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1. Henab u niianupyembie pe3yabTaThl OCBOCHUS JUCHUIIHHBI (MOAYJI5)

L{enpr0 OCBOCHUS TUCIUILTHHBI SABJISIETCS (POPMUPOBAHHE CICAYIOIINX KOMITETSHLIUH!

- OIIK-1 - CnocobeH pemarh TUNOBBIE 3a1a4M MPOGECCHOHANBHOW AEATENbHOCTH Ha
OCHOBE 3HAHMH OCHOBHBIX 3aKOHOB MaT€MaTHYECKHUX U €CTECTBEHHBIX HayK C NPUMEHEHHEM
UH(POPMALMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOTUH

PesynpraTamu OCBOEHUS AUCLMILINHBI SIBJISIFOTCS CIENYIOLINEe HHANKATOPB! JOCTHIKEHUS
KOMITETEHLIUI

HNOIIK-1.1 Pemaer Tumosble 3aa4dl NPO(PECCHOHANTBHON NEATENbHOCTH Ha OCHOBE
3HaHUM OCHOBHBIX 3aKOHOB MaTeMaTUYECKHUX U €CTECTBEHHbIX HayK

2. 33).]3'{1/1 0CBOCHHSA JTHUCHUITJIHHDbI

— chopMupoBaTh MPEACTABICHUS O TEOPETUYECKUX OCHOBAX ATOMHO-MOJIEKYJSIPHOTO
yU€HUs, CTPOEHUH aToMa, MEePUOJUYECKOM 3aKOHE M IMEePUOIUYECKON CHUCTEME XHUMHUYECKUX
sanementoB JI . Menneneesa, mpupone U 0Opa3oBaHUHM XUMHYECKOH CBS3M B HEOPTAHUYECKHIX
COEIMHEHUSIX, XUMUYECKON TePMOAMHAMMKHN, KMHETUKU U PAaBHOBECHH, NPUPOJE U CBOMICTBax
pPacTBOPOB, OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX IPOLIECCAX, CBONCTBAX CIOXKHBIX U MPOCTHIX
BEIECTB §, P, d — CeMEeHCTBA HJIEMEHTOB,;

— TMPOBOAMTH XHMMHYECKHH HKCHEPUMEHT COTJIACHO TPeOOBAHMAM METOIUUECKUX
pekoMeHnauii ¢ CoONIOeHHEeM HOPM TEXHUKU O€30MacHOCTH, CYIIECTBYIOLIMX MpPaBUI U
I'OCTos;

— BBINOJHATb CTAHAAPTHBIE ACWCTBUS IO HAMMCAHUIO 3JIEKTPOHHBIX KOH(HTrypamui
aTOMOB XMMMYECKHUX 3JIEMEHTOB, OMMCAHUIO MPUPOAbl XUMHUYECKOH CBSI3U B HEOPraHUYECKUX
COEIMHEHMSIX, pellaTb THUIOBbE 3ajaud [0 OMNPENENeHUI0 COAEp)KaHUs PaCTBOPEHHOIO
BELIIECTBA U CBOICTBaM PacTBOPOB; IPOBOAUTD PACUEThI IO YPABHEHUAM XUMHUUECKUX PEaKLIMIA;

— oOpsacHATH (mpenckasbiBaTh) (PHU3MUECKHE M XHUMHYECKHE CBOMCTBAa BELIECTB H
IIPOLIECCH] X B3aMMOAEICTBYSI B TBEPIOM BUJE U B PaCTBOPE, OCHOBBIBASICH HA CUCTEME 3HAHUI
O CTPOGHHUU aTOMa, TUIlE XHMHUYECKOM CBSI3U B BELIECTBE, 3aKOHOMEPHOCTAX MPOTEKaHUs
XUMHUYECKHUX MPOLIECCOB U U3MEHEHMsI CBOMCTB 3JIEMEHTOB, UX MPOCTBIX U CIOKHBIX BELIECTB B
3aBUCHUMOCTH OT MOJIOKEHUs B nepuoaudeckont cucreme (.M. Menneneesa.

3. MecTo AuCcUUILIHHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOI NPOrpaMmbl

JIuCIUIUINHA OTHOCHUTCS K 00sI3aTeIbHOM YyacTH 00pa3oBaTEIbHON MPOrPaAMMBI.

4, CemecTtp(b1) ocBOeHHs U opMa(bl) MPOMEKYTOUYHOM ATTECTALMH MO JUCHHILINHE
Cemectp 1, sx3aMeH.
S. BxoaHble Tpe6oOBaHUS AJIsl OCBOEHHS THCHHILTHHbBI

JUisl yCnemHoro OCBOSHHs AUCLUTUINHBI TPEOYIOTCS KOMIETEHINH, C(POPMHUPOBAHHBIE B
XOfIe OCBOEHUsI 00pa30BaTENIbHBIX IPOrPAMM MPEIIECTBYIOLIETO YPOBHS 00pa30BaHMUS.

6. A3bIK peanu3zauuu

Pycckuii

7. O6beM aUCHUNIHHBI (MOXYJIA)

O01mast TpyA0eMKOCTh THCLUILINHBI COCTaBysieT 3 3.€., 108 4acoB, U3 KOTOPBIX:
— Jekuuu: 28 u.;

— mabopaTopHbie padotsl: 30 .

O6bem camocToATeNbHON pabOThI CTyIEHTA ONpeelieH yUeOHbIM TTAHOM.



8. CoaepxaHue JTUCUUILIHHBI (MOAYJIs1), CTPYKTYPHPOBAHHOE 110 TeMaM

Tema 1. Beeaenue. OcHOBHbIE HOHATHS, 3AKOHbI M 321291 XHUMHH

Xumust — ¢yHOamMeHTanbHas Hayka. Llenw, 3amadll U OCHOBHBIE pa3feibl XUMHH.
IIpenmert, nenu u 3ama4u HEOPraHWYECKONM XUMUH. POnb HEOpraHW4ecKOH XMMHMU B Pa3BUTHHU
XUMHYECKHX, OMOJIOTHYECKUX M APYTHUX €CTECTBEHHBIX HayK. OCHOBBI aTOMHO-MOJIEKYJISIPHOTO

YUE€HUHA. CHeLII/I(I)I/ILIeCKOG IOHATHE XUMHHU — MOJIb. CTeXI/IOMeTpI/ILIeCKI/Ie 3aKOHbI, OCHOBHBLIC
ra30BbIC 3aKOHBI, 3aKOH 3KBUBAJICHTOB.

