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MuHHCTEpPCTBO HAYKU U BEICIIEro oopa3oBanust PO

o o Dopma
VYIIbSHOBCKUI TOCY1apCTBEHHBII YHUBEPCUTET

®-Pabouast mporpamMma Iy CLUILIAHbL

1 HEJIb 1 3AJAYHN OCBOEHUSA JUCIIUIIJIMHBI

Leab0 ocBoeHMs JTMCHMIUVIMHBI-ABISECTCS (DOPMUPOBAHME CHUCTEMHBIX 3HAHHM, KOTOpBIC

HGO6XO[{I/IMI)I CTYACHTAaM IIPpU PaCCMOTPCHUU (I)I/I3I/IKO-XI/IMI/III€CKOI>'I CYIIHOCTHU 1 MCXaHHU3MOB
IMpOUECCOB, MPOUCXOAAIINX B IIPUPOAC U JKUBOM OPraHU3ME HAa MOJICKYJIAPHOM U KJICTOYHOM
ypoBHsX. B pe3ynabTare ocBoeHUS JaHHOW IUCLMIUIMHBI JIOJKHBI OBITH CHOPMHUPOBAHBI
YMCHHA BBIIIOJIHATEL B HCO6XOI[I/IMBIX ClIydadXx pacucThbl MapaMETpOB 3TUX HPOLUECCOB, YTO
MO3BOJUT OoJiee TIYOOKO MOHATH (YHKUIMH OTIACIBHBIX CHCTEM OpraHu3Ma, a TaKKe €ro
B3aMMOJICHCTBHE C OKPYXKAIOIIEH Cpeaoil.

3agaum ocBOEHMS IMCIUIIUHBI

- OCBECTUTH KIIFOUYECBBIC BOITPOCHL
MOCJIEYIOLIEH CaMOCTOsITENIbHOM paboTe.

porpamMmal, CTUMYJIMPOBAaTh CTYACHTOB K

- copmupoBaTh YMEHHS M HaBBIKU Ul PEIICHUS IPOOJIIEMHBIX M CUTYallUOHHBIX 3aJ1a4;
- chopmupoBaTh  NpPAKTUYECKHE  HAaBBIKM  IIOCTAHOBKM U BBINIOJIHEHUS
SKCIEPUMEHTAIbHOU PaboTHI.

2 MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII:

JlucuMIiiimHa OTHOCUTCA K MpOQeCCHOHAIbHOMY LIMKIY, BapMaTHUBHAs 4acTh, TUCIUIUIMHA IO
BbIOOPY.JlNIT  M3ydeHMs] AMCLUUILIMHBI HEOOXOIUMBI 3HAHUS BOIPOCOB MPEAIIECTBYIOIINUX
U3Y4aeMbIX IUCLMIUIMH — HEOPraHMYECKONM XWUMHUH, AHAJUTHYECKONM XUMHUHU, OPTraHU4eCKOU
XUMUH, QU3NYECKON XUMHUH. [laHHAsA qUCHUIUIMHA U3y4daeTcs Ha 3 Kypcee.

SIHEPEYEHbD IIVTAHUPYEMBIX PE3YJIbTATOB OBYUYEHUS 11O AUCHUITJIMHE

MOAYJII0), COOTHECEHHbBIX C IINTAHUPYEMBIMMU PE3YJIbTATAMHUX
OCBOEHMA OITIOII

Ne | Unnekc Conepxxanue B pesynbTare nzydeHus: yaueOHON JUCITUTUTHHBI
I/ | KOMIIET KOMIIETEHIIA N 00ydJaroniuecs: J0JKHBI:
Q21005078 (mnm ee yacTH) 3HATh YMETh BJIAJICTh
1 IK-1 | Crocoben OCHOBHBIE aQHAJIM3UPOBATH HaBBbIKaMH
BBITIOJIHATH METOIbI U | pe3yJIbTaThbl HMHTEpIpETaIun
CTaHJIapTHbIE PUOOPHI XUMHYECKUX pe3ynbTaToOB
orepaluu mno XUMHYECKOTO SKCIIEPUMEHTOB XUMHAYECKOTO
npeyiaraeMbimM SKCIIEPUMEHTA AKCIEPUMEHTA
METOIUKaM
2 MK-3 | Baageer cucreMoli | GyHIaMEHTAIbHBI | IPUMCHSTH CHCTEMOU
(GyHIaMEHTAIBHBIX | € 3aKOHBI U | byHIaMEeHTaIbHBI | (QyHIaMEHTAIBHBIX
XUMHAUECKUX MIOHATHUS XUMHH, e 3aKOHBIM | TTOHITHIA U
MOHSTHI MOHATHUS XHMHH; METOI0JIOTUIECKUX
ACTICKTOB XUMUH.

