


1. Heab U muIaHupyeMble pe3yJbTaThl 0CBOeHUSI THUCIIUIIHHBI (MOYJIs1)

Llenbi0 OCBOCHHUS TUCHUTLIMHBI SIBISETCS (OPMUPOBAHUE CIIETYIO M X KOMITETCHIIHI:

— OIIK-1 — criocoben mpuMeHsATh 0a30BbIC 3HAHUS (DYHIAMEHTAJIBHBIX Pa3eNIOB HAYK O
3emJiie, €CTECTBEHHO-HAYYHOTO M MaTeMaTH4ecKOTO IIMKIOB IMpHU pPEIIeHHH 3a1ad B 00JacTH
HKOJIOTUH ¥ TPUPOION0IH30BAHUS.

— OIIK-3 — crocobeH mpUMEHSTh 0a30BbIE METOBI IKOJIOTUYCCKA X UCCICIOBAHUM ISt
peleHus 3a7a4 npoPecCUOHATBFHON 1eSTeTbHOCTH.

Pe3ynbraTamu 0CBOEHUS AMCLHUIIINHBI ABJISIFOTCS CAEAYIOLME WHAUKATOPBI JOCTHKEHUS
KOMITETECHIIN I

NOIIK-1.1. Bnageer 3HaHusMU QyHIAMEHTAIBHBIX pa3/e]lOoB HAayK €CTECTBEHHO-
HAyYHOTO M MAaTeMaTHYEeCKOro MHUKIOB MJS PEUICHHS 3aJad B OOJACTH JKOJOTHUU, OXPaHbI
OKpYKaro ek cpebl ¥ IPUPOIOI0Ib30BaHUS.

NOIIK-1.2. BeisBisier o0mme 3aKOHOMEPHOCTEH pa3BUTHS OKPYXKAIOIICH Cpeapl,
COBPEMEHHBIX IKOJIOTHYECKHUX MPOOIEM U MPoOdIeM pariioOHATBHOTO TPUPOIOTIOIE30BAHUS .

HOTIK-3.1. OO0oCHOBBIBaeT BBIOOpP METOJOB DJKOJIOTHYECKHX HCCIEIOBAaHUN B
npodeccruoHanbHON NESTETbHOCTH.

HOIIK-3.2. [Ipumensier 6a30BbIe METOJBI D KOJIOTUUYECKUX UCCICIOBAHUN I PEUICHUS
npodecCHOHaTBHBIX 32/1a4 B 00JIACTH OXPAaHBI OKP KA IICH CPeIbl M TPUPOIOTIOIH30BAHUSL.

2. 3azla'm OCBOCHHUSA JUCHHUIIJIMHBI

— chopMHpPOBaTh MPEACTABICHUS O TEOPETUYECKUX OCHOBAX ATOMHO-MOJIEKYISPHOTO
Y4EHHUsl, CTPOCHHHM aTOMa, MEPUOAMYECKOM 3aKOHE U IEePUOANYECKOM CHCTeME XMMHUYECKUX
anemenToB [I.M. MeHnneneeBa; npupose 1 0Opa3oBaHUM XUMHYECKOH CBSI3M B HEOPTaHMUYECKUX
COEIMHEHUSX, XUMUYECKON TEPMOJMHAMUKU, KUHETUKA U PaBHOBECHH, IPUPOJIE U CBOMCTBAX
pPacTBOPOB, OKMCIUTEIbHO-BOCCTAHOBUTEINIBHBIX IPOLIECCaX, CBOMCTBAX CIOXHBIX M IPOCTBIX
BEIIECTB S, P, d — cemelicTBa 2JIEMEHTOB;

— HAYYUTHCA MPOBOAUTH XUMHYECKUU OJKCIIEPUMEHT C HCIOJIb30BAHUEM METOJIOB,
IPUMEHSEMBIX B HKOJIOTMYECKMX MCCIEJOBAHMAX, COITIACHO TpPeOOBAHUAM METOAMYECKUX
pekoMeHJanuil ¢ coOMroleHueM HOPM TEXHUKU O€30MacHOCTH, CYIIECTBYIOUMX MpaBUI U
I'OCTos;

— yMeTb OOBACHATH (MpEACKa3bIBaTh) XMMHYECKHE CBOMCTBA BEIIECTB, MPOLECCHl MX
B3aMMOJICHICTBUSL B TBEpAOM BHJEC M B pacTBOpe, MX HEOIArompusATHOE BO3JCHCTBHE Ha
OKPYXKAIOIIyl0 Cpely M TIYTH CHM)KEHUS WX BIUSHUS, OOOCHOBBIBATH BBIOOp MeTona
9KOJIOTUYECKOTO HCCIIEOBAaHUs, OCHOBBIBAsCh HAa CHCTEME 3HAHUW O CTPOEHMM aToMa, TUIIe
XMMUUYECKON CBSI3M B BEUIECTBE, 3aKOHOMEPHOCTSX IMPOTEKaHUs XMMHUYECKHX IPOLIECCOB M
U3MEHEHHUSI CBOICTB 3JEMEHTOB, UX MPOCTBIX M CJIOXHBIX BEIIECTB B 3aBUCUMOCTU OT
IIOJI0KEHHU B iepuoauueckoit cucreme .M. MeHnneneesa.

3. MecTto mucuuniaunbl (MOayJisi) B CTPYKTY pe 00pa30BaTe IbHOI MPOr paMMbl

Jucuuruimaa OTHOCUTCS K 00s13aTeIbHON YacTH 00pa30BaTeIbHON MTPOTPAMMBI.

4. Cemectp(bl) ocBoeHUA U popMa(bl) NPOMEKYTOYHON ATTECTAUMY MO TUCUMILIMHE
Cewmectp 1, sx3ameH.
5. Bxonnble TpeGoBaHuUs 1JIsl OCBOEHUS TUCIIUILINHBI

Jljis ycriemHoro 0CBOEHUS TUCIUIUIMHBI TPEOYIOTCS KOMIIETEHIINU, C(pOPMUPOBAHHBIE B
XO0JIE OCBOEHHUsI 00pa30BaTEIbHBIX IPOTPAMM MPEIIECTB YIOIIETO YPOBHS 00pa30BaHMsL.