Tema 2. CTpoeHue aToma Hu BeliecTBa, NEPUHOAHYHOCTL B H3MEHEHHUH HX CBOICTB

Ctpoenne aroma. Pa3Burme mnpencraBieHuil O CTPOCHWH artoma. Mojens aroma
Bogopona mno bopy. /[IBoiicTBeHHass mnpupoma 3jekTpoHa. Bonubl ne bpoiinsa. [lpunuun
HeonpeneneHHocTu [eizenOepra. Ypasuenue [lpénunrepa. IloHsiTie 0 BOMHOBOW (DYHKIWH.
XapakTepUCTHUKA COCTOSIHUSL 3JIEKTPOHA B aroMe HaOOpOM KBaHTOBBIX 4YHCET. ATOMHBIE
opbuTtanu W UX SHEPTUs, BbIpOXKACHHE opOuTaneil. KBaHTOBaHME >HEPreTUUECKUX YPOBHEH,
NOAypoOBHEH, aToMHbIX opOurtanell. CxemMa 3HEPreTHUECKHUX YPOBHEH MHOTO3JEKTPOHHBIX
atomoB. [Ipunuun sHepreTuueckoi BeIronHOCTH, nNpuHuuUN Ilaynu, npasuno Xynaa. [Ipunnun
MIOCTPOCHHMS HJIEKTPOHHBIX CTPYKTYP aTOMOB. DJIEKTPOHHBIE (POPMYJIBI aTOMOB M HOHOB.

Ilepyoanyeckn 3aKOH M cHCTeMa XHMH4YecKHX djaemeHToB /.M. Menneneesa.
IMepuomuueckuit 3akon .M. Menneneesa. Ilepuonmueckas cucrema, Kak KiacCuUKAIIMs
3JIEMEHTOB IO CTPOCHHUIO MX 3JIEKTPOHHBIX obosouek. CTPyKTypa MEPUONUYECKOH CHUCTEMBI:
TPYIIIBL, TOATPYIIIBL, TEPUOAB], ceMelcTBa. I1epnonnIHOCTh B MI3MEHEHUH CBOKCTB (pasinycoB
aTOMOB M MOHOB, SHEPTHUH MOHU3ALNH, 3JIEKTPOOTPULIATEIBHOCTH, CPOACTBA K AJIEKTPOHY H IIp.)
aTOMOB B 3aBUCUMOCTH OT MOJIOKEHUs 3JIEMEHTOB B nepuoauueckoit cucreme [ M. Menneneena.
Ilepnoau4HOCTD B M3MEHEHHUH XUMUYECKUX CBOWCTB MPOCTBIX U CIOKHBIX BelecTB. CTeneHu
OKHCJIGHU M  OKHCJIMTEJIbHO-BOCCTAHOBUTENbHBIE CBONHCTBA BewecTB. OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKLIVH.

Xumuueckasi CBsI3b M CcTpoeHue BemecTrBa. Ilpupona xumuyeckol CBA3W.
XapakTepUCTUKU CBSI3U. JHEPrus, [JIMHA, BAJCHTHBIH Yyroji, KpPaTHOCTb, MOJSIPHOCTS,
s pexTuBHBIN 3apsin aToMa B MoJiekyie. Tumbl Xumudeckux cpsizedl. KoBaneHTHast XuMHYeCKast
CBSI3b B paMKaxX TEOPUU BAJNEHTHBIX cxeM. Tumbl (G-, -, ) U MeXaHM3Mbl OOpa30BAHUS
(oOMeHHBIN, TOHOPHO-AKIIENTOPHBIN) KOBAJIEHTHOW CBsi3H. CBOHCTBA KOBAJIEHTHOW CBSI3U:
HACBHIIAEMOCTh M HAIpPABICHHOCTb. | eoMeTpHst ra3000pa3HbIX KOBAJEHTHBIX MOJEKYJ. THIbI
ruOpuan3anuyd  aTOMHBIX — opOuTajneil. PaccMOTpeHHe KOBaJIEHTHOH CBSI3M B METOE
MOJIEKYJSIDHBIX ~ OpOMTajieil: SHEpreTUYecKre AuarpaMmbl  JIBYXaTOMHBIX TOMO- U
reTeposIEPHBIX MOJIEKYJI, 00pa3OBaHHBIX 3jieMeHTamu 1 u 2 mepronos. oHHasI CBsI3b. IPUPONIA,
XapaKTepUCTUKHU CBA3M M CBONCTBA HOHHBIX COeNMHEHUH. BomopoaHas XuMH4eckas CBS3b:
NpUpOAA CBSI3M U €€ BIWAHME Ha CBONCTBA BeUIECTB. MeTamnndeckass XUMHUYECKas CBA3b!
O0COOEHHOCTH CBSI3M, TMOHATHE O 30HHOH TEOpUH TBEPAOro Tena. MeXMONEKYJIpHOe
B3aUMOJIENICTBUE (cnbl Ban-nep-Baanbca): OPHUEHTALIMOHHBIE, UHAYKL[UOHHBIE,
JUCIIEPCUOHHBIE.

KomnuexkcHbie coeguHeHusi. OCHOBHblE MOHATHSA, NpPEOMET XHUMHUHU KOMIUIEKCHBIX
(KOOpOMHALMOHHBIX) coennHeHnil. Kimaccngukanms KOMIUIEKCHBIX coequHeHnid. PaccmoTpenne
XUMHYECKOH CBS3M B KOMIUIEKCHBIX COCIUHEHMAX (DJIEKTPOCTATHYECKHH IOAXON, METOX
BAJICHTHBIX cxeM). TepMogMHaMu4eckas yCTOMYHMBOCTb KOMIUIEKCOB B pacTBopax. Mzomepus
KOMILJIEKCHBIX MOHOB. KOMIIJIEKCHBIE COENTMHEHUS B ATPOXUMUU.