®opma A
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MuHHCTEpPCTBO HAYKU U BEICIIEro oopa3oBanust PO
VIbSHOBCKHI TOCY/1apCTBEHHbIH YHUBEPCUTET

Dopma

®-Pabouast mporpamMma Iy CLUILIAHbL

4. OBIIAA TPY JOEMKOCTbDb JUCIIUITJIMHBI

4.1. O0beM TMCUMILIMHBI B 3a4eTHBIX equHULAX (Bcero) 2 3ET
4.2. Ilo Buaam yueOHoii padoThI ( B 4yacax): 72

KonunuecTBo yacos
(popma 0OydeHuUs -0uHAas)

Bun yae6HOMI paboThI B 1.4. o
Bcero no mutany ceMecTpam

2

KonrakTHas paboTa oOyuaromuxcs ¢ 54 54

MPETO/IaBaTeIEM B COOTBETCTBHHU C YII

AyIUTOpHBIE 3aHATHSL: 54 o4

JIEKITNHT 18 18

CEeMHMHApPhl M TPAKTUYECKUE 3aHATHSI 36 36

nabopaTopHbIEe PaOOTHI, MPAKTHKYMBI - -

CamMocTrosTenpHas paboTa 18 18

dopma TeKyIero KOHTPOJIS 3HAHUHA U

KOHTPOJISI CAMOCTOSITETEHON paOOTHI:

TECTHUpPOBaHUE, KOHTPOJIbHAs paboTa, Kosuoksuyw, Komoksmywm,

TECTUPOBAHUE TECTHPOBAHNE

KOJUIOKBUYM, pedepar u ap.(He MeHee 2

BHJIOB)

Kypcosas pabora - -

Buasl npoMexxyTouHOM arTecTanuu

(3auer) ) )

Bcero yacos o guciuIuinae 12 72

4.3. Coaep:xxanue qucUUIJIMHBI. Pacnpenenenune 4yacoB mo reMaM W BHIAM y4eOHOM

padoThI:

®opma 00ydeHHs _oYHas_

Buibl yueOHbIX 3aHATUI
®dopma
AyIUTOpPHBIE 3aHSATHS B T.4. TeKVILer
HazBanue u pa3nenoB u MpaKTU4EeC 3aHaTus B [(CamMocTos ym
Bcero nabopato 0
TEM JIEKIU KUeE WHTEPaKTH| TeJIbHAS
pHBIC . KOHTPOJT
Hu 3aHATHS, BHOI paborta .
paboThI sl 3HAHWI
CEMUHAPBI dbopme
1 2 3 4 5 6 7 8
Tema 1. buorennsl Komnoxs
e ore e 8 2 4 i 5 5 0JIJIO
JJIEMEHTBI uyMm Nel
Tema 2.B . Komnoxs
e 010poJ 8 2 4 - 2 2 NN
uym Ne2
Tema 3. buorennrie KOILIOKE
SJIEMEHTEI VIIA- 8 2 4 - 2 2
nym Ne3
MO AT PYTIIIBI
®opma A Crpanunna 3u3z 18




MuHHCTEpPCTBO HAYKU U BEICIIEro oopa3oBanust PO
o o Dopma
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Tema 4, buorennrie Koamoxs
3JIEMEHTEI VIA- nuyMm Ne4,
8 2 4 2 2 ™