6. SI3BIK peaau3anuu
Pycckuit



7. O0beM AUCUMIIMHBI (MOIYJIs1)

OO0mast TpyI0eMKOCTh AUCIUIIIUHBI cocTaBliseT 3 3.€., 108 yacoB, U3 KOTOPHIX:
— JIEKIUH: 28 4.

— nabopatopHbie paboThI: 28 .

OO0beM caMOCTOSITETFHOM paObOThI CTYIEHTA ONIPEACTICH YUeOHBIM MIITIAaHOM.

8. Conepxanune TMCHMILIUHBI (MOAYJIs1), CTPYKTY pUPOBAaHHOE 110 TeMaM

Tema 1. Beegenne. OcHOBHBIE MOHSATHSA, 3AKOHBI U 3a1a4Y4 XUMHH.

Xumus — ¢yHaaMeHTanbHas Hayka. Llenu, 3amaum ¥ OCHOBHBIE pa3/ielibl XUMHHU.
IIpenmer, nenu v 3aa4d HEOPraHWYECKOM XUMHH. POibp HEOpraHM4eckoil XMMHM B Pa3BUTUH
XUMHUYECKU X, OMOJOTHYECKUX U APYTHX €CTeCTBEHHBIX HayK. OCHOBBI aTOMHO-MOJIEKYISPHOIO

yueHus. Crenuduueckoe MOHSATHE XUMUH — MOJb. CTEXMOMETPUUYECKHE 3aKOHBI, OCHOBHBIC
ra30BbI€ 3aKOHBI, 3aKOH YKBUBAJICHTOB.

Tema 2. CTpoeHue aToMa U BellleCTBA, e pUOAMYHOCTH B H3MEeHEe HUH MX CBONCTB.

Crpoenue aroma. PasButue mnpeacraBieHuil o crpoeHuu aroma. Mojenb aroma
Bojgopona mo bopy. JIBoiicTBeHHas mnpupona siekrpoHa. Bomnel ne bponna. IIpuHuun
HeonpeneneHHoctu ['eiizenOepra. YpaBuenue lIpénunrepa. Ilonsitue o BOJHOBOM (PyHKUIMU.
XapakTepucTUKa COCTOSHUS JJEKTpOHa B aroMe HabOpoM KBAHTOBBIX uuced. ATOMHBIE
opOUTanM M MX PHEpPrus, BBIpOXKIeHUE opOuTaneil. KBaHTOBaHME IHEPreTHYECKUX YpOBHEH,
NOIypOBHEH, aTOMHBIX opOuTaneil. Cxema SHEPreTHMYECKHX YPOBHEH MHOTOAJIEKTPOHHBIX
aToMoB. [IpuHIMNI 3HEpreTUYecKoil BHITOAHOCTH, NpuHIMN [laynu, npaBuno Xynaa. [Ipunnun
MOCTPOEHUS 3JIEKTPOHHBIX CTPYKTYp aTOMOB. DJIEKTPOHHBIE (JOPMYIIbI aTOMOB U HOHOB.

Ilepuonnueckuii 3akoH M cucreMa xumu4yeckux viemeHtroB /.M. MenneeeBa.
[lepuomnueckuii 3akon .M. MenneneeBa. Ilepuomudeckass cucrtema, Kak KIacCH QUKAIIUS
3JIEMEHTOB MO CTPOCHHMIO MX 3JEKTPOHHBIX 00ojo4ek. CTpyKTypa NEpUOAMYECKOH CHCTEMBI:
TPYIIBI, MOATPYIIIBI, EpUOAbl, ceMeiicTBa. [lepnoaMUHOCT, B M3BMEHEHUU CBOMCTB (paauycoB
aTOMOB M MOHOB, SHEPTUU MOHHU3AIMH, 3JEKTPOOTPULIATETILHOCTH, CPOJICTBA K 3JIEKTPOHY U JIp.)
aTOMOB B 3aBHCHUMOCTH OT I1OJIOXKEHHUSI 2JIEMEHTOB B ieproaundeckoil cucreme .M. MeHnieneesa.
[leproguyHOCTE B U3MEHEHUH XMMHUYECKUX CBOMCTB MPOCTHIX M CIIOKHBIX BelecTB. CTeneHu
OKHCJIEHUS U  OKHCIMTEIbHO-BOCCTAHOBUTENIbHBIE CBOWCTBA BemiecTB. OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIE PEAKLIUH.

XuMnyeckasi CBfI3b M CcTpoeHWe BemecTrBa. [lpupoma XxumMuyeckoil CBS3HU.
XapaKTepUCTUKA CBSI3U: DHEPrus, [JIWHA, BAJCHTHBIM YroJ, KpaTHOCTb, IOJISIPHOCTD,
3¢ dEKTUBHBIN 3aps]] aToMa B MOJIeKyine. TUIIBI XUMHYECKUX cBsi3eil. KoBalleHTHAsS XUMHUYecKas
CBSI3b B paMKaX TEOPHHM BAaJCHTHBIX cXeM. Tumbl (6-, T-, 8) ¥ MEXaHHU3MbI OOpa30BaHUs
(oOMeHHBIH, TOHOPHO-AKIEITOPHBINA) KOBaJIeHTHON cBs3u. CBOWCTBA KOBAJICHTHON CBSI3H:
HACBIIIIAEMOCTh W HANpPaBJIEHHOCTh. ['€oMeTpHs ra3000pa3HbIX KOBAJIEHTHBIX MOJEKYN. THIIbI
ruOpuan3aiu  aTOMHBIX opOuTaneil. PaccMoTpeHHe KOBaJC€HTHOW CBS3M B METOJIC
MOJIEKYJISIDHBIX ~ OpOMTalieil: HIHEepreTMYecKue  JauarpaMmbl  JBYXaTOMHBIX TIOMO- H
reTeposIePHBIX MOJIEKYI, 00pa30BaHHBIX aeMeHTaMu 1 1 2 mepruonoB. MloHHAs CBS3b : MpUPOa,
XapaKTepUCTUKH CBSI3M M CBOMCTBAa WMOHHBIX COEAMHEHWN. BomoponHas XuMmuYecKas CBS3b:
IpUpoJa CBSA3M M €€ BIMSHUE Ha CBOIMCTBA BEIIECTB. MeTramnueckass XMMHYECKas CBS3b:
OCOOCHHOCTU CBSI3M, I[IOHSTHE O 30HHOM TEOpUHM TBEPAOIO Tena. MeXMOIEKYIsIpHOe
B3aUMOJICIICTBHE (cumbl Ban-nep-Baansca): OpUEHTAlMOHHBIE, UHIYKIIHOHHBIE,
JUCIIEPCUOHHBIE.

