pacTBOPUMOCTH U TIPUMEHEHHE €ro Il BBIYUCICHUS
KOHLIEHTPALIMKM HACBIIIEHHOTO PACTBOPa U BO3MO>XHOCTH BBINIAJCHUS OCA/IKa U3
pacTtBopa.

41. DnektponuTuyeckas auccoumanus Boabl. KOHCTaHTa AMCCOIMAlMUA BOJBI.
HNonnoe npousBenenue Boasl. Bogopoansiii mokaszarens (pH) pacTBopos.

42. KoHLEHTpauMsi HOHOB BOJOpPOJAa U HMOHOB TUAPOKCUIA B HEUTpAJbHBIX,
KHUCIIBIX M WIENOYHbIX pacTtBopax. I[lokazarens pH u ero 3HaueHwe B 3TUX
pacTBopax.

43. T'mpponus coneid. Ctynenuatsii ruaponus. Msmenenne pH npu rugposnuse.
HeoGpaTumsriit ruaponus.

44. CreneHb W KOHCTaHTa TUApOU3a. BiusHue TemmnepaTypbl U KOHIIEHTpaLUU
pacTBopa Ha THAPOIH3.

45.  OKHCIHUTEIbHO-BOCCTAHOBUTENbHbIE peakuuu. CTEneHb OKHUCICHHUS U
BAJICHTHOCTb aTOMOB. OKHCIIEHUE U BOCCTAHOBJICHUE.

46.OnexkTpoHHbIi  O6anmaHc. (CoCTaBJI€HHE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkuuii Ha ITPUMeEpE:

H,S + KMnO4+ H,SO4 — S + MnSO,4 + K,SO4 + H,0.

47. Tunbl OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX peakiui. BnusHue ycioBui
MPOBEACHUS  OKHUCIHUTEIbHO-BOCCTAHOBUTENIbHBIX pEakUuil  (KUCIOTHOCTh
Cpelbl, TEMIIepaTypa, KaTajlu3aTop) Ha COCTaB MPOAYKTOB PEAKIIUU.

48. Dnextponus. IlocnenoBaTenbHOCTh pa3psaa HOHOB Ha ekTpoaax.  CxeMbl
MPOIECCOB AeKTposin3a paciuiaBa W pactBopa NaCl. 3akoHbl 3yekTposin3a
(3akonbl Dapajes).

49. Dnextponus. CxeMbl TPOLECCOB 3JEKTPOJIN3a C UHEPTHBIMU 3JEKTPOJIAMU U
pacTBOpUMBIM aHOJOM. [IprMeHeHne 31eKTpoau3a.

50. PaBHOBECHE B CUCTEME METANI—pPACTBOP €ro COJM. Y CTPOMUCTBO M NMPUHIUII
TEeUCTBUS TIEPBUYHOTO TaIbBAaHUYECKOTO 3JIeMeHTa Jlanuens-Axkoou.



51. OTHOCUTENbHBIA BJIEKTPOAHBIM MNOTEHUHAIL. BOAOPOIHBIA BIEKTPOI.
CranmapTHBIA DJEKTPOAHBIM NOTEHIMAN. PAx CTaHIApTHBIX 3JIEKTPOIHBIX
noTeHIManoB s map Me/Me™(psin HampspkeHuil) W BBIBOJBI M3 HETO.
IIpyuMeHeHne CTaHIAPTHBIX OJJIEKTPOAHBIX IIOTEHLUAIOB Ui OIpPEACICHUS
BO3MOYXHOCTH IIPOTEKAHUS OKUCIUTEIBHO-BOCCTAHOBUTEIILHON PEAKLIUM.

52. Teopus CTpOEHUS] KOMIUIEKCHBIX COEUHEHUN. XapaKkTep XUMHUYECKOU CBSI3HU B

KOMILJIEKCHBIX COEINHEHUIX. IlenTpanbHbIN aToM, JIMTAH]IbI,
KOOPJAUHAILMOHHOE 4Yuclo. llpumepbl peakuuid NONYyYEHHS KOMIUIEKCHBIX
COETMHEHUN.

53. Xumwnueckasd CBiI3b B MeTaUlaX. XHUMHYECKHE CBOMCTBA METAJLIOB.
B3aumoneiicTBue MeTalsIOB ¢ HEMETaUlaMH, BOJOW, pacTBOpaMH KHUCIOT M
niesoueit. [IpombliiieHHbIe CIOCOOBI MOTYYSHUSI METAIITIOB.

[Tpumepsl OMIIETOB ISl SK3aMEHa:

ITpumep Ne 1.

1. TIpuHIHWIT U MOPSAOK 3aIMOJIHCHHS DJICKTPOHAMHU SHEPTreTUYCCKUX YPOBHEH
U TOAYPOBHEH B MHOTORJICKTPOHHBIX aToOMax. 3alojIHeHHWE opOwTaed B
noxyposHe. [Ipasuio ITaynu u npaBuiio I'yHaa (mpuMepsl IPUMEHEHNS ).

2. Peaxuuu oOpatumble U HeoOpaTuMmble. XUMHUYECKOE pPaBHOBECHE.
Koncranta xumuueckoro paBHoBecus. [IpaBuiio Jle-Illatenve. Bnusgnue
JaBJICHUS, TEMIIEpaTypbl M KOHILIEHTpPAIMM pEearupyrolux BeEIIEeCTB Ha
MOJIO)KEHHE XUMHUYECKoro paBHoBecusi Ha mnpumepe: 2COq) + Oy
2C02(r); AH <0.

3. Kaxkwue opObutanm B3auMOACHCTBYIOIIMX aTOMOB, YYaCTBYIOT B 00pa30BaHUH
XAMHUYECKHUX CBs3eil B Molekyine xiopuaa 6opa (BCly)? CocraBere cxemy
NEPEKPHIBaHMs BAJICHTHBIX OpOUTAIC B 3TOM MOJIEKYJIE U YKaXUTE €€

bopwmy.
4. 3apmada: BerumciuTe SHTANBNNIO 00pa30BaHUs aMMHAaKa, €CIM SHTAJIBIHA
obpazoBanust AH°mopg = -286 xJlx/Moib, a sHTanenus peakuuu 4NHa

+ 302(r) = 2N2r) + 6H20 ) paBHa AHyp. = -1530 xJIx.

ITpumep Ne 2

1. OOMeHHBII W  JIOHOPHO-aKUENTOPHBIM  MEXaHW3Mbl  OOpa3OBaHUS
KoBasieHTHOU cBsi3u. (IIpumepsr). OOmias napa 35mekTpoHoB. KoBajaeHTHOCTh
aTOMOB.

2. DIEKTPONUTHl M HEIJICKTPOIUTHL. DJIEKTPOIUTHYECKAS] TUCCOIHAITHS.
Koncranta auccommanmu. Crenenb aucconmanuu. CuibHbIE U cradbie
AIEKTPOJIUTHI.