MO AT PYIIITBI TECTUPOB

ague Nel
Tema 5. buorennrie KOLIOKE
SJIEMEHTEI VA- 8 2 4 2 2

nym Ne5
IO AT PYIIITBI
Tema 6. Buorenusie KoIL10KS
DJIEMEHTEI IVA- 8 2 4 2 2

uym Ne6
IO ITPYTIITBI
Tema 7. buorennrie KOLIOKE
semenTel  [A- uw  IIA 8 2 4 2 2

nym Ne7
TIOITPYIITT
Tema 8. Bbuorenusie KoIL10KS
SJIEMEHTEI IITA- 8 2 4 2 2

nym Neg
IO ITPYIIITHI
Tema 9. buorennsie

Komxmoks
SJIEMEHTEI IOOOYHBIX vat NoO
MOATPYII 8 2 4 2 2 YM 2,

o TECTUPOB

[Tepuoanueckoit cuCTeMsl

ague Ne2
J.M.Mengeneena
Uroro: 12 18 36 - 18 18

5. CONEP)KAHUE JUCIHUTIIAHBI (MOIYJIA)

5.1Tema 1. buoreHnsble 31eMeHTbI
HoBoe HampaBieHne B XUMHMM — OHOHEOpPraHMYECKass XHUMHUsA. XUMHUYECKHE HIICMEHTBI
ounochepsl. Knaccupukanuss XMMUYECKHX 3JEMEHTOB B OpraHU3Me 4eJO0BeKa. 3aKOHOMEPHOCTH
pacrpe/eseHuss OMOreHHBIX AJIEMEHTOB 110 s-, P-, d-, f- 61okam Ilepuoauyeckoit cucremsr J1.1.
MeneneeBa. buonorunueckoe 3HaueHHE XHUMMUYECKMX 3JEMEHTOB B OpraHM3MeE 4YeJoBeKa,
KHUBOTHBIX UPACTECHUH.
5.2 Tema 2.Boxopona.
3HayeHue BOJIOpoJia Kak Haubosiee pacpoCTpaHEHHOro 1eMeHTa BeeneHHoi.
CBoeoOpasue CTpoeHus: aToMa BOJIOpo/1a, (PU3MUECKUX U XUMUYECKUX CBOMCTB 3TOTO 3Jie-
MeHTa.buHapHble COEQMHEHUS BOJOPOJA C DICKTPOOTPULATENIbHBIMU 3JIEMEHTaMH, HX
MIOBEJICHUEB BOJHBIX pacTBopax. ['uaparanus nporona.KoBanenTHble ruapuabl nemeHToB [11A-
IVA — noarpynmn, ux ocHOBHblE (hPU3NYECKHE U XUMHUYECKHE CBOWCTBA.I'MAPHUIIBI LIEIOYHBIX U
I1eJI0YHO3EMENbHBIX METAJIOB, UX COJIe00pa3Hblil XapakTep. ['MApUI—1OH KaK BOCCTaHOBHUTEINb
Y JINTaH]L.
Bona, reomerpus u cBoiicTBa €€ MOsIeKyibl. CTpyKTypa JIbJla ¥ )KMJIKON BOJBL. XUMUYECKHE
CBOMCTBa BOJbl. Boaa Kak OCHOBHOW KOMIIOHEHT JKMBOI'O OpraHU3Ma, paCTBOPUTEIIb U JINTaHI.
Ponp BoOXBl Kak  cpenoOpa3yrollero  BeIIecTBa  KIETKH.  ODKOJOIMYECKHE  acCHeKThI
BOJIOTIOJIb30BAHMSL.
5.3 Tema 3. Buorennsie 3j1eMenTbl VIIA-noarpynnsi
DNEKTPOHHOE CTPOCHHUE aTOMOB IaJIOT€HOB U 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB IraJlOr€HOB B
noarpymme. [Ipupoa o6pazyeMbIx raloreHaMu XUMHUECKUX CBsi3el. CTerneH! OKUCIICHUS
raJIOTEHOB B COEUHEHMSIX. | [pUUnHBI OTCYTCTBHSI B IPUPOJIE KOBAJIEHTHBIX COCMHEHNUH rajore-
HOB.
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OcoOeHHOCTH CBsI3e M CTPOCHUS KOBAJICHTHBIX coeauHeHuid ¢ropa. dropoBomopo,
¢bTOpoBOAOPOAHAS (TTABHKOBAsS) KUCIIOTA.
OcoOeHHOCTH CBSI3eH W CTPOEHUS KOBAICHTHBIX COCAMHEHWH XJopa B CpaBHEHUH C
coemuHeHUsIMU (propa. XIIOpoBOIOPOA, XJIOPOBOIOPOaHAs (coyisHas) kucinota. CoeauHeHus ¢
MIOJIOKUTEIbHBIMU CTEIEHSIMH OKUCIICHUS XJI0pa, UX XMMHUYECKHUE CBOMCTBA.
Pounb ranorenoB B 6noxumun. OcoOeHHOCTH XJIopa Kak OMoTreHHoro s1emMenTa. Posb xmopa
B KJIIETKE, €r0 KPYroBopoT B mpupoae. PTop Kak OMOJOTHYECKH HEOOXOIUMBIN 3JEMEHT M Kak
3JIeMEHT-3arPA3HUTENb OKPYKAIOIICH Cpeibl. 3acoIeHne ouB. Mo Kak MEKPOIIEMEHT.