KommekcHble coeaunenusi. OCHOBHbIE NOHSTUS, NPEAMET XUMHH KOMIIJIEKCHBIX
(KOOpAMHAIIMOHHBIX) coenHeHu. Kiaccuukanus KOMIJIEKCHBIX coemuHennii. Paccmorpenue
XUMUYECKOH CBSI3M B KOMIUIEKCHBIX COCIMHEHHUSAX (JICKTPOCTAaTHUYECKUNH TOIXOA, METOJ
BAJICHTHBIX cxeM). TepMonnHamMuueckasi YCTOMYMBOCTh KOMILIEKCOB B pacTBopax. M3omepus
KOMIIJIEKCHBI X NOHOB. KOMIIJIEKCHBIE COETMHEHUS B arpOXUMHUH.

Tema 3. O0Me 3aKOHOMEPHOCTH NMPOTeKAHUSA XHMHUYeCKHUX MPOLECCOB.



OcCHOBHbIE TOHATHS XHUMHYECKON TepPMOAMHAMHUKHU. DHEPreTHKa M HalpaBJICHHOCTh
XUMHuecKkuXx peakuuid. llonsatue o cucremMe, KOMIIOHEHTE, IapaMETpax COCTOSIHUS CHCTEMBI,
TepMoIuHaMHUecknX (GyHKuusX. [lepBbIii 3aKkoH TepMOAMHAMHUKKA. BHYTpeHHSSI »Heprus
cucteMbl. DHTanbnus. CTaHAapTHBIE SHTAIBIUKM OOpa3oBaHMs BemecTB. 3akoH ['ecca m ero
cieactBus. Bropoii 3akon TepmonuHamuki. [lonstue sutponuu. DHeprus ['n66ca. Kpurepun
CaMOIIPOM3BOJIBHOIO MPOTEKAaHUs XUMHUYECKUX IPOLIECCOB B HM30JIMPOBAHHBIX U OTKPBITBHIX
CUCTEMax.

OcHOBHbIC TIOHSATHSI XMMHM4YECKOW KHHeTHKH. OCHOBHBIE IIOHSTHUS XUMHYECKOMN
KUHETUKU: CKOPOCTh (CpeAHsis, UCTUHHAs), MOPSAA0K U MOJIEKYISIPHOCTh pEaKlHMH, KOHCTaHTa
CKOPOCTHM XUMHUYECKOM peakKuu, SHeprus akTuBauuu. Dakropbl, BIUAIONME Ha CKOPOCTb
(KOHLIGHTpalMsl pearupylolMXx BeLECTB, TEeMIepaTypa, Karaau3arop M Jp.) XUMHUYECKUX
peakuuii. [lpaBuno Baut-I'opda. [loHsiTHe 0 TOMOT€HHOM U T€TEPOreHHOM KaTaju3e.

Xumunueckoe papHoBecue. OOpaTumble U HEOOpaTUMbIE XHMUYECKHE PEaKIHUU.
XuMmuueckoe paBHoBecHe. 3akoH AeiicTByroumx macc (3/IM). Koncranta paBHoBecus. Tumbl
koHcTaHT paBHoBecus (K¢, Kp, Kg, Kw, Ky, 1 apyrue). CMelieHne XMMHU4ECKOro paBHOBECHS,
npuniun Jle-llarense.

Tema 4. PacTBOpbI.

Tunsl pactBopoB. MctunHubie pactBopbl. OOpazoBaHue pacTBopa — (U3UKO- XUMUYECKUE
nporuecchl. PactBopuMOCTh U (pakTOphl, BIMSIONME Ha pacTBOPUMOCTb. CrocoObl BhIpaKEHUs
CoJiep)KaHUs PACTBOPEHHOTO BeIlecTBa B pacTBope. KosimuratuBHbIE CBOMCTBa pa30aBICHHBIX
pacTBOpPOB HEIJIEKTPOJUTOB. 3akoHbl Payns u Bant-T'odda. PacTBOpsl 37€KTpPOIUTOB.
I'ereporeHHble paBHOBECHS B pacTBOpax dJIEKTpoauTOB. VOHHOE NIpOM3BENEHUE BOABI H
BOJIOPOAHBIN ITOKa3aTemns. ['uaponus conei.

Tema 5. XuMusi HeMeTaJLI0B.

PacnpocTpaHeHHOCTL XHMHYECKHX 3JJ1eMeHTOB. OCHOBHBIE IOHSATHUS M 3aKOHBI
reoxumMuu. ['eoxumuueckas kiacc ukanus 351eMeHToB. CBsI3b pacpOCTPAHEHUST XUMUUYECKUX
3JIEMEHTOB C MOJIOKEHUEM B MEpUOaUUYecKor cucteMe aeMeHToB J[.M. MeHneneeBa.

DJieMeHThI HeMeTa/libl. O0Ip@s XapakTepucThka HemeTaioB. Asutorponus. OOume
3aKOHOMEPHOCTH B U3MEHEHHMU CBOMCTB IMPOCTBIX BEIIECTB U XUMHYECKUX COEIUHEHMI
HeMeTalioB. Haxoxkaenue B npupoe.

Xumus Boaopoaa. Bojopox, cTpoeHuMe aroMa U MOJEKYJbl, IIOJIO)KEHHE B
nepuoandeckor cucreme. CBOMCTBA BOJIOpOJa U €ro coequHeHuid. Boma, ee pons B mpupoje,
3arpsi3HUTENIN U METO/Ibl OYMCTKH. J[narpamMmma coCTOSHUS BOIBI.

JuaemeHnTsl VII  rpynmel  rIaBHOM  MOATPYNNBbI  NEPUOAUYECKOM  CHCTEMBI
J . Menneneesa. OOmasi XapakrepucTuka 23j1eMeHTOB. CTpoeHHe aTOMOB M MOJIEKYI
rajoreHoB. [lonyuenue, cBOIiCTBa U MPUMEHEHHE FAJIOTEHOB M MX coeuHeHu. Cnermduyeckue
cBoiictBa  ¢ropa. ['amoreHoBomOponbI,  crenuUUYECKHE  CBOWCTBA  (TOPOBOIOPOJA.
Kucnopoausie coenuHenuss ranoreHoB. OKCOKHMCIOTBHI — XJIopa  (CTpOE€HHE aHUOHOB,
OKHCIIMTEIbHO-BOCCTaHOBUTEIIBHBIE CBOMCTBA, KUCIIOTHBIE CBOWCTBA, ITOIYyYEHUE U IPUMEHEHHUE,
JUCIIPONIOPLIMOHUPOBAHUE).