3. Pacnpenenute »1eKTpOHBI B aToMe BaHaaus MO 4 KBAaHTOBBIM YHCIIAM
(rpaduueckoe m3oOpaxkeHue). Ykaxkute THUN dyeMeHTa (S, p, d wmm f).
Kakoil ypoBeHb U KaKOW NOAYPOBEHB 3AIOJHAECTCS MOCIEAHUM? Y KaXuTe
3HAQYEHUS YEThIPEX KBAHTOBBIX YHMCEJN JJI OJJHOTO U3 IJIEKTPOHOB BHEILIHETO
AJIEKTPOHHOTO YPOBHS aTOMa BaHAIHSI.



4. 3agavya. Onpenenuth cteneHb auccouuauuu HF, xoHueHTpaunuio HOHOB
Bojopoaa u pH B 0,25M pactBope mmiaBuKkoBOM KHCIOTBI. Ky (HF) =
7,4-1074,

Bonpochl k 3k3aMeHy 10 HEOPraHUYeCKO XUMHUU:

1.00mas xapakTepucTuka 3jeMeHTOB |A rpynmbl: U3MEHEHHs paauyca
aToma, PHePrUU MOHM3AIMU M BOCCTAHOBHUTEIILHBIX CBOMCTB B psxy Li - Cs.
Pacnpenenute >meKTpOHBI MO YETHIpEM KBAaHTOBBIM UYHCIAM B aTOME Kallus
(Tabnuma). [lomydeHue MIETOYHBIX METAIIOB

2. ®uznueckue W XUMHUYECKUE CBOMCTBAa MIEJIOYHBIX METAJUIOB.
B3aumoneiicTBue TUTHS U HATPUS C: KUCIOPOJOM, BOJOPOJIOM, rajJoreHaMU U
azoroM. Hanuiure ypaBHEHUS peakivil U YKaKUTE YCIOBUS UX TTPOBEICHUSI.

3. TlonmokeHue MIeTOYHBIX METAUIOB B PSY CTAHAAPTHBIX AJIEKTPOIHBIX
noTeHImaaoB. Hamummre ypaBHEHUsS peakiUid B3aUMOJICUCTBUS Kalus C
BOJIOM, COJITHOM Y KOHIICHTPUPOBAHHBIMHU a30THOW U CEPHON KHCIOTAMH.

4. Oxcuapl U TUAPOKCUABI dJIEMEHTOB |A Tpymmbl. DIeKTPOIUTHYECKUE
CBOMCTBa W PacTBOPUMOCTh B BOJIE THAPOKCHUIOB  IIEJIOYHBIX METAJIOB.
B3aumoneiicTBue UX C KUCIOTaMU U OKCHIaMU HEMETAJLJIOB.

5. TlpombliuieHHbIE CMOCOOBI MOJMYYEHUS UIEIOYHBIX METAJJIOB, HX
rupokcu10B, coabl (NaxCOs).

6. OO0mras xapakTepucTuka 35eMeHToB |B rpynmnel. XapakrepHble cTeneHn
OKUCJICHUS, TOJOXEHUE B psALy HANPSOHKEHUH METAJUIOB, HW3MEHEHHUE
BOCCTaHOBHTEIBHBIX CBOMCTB B psany Cu — Au.

7. ®dusznyeckre W XUMHUYECKHE CBOMCTBa »ieMeHToB |B rpymmbel. Mx
B3aUMOJECHCTBHE C DJIEMEHTAPHBIMU OKHCIHUTEIAMHU (KUCJIOPOJ, TaJOrEHBI,
cepa a30T, BOJOPOJ) M KHUCIOTAMU OKHUCIHUTEIAMHU (KOHUEHTPUPOBAHHBIMHU
CEepHOM W a30THOM KHCJIOTaMH, pa30aBJICHHOW a30THOM KucioTol). [IpuBenure
COOTBETCTBYIOILINE YPABHEHUS PEAKIIUI.

8. Ilpuponnbie coenunenus snemMeHToB |B rpynmel. [IpombiiuieHHbie
CIIOCcOOBI MOTy4YeHUst Meau U 30i510Ta. [I[puMenenne metamios |B rpynmb.

9. Oxcunpl M ruapokcuabl snemeHToB |B rpynmel. MX mnonyuenwe,
PacTBOPUMOCTD. DIEKTPOJIUTUUECKUE CBOMCTBA THAPOKCHUIOB.

10. O6mras xapakrepuctuka snemMeHToB ||A rpynmbl: u3MeHeHus paauyca
aToma, PHEpPruM MOHMU3AIUM U BOCCTAHOBUTEIbHBIX CBOMCTB B psiay Be- Ra.
Pacnpenenure 371€KTPOHBI 1O YETHIPEM KBAHTOBBIM YMCIIaM B aTOME KaJIbLIMS
(Tabmurma).

11. ®usnueckue U XuMHUYECKUE CBOICTBA MpocThiX BenlecTB |IA rpynimsl,
UX B3aUMOJIEUCTBUE C KUCIOPOAOM, BOJOPOJIOM, a30TOM, BOJAOU U KUCIOTaMHU.
Jns xakoro u3 sneMeHToB |lIA Tpymnmbl BO3MOXKHO B3aUMOJEHCTBHE C
pPacTBOPOM IIEIOUH?

12. TlonyyeHue W CBOMCTBa OKCHAOB WU THUAPOKCUIOB 3yeMeHTOB |IA
rpynmbl. AMQOTEpPHOCTb TUIPOKCUIA OSPUILIIUSL.



13. OOmas xapakrepuctuka siaeMeHToB |IB rpynmel. Xapakrephsie
CTENIEHU OKHUCJICHHUS, UX TOJOKEHHE B Psy HaANpsSKEHUW MeETasuioB,
M3MEHEHHE BOCCTAHOBUTEBHBIX CBOKCTB B pany Zn— H(g.

14. dusnyeckue M xumuyeckue cBoiicTBa 3ieMeHToB |IB rpymmer. Mx
B3aMMOJIEUCTBHE C BJIEMEHTApPHBIMU OKHCIUTEISIMU (KHCIOPOJ, TaJIOreHBbl,
cepa as3oT, BOJOPOJ) pacTBOpamMu Kuciaor u 1ienoded. I[lpuBenute
COOTBETCTBYIOIIINE YPABHEHUS PEAKIIUH.

15. Oxcuapl m rugpokcuasl smeMeHtoB |IB rpynmel. Mx monydenue,
PacTBOPUMOCTb. DJIEKTPOJUTUUECKHUE CBOMCTBA THIPOKCUAOB. AM(POTEPHOCTH
TUAPOKCHUA ITUHKA.

16. Comu »snementoB |IB rpymnmel. Mx pactBopumocTsh B BOJE,
KOMILJIEKCHBIE COCTMHEHUSI.

17. OG6mas xapakrtepuctuka »diemeHToB |IIA  rpynmel. CreneHu
okucnenus. [Ipupoausie coenunenus 6opa u amomunus. [lomydyenue Gopa u
AITFOMHUHMSL.

18. ®usnueckne M XUMHYECKHe CBoicTBa Oopa. Okcupa Oopa, KUCIOTHI
6opa u ux conu. bopuasl MeTamioB U 6OPOBOIOPOIHI.