Tema 3. O01ue 3aKOHOMEPHOCTH NPOTEKAHUSI XHMHYECKHX MPOLecCOB

OcHoBHbIE NMOHATHSI XMMHYeCKOH TepMOAUMHAMUKHU. DHEPreTuka M HaIpaBJIEHHOCTb
XUMHYECKHX peakuuil. IIonsTHE O cucTeMe, KOMIIOHEHTE, MapaMeTpax COCTOSIHUS CUCTEMBI,
TepMOonUHaMHUecKuX (QyHKkumsax. IlepBblii 3aKOH TEpPMOIWHAMHKH. BHYTpeHHsISI 3SHEpPrHs
cucreMbl. DHTadbnusd. CTaHOapTHBIE SHTAIBNNM OOpa3oBaHMs BemiecTB. 3akoH ['ecca u ero
cnenctsus. Bropoii 3akoH TepmoanHaMuku. [lonsatue satponun. DHeprus ['ub6ca. Kpurepuun



CaMOIIPOU3BOJIBHOTO TMPOTEKaHUS] XUMHMUYECKHUX IPOLECCOB B M30JUPOBAHHBIX U OTKPBITBIX
CUCTEMaX.

OcHoBHbBIE TOHATHSI XHMMHYecKOH KHHeTHMKH. OCHOBHBIE TIOHATHUS XHUMHUYECKOU
KUHETHKH: CKOPOCTh (CPEAHsst, UCTHHHAS), MOPSAOK U MOJEKYISIPHOCTh PEaKLUH, KOHCTaHTa
CKOPOCTM XHUMHUYECKOM peakLuy, 3Heprust axkTuBaluu. PakTopsl, BAMAIOIINE HA CKOPOCTb
(KOHLIEHTpalMsl pearupyroIiux BeI[eCTB, TEMIepaTypa, KaTalIu3aTop U Ap.) XUMHYECKHX
peakuuii. [Ipasuno Baut-I'odda. IloHsATHE O TOMOT€HHOM M re€TePOreHHOM KaTajn3e.

Xumuueckoe paBHoBecue. OOpatumble M HeOOpaTHMble XHMHUYECKHE pPEAKIIHU.
Xummueckoe paBHOBecHe. 3akoH neiictByromux macc (3/IM). Koncranta paBHoBecusi. Tumbl
koHcTaHT paBHoBecHs (K¢, Kp, Ky, Kw, Ky, 1 apyrue). Cmemenne XMMHUIECKOTO PaBHOBECHH,
npuHuun Jle-Illarense.

Tema 4. PacTtBopbl

Tuner pacrBopos. UcturHbIE pacTBOphl. OOpa3oBaHne pacTBopa — (PU3UKO-XMMHUYECKHE
nporecchl. PacTBopuMocTe U (PakTOpBI, BIAMSIOIUE HA PacTBOPUMOCTh. CriocoObI BBIpAKEHUS
COepKaHMs PACTBOPEHHOrO BellecTBa B pacTBope. KomnmmuratueHbIE CBOWCTBAa pa30aBiIeHHBIX
pacTBOpOB HeanekTposnuToB. 3akoHel Payna u Bant-IT'odda. PactBopbl 3mekTponuTos.
I'ereporenHble paBHOBecHs B pacTBOpax 3jeKkTponuToB. MOHHOe mnpousBeneHHe BOAbBI U
BOAOPOMHBIN MOKa3aTenb. I uaponus conen.

Tema S. Xumusi HeMeTALI0B

PacnpocTtpaHeHHOCTH XMMHMYeCKHX 3JieMeHTOB. (OCHOBHbIE TOHATHA U 3aKOHBI
reoxumud. I'eoxumudeckas kiaccupukanus 35eMeHTOB. CBsi3b paclpOCTPaHEHUsT XMMUYECKIX
3JIEMEHTOB C MOJIOKEHUEM B MEPUOANUECKON cucteme 3j1eMeHToB [ Y. Menaeneesa.

OnemMeHThl HeMeTaLIbl. OOmas xapakTepucTuka HemeTauioB. Ajutorponus. OOrue
3aKOHOMEPHOCTH B M3MEHEHUHM CBOICTB IPOCTBIX BELIECTB W XUMHYECKUX COEIMHEHUMN
HemeTa/10B. HaxoxaeHue B npupone.

Xumusi Bogopoaa. Bopopon, cTpoeHne aroMa M MOJEKYJNbL, IOJIOKEHHUE B
nepuonuyeckor cucreme. CBoicTBa BOAOPONA U ero coennHeHui. Boga u ee ponb B mpupone.
JnarpaMmma COCTOSIHUSL BOJIBI.

Onementsl VII  rpynnbl  rjiaBHOW NOArpynmbl  MEPUOIUYECKON  CHUCTEMBI
A U. Menpeneesa. OOmas xapaktepucTuka sjeMeHToB.  CTpoeHMEe aTOMOB M MOJEKYJ
rajoreHoB. [lonyueHne, CBOWMCTBA M MPUMEHEHHE raJIOTeHOB U UX coeqnHeHni. Crnienndudeckne
cBoiictea  (ropa. TanmoreHoBomoponmwl,  crnemuduyeckue  CBOHCTBAa  (PropoBomopona.
Kucnoponusle coenuHeHust ramoreHoB. OKCOKHCIOTBI — xjiopa (CTpOEHHE  aHHUOHOB,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHbBIE CBONCTBA, KUCIOTHBIE CBOMCTBA, MOJIyYeHHUE U IPUMEHEHNUE,
TUCTIPONIOPITHOHUPOBAHHUE).