Jaementsl VI rpynnbl  [JIaBHOM  MOATPYyNnbl  TMEPUOJUYECKOM  CHUCTEMBI
J.. MenneneeBa. OOmpast XapakTepuUCTHKa 3JieMeHTOB. CTpoeHue aToMOB M MOJIEKYI.
Haxoxnenue B mpupoae. BonopoHble coeTMHEHMS: CTPOEHHUE MOJIEKYN; CBOMCTBA BOJHBIX
pactBopoB. Kuciopon, ero ¢usnueckie U XMMHUYECKHE CBOMCTBA, aUIOTPONUS, MOTydeHUE.
O30H: mnomydeHue, cBoMcTBa M INpuMeHeHue. CoemMHEHHs] KUCIOpoJa C HeMETaUlaMH,
MeTaJUIaMH . TOoJydeHue M cBoiicTBa. llepokcus BoOJIOpoOna: KHUCIOTHBIE M OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIE CBOICTBa, MoJlydeHHMe M mpumeHenue. Cepa: CTpoeHHE, CBOWCTBA U
nonydeHue. Cyabduasl u  mnonycyab¢uasl. OKCHUIBI U KUCIOPOAHBIE KHUCIOTHI CEPHI.
3arps3HEHHE OKPYXKarO e cpeabl OKCUIaMH CEPBl U CEPOBOIOPOJIOM.

JaeMeHTsl V rpynmbl IUVIABHOM MNOATPynmbl repuoandeckol cucremsl J[.M.
MenneneeBa. OOmpas XapakTepucTHKa 3JieMeHTOB. Haxoxnenme B mpupojne. Bomopomanbie
coenuHEeHUs azoTta u gocdopa: cTpoeHue, MoaydeHne, CBocTBa U mpuMeHenne. OKCUIbI a3oTa:



CTPOEHHME, MOJIydEHHUE, CBOMCTBA M NpUMEHEHHE. A30THAasi M a30THCTasi KUCJIOTHl U MX COJIH.
Oxcuzpl 1 okcokucnoThl ((ochopHoBatucras, gocdopuctas, gochopHas kuciaotsl) docdopa.
[lony4yenue, cBoiictBa um mnpumeHeHue Qocdopuoit kucinorsl U (ocdatoB. BnusHue Ha
9KOJIOTUYECKYIO 0€30MacHOCTh OKPYKAIOIIEH Cpe/ibl 0 KCHAO0B a30Ta U aMMHUAaKa.

Tema 6. Xumusi MeTaNJIOB.

JaemMeHTHI MeTa/LIbl. OO0mas XapakTepuCTHKa MeTauioB. HaxoxaeHue B mpupoe.
OCHOBHBIE CIOCOOBI TOMY4EHHSI METALIOB M3 pyd. Dusndeckne m XUMHUYECKHE CBOMCTBA
MetauioB. CIulaBbl: BHIBl CIUIABOB, IIOJIYYEHHE M IpUMEHEHHE. TOKCHYecKoe BIIMSIHUE
3JIEMEHTOB METAJIJIOB HA IOYBY U BOJIHBIE OOBEKTHI.

OJuaemenTtsl | wm |l rpynm riaaBHbBIX NOArpynm MEPUOJUYECKOM  CHCTEMBI
J.U. MenneneeBa. O0masi xapakTepucTUKa 31eMEeHTOB. DU3ndeckue U XMMHYECKUE CBOWCTBA
IPOCTHIX BeLeCTB. B3aumozeicTBue MeTaIOB C KUCJIOPOJIOM, BOAOH, HEMETaJUIaMu,
kucaoramu. OKCUJIbI, IEPOKCU/IBI, CYIEPOKCHABI, TUAPOKCHUIBI U COJIM ILEJTOYHBIX METAJIOB.
[Nonyuenue, cBolicTBa OepuiUIMsT M MarHus, a TaKKe WX coenuHeHui. CpaBHUTETbHAS
XapaKTepUCTUKAa CBOMCTB ILENOYHBIX U UICJIOYHO3EMENbHBIX METAJUIOB M HMX COEAUHEHMUI.
KecTkoCTh BOJBL.

O0mas xapakTrepucTuka p-MeTa/uioB. O01mas xapakrepuctuka 3seMeHToB |1 rpynmnbt
MIaBHOM moarpynnel nepuoaunyeckon cucteMbl J[.M. MengeneeBa. Xumus altOMUHUS:
HaX0XJIEeHUE B IIPUPOJIE, TOJTydeHUE B TPOMBIIUIEHHOCTH, (JM3UUECKUE U XUMUYECKUE CBONCTBA.
[TonydyeHue u cBOKCTBA OKCOCOCAUHEHHUM U COJIEN aTFOMUHUA.

O0mass xapaktepucTuka d-MeTa/LUIOB: pPacnpoOCTpaHEHUE B MPHUPOJE, METOJIbI
NOJMydeHUsT M3 TPUPOAHBIX COCINMHEHUU, (U3NYEeCKHe W  XUMHUYECKHE CBOWCTBA.
3aKOHOMEPHOCTH B M3MEHEHHHU (PM3MYCCKUN M XUMUYECKHA X CBOMCTB d-METaJIOB B 3aBUCUMOCTH
OT UX TMOJOXEHUS B IMEPUOAMYECKON cucreme (B Mepuoje, Ipymme). 3aKOHOMEPHOCTH B
U3MEHEHUN YCTOMYMBBIX CTENEHEH OKHUCICHHS 3JEMEHTOB d-METaJuIoB OJHOIO Iepuoja U
rpynnel. XuMusl Kene3a. XUMHS HOTPYNIbl MapraHiia: 3J€KTPOHHAas CTPYKTYpa, CTENEeHU
okuciieHusa. CBOMCTBa KUCIOPOJIHBIX COSIMHEHNI MapraHia.