19. ®usnueckue W XUMHYECKHE CBOWCTBA alIOMHUHUA. Y CJIOBUS
NPOBEJICHUSI PEaKIMi B3aUMOJCUCTBUS €ro C KHCJIOPOJOM, Tallor€HaMH,
yTJIEpOAOM U a30TOM. AntoMoTepmusi. TepMur.

20. OTHOLIEHUE ANFOMUHUS K KOHIIEHTPUPOBAHHBIM CEPHOW W a30THOM
kuciotaM. «IlaccuBupoBaHue» antOMHUHHS. B3aumonaeilcTBUE altOMUHHS C
BOAHBIM pPAacTBOPOM WIENOYM. Hamummre COOTBETCTBYIOUIUE YpaBHEHUS
pEaKIIUH.

21. KucinoTHO-OCHOBHBIC CBOMCTBa OKCHJIOB Oopa U  allFOMUHUSA.
Bzaumonericteue ux ¢ Bojaoud. Hamummre COOTBETCTBYIOIIME YpaBHEHUSA
pEaAKIIUH. DIEKTPOJIUTUUYECKHUE CBOMCTBA TUJIPOKCHIA AJTFOMUHUSL.
B3aumoneiictue ero C KHCJIIOTaMH HW  II€JOYaMH. Hanwumwure
COOTBETCTBYIOIINE YPABHEHUS PEAKIIUI.

22. Obmas xapakrtepuctuka 3yeMeHToB IVA rTpynmbl. XapakTepHble
CTENEHU OKHUCIIeHHs V3MeHeHue OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX CBOMCTB
OT yIJIEpOJa K CBUHILY.

23. ®Ousznyeckrue U XMMHUYECKHE CBOMCTBa yrieponaa. OKcuibpl yriaeponaa
(1D u (IV). ®usnyeckne 1 XUMUIECKUE CBOWCTBA.

24. Kpemuuit Ero mosyuenune u cBoiicTBa. B3ammojmencTBue yriiepoja,
0JIOBA M CBUHIIA C KOHIICHTPUPOBAHHOM a30THON KUCIOTON. OTHOIIEHUE 0J10Ba
M CBHHIIA K BOJIe W KHUCJIOTaM - HeokuciautensiM. (CocTaBbTe ypaBHEHHS
peakiuii).

25. Oxcun xpemuus (1V). ®uznmueckue W XUMHYECKHE CBOMCTBA.
B3anmopeiicTBuE €ro ¢ IIaBUKOBOM KHUCJIOTOU U IIECTIOYaMH.

26. YrosbHass U KPEMHHUEBAS KHUCJIOTBL. JJEKTPOJUTUYECKUE CBOMCTBA.
Comu »ostux xucnor. KapOonatsl u rugpokapOonatsl. Mx B3auMHoOe
npeppamienue. Cunmukatel. CTEKIIO.

27. Ilomy4yeHune KpeMHHUS, 0JI0Ba U CBUHIA. OKCUIBI U THIPOKCHUIBI 0JI0BA
(I1) u ceunma (I1), B3anmoaelicTBAE UX ¢ PACTBOPAMHU KHUCJIOT U IIETIOYEH.



28. O6mas xapaktepucthka 3JeMeHTOB VA rpymmbl. A30T B HNPUPOJIE.
[IpoMblluIeHHBIH W 1a00paTOpHBIA CIOCOObI ToJydyeHus a3ora. CTpoeHue
MOJIEKYJIbI a30Ta.

29. ®duznyeckre U XUMUYECKHUE CBOMCTBa a30Ta u docdopa.

30. Ammuak. IIpombliuieHHbIH W Ja00pPaTOPHBIM CHOCOOBI MOMYyYEHHS
amMmuaka. [opeHne M KATaTUTUYECKOE OKHUCIEHHE aMMuaka. [HIbl
KOMIUIEKCHBIX CO€IMHEHUH, 00pa3yeMbIX aMMHAKOM.

33. Oxkcupapl azota. MIX KMCIOTHO-OCHOBHBIE CBOMCTBA. B3anmoneiicTBue ¢
BOJIOM U pacTBOPAMHU ILEJIOYEH.

34, A3zotucrags Kuciota M €€ coid. HMX  OKHUCIHUTENbHO-
BOCCTAHOBUTEIIbHBIC CBOMCTBA. Poib HUTpUTa HATPUS B  CIETYIOUIUX
peaKIusIx:

a) KNO, + KI + H,SOs - L +NO + ....... ;

6) KNO; + KMnQO4 + H,SO4 — KNO3 + MnSO4 + ....... ?

35. A3OoTHas KHUCJIOTa, €€ TOJyYeHHEe W OKHCIUTEJIbHbIE CBOMWCTBA.
B3aumopeiictBue pa30aBieHHONW U KOHIIEHTPUPOBAHHOM a30THOW KHUCIOTHI C
MeTaJlaMu 1 HeMeTaJJITAMH.

36. Conu a30THOW KHUCIOTHL. MIX OKUCIUTENbHBIE CBOMCTBAa. Pa3noxeHnue
HUTPATOB IIPU HATPECBAHUMU.

37. ®ochop. Ilpupomusie coenuHeHus. [IpOMBINUIEHHBIN CMOCOO
nosydenuss ¢ochopa u3z ¢dochopura. AIOTpONUUYECKHE MOAUDHUKAIUM
docdopa. BzaumopeiictBue ¢ocdopa ¢ KUCIOPOIOM, TalOreHAMH, a30THOM
KHCJIOTOM.

38. Oxcupasl hochopa. DochopHbie KUCIOTH X MogyueHrne u CBOWMCTBA.
Comu  oprodochopHoit kucioTel. PacTtBopumocTs B Boge. DocdopHbIe
yn00peHus.

36. OoOmas xapakrepuctuka diaeMeHTOoB VIA. Bo3MoxHBIE cTeneHH
okucieHus snaemeHToB VIA rpynmel B coeauHeHusx.  Kucnopon.
[IpomblliuieHHBIE U JTA0OpAaTOPHBIE METOABI ModydeHus. dusznueckue u
XUMHYECKHE CBOKCTBA.

37. CoenuHeHHs] KHUCIOpOJAa CO CTENEHBIO OKHCIEHHS «-2». Bopa.
Crpoenue moiekynbl Boabl. CxeMa MepeKpbIBaHUs 3JEKTPOHHBIX OpOUTAaJICH.
[TonstpHOCTH MOJIEKYJIBI BOJBI.

38. CoeauHeHUsT KUCIOpPOJia CO CTEMEHbI0 OKHcieHus «-1». Ilepokcun
BOJIOPOJA.  OJNEKTPOJMTHUYECKUE U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE
CBOMCTBA.

39. Cepa. Anorponuyeckue — MOJH(PUKAIIH. CepoBoopo.
DNEKTPOIUTUYECKUE CBOMCTBA CEPOBOJOPOAHONU KHUCIOTHI. Cynbduabl, HUX
pacTBOpUMOCTh B BoJie. OKUCIUTEIbHO-BOCCTAHOBUTEIbHASI XapaKTEPUCTHUKA
CepOBOJIOPO/Ia M CYIb(HIOB.