5.4 Tema 4. buorennbie 3jemenTbl VIA-noarpynnsi
3HaueHue KHUCIOpoJa B SHEpreTHKe KU3HU. KpyroBopoT Kuciopojga Kak OCHOBHOTO 3JIEMEHTA
3€eMHOM KOpBI. 3alUTHOE IEHCTBUE 030HOBOTO CJIOS aTMOC(]EpHI.
MonekynsipHbId ~ KHCJIOpPOJ KakK OKHCIHTENb. |e€pMOJAMHAMUYECKass yCTOMYMBOCTH U
pacnpoCTpaHEHHOCTb KUCIOPOIHBIX COETUHEHUM.
MounekynspHblif Kuciaopox B OnosHepreTuke. Poib (QyHKIMOHAIBHBIX KUCIOPOICOIAEPKAIINX
rpymni B OMOMOJIEKyax.
OcoOeHHOCTH XHUMHYECKUX CBsize cepbl. [IpoyHOCTH CBsA3€il cepbl C KHUCIOPOJIOM U
BoJiopoJioM. TepMoIuHaMuueckass yCTOMYMBOCTh OMHAPHBIX COEAMHEHUN CEepbl, UX peakluu
TUIPOJIU3A.
CoenuHeHus cepbl ¢ BOJAOPOAOM U kucinopoaoM. CepHasi KUCI0Ta, cyiabgaThl. CepHUCTHIN Ta3s,
cepHHCTas kuciuota, cynbpurel. CepoBomopoa u moiucyinbdatel.  Cepocoaepikariue
OMOJIOTMYECKUAKTUBHBIE COETMHEHUSI.
Cepa xak OuoreHHbli d1emeHT. [IpuMeHnenuwe cynbpaToB W JPYrux COCTUHEHUW CEpPBI
BCEJIbCKOM XO3SIMCTBE. DKOJOTNYECKast ONACHOCTh CEPHHUCTOIO rasa.