9. Texymii KOHTPOJIb 10 JUCUTJIMHE

Texynmii KOHTPOJIb NO AWCUUIUIMHE IPOBOAMTCS IyT€M KOHTPOJS IOCEIAEMOCTH,
OLICHUBAHUS BBIITOJIHEHHBIX KOJUIOKBUYMa 110 TeMe «CTpOeHHE aToMa, IEPUOANYECKUIN 3aKOH U
XUMHUYECKasl CBS3b» M KOHTPOJIBHOW pabOTHI 1Mo TeMe «PacTBOpBI», TECTOB IO JIEKIHOHHOMY
MaTepuaity, KOHTPOJIS BHIMOIHEHUS TOMAIIHUX ¥ WHIMBUIYaJIbHBIX 3a/laHui U QuKkcupyercs B
(opMe KOHTPOJIBHOM TOUKU HE MEHEe OJJHOTO pa3a B CeMECTp.

B xypce npumMensieTcs 6aJiibHO-pEHTUHIOBAs CUCTEMA!

Bun xoHTpOos KomnuecTso | bamn MakcumainsHoe
KOJTM4ECTBO 0aJljIoB
Teky1iiuii KOHTPOJIb
TecTrl Mo NEKIMAM 5 1 5
OTyersl 1o 1abopaTopHOi pabore 6 3 18
Jlomaraye 3a1aHus 4 1 4
WunuBunyansHoe 3ajaHue 1o TeMam 1—4 1 3 3
NenmBunyansHoe 3a1anye o TeMam 5, 6 2 5 10
Komnoksuym 1 15 15
KonrponbHast pabota 1 15 15
CymMapHoe 9uciio 0alioB TEKYIIETo KOHTPOJIS 70
[IpomexyrouHas arTectalyst (3K3aMeH)
buret (TeopeTmdeckue BONPOCH) 2 9 18
bunet (mpakTuueckue 3a1aHus ) 2 6 12
Cymmapsoe 9ucio 0aioB MPOMEKYTOTHOM aTTeCTaIH 30
CyMMapHBI{ peyT MHT TI0 KypCy 100

B xoxe BeimosHeHUsT a0OpaTOPHOTO TPAKTUKyMa M TPH TMPOBEACHUHM TEKYIIETO
KOHTPOJISI TPOBEpsrOTCs 3Hanus, mosrydaembie mo MOTIK 1.1, MOTIK-3.2




10. [lopsaiok npoBe/ieHUSI M KPUTEPUH O LleHUBAHUS MIPOMEKYTOYHOM aTTeCTALUH

JK3aMeH B NepPBOM ceMecTpe MPOBOAUTCA B YCTHOH (opme no Omieram. K skzameny
JIOMTYCKAIOTCSl CTYJCHTHI, BBHIMOJHUBIIME JaOOpPaTOPHBIN MPAakTUKyM B IOJHOM OObeMe, He
UMeIole 33J0KEHHOCTH Mo paboTaMm, MPeIyCMOTPEHHBIM TEKYIMM KOHTpOJIEM B Kypce, U
HaOpaBImMe 3a TeKyImid KOHTpoJsib He MeHee 50 % oT olero konandecTBa 6amioB (70 GamioB —
MakcUMallbHbIN Oamt). OLieHKa BBICTABIISIETCS MPU CYMMHUPOBAHUU OajljioB, MOJYYEHHBIX 32
TEKYIIMA KOHTPOJIb M DSK3aMEH, KOTOPBIM JOJKEH ObITh caaH He MmeHee deM Ha 50 % oT
MaKCUMaJIbHOTO Oasia sk3ameHa (30 6amioB).

OK3aMEHALIMOHHBI OMJIET COCTOUT M3 JIBYX TEOPETHUYECKUX BOIPOCOB, BKIIOYAs OIUH
BOMpOC 10 TemMaM 1—4 U oAWH BOMpOC MO TemMaM 5—6, IBYX MPAKTUYECKUX 3alaHUH, KOTOpbIE
nposepsitor 3Hanus nmo MOIIK-1.1, MOIIK-1.2, MOIIK-3.1. [IpogomkutensHOCTh dK3amMeHa |
qac. Bpems monrotoBku cocrasssier 1 wac. Bpems orBera — 30 MUHYT.

OTBeTbl Ha TEOPETUYECKHE BOMPOCHI JAlOTCS B pa3BepHyTod ¢dopme. MakcumanbHoOe
KOJTMYECTBO OAJIJIOB 32 OTBET Ha OJIUH TEOPETHYECKUN BOMPOC — 9 Oaios.

IIpumepHbIii NepeYeHb TeOpeTHYeCKUX BONPOCOB:

1. OcHOBBI KBaHTOBO-MEXaHWYECKOHW MOJENU CTpoeHuss aroma. KopmyckynsipHo-
BOJIHOBAs IIPUPOJIA JIEKTPOHA. YpaBHEeHHUE Jie bpoiis.

2. Iepuommnueckuii 3akoH [[.1. MenneneeBa. [lepuoanyuecks U3MEHSIONIMECS CBOMCTBA
XAMUYECKHMX JJIEMEHTOB: pa3Mep aTOMOB W HMOHOB, DSHEPrus HOHMU3ALMU. YKAKUTE
3aKOHOMEPHOCTH H3MEHEHMS JaHHBIX CBOMICTB IO MEpUOJaM U TIpynnaM MepuoaddYecKOi
cucremsl JI.1. Mennaeneena.

3. KoBanentHast xumudeckasi cBsizb. CBOICTBO HANpaBIIEHHOCTH KOBAJICHTHOW CBSI3H.
[IpumeHenne Moaenu rHOPUAN3ALUN ATOMHBIX OpOUTanell st OObICHEHHS TPOCTPAHCTBEHHOM
CTPYKTYpBbI ra3000pa3HbIX KOBAJICHTHBIX MOJIEKYJI

4. OOmmas xapaKTepUCTUKa 3JIEMEHTOB V TPYIIbI TJIaBHON MOATPYIIBEI IEPHOINYECKON
cucreMbl JI.1I. MenneneeBa. IIpuponHble COE€QUMHEHUs, IMOJIydEHHE a30Ta M €ro CBOMCTBA.
buonornyeckas posib azora.

5. KucnopoaHble COelMHEHUSI CEpbl: OKCHJBI CEpbl, CepHas U CEpHUCTAsT KUCIOTHI.
[lonyuenue, crpoeHne U CBOWCTBA KUCIOPOIHBIX COEOUHEHUM cepbl. TOKCMYECKOE BIIHMSIHHE
OKCHJIOB CEpbI Ha OKP yXKAIOIIYIO CPEeay.