40. Okcuasl cepsl. Ix monyuenue u cBorctBa. CepHucras kuciora. Ee
AIEKTPOJIUTHYECKUE U OKUCIUTEIHLHO-BOCCTAHOBUTENbHBIE CBOMCTBA.

41. Cepnas kucnora. I[IpoMBIIUIEHHBI CIOCOO MOMYy4YEHUS CEPHOU
KHUCJIOTHI. JleficTBME KOHLIEHTPUPOBAHHON U pa30aBIeHHON cepod KUCIOTHI Ha
MeTauibl. [IpuBecTy mpuMepbl COOTBETCTBYIOIIMX YPAaBHEHUM peaKinii.



42. O6mas xapakrepuctuka VIB rpynmel. Xpom, BO3MOXKHBIE CTENEHU
OKHCJICHHUS, TIOJIOXKEHUE B psiay HampsbkeHuil. OTHOILIEHHWE XpoMa K BOJE,
KHCIIOTAM-OKHUCIIUTENSAM U KHCIIOTaM — HEOKUCIUTESIM, IIETI0YaM.

43. XpoMm. CtpoeHue »dJEeKTpOHHOU oOosnouku. Duznmyeckue u
XUMUYECKHE CBOMCTBA: B3aUMOJEHCTBHE XpoMa C  DJIEMEHTapHBIMU
OKHCITUTEISIMU (KUCIOPO/, TAJIOTeHBI, cepa a30T, BOJIOPOI).

44. Okcun u runpokcup xpoma (lll). Mx momyuyeHue, pacTBOpUMOCTb,
CBOICTBa: aM()OTEPHOCTDh, OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIE CBOMCTBA.

45. Coenunenuss xpoma (VI): oxcun xpoma (VI), xpomoBas u
JBYXpPOMOBasi KUCJIOTHl U UX COJIM. B3auMHOeE mpeBpalieHne XpoMaToB 1
nuxpomaToB. OKUCIUTEIbHBIE CBOMCTBA JUXPOMATOB.

46. OOmas xapakrepuctuka osnemeHtoB VIIA rpynnel. Bomopon.
dusnueckne M XUMHUYECKHE CBoWcTBa. [IpomblluieHHbIe W J1a0OpaTOpHBIC
criocoObl TosydeHusi. B3aumogelictBue ¢ Metamiamud. PacTBOpUMOCTH B
MeTaiax.

47. Tanorensl. [IpombiiieHHbIe W JIaOOpPATOPHBIE CITOCOOBI MOTYYCHHUS.
CpaBHeHUE OKHCIMTEIIBHBIX CBOMCTB TaJOr€HOB Ha TMPUMEPE PEaAKIUU
B3aUMOJICHCTBHS UX C BOJOPOIOM.

48. Xnop. Bo3moxnbie crteneHu oxucienus. llomyuenue xmopa B
IPOMBIIJIEHHOCTH W Jiabopartopur. B3aummopeiicTBue xyopa ¢ BOJIOH H
IeJI09aMH (XOJIOJHBIMU U TOPSTYUMH ).

49. CoennHeHus TaJlOr€HOB C BOAOPOAOM. ['aloreHBOAOPOAHBIE KHCIIOTHI.
N3meHeHne BOCCTaHOBUTEbHBIX CBOMCTB rAJIOTEHUA-UOHOB B psiny F — I

50. TanoreHBOOOPOAHBIE KHCIOTHL. V3MEHEHHE BIEKTPOIUTHUYECKUX
ceoiictB B psagy HF — HCI — HBr - HI. IlzaBukoBas kucmora. Ee
B3aUMOJIEHCTBHE C KDEMHHUEM U €TI0 COEUHEHUSMU.

51. Kucnopoaconepxauue COEIWHEHHS TaJOr€HOB: OKCUABIL, KUCIOTHI,
conu. Mx monydenue.

52. Kucnopoaconepxamme KHCJIOTBI XJIopa. x Ha3BaHUSL.
DNEKTPOIUTUYECKHE U OKUCIUTEIbHBIE CBOMCTBA.

53. Conu KHUCIOPOJCOAEPXKAIIMX KUCIOT XJIOpA: THUIOXJIOPUT KaJlbIUs
(x7opHasi W3BECTh), XJopaT Kamus («OepToyieToBa COJIb»), MEepXJIopaT
aMMoHus. X nosyyeHue, CBOMCTBA U IPUMEHEHUE.

54. Mapranen. CtpoeHue 3JIEKTPOHHOU 000JI0YKH. BO3MOXKHBIE CTETICHH
okucieHus. B yeM nmnpuumHa CcHOCOOHOCTM MapraHiia oOpa30BHIBATH
COEIMHEHUS C Pa3HOU CTENEHbIO OKUCTIECHUS?

55. ®usuueckue M XHUMHYECKHME CBoiicTBa MapraHua. OTHolIeHue
MapraHiia K Kuciopojay, rajloreHam, cepe, BoJie, paCTBOpaM KHUCJIOT.

56. HammcaTpe ypaBHEHME pEAKLIHMM IMOJYyYEHHUs] TMAPOKCHAA MapraHua.
Kakumu  3AEKTPONIUTUYECKUMH W OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIMU
CBOMCTBaMu o0fagaer  3TOT  TUJPOKCHU]I. OTBeT  MOATBEPAUTH
COOTBETCTBYIOIIMMU YPABHEHUSAMU PEaKIIHiL.

57. Onucate OKUCIUTEIbHBIE WU BOCCTAHOBUTEIBHBIE CBOMCTBA OKCHAA
mapranua (IV). OtBer noATBEpPAUTh COOTBETCTBYIOIIMMHU YpPaBHEHUSIMU
pEaKkuum.



58. Onucarb OKUCIUTEIBHBIE U BOCCTAHOBUTEIILHBIE CBOMCTBA COAMHEHUIN
mapraua (VI). Orteer noaTBepAUTh COOTBETCTBYIOUIMMU YpPaBHEHUSIMU
pEaKLUH.

59. OkxucnurenpHble CBOMCTBA INepMmaHraHara kanusa. Hanucartp
ypaBHEHUS pEakIMii BOCCTAHOBIICHUS NMEpPMAaHTaHATa KU WOJUJIOM KaJldsl B
KHUCJIOW, IIEJTOYHON U HEUTPAIIBHOU Cpeiax.

60. «bmaropogueie raszpl». CTpOeHHE JJIEKTPOHHOM OOOJOUYKH aTOMOB.
®usnyeckue cBoicTaa. Ilonyuenue u npumeHenue «biaropogHeIx ra3zosy.

61. Coenunenust «braropogHsIX Ta30B» C (QTOPOM U KHUCIOPOJIOM.
CaolicTBa TOPUAOB U OKCHUJIOB KCEHOHA.

62. DneMeHThl «ceMelcTBay kene3a. CTpoeHue JIEeKTPOHHOU 000I0UYKH
aTroMOB. Bo3MoxHbI€ cTeneHu okucieHus. JlomeHHbld mnpouecc. UyryH u
CTalb.