5.5 Tema 5. Buorennbie 3j1eMeHTbl VA-TIOATPYNIbI
3HaveHue a3zoTa u Gocdopa Kak OMOTEHHBIX AEMEHTOB. MIX KpyroBopoT B IpHpO/IE.
XHUMHS MOJIEKYJIIPHOTO a30Ta, aMMHAKa U €ro MPOU3BOJAHBIX, OKCHJIOB a30Ta, A30THOW KHUCIIOTHI
U €€ COJIEH.
OcoOeHHOCTH a30Ta Kak OMOreHHOTro AeMeHTa. Criennduka XUMUYECKUX CBS3EH a30Ta B
Oouomosekynax. BaxHble a3zorconaepikamue OHOMOJIEKYNbI, MX 3HAUY€HUE B JIEATEIBHOCTU
pPacTUTENBHBIX U )KUBOTHBIX KJIETOK.
3HaueHue a30Ta Kak djeMeHTa nuranua. KpyroBopor azorta B mpupojie. A30THbIE ynoOpeHus,
9KOJIOTMYECKHE ACTIEKThI UX TPUMEHEHU.
®docdop, ero coenuHeHMs, UX PUINYECKUE U XUMUUECKHUE CBONCTBA.
Xumus oprodochopHoit kuciaotsl u ee coneil. KonaencupoBanusie ocGopHbie KUCTOTHI U
ux comu. OcobGenHoctu docdopa kak OuorenHoro snemeHTta. Crneuuduka noBeAeHUS U
3HaueHuecoequHeHuit pocdopa B Ouocucremax. BaxkHbie 6MoMoeKyIbl, coaepsxkaiue (ocdop.
3nauenunedocdopa Kak IeMEHTa MUTAHUSL.
dochopubie yI0OpEHUS U HIKOJIOTHUECKUE aCTIEKThl UX IPUMEHEHHS.