6. OOu@as xapakTepucTUKa 3JIEMEHTOB IMIaBHOW moarpymnisl Il rpynmnel mepuoanyeckoit
cucremnl JI.1. Menneneea. Ilpupoanbie coenUMHEHMs, MOJYYEHHE METAIOB M MX CBOWCTBA.
CoeanHeHus 3IEMEHTOB TMaBHOU noArpynibl Il rpynmnsl B mpupoaHoi Boje. JKeCTKOCTh BOJIBI.

KpuTepuu onie HUBaHHsI 0OTBETA CTY/IEHTOB HA TeOpe THYe CKHil BOIIPOC

e 8-9 6annoB — CTYJIEHT JEMOHCTPUPYET ITyOOKOE 3HaHHE TEOPETHUECKOTO MaTepuara,
yMeHHEe 000CHOBAHHO M3JIaraTh CBOM MBICITH IO 00CYK/IaeMBbIM BOIIPOCaM, CITIOCOOHOCTH MOJTHO,
NPaBWJIBHO ¥ apryMEHTHPOBAHHO OTBEYATh HA BOIPOCHI, IPUBOJUTH MPUMEPHI, Jommyckas 1-2
OLMOKH, UCIIPABJISIEMbIC TTOCIIC HABOIAIIMX BOIPOCOB MPEIIOAaBaTENs;

e 6-7 OaUIOB — CTYAEHT JEMOHCTPUPYET 3HAHHWE TCOPETHYECKOTO Marephaia, ero
MOCJICIOBATEIbHOE HM3JIOKEHUE, CIIOCOOHOCTh MPUBOAUTH MPUMEPHI, TOMYycKaeT 3—4 OmmOKH,
UCIPABIIIEMbIE TTOCIIC HABOJISIIM X BOITPOCOB MPEIO1aBaTelIs;

e 45 0annoB — CTYICHT JIEMOHCTPUPYET 3HAHHUE TEOPETUIECKOTO MaTepHalia, JOMyCKa s
ONMOKA B €ro JIOTUYECKOM TOCIICOBATEIBHOM H3JI0KEHUHU, 3aTPYIAHSETCS B IMOCTPOCHUU
apryMEHTHPOBAHHOTO OTBETA Ha IOCTABJICHHBIA BOMPOC M TMPUBEACHUH IPHMEPOB, MOKET
UCIPABUTH OIIMOKK B OTBETE MPH HABOSIIMX BOIIPOCAX MPEIOIaBaTes;

e 13 OaioB — CTYISHT JIEMOHCTpUpPYET (parMeHTapHOE 3HAHUE TCOPETUUYECKOTO
marepuaia, HE CIOCOOCH JaTh apryMEHTHPOBAHHBIM OTBET Ha IIOCTABJICHHBIA BOIPOC C
MPHUBEACHUEM TPUMEPOB, MOXKET UCIIPABUTh CBOM OINMOKH TOJILKO C IOMOIIIBIO MPENoIaBaTelIs.

e ( 6amIoB — CTYJEHT HE CITOCOOCH JIaTh OTBET HA TEOPETUUECKUN BOTIPOC.



Pemenne mpakTudeckoro 3ajaHusl NPUBOAUTCS B Pa3BepHYTOM BUJIE B IMHCbMEHHOM
dopme. MakcuManbHOE KOJMYECTBO OAJIJIOB 3a OJHO 3aqaHue — 6 6aioB.

IIpuMepHbIi NepevyeHb NPAKTHYECKUX 3a1aH Uil :

1. PaccmoTpuTe cTpoeHue aToMa la. 3anuIMTE MOJHYI0 W KPaTKYI AJIEKTPOHHYIO
dopMynny. YKaKUTE pactpeiesieHHe 3JIEKTPOHOB IO HYHEPreTUUECKUM YpOBHsSM (2, 8 U T.1.);
M300pa3uTe HHEPreTHMYECKYI0 TIOCIeI0BAaTEIbHOCTh BCEX YPOBHEH, MOIypOBHEHl B BuUIE
sHepreTuueckoi auarpamMmmbl. CocTaBbTe€ TaONMIy KBAHTOBBIX YHCEN sl BCEX BAJICHTHBIX
AJIEKTPOHOB.

2. N3o0pa3uTe mepeKpbIBaHWE aTOMHBIX OopOHMTayiel (C ydeToM THOpHAM3alluM) TPHU
00pa3oBaHUU KOBAJICHTHOW XMMHUYECKOH CBsi3M B razoo0pasHoii monekyne PbClh. Ykazats tun
CBsBU (O- WJIM T - CBSI3b), YUCJIO IMOJEJNEHHBIX W HEMOJEICHHBIX 3JEKTPOHHBIX Map
[[EHTPAILHOTO aTOMa, TPOCTPAHCTBEHHYIO KOH QUTYPAIIHIO MOJIEKYII.

3. Dueprusi ['ub0ca, kKak KpUTEPUH BO3MOKHOCTH M HEBO3MOXHOCTH XHMHYECKOTO
nporecca. OmnpenenuTe BO3MOXKHO JH IpoTekaHue XuMH4Yeckod peakuud TiOxm) + 2C(m) =
Tits,) + 2CO(.) B crangaptHbIx yenoBusx (Hp = 718 kIlx, AS, = 365 x/K).

4. Jlnsi yCKOpEHUs peakiiuu, MPOTEKaIoIIel B pacTBOpe, MPEnoaaBaTesib PEKOMEHYeT
MOJIOTPETH CoJIepKUMOoe Mpodupku. OmpenenuTe BO CKOJIBKO pa3 BO3pacTaeT CKOPOCTh PEaKini,
€M TeMIlepaTypa peakiuoHHoi cMecu moBbicuitack ¢ 20 °C go 100 °C um TemmeparypHBbIii
KO3 PPHUITMEHT CKOPOCTH PEAKIINHU PaBEH 2.

5. 3anunmTe B MOJIEKYISPHOM M HOHHOM BHJE ypaBHeHHs rujaponusa cojeit FeCls.
Yxaxute cpeny pactBopa. OOBsICHUTE, KAKUM 00pa3oM MOXXHO YMEHBIIMThH CTENEHb THAPOIIN3a
JTAHHOW COJIH.