63. ®dusznyueckrue U XMMHYECKHE CBOMCTBa >Keje3a, KoOajabTa U HUKEJ.
Oxkucnenue xene3a KUCIOPOJAOM BO3/lyXa B NMPUCYTCTBUM Biaru. [lonoxxeHue
METaJUIOB B Py HANPsDKEHUM. B3auMonencTBrue ux ¢ BOJOM U KUCIOTAMU.

64. Okcuabpl 1 TUIPOKCUBI JKene3a, KobanbTa U HuKesl. PacTBopuMocTh B
BOJIE. DNEeKTpOoNUTHYECKAS XapaKTEpUCTUKA " OKUCJIUTEIBHO-
BOCCTAHOBHUTEJIBHBIE CBOMCTBA COEAUHEHHUM METAJJIOB CO  CTENEHSMHU
okucnenusd |l u 1.

65. DneMeHTHl NOArPYMIbl TIATUHBL. Oco0eHHOCTH (U3UYECKUX W
XUMUYECKUX CBOMCTB. [lonydeHne u npuMeHEeHHE TUIATHHBI.

3adanus Ha camocmoamenvHyio pabomy

[Ipu m3yueHun Kypca ydamuics AOKEH CaMOCTOSITENIbHO MpopadoTaTh
CIEAYIOIINE PA3IEIbL:

- DJIEeMEHTapHbIC YaCTHUIIbl: AJIEKTPOH, IMTPOTOH, HEUTPOH. 3aps] aToMa U
MOPSKOBBIM HOMEp 3yieMeHTa. M3oromnbl. MaccoBoe uuciio. AToOMHas macca
AJIEMEHTA.

- Meton monexkynsipHbeix opoutaned (MO) mns onucaHus MexaHU3Ma
00pa30BaHUs XUMUYECKUX CBA3EH.

- ['ereporensslii Katain3. MexaHu3M reTepoOreHHOro Kataiausa.

- XUMUYECKOE PABHOBECUE B T€TEPOTrCHHBIX CUCTEMAX.

- BbluncieHne paBHOBECHBIX KOHIIEHTpAUUd MO HU3BECTHBIM HCXOJIHBIM
KOHIICHTPALUSIM PEarupyronmx BEIIECTB.

- 3akonsl @apanes. OmnpeleneHue Macchl BEIIECTBAa, MOJABEPIIIErocs
ANEKTPOJIU3Y (BBLICIUBIIETOCS Ha 3JIEKTPOJIax) B PE3yIbTaTEe AIEKTPOJIHN3A.

- IlonydeHue 1IENOYHBIX U IIETOYHO3EMENbHBIX METAJIOB, THIPOKCUIA
HaTpUsi METOJIOM AJIEKTPOJIHN3A.

- JKectkocTh Bosbl. OnpeaeneHne )KeCTKOCTH. METOIbI €€ yCTpaHEHU.

- DOnementsl VB rpynnsl. CTpoeHue »31€KTpOHHOM 00OJOYKH aTtoma
tuTaHa. [IpomblillzieHHOE MoOMydyeHue, (PU3NUecKue U XUMHUYECKHE CBOMCTBA.
OKcuabl U TUIPOKCUIBI TUTAHA.

- IlpuuuHBl BO3MOXXHOCTH OOpa30BaHUsSI KHUCJBIX COJIEW IUJIABUKOBOMU
KHUCJIOTHI.



- IlpumeHeHue runmoxjopuTa KajblUs, XJopara Kajaus M IepxJjoparta
aMMOHMUSL.

- OnemenTsl VIIIA rpynnsl. Ux npuMenenne. @u3nueckue 1 XUMUYECKHUE
CBOMCTBA.

[Tpumepsl OMIIETOB 11l SK3aMEHa:

ITpumep Ne 1.
1. Conu snementos Il A rpynnsl (Oepumuii - 6apuii). PactBopuMocTh B Bojzie
cyib(haTroB U kapOOHATOB, UCIOJIb30BAHME B TEXHUKE KapOoHAaTa KaJIbLIMS.
«KecTKoCTh BOJBI» U METO/IbI €€ YCTPaHEHUSI.

2. XpoMm, crtpoeHue atoma. [IpupojHbie COEIUHEHUs, METOJbl MOJIy4YeHHUs
XpoMa W TPUMEHEHUE €ero B TEXHHKE. XpomaTbl U JUXPOMAThI, HUX
B3auMHOe mpeBpanieHne. OKUCTUTENbHbIE  CBOWCTBA  JIUXPOMATOB
(mpuMepsI peakiuii).

3.Hanumure ypaBHEHHS peEaklUi, C MOMOIIBIO KOTOPBIX MOXHO
OCYIIECTBUTH CIENYIONINE MPEeBpaAIICHUS:

okcu onoBa (I1) — onoBo — xsopun onosa (I1) — ruapoxcua ososa (1)
— teTparuapokcoctanHuT (1) xanus.

4. 3amada. Ckompko MJI 2M pacTBopa THUIAPOKCHIIA Kalus TMOTpedyercs
npubaBuTh K 100r pactBopa xyopuaa amtoMuHUSA, coaepxkariero 15% wmacc.
AlCl3, uToOBI TTOCICAHMI TOJHOCTHIO MEPEBECTH B IeKCAruApOKCOATIOMHUHAT
Kausg?

[Tpumep Ne 2
1. docdop: crpoeHue >AECKTPOHHONW OOOJTOYKM W BAJICHTHBIE COCTOSHUA,
ajutorporHbie Monudukanuu dochopa U ux cpoiictBa. [lomyuenue ¢ocdopa
u3 ¢ochopura. CpoiicTBa u moiydeHue okcuaoB dochopa (V) u docdopa

().

2. Menp. [lonydyenne MeTaminueckon Menu u3 cyinbQuaHon pyasl. dusndeckue
U XMMHYECKHE CBOWCTBA MEIM: OTHOLICHUE K KHUCIOPOAY, rajJoreHaM, cepe,
BOJIE U KHUCJIOTaM. Mcronb30BaHue Meau 1 €€ CIUIaBOB B TEXHUKE.

3. HanummuTe ypaBHEeHHUsS peaknuii, ¢ MOMONBIO KOTOPBIX MOXKHO
OCYWECTBUTH CIECAYIONMINE MPEBPALICHUS:

XJIOp — XJIOpAT Kajausl — MEePXJI0paT KaJIusl — XJIOPUI KU — XJIOP.

4. 3anmaya. Kakoii o00bem Bogoponaa (H.y.) BBIJACIUTCS IMpHU
B3auMoaencTBuM HMHKa co 100mMn pacTBOpa COJNIIHOW KHCIOTHI,
coaepxamero 15% macc. HCI? (mroTHOCTh pacTBOpa KHCIOTHI

1,1r/mm)?