Onementsl VI rpynmbl  IIaBHOH  MOArpynnbl  MEPUOJUYECKOM  CHUCTEMBI
AU Menpeneesa. OOmasi XapakTepucTuka »3JieMeHTOB. CTpOeHHE aTOMOB M MOJEKYJL
Haxoxxnenue B mpupoge. BogoponHble coeaMHeHUs: CTPOCHHE MOJIEKYJ, CBOWCTBA BOAHBIX
pactBopoB. Kucnopon, ero ¢usmueckue m XUMHUYECKHE CBOWCTBA, AJUIOTPOIUS, MOJNyYSHHE.
Oz0H: monydeHue, cBoiicTBa M npumeHeHue. CoeAuMHEHMs] KUCIOPOJAa C HeMeTaulaMu U
MeTaJlJJaMH, HUX TMOJy4eHHe U CBOMCTBA. OKCHUIBI, MEPOKCHAbI, Haamnepokcuabl. Ilepokcup
BOJOpPOAA: KHCIOTHbIE U  OKHUCIUTEJIbHO-BOCCTAHOBUTENbHBbIE CBOMCTBA, MOJy4YeHUE U
npumMeHenue. Cepa: crpoeHue, cBoiictBa u noiydeHue. Cynbduael U noiaycyibduasl. OKcuabl
cepbl. Kucnoponseie KucnoTel cepbl. bruosornyeckas posib Cepbl U €€ COCAUHEHU.

OnemeHThl V rpynnel IJaBHOW moArpynnsl nepuonudeckoil cucremsr JIH.
Menneneea. OOmiast xapakrepucTuka sneMeHToB. Haxoknenne B mpupone. Bomoponmnsie
coeMHeHus a30Ta U pocdopa: CTpoeHue, noyueHue, cBoiictsa u npuMeneHue. OKCHIbI a30Ta:
CTpO€HHe, IOJIyueHHUe, CBOICTBA M MpUMeHeHHe. A30THas M a30THUCTast KUCJIOTbl U UX COJM.
Oxcunsl 1 okcokucyoThl ((pocdopHoBarucrtas, pochopucras, pochopras kuciaorsl) Gocdopa.
[Tonyuenwne, cBoiicTBa U npuMeHerne QGochopHoi KuciaoTel U pocdaros. bronornyeckas poib
a3oTa, hocdopa 1 UX COSTUHEHHUI.



Tema 6. Xumusi MeTa1J10B

DneMeHTbl MeTaabl. O0mas xapakrepucTuka MeTauioB. HaxoxneHue B mpupone.
OcHOBHBIE CMOCOOBI TMOJIyUYEHUs] METAIOB M3 pyd. Pu3ndeckne M XHUMUYECKHE CBOWCTBA
MetanaoB. CnjaBbl: BHIBI CIUIABOB, IOJyuY€HHE M MpUMEHeHUe. buonoruueckas poip u
TOKCHYECKOE BIUSHUE 3JIEMEHTOB METAJJIOB B ITOYBE.

Onementel 1 w Il rpynm raaBHbBIX MNOArpPynNm MEPUOJUYECKON  CHUCTEMBI
JU. Menneneesa. O0masi XxapakTepuCTHKA 3J1eMEeHTOB. DPu3nueckne W XUMHYECKHUE CBOWCTBA
IPOCTBIX BellecTB. B3aumonelicTBue MeTaNIOB C KHUCIOPOAOM, BOJAOH, HeEMeTallIaMy,
kuciaoraMu. OKCHUIBI, MEPOKCHUIBI, CYNEPOKCHUABI, MMIPOKCHUIBI U COJHU IIEJOYHBIX METaJJIOB.
[Tonyuenne, cBoiicTBa OepwjuiMs M MarHus, a TakXke HUX coenuHeHwid. CpaBHUTEIbHAS
XapaKTepUCTHKA CBOMCTB LIENOYHBIX U HIEJOUHO3EMENBHBIX METAJNIOB U UX COSAUHEHHH.

O0mas xapakrepucTuka p-merayios. O0mas xapakrepuctuka saemMeHTos 111 rpymnme
INIAaBHOW moAarpymnel nepuogudeckor cucremol M. Menneneesa. XuMusi altOMUHUA:
HAXOXKIACHUE B MMPUPOJIE, ITOJyUEHHE B IPOMBIIIJICHHOCTH, (PU3NYECKHE 1 XUMHYECKIE CBOMCTBA.
ITonydyeHue u CBOMCTBAa OKCOCOEINMHEHUN U COJIEN aTFOMUHUSL.

Oo0mas xapaktepucTuka d-MeTaNI0B: pacnpoCTpaHEHHE B IPHUPONE, METOIBI
NOJIy4eHUSI W3 TNPUPOAHBIX  COCOUHEHWH, (u3uueckue ©  XUMHYECKHE  CBOICTBA.
3aKOHOMEPHOCTH B U3MEHEHNH (PU3NIECKUN U XUMHUYECKUX CBOMCTB d-METaJIOB B 3aBUCUMOCTH
OT WX TMOJIOKEHUs] B TEPUOIUYECKON cucteme (B MepHope, Ipymre). 3aKOHOMEPHOCTH B
U3MEHEHUH YCTOHYMBBIX CTENEeHEeH OKHCIIEHHUs] 3JEMEHTOB d-METaJUIOB OJHOrO Nepuoja Hu
rpynnbl. XuMHs okejne3a. XUMHs IOTPYIIbl MapraHiia: 3JIEKTPOHHAs CTPYKTypa, CTENeHU
okucyeHus. CBONCTBA KUCIOPOAHBIX COSAMHEHUI MapraHua.

9. Tekymuid KOHTPOJIb M0 JHCHUIJIHHE

Texkymui KOHTPOJb MO AWCLUIUIMHE MPOBOAUTCS IMyTEM KOHTPOJA MOCELAeMOCTH,
OLICHMBAHMUsI BBINOJIHEHHbIX KOJUIOKBUyMa IO TeMe «CTpoeHue aToMa, NepruoJndeckuil 3aKoH U
XUMHYECKasi CBA3b» M KOHTPOJBHOH paboTel Mo Teme «PacTBOpBI», TECTOB MO JIEKIIHOHHOMY
MaTepuaiy, KOHTPOJIS BBITIOJHEHUSI JOMAIIHUX U WHAWBUAYAJIbHBIX 3aaHUN U (PUKCUPYETCS B
(opMe KOHTPOJIbHOM TOYKH HE MEHEE OJHOTO Pasa B CEMECTP.

B kypce npumensiercs: 6aIbHO-PEHTHHTOBAs] CUCTEMA.