6. Ucionp3yst meron moidypeakuuii, moadepute Kod(hPUUHEHTHI B OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHOW PEAKINU. YKAKUTE OKUCITUTENb U BOCCTAHOBUTEIT.

KMnO4+KCIl+ H,SO4— Cb + MnSO4 + K,S0O,4 + H,0.

Kpurtepuu oueHnBaHusi 0TBETA CTYJACHTOB HA NPAKTHYECKHUE 3aJaHNA |

e 6 OaUIOB — CTYIEHT BBINOJHACT IOJHOCTHIO INPAKTUUYECKOE 33/laHu€, MPUBOIUT
pa3BEpHYTOE PELICHUE, 1AET MOSICHEHHUE X0/1a PEIIEHHUSL.

e 4-5 Oa/ioB — CTYIEHT, BBIIOJIHSIET MPAKTHUYECKOE 3aJaHue, MPUBOJUT Pa3BEPHYTOE
peleHne, JaeT MOSICHEHHWE XoJa pelleHus, aonyckaeT 1-2 ommOku, ucrpaBiseMble IOCIe
HaBOJAIIM X BOIIPOCOB IIPENIOAABATENS;

e 1-3 OaysI0B — CTYJEHT, BBINOJIHSET IPAKTUYECKOE 3a/laHue, JOIyCKasl CYIIECTBEHHBIE
OO KM, KOTOPbIE MOXKET UCIIPABUTH TOJIBKO C TIOMOIIIBIO TIPET01aBaTeNs

e () 6a/IOB — CTYJEHT, HE CIIOCOOEH BBIIOJHUTD [IPAKTUYECKOE 3a/1aHUE.

Pesynbrarel  3K3aME€HAa ~ ONpPENEISIOTCS  OLEHKAMH  «OTIUYHO»,  «XOPOIIO»,
«YZIOBJIETBOPUTEIILHO», «HEYAOBJIETBOPUTENBHO». KpuTepuii oleHuBaHus:

Ouenka banns! 3a kypc
OTJINYHO 81 - 100
XOPOIIIO 64 — 80
YIIOBJIETBOPHT €JIHHO 51-63
HEY10BJIETBOPHUTEJIHHO 0-50

11. YuyeOHO-MeTOAMYECKOE 00€CIIe e HIe

a) DJIEKTPOHHBI y4eOHBIH Kypc IO JUCHUIIMHE B DJJIEKTPOHHOM YHUBEPCHUTETE
«Moodlex - https://mood le.tsu.ru/course/view.php?id=21773

6) O1ieHOYHBIE MaTepuabl TEKyIIETO KOHTPOJIS M IPOMEXKYTOUHOH arTecTaluu Io
JUCLUILIHE.

B) [Inan naGopaTopHbIX 3aHATUN 11O TUCIUILIMHE.

r) MeToauueckue yka3aHus 10 OpraHU3alliy CaMOCTOSTEIbHON PabOThI CTYICHTOB.

n) Pelitunr xypca.



https://moodle.tsu.ru/course/view.php?id=21773

12. llepeyeHb yueOHOI IuTEepaTyphl U pecypcoB ceTu UHTepHET

a) OCHOBHAs IUTeparypa:

— AxwmeroB H.C. O0mas u Heopranmdeckass xumus. M.: Beicmas mkomna, 2001, 743 c.
(HdocTtymHo B OubIMoTeKe 1Ty, AJICKTPOHHAS BEpCHUS:
https://moodle.tsu.rwcourse/view.php?id=18283; http ://lib. maupfib.k g/wp-
content/uploads/2015/12/ahmetov_obshaia i neorganicheskaia himia 2001.pdf).

— Heopraunveckas xumus: B 3 1 /Tlog pen. FO.JI. TperpsixoBa. — M.: U3n. LlenTp
«Axanmemusi», 2004. — T. 1. 233 c.; T. 2. 365 c.; 2008. T. 3. 348 c. (loctynnHO B OubOIMOTEKE
Ty, ANIEKTPOHHAS BEpCHsL: https://moodle.tsu.ru/course/view.php?id=18283;
http:/lib. maupfib.kg/wp-content/uploads/2015/12/glinka_obshaja himija.pdf.

— Epmos FO. A. O6mas xumus. buodusnueckas xumus. XumMusi OMOTEHHBIX 3JIEMEHTOB
B 2 kH. Kaura 1: yueOnuk mis By3zoB / FO. A. Epmos, B. A. TlonikoB, A. C. bepnsan. — 10-e
u3a., wWcnp. W jgorm. — MockBa:  MsmarensctBo  FOpaiir, 2020. — 215c¢.  (URL:
https://urait.ru/bcode/452203).

— XaxanuHa T. 1. Xumus okpyxaroueil cpeapl: yaeoHuk uist By3oB / T. . XaxanuHa,
H.T. Huxkutuna, W. H. IleryxoB. — 3-e wu3a., mepepab. u jgon. — Mocksa: M3aaTenscTBo
Opaiit, 2022.— 233c¢. (OO6pasoBarenbHas miatgopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/488615)

— JlaGopaTopHbIii MNpakTUKyM 1O OOLEH W HEOpPraHWYecKOM XUMHH: YdeOHO-
METONYECKOE IMOCOOMe aJsl CTYNEeHTOB | Kypca BHOIOrHYecKoro MHCTHUTYTa HaIlpaBJICHHI
noarotoBku 020400 — «ouomorus» u 021900 — «mouBoBeaerue» / Tom. roc. yH-T, XuMm. dak.,
[Kag. neopr. xumunu; coct. JI. A. boOkosa, H. M. Kopotuenko]. - Tomck: U3 narensckuit Jom
Tomckoro rocynapcTBeHHOro yHuepceutera, 2015. - 113 c.: un. (JocrynmHo B 6ubanorexe TI'Y,
AJICKTPOHHAS BEpCHS: URL.:
http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000503089).

— Meroanueckre MaTepuanbl I MOJATOTOBKA K CEMHUHAPCKUM 3aHATHSM I10
mucuunrae "OOmmas 1 HeopraHuyeckass XuMus'": 1j1sl CTyIeHToB 1-1o kypca buomorndeckoro
UHCTUTYTa HarnpasieHuid moarorosku 020400 - "ouonorus" u 021900 - "nmouBoBenenue" / Tom.
roc. yH-T, XuM. (ak., [Kad. neopran. xum.; coct. JI. A. bobkora]. - Tomck: M3narensckuii Jlom
Tomckoro rocymapcrBeHHoro yHuBepcutera, 2015. — 43 ¢. ((JocrymHo B Ombmmoreke TI'Y,
JJIIEKTPOHHAs BEpCHUSL: URL:
http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000503096).