5.6 Tema 6. buorenunie 3;1ementbl [VA-noarpynnsi
VYraepon Kak BaKHEHIIMH OHOTEHHBIH 5SJIeMeHT. AuuioTponus yriepoja. Ilpumenenue
aKTUBUPOBAHHOTO YISl B KauecTBe afcopOeHTa. XUMUYECKHEe CBOMCTBA yrilepoJa.
XUMUS HEOpPraHWYeCKUX COoeuHeHui yriueponaa: okcua yriaepona (II) u (IV). ®usnonoruueckoe
neiicteue okcuna yriepoaa (II). Ponp yriekucnoro raza B muTaHuu U AbIXxaHud. [TapHUKOBBIN
3 QexT yraekucioro raza. 3HaueHue kapooHaToB B npupoje. KpyroBopot yriepona B mpupoe.
DKOJIOTHYECKHUE aCHEeKThl XUMHH YIIIEpOAa.
Kpemuuii kak mo4yBooOpasyromuii 31eMeHnT. dusnyeckrne U XUMHUECKHE CBOWCTBA KPEMHHUS.
Kpemuesem. Kpapu. KBapnesoe crekno. KpemuueBsie kucinotsl. CHIIMKAThl M aJIFOMOCHIIMKATHI
Kak [o4BooOpasymonue Marepruainbl. OcoOeHHOCTH CTPOSHHUS BOJIOHA0YXAIOIINX CHIIUKATOB. M
3HaueHHe Ui 1moaopoaus nouB. Cunukatsl B mpupone. Kaonun. Ponb cunmmkatoB Kak
CTPOUTEIIbHBIX MATEpPUAJIOB.
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OcoOeHHOCTH XWMHUHM TepMaHHs, OJIOBa M CBHUHLA. [IpUMeHEHHE STHX 3JEMEHTOB U HX
COEJIMHEHUI. DKOJIOTHYeCKasi OIIACHOCTb COEIMHEHUI CBUHIIA.
5.7 Tema 7. buorennbie 3j1emeHThI IA- 1 IIA nmoarpynn
Ponp Hatpuss u Kamus B OMOXMMHMM pPAcTEHUH U JKUBOTHbIX. Ponb HaTpuss U Kaiaus
BIIOYBAX. XMMHUYECKHE  CBOMCTBA  WLIENOYHBIX  MeTauioB.  IllemouHble  Meramubl  Kak
BoccTaHOBUTENU. KaTMOHUTBI M MOHHBIM OOMEH HaTpus, Kajlus U JAPYrUX OJHO3aPSAHBIXHOHOB
IIOYBEHHOT'0 pacTBOpa. KpyroBopoThl HATpHs U Kajusi B IPUPOJIE.
Marauii ¥ KanpUuMi Kak IOYBOOOpa3yromue H OHOJIOTMYECKH aKTHUBHBIE d3JIeMEHTHI.MX
MOHOOOMEHHOE TIOBEICHNE B Mo4Bax. OHU3MUecKue M XUMHUYECKHAE CBOMCTBA MarHUs M KaJbIIus,
MX BOCCTAaHOBUTEIIbHBIE CBOWCTBA.
ConeobpasHble, TBEpJblE M BOJOPACTBOPUMBIE COCAMHEHMS: TUIPUJIBI, TaJIOT€HU]IBL,0KCUIBI,
TUAPOKCUBI, CYAb(UIbI, HUTPUBI, Kapouael. Kpucramioruaparsl. PactBopumocts ux cosneit B
BoJie. KoMIiekcHble coeIMHEeHNs MarHus ¥ KalblMs, UX CTPOEHHE U MPOoYHOCTh. Conu MarHus u
KaJIbI[Usl KaK OCHOBA CTPOUTENBbHBIX MaTepuaioB.BpemMeHHas M MOCTOSHHAS JKECTKOCTh BOJIBL.
CriocoOb1 yMSITYEHHS BOIBI
5.8 Tema 8. Buorennsie 3jeMeHTbI ITIA-moarpynmei
bop u amomununii B Onocucremax. bop kak MUKpPO3JIEMEHT, aTIOMUHUN KaK MOYBOOOPA3yIOMIHiA
2JIeMEHT. MeTanmm4YecKnii aTtOMMHNN KaK KOHCTPYKIIMOHHBIN MaTepHral
OTnyumue AIEKTPOHHOTO CTPOEHUS aTOMOB 0Opa M alIOMHUHMS OT CTPOEHUS APYTrUX JIEMEHTOB
MOATPYIIIBIL.
Ouznyeckue U XMMHUYECKHUE CBOMCTBA 3JIeMEHTHOTo 60opa. TepMmoauHaMuka 00pa3oBaHUs
OMHApHBIX COEMHEHHI O0pa, UX CTPOCHHE U XUMUYecKue cBoicTBa. KuciaopoaHbie coeMHEeHUS
Oopa: okcu, OOpHast KHCIIOTA, MOJUKUCIOTHI 00pa, UX COJIH.
Ousnyeckue M XMMHYECKHE CBOMCTBA METAJUIMYECKOIO allOMUHMA. TepMoauHAMMKa
oOpa3oBaHusi OWHApPHBIX COCAUHEHHMH aJIOMUHHUS U3 TMPOCTHIX BEUIECTB, BaKHEUIINE
XMUMHYECKHE CBOMCTBA OMHAPHBIX COETMHEHUN alFOMUHMUSL.
Oxcuapl M TUOPOKCHUIBI alIOMUHHUA, pa3HooOpazue HX CTpoeHus, aM(OTepHOCTb 3TUX
coequHeHMl. AKBakoMIUIekC KaTHoHa AlP*) 0cOGEHHOCTH ero CTpoeHMs M HOBEIEHHS B
pacTBopax.
Conu antoMuHUS, UX KPUCTAIUIOTHIPATHL, pACTBOPUMOCTD B BOJIE U THipon3. KommuiekcHbie co-
€IMHEHHUs aIOMUHUA U 00pa, UX YCTOMYMBOCTH B BOAHBIX pacTBOpax. AJIOMOCHIIMKATHI, UX
CTPOCHHE.
5.9 Tema 9. buorennbie 31eMeHTbI M000YHBIX OATpynn Ilepuoguyeckoii cucTemMbl
JI.A.MenaeseeBa
3aBUCHMOCTh CBOMCTB TMEPEXOJHBIX METAUIOB OT 3JEKTPOHHBIX CTPYKTYp s-, p-, d- u f-