Bun xontpons Komuuectso | bamn MakcumansHOe
KOJINYECTBO OAJIIOB
Texymui KOHTPOJIb
TecThl N0 JeKUUIM 5 1 5
OT4etsl no 1abopaTopHoii paboTte 6 3 18
JloMainHue 3anaHust 4 1 4
HuausunyanpHOE 3ananue no remam 1—4 1 3 3
HWupusuayanbHOE 3a0aHue IO TemMam 5, 6 2 5 10
Konnoksuym 1 15 15
KonTtponpHas pabora 1 15 15
CymmapHoe uucio 6amios 70
TEKYIIero KOHTPOJIs
ITpomeskyTouHas aTrecTanys (3K3aMeH)
buner (TeopeTnueckue BOIPOCHI) 2 9 18
buner (mpakTudeckue 3ananHus) 2 6 12
CymmapHoe uucio 6amios 30
MPOMEKYTOUHOM aTTeCTallHU
CyMMapHbIi peHTHHT 10 KypCy 100




10. ITopsinok npoBeaeHUs1 1 KPUTEPHUH OLICHUBAHHS MIPOMEKYTOYHOM ATTECTALIUH

JK3aMeH B MEPBOM ceMecTpe NMPOBOIUTCS B yCTHOU (popme mo Omneram. K sk3ameny
JOMYCKAIOTCSl CTYIEHTHI, BBIMOJHUBIINE JIAOOPATOPHBIA MPAKTHKYM B TOJHOM oOBEMe, HE
UMEIOIIHE 330JDKEHHOCTH 1Mo paboTaM, MpenyCMOTPEHHBIM TEKYIIUM KOHTPOJIEM B Kypce, U
HaOpaBIIye 3a TeKyIInii KOHTPOJib He MeHee 50 % ot obmero konmuyectsa 6amios (70 GamioB —
MakcUMaibHbIH Oamm). OueHka BBICTABISIETCS NPU CYMMHPOBAHMU OajliOB, IMOJYYEHHBIX 32
TEKyIIUH KOHTPOJb M 3K3aMEH, KOTOPBIH MOKeH ObITh caaH He MeHee ueM Ha 50 % ot
MaKCHUMAaJIbHOTO Oaia sk3ameHa (30 Gaos).

DK3aMEeHALMOHHBIH OUJIET COCTOUT M3 JByX TEOPETHYECKHUX BOMPOCOB, BKIIOYAsT OAMH
BOIIPOC MO TemaM |—4 u OfMH BONPOC MO TeMmaM 5—06, NBYX NPAKTUYECKHUX 3aAaHUM, KOTOpPbIE
nposepsroT 3HaHusA o MOIIK-1.1. IIponomxutensHOCTh 3K3ameHa 1 dac. Bpems moarotosku
cocrasysieT 1 yac. Bpems orsera — 30 MUHYT.

OTBeThl Ha TEOPETUYECKHE BOIPOCHI JMAIOTCS B pasBepHYTOH (opme. MakcuMmaibHOE
KOJINYECTBO 0OAJIJIOB 32 OTBET HA OAMH TEOPETUYECKHIA BOIPOC — 9 Oaios.

IIpuMepHBIH NepedYeHb TEOPETHYECKHX BONPOCOB:

1. OCHOBBI KBAaHTOBO-MEXAHMYECKOW MOMEIH CTpOeHus aroma. KopmycKyJsipHO-
BOJIHOBas NPUPOJA AJIEKTPOHA. Y paBHeHUE fe bporis.

2. Ilepuonnueckuii 3akod | M. Menneneesa. Ileproanyuecku U3MEHSIOIMUECS CBOMCTBA
XUMHYECKHX 3JIEMEHTOB. pa3Mep aTOMOB M HOHOB, DJHEPrusi MOHU3ALUMU. Y KAKHUTE
3aKOHOMEPHOCTH W3MEHEHMsl NaHHBIX CBOWCTB IO NEpHOJaM M TPyINNaM HNEePUOAHYECKON
cuctemsl /[ Y. Menneneesa.

3. KoBanentHast xumudeckasi cBsizb. CBONCTBO HaNpaBI€HHOCTH KOBAJIEHTHON CBS3H.
[IpumeneHne Moaenu rudpuan3aui aTOMHBIX opOuTanell st OOBsICHEHUS! MPOCTPAHCTBEHHOM
CTPYKTYPbI ra3000pa3HbIX KOBAJIEHTHBIX MOJIEKYJT

4. OOwas xapakTepUCTUKA 3JIEMEHTOB V TPYMIIbI MIABHOW MOATPYMITEI MEPHOANIECKON
cucrtemol /I M. Menneneesa. IlpuponHele coennHeHus, MOJy4YEHHE a30Ta U €ro CBOMCTBA.
buonoruueckas posb azora.

5. KucnoponHbsle CO€IMHEHUsSI CEpPbl. OKCHABI CEpbl, CepHass M CEPHUCTAs KHUCJIOTHL
IlonyueHue, CTpOEHHUE U CBONMCTBA KUCIOPOIHBIX COCUHEHUN CEPHL.

6. OOmras xapakTepUCTHUKA 3JIEMEHTOB IJIaBHON moarpynmsl 11 rpynmel nepuonndeckoi
cucremnl J[.M. Menneneesa. IlpupoaHble coenuHeHMs], MOJYy4Y€HHE METAJJIOB U UX CBOMCTBA.
buonorudeckas posb 3J1€MEHTOB IMaBHON noarpynmnst 1l rpynmner.