7. Y4eOHO-MeTOAnYeCKoe |

JTUCIMILTHHBI

a) Ocnoenasa numepamypa:
1. O6mas xumusi. Yueonuk/ H.JI.I'munka - M.: Uaterpan I[pecc, 2010.
2. O6mas xumusi. Yueonuk /Koposun H.B. M.: Beicmas nikona, 2008
3. OOmas u HeopraHuyeckas xumus. YueOHux/ BopobreB A.D.,
Kysuenos H.T., [luBanze A.1O. Ku.1,2 — M.: Axkanemknura, 2006.
2. JlaGopatopHbie pabOTHl MO HEOPTaHUYECKOW XUMUM / TOJ peaaKiuei
A.M. bonbmakosa /T.H. banakupesa u H.M. bapanaesa — M.: MI'VUD, 2010.

0) /lonoanumensnaa numepamypa:
1. Xumus. Yuebnoe nocoobue/ bepexnoitA.H., Pocun WN.B., Tomununa
JL.JI. — M.: Beicmias mkoua, 2005.
2. 3amaun u ynpaxHeHus no oo6mer xumuu / ['muaka H.JIL,,Epmakos
A.N.— M.: Uutarpan-IIpecc, 2009.

HH(POPMALIMOHHOE

o0ecreuyenue

6) npozpammuoe ooecneuenue u UHMePHEm-pecypcobl:
[Iporpammuoe obecnieuenne u MIHTepHET-pecypCchbl HE MPEyCMOTPEHBI.

5. MarepuajibHO-TeXHHYECKOEe o0ecnevyeHne QN CIUTIIUHbI

OOurass ¥ HEOpPraHMYeCKas | Jlexuponnass — aymuropus | CTOIBI y4eOHbIe co
XUMUS MK 402. 129626, r,|CKAMbAMH,  ayluTopHas
JTOCKa, EPEHOCHOM
Mockaa, yII. [IaBma MY JTBTHME U HbIiA
Kopuaruwna, 1.22, ctp. 1 KOMILIEKC (mpoexTop,
HOYTOYK). Pabouee mecto
pernoaBaTers: CTOII,
CTYyII, TyMOOYKa VIS
YCTaHOBKH HOYTOYKa.
Jlabopatopust  Kadempsr | J1adopaTopus
«Xumbnotex» 11K 433. obopyznosana .
129626, r. Mocksa, yu. |\OMIBIOTCPHOR "
[TaBma Kopuaruna, .22, MYHLTHMUGHHHHOH
crp. 1 TEXHUKOU. TepMOMETpHI;
CHEKTPO(OTOMETP Co;
BBITSDKHBIC mKagbr;
DIIEKTPOHHBIC
TEXHUYECKUE u

aHanmMTH4eckue Bechl; pH-
METpPBI; AKBaAUCTHILIATOP;

KaJIOPUMETPUUYECKHE
YCTAHOBKH;  MarHuTHBIC
MEIIAJIKY, puOOpkI




“akcnepr  001”.  Ilpm

IPOBEACHUU
1a00paTOPHBIX paboT
CTYACHTHI UCTIONB3YIOT
CTICIIMATHFHY IO

XUMHUYECKYIO nocyay:
MEpHBIE IIUTAH]IPBI,
KOJIOBI, npoOupKH,

CTaKaHbl,  HEOOXOJIMMEBIC
PEaKTUBBI U €MKOCTH JJIsI

179 XpaHEHHUSI.
JIaGopartopus ocHaleHa
BBITSDKHBIMU mKapamMu
TUISE paboThI C
KOHIICHTPUPOBAHHBIMU
KUCJIOTaMH,  IIEJI0YaMH,
Ty pHOTIaXHYIIMH,
BPEIIHBIMU u
JIETKOJIETYIUMHU
BEIIECTBAMH.

9. MeTonnueckue peKOMeHIAMH JJI51 CAMOCTOSITEILHOI padoThl
CTY/I€HTOB

N3noskeHne TeopeTHueckoro u pakTUYecKoro MaTepuania Kypcea
OCYILIECTBIISIETCS Ha JeKIUAX. [lapanenbHo ¢ JEKIIMOHHBIMY 3aHATHSIMU
IIPOBOSTCS] CEMUHAPHI U Jab0paTOpHbIi npakTukyMm. OCHOBHOHU (hopmoii
U3y4eHHs] TUCIMIUTMHBI «OO0I1as 1 HeopraHuvecKass XUMHs», Kak U JI000i
JIPYTrOW TUCIUIUIMHBI B BHICIIIEM YUY€OHOM 3aBEJICHUH, SIBIISIETCSI CAMOCTOSITEIbHAS
paboTa oOydJaromnierocs, KOTopas BKJIIOYaeT B ceOsl:

- paboTy HaJ JTEKIIMOHHBIM MaTepUaJIOM;

- paboTy HaJ paszenamMu Kypca, MOJTHOCTHIO0 UM YaCTUYHO BRIHOCUMBIMU
Ha CaMOCTOSITEIIBHOE U3YUYCHUE;

- paboTy TpH TMOATOTOBKE K MPOBEPOUYHBIM U JaOOpPaTOPHBIM paboTam,
BBITIOJIHEHUE JJOMAITHETO 3aJJaHUS.

I'maBHass 3agaya CTyJeHTa BO BpeMs JIEKIMM 3aKJIIOYaeTcs BO
BHUMATEIbHOM CIIyIIAHUU JIEKIUM W 3allCH €€ OCHOBHOTO COJIEpKaHUS.
OcHoOBHasi omMOKa OTJAEIbHBIX CTYAEHTOB COCTOMT B TOM, YTO OHHU CTPEMSITCS
JOCJIOBHO 3aIlMCaTh BCE, YTO TOBOPHUT JIEKTOP, WU IMOATOMY YacTO CIEIAT HE 3a
MBICJIBIO, @ 32 CJIOBOM, HE YyJaBiuBas CMbICIA H3jaraeMoro marepuana. Jlis
3alMCeNl JICKUUM CIIEyeT IMOJb30BaThCS OTAEIBHOM TETPaApl0. 3almuCh BECTH Ha
OJIHOM CTOpOHE TETpaad, OCTaBIAsl BTOPYKD CTOPOHY JJisi BHECEHUS
COOTBETCTBYIOIIUX JIOTIOJTHEHH.

Cienyer uMeTh B BUJAY, UTO HE BCE BOMPOCHI MPOTrPaMMbl, OTHOCSIIHECS K
TOW WU WHOM TeMe, 00sA3aTeIbHO U3JIararoTcs Ha Jiekiuu. HexoTopblie W3 HUX




JOJKHBI U3y4aThCsl CAaMOCTOSITENIBHO B Ipoliecce paboThl Haj JaHHOM Temoil. B
TOM Ciy4yae HEOOXOJMMO 3aKOHCIEKTHUPOBATh PEKOMEHAYEMYIO JIEKTOPOM
mutepatypy. IIpy  KOHCHIEKTUpPOBAHMM  CTOMT  M30erarb  JOCIOBHOTO
MEePEenUChIBAHMS aBTOPCKOI'O TEKCTA, CTAPAsICh OTPA3UTH JIUIIb HAauOoJee BaKHbIC
MOMEHTBI. VICKJIIOUeHHs] JOMYyCKalTCs JUlIb s (OpMYJIUPOBOK Haubosiee
BAXKHBIX 3aKOHOMEPHOCTEM.