noaypoBHeH aToMOB. OCOOEHHOCTH aTOMHBIX XapaKTePUCTUK d-METassioB, OTIMYAIOUINE UX OT
s-mMetayioB. Du3nyeckue CBOWCTBA MEPEXOTHBIX META/UIOB M IMPUYMHBI HXPa3HOOOpa3us.
OOmue xumuueckue ocoOeHHocTH d-MeraioB. Breicmme okcuapl 3d-MeTalioB W HX
MIPOU3BOJIHBIE: KUCIOTHI, MOJTUKUCIOTHI, cosii.CoenHeHus, coiepKalue aToMbl 3d-MeTanioB B
HU3IIUX CTeneHsx okucineHus (+1, +2, +3); OoKcUIbl, TUAPOKCUIBI, AKBAKOMIUIEKCHL. Mx
OKUCITUTEIbHO-BOCCTAHOBUTENbHAS ~ YCTOMYMBOCTh. KOMIIJIEKCHBIE COEAMHEHUs [JIBYX H
Tpex3apsAHbIX KaTHOHOB 3d-meTamnoB. OCOOEHHOCTM XWMHUU BaKHEHIIMX OWOTEHHBIX d-
METaJJIOB: MEJIY, IIMHKA, MapraHiia, xkene3a, kooanbTa, MOJIUOICHA.

6. TEMbI IPAKTUUYECKHUX U CEMUHAPCKUX 3AHATUI
6.1Tema 1. Buoresnnie 3J1eMeHTHI
Bomnpocer k Teme:
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Hogoe HalpaBJICHUC B XUMUHU — 6I/IOHeOpFaHI/I‘-IeCKaH XuMHsg. XHUMHYECKHE DJIEMCEHTHI

ouochepsl.
Knaccugukanus XAMHYECKUX JIEMEHTOB B OPraHU3Me YeJIOBEKa.
3aKOHOMEPHOCTH pacrpeae/icHis OHOTeHHBIX JJIeMEHTOB 1o s-, P-, d-, f- Omokam
[Tepunoanueckoii cucremsl [1.1. Menneneesa.
buonoruueckoe 3HaueHHWE XHWMHUYECKUMX OJJIEMEHTOB B OpPraHU3ME YEJIOBEKa, MXUBOTHBIX MU
pacTeHui.
6.2 Tema 2.Boaopon.

Bomnpocsr k Teme:
3HavyeHHe BOJIOPOJa Kak HauOoJiee pachpoCcTpaHEHHOro sjemeHTa Bcenennoil. CBoeoOpaszue
CTpOEHHS aToMa BOJIOPOAa, (PU3MUECKUX U XMMHUYECKHUX CBOMCTB 3TOrO 3JEMEHTA.
bunapHbie coeauHEeHHs BOJOpPOJA C 3JIEKTPOOTPUIATENBHBIMU 3JIEMEHTaMH, UX IOBEICHUE B
BOJHBIX pacTBopax. ['uaparanus npoToHa.
KoBanentnsie ruapuasl snemeHToB IIIA-IVA — noxarpymm, uX OCHOBHBIE (HU3WYECKHE U
XMUMHUYECKHE CBOWCTBA. ['WMApuIbl IIETOYHBIX U IIEJIOYHO3EMENbHBIX METauloB, HX
coJieoOpa3HeIil XapakTep. [ uapua—noH Kak BOCCTAHOBUTENb U JIUTAH]I.
Bona, reomerpus u cBoiicTBa ee MosieKyibl. CTpYKTypa JIbJia U KUJIKON BOJbI. XUMHUYECKHE
cBoiicTBa BoJbl. Bo/ia kKak OCHOBHOM KOMIIOHEHT ’KMBOTO OpraHU3Ma, pAaCTBOPUTEIb U JIUTaHI.
Pons Bomel kak = cpenoOpasyromiero  BeHIecTBa  KJIETKU.  DKOJIOTUYECKHE  aCIEKThl
BO/JIOTIOJIb30BAHMSL.