Kputepuu onieHuBaHus 0TBeTA CTYJEHTOB HA TeOpeTHYECKHIH BOMpOC:

e 8-9 GamIoB — CTYIEHT AEMOHCTPHUPYET MIyOOKOe 3HAHHME TEOPETUYECKOTO MaTepuaia,
yMeHre 0OOOCHOBAHHO U3JIaraTh CBOW MBICIH IO 00CYKIaeMbIM BOMPOCAM, CIIOCOOHOCTD TIOJTHO,
NPaBUJIBHO U apPTYMEHTHPOBAHHO OTBEYAThb HA BOIMPOCHI, MPUBOAUTH MPUMEPHI, AOMycKas 1-2
OIIUOKM, HCTIPABJIsIEMbIE TIOCIIE HABOSIINX BOMPOCOB MPENOIaBaTENs,

e 6-7 0a/moB — CTYAEHT AEMOHCTPUPYET 3HAHUE TEOPETUYECKOrOo MaTepuaja, ero
MOCJIEIOBATEIbHOE U3JIOKEHUE, CIMOCOOHOCTh MPUBOAUTH MPHUMEPHI, MOMyCKaeT 3—4 omuodKy,
UCTIPABJIIEMBIE TTOCIIE HABOMSIIUX BOMPOCOB MPEMONABATEIIS,

e 4-5 GanaoB — CTYIEHT AEMOHCTPHUPYET 3HAHUE TEOPETUIECKOTO MaTepraa, JOMmyCcKast
OIMOKA B €ro JIOTMYECKOM MOC/IEOBATEIbHOM U3JIOKEHUH, 3aTPYAHSETCS B MOCTPOCHHU
apryMEHTHPOBAHHOTO OTBETAa HA TMOCTABJIEHHBIA BOMPOC M MPHUBENCHUU MPUMEPOB, MOKET
UCTIPABUTh OIIUOKY B OTBETE MIPH HABOMASIIUX BOMPOCAX MPEMOIaBaTeIs,

e (-3 OayuioB — CTYOEHT AEMOHCTPUPYET (parMEHTAPHOE 3HAHHE TEOPETUYECKOrO
MaTtepuana, He CIOCOOeH MaaTh apryMEHTHPOBAHHBIA OTBET HAa IOCTABJICHHBIH BOIMPOC C
MPUBEIEHUEM PUMEPOB, MOKET UCTIPABUTh CBOU OIIMOKH TOJBKO C TIOMOIIBIO MPETOIaBaTeIs.

Pemennie mpakTU4eCKOro 3aAaHusl NMPUBOAUTCS B Pa3sBEPHYTOM BHUAE B MHCbMEHHOU
(dbopme. MakcumalibHOE KOJIMYECTBO OAJIOB 32 OHO 3a7aHue — 6 OaIIoB.



MpuMepHbIi NepeyeHb NPaKTUYECKUX 3afaHWii:

1 PaccmoTpute CTpoeHWe atoma Ta. 3anuwinte MOMHYH W KPaTKYH 3/1eKTPOHHYH
(hopmyny. YKaxuTe pacnpefeneHne 37eKTPOHOB MO 3HEPreTUYeCKUM YpPoBHAM (2, 8 v T.4.);
n300pasnTe 3HepPreTMYecKyt MOC/efoBaTe/IbHOCTb BCEX YPOBHEW, MOAYPOBHEN B Buae
3HepreTMyecko amarpammbl. CocTaBbTe TabnMLUy KBaHTOBbIX 4YMCeNn A5 BCEX BalEHTHbIX
3N1EKTPOHOB.

2. N306pa3nTte nepekpbiBaHWe aTOMHbIX opbuTaneid (C y4yeTom ruépuamsaumm) npu
06pa3oBaHMM KOBa/IEHTHON XMMWYECKOW CBA3WN B razoobpasHon Monekyne pbCl2. YkasaTb Tvn
cBasn (a- WAM N - CBA3b), YMCNO TMOAENEHHBbIX W HEMOAEeNEHHbIX 3MEKTPOHHbLIX Map
LIeHTpa/IbHOro aTtoma, NPOCTPAHCTBEHHYHO KOH(UIypaLuuto MoseKyi.

3. OHeprua Tmnbbca, Kak KpuUTepuidi BO3MOXXHOCTM N HEBO3MOXXHOCTM XMMMWUYECKOro
npouecca. Onpefennte BO3MOXHO /1M NPOTEKaHWE XMMUYecKoW peakuun THOZXB) + 2C(1B) =
Ti(m)+ 2CO(r) B cTaHAapTHbIX ycnosuax (Hp= 718 kx, ASf,= 365 x/K).

4. na yCKOpeHWUs peakuuun, NPOTEKaloLe B pacTBOpe, Mperogasate/lb PEKOMEHAYET
NoJOrpeTb COAEePXXMMOe NPobupkn. OnpesennTe BO CKOIbKO pa3 BO3pacTaeT CKOPOCTb peakLuuu,
ecnn TemnepaTypa peakuMOHHOW cmecy noBbicunack ¢ 20 dC go 100 oC u TemnepaTypHbIii
KO3(PpULMEHT CKOPOCTU peakLun paBeH 2.

5. 3anuwmute B MONEKYNSAPHOM W MOHHOM BuAe YypaBHeHWs rugponunsa conein FeCl3.
YKaxute cpegy pactsopa. O6bACHUTE, KakM 00pa3oM MOXHO YMEHbLUUTL CTEMeHb MMaponmnsa
[AaHHOW COonu.

6. Vcnonb3ys MeTog nonypeakumin, nogbepute KOIPMUUUEHTbI B OKUCUTENbHO-
BOCCTAHOBUTE/IbHOM peakUnn. Y KaXXnUTe OKUCUTESb 1 BOCCTaHOBUTESTb.

KMnO4+KCIl + H2SO4* Cl2+ MnSO4+ K2504 + H20.

KpuTepumn oueHMBaHNA 0TBeTa CTYAEHTOB Ha NpaKTUYecKue 3ajaHng:

e 6 6GannoB - CTYAEHT BbIMOMHAET MOMHOCTLIO MPaKTUYECKOe 3afaHue, NPUBOAMT
pa3BepHyTOe peLleHne, AaeT NOSICHEHME X04a PeLLEHNS.

e 4-5 6annoB - CTYAEHT, BbIMOMHAET MPaKTUYeCKoe 3afaHve, NPUBOAUT pasBepHYTOe
pelleHne, [aeT MOSCHeHMe Xoda pelleHus, AonyckaeT 1-2 owwubkW, ucnpasnsemble Mocne
HaBOAALLMX BOMPOCOB MNpenoaaBaTens;

e 1-3 6annoB - CTYAEHT, BbINOMHSAET NPaKTUYECKOE 3aaHune, A0NycKas CyLIECTBEHHbIe
OLUMOKN, KOTOPbIE MOXKET MCMPaBUTb TOMLKO C MOMOLLHO NPenogasatens;

* 06ann0B - CTY[EHT, He CNOCO6EH BbIMOMHUTL MPAKTUYECKOe 3afaHue.