0) JOMOMHUTEINIbHAS TUTEpaTypa:

— AxwmeroB H. C. JlabopaTopHbIe U CEMUHAPCKUE 3aHATHUSA 110 OOIIEeH U HEOPTaHUYECKOU
xumuu / AxmeroB H. C., AsuzoBa M. K., bagsiruna JI. W.. - Caukr-IletepOypr: Jlans, 2021. -
368 c. URL: https://e.lanbook.com/img/cover/book/168686.jpg

— Cnuusia B.W., Mapteinenko JI.M. Heoprannueckas xumus, Y.1,2. M.: U3n-sBo MI'Y,
1991, 1994, 620 c, 624 ¢ (snexrponHas Bepcus: https://www.studentlibrary.ru/book/5-211-
02494-X.html )

— I'mnaka H.JL O6Gmas xumms. YuebHoe mocobue. Uzn. Knopyc, 2016. — 752 c.
(JoctynHo B 6ubnuorexe Ty, JJIEKTPOHHAs BEpCUS:
https://moodle.tsu.ru/course/view.php?id=18283; http://lib. maupfib.k o/wp-
content/uploads/2015/12/glinka_obshaja himija.pdf).

— Xaxanmna, T.W. Xumuueckue OCHOBBI DJKOJOTHHM: YUEOHHK Uil CpeIHETro
npogeccuonansHoro obpasosanusi / T. W. Xaxanuna, H. I'. Hukutuna, U. H. [leryxoB. — 3-e
u3a., nepepad. u gom. — MockBa: M3natenbctBo FOpaiit, 2022. — 233 c¢. (O6pazoBarenbHas
iatdopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/491478).

B) pecypchl cetu HTepHeT:
— Dnekrponnsbiii kypc: ['munka, HJI. OG6mas xumus B 2 1. Tom 1: yueOHUK 17151 By30B /
H. JI. I'nmunka; mon penakiueit B. A. [lonkoBa, A. B. babkoBa. — 20-e u3n., nepepad. u pom. —
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Mocksa: UznarenscrBo FOpaiit, 2022. — 353 ¢. (O6pa3zoBaresnbHas miatdopma FOpaiit [caiit].
URL: https//urait.ru/bcode/490493).

— IlyzakoB, C. A. OOmas xumusi, COOPHUK 3a/1a4 U yIPaKHEHHH : yaeOHOe mocodue aist
By30B / C. A. Ily3akoB, B. A. TlonnkoB, A. A. ®unmunmoBa. — 5-e u3a., nepepad. U mom. —
Mocksa: U3znarensctBo FOpaiit, 2022. — 251 c¢. (O6pa3zoBarensHas niatdopma FOpailT [caiiT].
URL.: https//urait.ru/bcode/488833 ).

— bmunos, JI.H. DOxonormsi: ydebnoe mocobue s By3oB/ JI. H. biiunHoB,
B. B. IlonsikoBa, A. B. Cemenua; mnon oOmel penakiuerr JI. H. brunoBa. — Mocksa:
WznarenscrBo FOpaiit, 2022. — 208 ¢. (O6pa3zoBarensras miardopma KOpaiit [caiit]. — URL:
https://urait.ru/bcode/489593).

13. IlepeyeHb MH( OPMALUOHHBIX T€XHOJIOTHIi

a) TMIIEH3UOHHOE ¥ CBOOOIHO pacipoCTpaHsIeMoe MporpaMMHOe o0ecrieueHue:

— Microsoft Office Standart 2013 Russian: maker mporpamMm. BiIo4aeT MPHIOKCHUS:
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 O utlook);

— MyONUYHO JOCTYNHBIE 00naunble TexHoaoruu (Google Docs, SIHaeke AUCK U T.11.).

0) nHGOPMAITMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DNEeKTpPOHHBIN Karajior Hayunon O6ubnuoTexu Ty -
http://chamo.lib.tsu.ru/search/guery?locale=ru&theme=system
— DJIEKTpOHHas OnoOIMoTeKa (pemo3uToOpuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— 3BC Koncynbrant crymenta — http ://www.studentlibrary.ru/
— OOpa3zoBarenpHas matdopma KOpaiit — https://urait.ru/
—9OBC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuanbHO-TeXHHYECKOe 00ecmedeHue

Aynutopuu JUisl TPOBEACHUS 3aHATUI JIEKLIMOHHOIO THIIA.

Aynutopun aist mpoBeAeHus 1abopaTopHbIX 3aHATHH (Ne 221 u Ne 219, 6-ro yueOHOTrO
xopnyca TI'Y), MHIMBUAYalbHBIX W TPYNIOBBIX KOHCYIbTALMM, TEKYIIEr0 KOHTPOISA U
IIPOMEKYTOYHOM aTTecTanuu. JlabopaTropuu OCHAILCHB! BBITSDKHBIMU U CYIIMIIBHBIMU LIKa(aMH,
My (esnsiMu, TeXHOXUMUYECKUMHU BECaMH, JIEKTPOIUIUTKAMU, TUCTHILIATOpAaMH, eHTpudyramu,
TEPMOMETPaMH, CTCKISHHOW W ¢apopoBOH TOCYI0H, HEOOXOAMMBIMU IS BBIMOTHEHUS
1abopaTOpHBIX PabOT peaKTUBaAMH.

[lomemeHust A7 CaMOCTOSITENBHOM PabOThl, OCHAIIEHHBIE KOMITBIOTEPHON TEXHUKOW U
JOCTYIIOM K ceTH VHTepHeT, B 3JEKTPOHHYIO HH(OPMAaIMOHHO-00pa30BaTEIbHYIO CPEly U K
MH(QOPMaIIMOHHBIM CIIPABOYHBIM CUCTEMAM.

15. Mapopmanus o pazpadboTyukax

XanmunoBa Onpera CepreeBHa, KaHAUAAT TEXHUYECKMX HAYK, JOLEHT Kadeapsl
Heopranunuecko xumuu HA TI'Y.
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