[Ipu mOAroTOBKE K YCTHOMY OIPOCY U MPOBEPOUHON paboTe He0OX0AUMO:

a) BHUMATEJIbHO, HECKOJbKO pa3 MpPOYUTaTh CBOM  KOHCHEKT,
COOTBETCTBYIOLIME Pa3eiibl yUeOHUKOB U YU€OHBIX MOCOOHUIA;

0) MPOCMOTPETh PEKOMEH IAllUHU 10 BHITIOJHEHUIO YIPAKHEHUIH;

B) NHUCBMEHHO OTBETHUTh Ha TEOPETUUYECKHE BOMPOCHl U BBINOIHUTH
yHOpa)KHEHUsI JOMAIIIHETO 3aJJaHusl B COOTBETCTBUHU CO CBOMM BapUAHTOM.

[Ipu mnoaroroBke Kk J1abOpaTopHBIM paboTaM cjeayeT BHUMATEIbHO
O3HAKOMUTHCS C TEOPETHUECKUM BBEACHUEM K paboTe M METOJAMKOMN BBHITOJIHEHUS
skcriepuMenTa. KpaTkoe TeopeTuyeckoe BBEIIEHHE U Pe3yJbTaThl PaOOThI
3aMKCHIBAIOT B JIAOOPATOPHBIN KypHAI.

B kayecTBe 1abOpaTOpHOro >KypHaia MCHONB3yeTCs oO0mas TeTpaab C
3aIOJHEHHBIM TUTYJIBHBIM JTUCTOM.

JlaGopaTopHBIA KypHad SBIAETCS E€IUHCTBEHHBIM JIOKYMEHTOM O
IPOBEJAEHUU OHKCIIEpUMEHTa. BecTw 3amucu Ha YEpHOBHUKAX HE Clenyer.
VYpaBHeHUs peakiui JOJIAKHBI OBITH 4ETKO 3allMCaHBbl,
TaK Kak HeOpexKHas 3aliCh MOKET BbI3BaTh OIIMOKY.

OTtuer 0 pe3ynbrarax pabOThl OQOPMISIOT MO CXEME NPUI0KEHHOM K
OMHCAaHMIO KAXKJOM J1abopaTOpHON pabOThI: KpAaTKOE TEOPETHUECKOE BBEJEHUE,
IPOBEACHNUE ONBITOB (HOMEP OINbITa, €r0 Ha3BaHUE YPABHEHUS pEaKluil), OTBETHI
Ha BOIPOCHI U BBIBOJIBI 1O paboTe. Kaxnas mabopatopHas pabora 1mo
3aBEpPUICHUIO HKCIEpPUMEHTa U OQOpPMIIEHUS  JOJDKHA OBITh 3allUIIEHAa U
HOJMKCAaHa y MpernoaBaTes.

10. MeToau4yeckne peKOMeHIalMHU JIsl PenoaBaTeJist

OOyuast ctyneHToB nucuuiminHe «OOmIass W HeopraHWdecKas XuMHs»,
MpenojaBaTelb UMEET LEIb Pa3BUTh Y HUX MPABUIBHOE MOHUMAHHE CYIIHOCTH
XUMUYECKUX SIBJICHUA Ha OCHOBE COBPEMEHHBIX TEOPETHYECKUX IMOJIOKEHUI
XUMHUH, COOOIIUTh WM CBEICHHUS O BaXHEHIINX CBOWCTBAX XHUMHYECKUX
AJIEMEHTOB U WX COCIMHEHUHN, CITOCOOOB X TOTyUCHHSI.

WznoxkeHnne TeopeTHdecKoro u  (pakTudeckoro Marepuaia  Kypca
ocyllecTBIsieTcs: Ha Jekuusx. [lapamienbHo ¢ JEKIMOHHBIMU 3aHATUSIMU
MIPOBOJISITCSL YCTHBIN OMPOC, MPOBEPOUHBIE PAOOTHI U TA0OPATOPHBIN MPAKTUKYM.

OcHoBHOU (Qopmoil H3ydeHUs: NUCHUIUIMHBI «OO0mas U HeopraHudeckas
XUMUSD», Kak U JII0OOW NIpyrod JUCHUUIUIMHBI B BBICIIEM y4€OHOM 3aBElICHHH,
SBJISIETCS. CaMOCTOsITeNIbHAs paboTa o0ydaronierocsi, KOTopas BKJIIOYAaeT B ceOs
npopabOTKy JIEKIIMOHHOTO Marepuaina, Yy4eOHMKOB U YYEeOHBIX MOCOOHIA,
BBITIOJIHEHUE JTA0OPAaTOPHBIX pabOT, MOJATOTOBKY K CEMUHApaM U cllaue HSK3aMeHa



uiny 3a4yera. B ToXKe BpeMs mpenofaBaresib OCYILIECTBISAET CUCTEMATUYECKUMN
KOHTPOJb 3a CaMOCTOSTENbHOM pabOTOW CTYAEHTOB MYTEM MPOBEPKHU
MOJATOTOBJIEHHOCTH CTYJEHTOB K JaOOpaTOpPHBIM 3aHATHSIM U CEMHHAapaMm
(MHIMBHYalbHBIM ONpPOC, MPOBEpPKAa JAOMAIHUX 33JaHUM, MPOCMOTP 3amucen
JEKUUWA, TPUEM pe3yJbTaTOB J1a0OPATOPHBIX pabOT, MPOBEIECHHUE MPOBEPOUHBIX
pabor, KOTOpBIE 1o CyLIECTBY SABJISAIOTCS 3aYETHBIMHM).



CtpykTypa u coaepxaHne JUCUUILUINHBI «O01asi 1 HeOpraHuyecKkasi XuMusi»

1o HamnpasyieHuto noarotoBku 19.03.01. buorexuosiorus

[Mpunoxenne 3
K paboueli mporpamme

Bunbl yue6HOI paboThI, Bunbl camoctosiTebHOM paboThI Dopmel
Paznen - BKJIKOYAsl CAMOCTOSITENIbHYIO CTYJICHTOB aTTecTaluu
% paboTy CTYJIEHTOB U
2 TPYAOEMKOCTh B Hacax
3!
g g | J |IVC | Jla6. | CPC | KCP | KP | KII | PTP | Ped. | K/P| O 3
o]
5| 8
O | T
1 2 |3 4 3) 6 7 8 9 10 11 12 13 14 15
Paznena 1. O0mas xumus. 1 |1 2 4 +
Tema 1. 1.1. OcHOBHBIE 3aKOHBI
XUMUHU. 3aKOH COXPAHEHUS
MaTepuH, 3aKOH MMOCTOSHCTBA
COCTaBa, 3aKOH SKBUBAJICHTOB.
['a30BBI€ 3aKOHBI.
1.2. OcHOBHBIE KJIacCHhI 1 |2 3 4 +
HEOPTraHMYECKUX BEILECTB.
Tema 2. CtpoeHHE IEKTPOHHOM 1 |3 2 4 +
obOonouku atoma. [leproamaeckuit
3akoH J[.M. Menaeneena
2.1. KBaHTOBBIC YHCIIA.