Pe3ynbTaTbl  3K3aMeHa  ONpefenstoTcs  OUEHKaMU  «OT/IMYHO»,  «XOPOLLIO»,
«Y[0BNETBOPUTENBHO», «HEYA0BNETBOPUTENbHO». KpUTEpWii OLEHVBaHNS:

OueHka Bansbl 3a Kypc
OT/IMYHO 81 - 100
X0poLuo 64 - 80
YO0BNETBOPUTESIbHO 51- 63
Hey0BNeTBOPUTENbHO 0- 50

11. YyebHo-MeTOAMYECKOE 0becrneyeHme

a) ONEeKTPOHHbLIN  Y4YebHbIA Kypc N0  AUCUMNIUHE B 3/IEKTPOHHOM  YHMBEpPCUTETE
«Moodle» - https://moodle.tsu.ru/course/view.php?id=18283

6) OUeHOYHble MaTepuasibl TEKYLLEro KOHTPONA W MPOMEXYTOYHOW aTTecTauuy no
AVCUMMIINHE.

B) MnaH nabopaTopHbIX 3aHATUI MO AUCLMNIIVHE.

r) MeToguyeckume ykasaHus Mo opraHunsauum caMocTonTe/lbHOM paboThbl CTYAEHTOB.

1) PelTuHr Kypca.


https://moodle.tsu.ru/course/view.php?id=18283

12. TepeyeHb y4ebHOW NNTepaTypbl U pecypcoB ceTn HTepHeT

a) OCHOBHas nuTeparypa:

- AxmetoB H.C. O6uwas n HeopraHmyeckast xumus. M.: Bbicwas wkona, 2001, 743 c.
(JoctynHo B 6rbnmoTeke Ty, 3M1eKTPOHHasA Bepcusa:
https://moodle.tsu.ru/course/view.php?id=18283; http://lib.maupfib.kg/wp-
content/uploads/2015/12/ahmetov obshaia i neorganicheskaia himia 2001.pdf).

- HeopraHuyeckaa xumus: B 3 T /Tog pea. KO.4. TpetbakoBa. - M.. M3a. LieHTp
«Akagemus», 2004.- T. 1 233 ¢.; T. 2. 365 c.; 2008. T. 3. 348 c. (JocTynHo B 6ubnunoteke T,
3N1eKTPOHHas Bepcus: https://moodle.tsu.ru/course/view.php?id=18283;
http://lib.maupfib.kg/wp-content/uploads/2015/12/glinka obshaja himija.pdf.

- Epuwos 0. A. O6wasn xumusi. buoduanyeckas Xummsa. XuMmst 61MOreHHbIX 31EMEHTOB
B 2 KH. KHura 1 yuebHuk gnsa sysos/ HO. A. Epwos, B. A Monkos, A. C. bepnaHg. — 10-e
m3g., wmcnp. w pgon. — MockBa: W3gatenbctBo  HOpant, 2020. — 215c¢  (URL:
https://urait.ru/bcode/452203 (gata o6palleHns: 30.03.2022)).

- JlabopaTopHbIA NpPakTUKyM MO OOLWed W HeopraHMYeCKOn XUMUK: Y4ebHo-
MeTOAMYecKoe nocobue AN CTyfAeHTOB 1 Kypca BMOMOrMyeckoro MHCTUTYTa Hanpas/ieHui
noarotoBku 020400 - «6uonorms» 1 021900 - «nouBoBeaeHMe» / TOM. roc. YH-T, XuM. (ak.,
[Kadh. Heopr. xumumu; cocT. J1. A. bobkoea, H. M. KopoTueHko]. - Tomck: M3gaTenbckuin om
TOMCKOro rocyfapCTBeHHoOro yHmsepcuteta, 2015. - 113 c.: wn. (JocTtynHo B 6ubnnoteke TIY,
3M1eKTPOHHasA Bepcus: URL.:
http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000503089).

- Metoanyeckne wmatepuvanbl 419 MOATOTOBKWM K CEMWHAPCKUM  3aHATMAM MO
ancumnnvHe "O6LLas U HeopraHMyeckas Xumus'™: ans cTyfaeHToB 1-ro Kypca buonormnyeckoro
WHCTUTYTa HanpaeneHunii nogrotosku 020400 - "6uonorna™ n 021900 - "nousoBefeHne” / Tom.
roc. yH-T, XumMm. ak., [Kad. HeopraH. xum.; cocT. JI. A. bobkosa]. - ToMck: MN3aaTensckuin [jom
ToMCKOro rocyfapcteseHHoro yHusepcuteta, 2015. - 43 ¢. ((JoctynHo B 6ubnuoteke TIY,
3/M1eKTPOHHasA Bepcus: URL.:
http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000503096).

- TynukuH, E. . Xrmusi B cenbCKOM X039ACTBE : yuebHOoe nocobue ans By3os / E. W.
TynuknH. — 2-e u3g,, ucnp. n gon. — Mocksa: WM3gatensctBo HOpaitt, 2022. — 184 c.
(O6pasoBatensHas nnatopma HOpant [canit]. — URL: https://urait.ru/bcode/491525 (paTa
o6patleHns: 31.03.2022)).

6) [ONOMHUTENbHAA uTepaTypa:

- AxwmetoB H. C. JlabopaTopHble 1 CeMUHAPCKMe 3aHATUSA MO 0OLLE 1 HeopraHUYeCKOM
xummm /| AxmetoB H. C., AsuzoBa M. K., baabirnHa J1. W.. - CaHkT-IeTepbypr: JlaHb, 2021. -
368 ¢. URL.: https://e.lanbook.com/img/cover/book/168686.jpg

- CnnubiH B.W., MapTbiHeHKo J1.. HeopraHmnyeckaa xumusa, Y.1,2. M.: 13g-80 MI'Y,
1991, 1994, 620 c, 624 c (anekTpoHHasa Bepcus:  https://www.studentlibrary.ru/book/5-211-
02494-X.html )

- nuHka H.J1. O6waa xumus. YuyebHoe nocobue. M3g. KHopyc, 2016. - 752 c.
(doctynHo B 6rbnmoTeke Ty, 3M1eKTPOHHasA Bepcusa:
https://moodle.tsu.ru/course/view.php?id=18283; http://lib.maupfib.kg/wp-
content/uploads/2015/12/glinka obshaja himija.pdf).