10

11

12

13

14

15

2.2. Ilepuoanueckuii 3aK0H U
MEepUOINYECKasi CUCTeMa
sanemenToB J[.1. Menneneena.

Tema 3. XuMHu4eckast CBsI3b U
CTPOEHHE BEIIECTBA.

THumnpl XUMHYECKOM CBSI3H.
KoBanenTHas, noHHas,
BOJIOpOoAHAs. MexaHu3m
00pa3oBaHUs.

Tema 4. Tepmoxumusa. OCHOBBI
XUMHUYECKON TEPMOANHAMUKH.
3axoH ['ecca u ciencTBus U3 HEroO

Tema 5. XuMuueckass KHHETHKA U
paBHOBecue. Karanmms.
5.1. CxopocTh XUMHUECKOU
peaKIuu.

5.2. O6patumMeblie 1 HEOOpaTHMBbIE
XUMHUYECKUE PEAKITUH.
XUMHYECKOE PABHOBECHE.

Tema 6. PacTBophl.
6.1. CrtocoObI BeIpaKeHUS
KOHIICHTpaIMH pacTBOPOB.

6.2. Xumuueckast TEOpUs
pactBopoB .M. Menneneena.
TerutoBbie ekt npu
PaCTBOPEHUHU.

10




1

10

11

12

13

14

15

6.3. DNEKTPOTUTHYECKAS
TVCCOITUAITHSL.

CunbHbIE U cabble dJIEKTPOIHTHI.
KonudectBeHHbIC
XapaKTePUCTUKH.

11

6.4. Juccomuanus BOJIBL.
Bonopoansiii mokasarens (pH).

12

6.5. Peakumm wuoHHoro oOMeHa.
[I'unponus.

13

Tema 7. OxuCINTEIBLHO-
BOCCTAHOBHTEIIHHBIC PEAKITHU.

7.1. CrenieHp OKHCJICHHS.
OKuCIUTEIN ¥ BOCCTAHOBHTEIIH.
CocraBienue OKHCJINUTEIILHO-
BOCCTaHOBUTEJILHBIX PEAKITUH.

14

7.2. DNEKTpOIu3. 3aKOHbI
®Dapajes.

15

Tema 8.
COCTMHCHUS.
8.1. OcHOBHBIE TIOHSTHS.
Homenknatypa. Kaccuduxkarus.
HN3omepus.

KoMmruiekcurie

16




1 3 |4 6 7 10 11 12 13 14 15
1.2. Jnccomuanus KOMILIEKCHBIX 17 | 2 2 4 +
coequnennii. Koncranra
HECTOMKOCTH.
Tema 9. Metauinl. Tlooxxenue B 18 |1 2 4
[IEpUOIUYECKOMN CUCTEME
anemMeHToB. [lonyueHue MeTasios.
dusnueckue u XHUMHUYECKHE
CBOMCTBA METAJIJIOB.
Uroro no pazneny 27 45 72 4
Pasznen 2. Heopranudeckas 1 |2 2 4
XHUMMUS.
Tema.l. XumMus S — dJIEMCHTOB.
Onementsl |A u l1A rpymm.
OO6mast xapaKTepUCTHKA.
2 |1 3 4 +
ITonydyenue u cBoiicTBa. CBOMCTBA
coenuHeHmii ameMeHToB 1A u 1A
rpymi.
Tema 2. Xumus p — 3JI€MEHTOB. 3 |2 2 4

OO6m1as xapakTepucTuka

2.1. Onementsl A rpymmer [ICD
bop n amomunmii. [lonyuenue u
cBorictBa. CBOMCTBA COCIMHEHHUI.




1

10

11

12

13

14

15

2.2..2. Onementsl IV A rpynmnsl
I1CH

OO6m1as xapakTepuCTUKa.
Yraepon, kpemuuit. [lonyuenue u
cBoiicTBa. CBOMCTBA COCIMHEHUI.

2.2. OnoBo cBuHel. [lonyuenue u
cBoiicTBa. CBOMCTBA COEMHEHUIA.

2.3. Dnementsl VA rpynns [1CO.
ITonyuyenue u cBoiictBa. CBOMCTBA
coeqUHEHN. AMMUAK.

2.3. Dnementsl VA rpynmsl [1CD.
Okcuaspl a30Ta, a30THAsA KUCJIOTA.
[TosrydyeHue u CBOMCTBA.

2.3. Onementsl VA rpymrsl [1CD
®docdop. [lonydyenue u cBolicTRa.
Oxcunpl pocdopa, KUCIOTH U UX
cosi, pocdopHbIe YI0OpCHHS.

2.4. Onementsl VIA rpynmst [1ICD
OO6mast xapaKTepUCTHKA.
Kucnopoa. Ilonyyenne u
cBorcTBa. CBOMCTBA COETMHEHU.

2.4. Onementsl VIA rpynmsr TICD.
Cepa. IlonydeHue 1 CBOMCTBA.
CepoBonopon, Cynbhuibl.
Oxkcuasl cepol. CepHucras u
CEpHasi KUCIIOTHI.

10




1

10

11

12

13

14

15

2.5. Onementsl VIIA rpymnmnbl
[1C3. O61mas xapakTepucTHKa
Bonopon. Ilonyuenue u cBoncTBa.
I"anorensl. [lonyuenue u
cBoiicTBa. CBOMCTBA COEMHEHUIA.

11

2.6. O06mas xapakTepucTuka
anementoB VIIIA rpynmsi -
«OJaropoJIHbIe Ta3bh»

12

Tema 3. Xumus d — 371eMEHTOB.

OO61ast xapakTepuCcTHKa

3.1. DnemenTts! VB rpymnimbl.
Turan. [losrydyeHue u CBOMCTBA.
CBoiicTBa COEIMHEHUN.

13

3.2. Dnements! VIB rpymnmebl.
Xpowm. [lomyyeHue u CBOMCTBA.
CBoiicTBa COEIMHEHHUIA.

14

3.3. Dnementst VII B rpynmsr.
Maprasnen. [lonyuyenue u
cBoicTBa. CBOWCTBA COEIMHEHU I
Maprasiia ¢ pa3JIn4yHbIMU
CTENEHSIMU OKUCIICHUSI.

15

3.4. Dnementst VI B rpynmst
[ICD. DemeHTHI «ceMencTBa

16




KeJe3a» U MJIaTUHOBBIC METAJLIIBI.
[Tonyuyenue u cBoricTBa. CBOKCTBA
COCJIMHECHUM.

3.5. Onementsl | B rpymnmer TICD.
OO61ast XxapakTepucTHKa
aneMeHToB. Menb, cepedpo u
30J10T0. Ilonyuenue u

cBolicTBa. CBOWCTBA COEIMHEHUN C
Pa3JINYHBIMU CTETICHSIMU
OKHUCJICHHS.

17

3.6. Onementsl |1 B rpynmst [1CO.
OO6mast xapakTepuCTHKa
aneMeHTOB. LIMHK, kKagMui, pTyTh.
[Tomyuenue u

CBOKCTBA.

18

Hroro no pazneny

27

45

72

Hroro mo kypcey

54

90

144