B) pecypcbl ceTu VIHTepHeT:

- ONeKTPOHHbIN Kypc: MnHKa, H.J1. O6was xummua B 2 1. Tom 1 yyebHMK Ans By308B /
H. /1. TnnHKa; nog, pegakuvein B. A. Monkosa, A. B. babkosa. — 20-e 13g., nepepab. n gon. —
Mocksa: M3patenscTBo KOpaiiT, 2022. — 353 ¢. (Ob6pasoBatesnibHasi nnatdopma KOpanT [canT].
URL.: https://urait.ru/bcode/490493 (nata o6paweHmnsi: 30.03.2022).

- My3akos, C. A. O6Las xumns, CO0PHUK 3aay 1 ynpaxkHeHWin: yyebHoe nocobue ans
By3oB / C. A Tlysakos, B. A. MNonkos, A. A. ®ununnosa. — 5-e u3a., nepepabd. n gon. —
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Mocksa: N3patensctBo HOpawT, 2022. — 251 c. (O6pasosaTtenbHas nnatdopma KOpait [cait].
URL.: https://urait.ru/bcode/488833 (pnata obpalleHus: 30.03.2022).

- Kypb6aHos, C. A. 3emnegenve: y4yebHoe nocobue Ass CpefHero npogeccnoHanbHOro
o6pasoBaHus / C. A. KypbaHoB. — 3-e u3a., ucnp. n gon. — MockBa: 3gaTenscTBo KOpaiT,
2022. — 274 c¢.  (O6pasoBaTenbHas nnatopma HOpanWt [cait]. —  URL:
https://urait.ru/bcode/491343 (pata o6pawieHus: 31.03.2022)).

- BwuHapos, A. KO. Arpoxmmus: CUCTEMHbIA aHaM3 UM KOMMbIOTEPU3ALUMS MPUHATUA
PELUEHNA ONTUMaNbHOro Bbl6opa 6MOA06aBOK ANA pocTa pacTeHuid: ydyebHoe nocobue ans
By3oB/ A. HO. BuHapos, B. B. YenHokoB, E. H. AvpuvHa. — 3-e u3a., nepepab. u gon. —
Mocksa: M3gaTenbctBo HOpaitT, 2022. — 199 c. (ObpasoBaTenbHas nnatopma KOpailT [caiTt].
— URL.: https://urait.ru/bcode/493772 (pata obpatieHms: 31.03.2022)).

13. MepeyeHb NHDOPMALMOHHbBIX TEXHONOT NI

a) NIMLEH3NOHHOE 1 CBOBOAHO pacnpocTpaHsemMoe nporpaMMHoe obecreyeHue:

- Microsoft Office Standart 2013 Russian: nakeT nporpamm. BkntoyaeT MNpuioXKeHus:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

- Ny6AnYHO JOCTYNHble 06/1a4Hble TexHonorun (Google Docs, AHAEKC ANCK U T.1.).

6) HOPMALMOHHbIE CMPABOYHbIE CUCTEMBI:

- ONEKTPOHHBIN KaTanor HayuHol 6161MOTEKM Ty -
http://chamao.lib.tsu.ru/search/query?locale=ru&theme=system
- ONeKTPOHHas 61bnmoTeka (penosuTopuin) Ty -

http://vital.lib.tsu.ru/vital/access/manager/Index

- 3bC NaHb - http://e.lanbook.com/
3BbC KoHcynbTaHT cTyfeHTa - http://www.studentlibrary.ru/
O6pasoBatenbHasa nnargopma KOpaiiT - https://urait.ru/
3BC ZNANIUM.com - https://znanium.com/
3B6C IPRbooks - http://www.iprbookshop.ru/

14. MaTtepunanbHO-TEXHNYECKOe 0becreveHmne

Ayautopun ans NpoBeAeHNs 3aHATUI NEKLMOHHOIO TUNa.

AyanTtopun ans nposefeHNs nabopaTopHbiX 3aHATUA (Ne221 n Ne 219, 6-ro yy4e6HOro
Kopriyca TIY), WHAMBUAYaANIbHbIX W TPYNMOBbIX KOHCY/bTAUMA, TEKYLEro KOHTPONsS U
NPOMEXYTOUHOW aTTecTaumm. JlabopaTopmm oCHaLLEeHbl BbITSXHBIMW U CYLUWIbHBIMM LIKaghamu,
Myenamm, TeEXHOXUMUYECKUMW BeCamu, 3NEKTPONMINTKaMU, UCTUANATOPaMW, LeHTpudgyramu,
TepMOMETpPamu, CTEKNSHHON W (hapdhopoBOi MOCYA0N, HeoOXOAUMBbIMW ANS  BbIMNO/HEHUS
nabopaTopHbIX paboT peakTBaMW.

lMomeLLeHns ons camoCTOATE/IbHOM PaboTbl, OCHALLEHHblE KOMMbIOTEPHON TEXHWUKOWN 1
[OCTYNOM K CeTU WVIHTEpHeT, B 3/IEKTPOHHYIO MH(OPMaLMOHHO-06pa3oBaTeNlbHY0 cpedy U K
NH(OPMALMOHHbLIM CMPaBOYHbLIM CUCTEMAM.

15. Hdhopmanmsa o paspaboTumkax

ABTOp: Xanunosa Onbra CepreeBHa, KaHAMZAT TEXHUYECKUX HayK, [AOLEHT Kadepsbl
HeopraHuyeckon xumum HA TIY.

PeueH3eHT: KysHeuoBa CeeTnaHa AHaTOMbeBHa, AOLEHT, KaHAUAAT XUMUYECKUX Hayk,
AOLEHT Kaeapbl HeopraHnyecko xummm HA TIy.
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