6.3 Tema 3. buorennbie 3jiemeHdTbl VIIA-noarpynnsi
Bomnpocsl k Teme:
DNEKTPOHHOE CTPOCHHUE aTOMOB IrajlOr€HOB U 3aKOHOMEPHOCTH U3MEHEHUS CBOICTB rajoreHoB B
noarpynmne. [Ipupoaa o6pazyeMbIx raioreHaMu XuMU4ecKnX cBsa3eil. CTerneHn OKUCIICHUs
TaJIOTEHOB B COEAMHEHUAX. [IpUuuHBI OTCYTCTBUSI B NPUPOJE KOBAICHTHBIX COCAMHEHUMN
raJIOreHOB.
OcoOeHHOCTH CBSI3ed M CTPOCHHS KOBAJIEHTHBIX coeluHeHuil ¢Topa. DTOpPOBOIOPOL,
(dhTopoBoIopoHAs (TUTABUKOBAS ) KHCIIOTA.
Oco0OeHHOCTH CBfI3€l U CTPOEHUS KOBAJICHTHBIX COCAMHEHUU XJOpa B CpPaBHEHUU C
coenuHeHUsIMH (GTOpa. XIJIOPOBOJAOPOJ, XJIOPOBOAOpoaHas (consHas) kucnora. CoennHEHUs C
MOJIOKUTETbHBIMU CTEICHIMH OKUCIICHHS XJIOPa, UX XUMHUUYECKUE CBOICTBA.
Ponp ranorenoB B 6uoxumun. OcobeHHOCTH XJI0pa Kak OMOTeHHOTO 3eMeHTa. Ponb xiopa
B KJIETKE, €r0 KpyroBopoT B mpupoje. @Top kak OHOJIOrHUecKd HEOOXOIUMBINA AJIEMEHT U Kak
3NIeMEHT-3arPA3HUTENb OKPYKAIOIIelH cpeibl. 3aconenne nous. Mo kak MEKPOJIEMEHT.

6.4 Tema 4. buorennnie 3semenTbl VIA-noarpynnsi
Bompocsl k Teme:
3HaueHUe KHUCIOpOJa B YHEPreTHKE XKU3HU. KpyroBopoT Kuciopojga Kak OCHOBHOTO JIEMEHTA
3eMHOM KOpBI. 3alIUTHOE JeHCTBHE 030HOBOTO CJI0S1 aTMOC(EpHI.
MouiekynapHBIi  KUCJIOPOJ KaK OKHCIUTENb. TepMOAMHAMHMUYECKas YCTOMYMBOCTh U
pacrpocTpaHEeHHOCTh KUCIOPOAHBIX COANHEHUH. MOJEKYISIpHBIN KHUCIOpPO B OMOSHEPTEeTHKE.
Ponb GyHKIIMOHATBHBIX KUCIOPOACOIEPHKAIIUX IPYIIT B OMOMOJIEKyax.
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Oco0eHHOCTH XUMUYECKHX CBsI3el cepbl. [IpOYHOCTD CBsI3€il Cephl ¢ KUCIOPOAOM M BOJOPOIOM.
TepmoauHaMu4eckas yCTOMUUBOCTh OMHAPHBIX COSTMHEHUN Cephl, UX PEAKIIUHU THAPOIU3A.
Coenunenus cepbl ¢ BOAOPOJIOM U kuciopojgom. CepHas KUCIOTa, cyiabdarel. CepHUCTHIN Ta3,
cepHUCTass KuCiIOTa, Cyabhutel. CepoBomopon u nomucynbdarel. Cepocoaepixaniue
OMOJIOTUYECKH aKTUBHBIC COCNHEHHUSL.
Cepa kak OuworeHHbIii >1eMeHT. llpumeneHue cynb(haToB M JIPYruX COEIMHEHUIH Cephl B
CEJIbCKOM XO03siicTBE. DKOJIOTHYECKasi ONaCHOCTb CEPHUCTOTO ra3a.

6.5 Tema 5. buorennbie 3j1eMeHTbl VA-IIOATpyNnbI
Bomnpocsr k Teme:
3HaveHue a3zoTa U Gocdopa Kak OMOTeHHBIX AIEMEHTOB. VIX KpyroBopoT B MpUpo/Ie.
XUMHS MOJEKYJISIPHOTO a30Ta, aMMHUaKa M €ro MPOU3BOIHBIX, OKCUJOB a30Ta, a30THOW KUCIIOTHI
U €€ COJICH.
OcoOeHHOCTH a30Ta Kak OMOreHHOTo AeMeHTa. Criennduka XUMUYECKUX CBS3EH a30Ta B
Oouomosekynax. BaxHble a3orcoaepikamue OHOMOJIEKYNbI, UX 3HAUYE€HHE B JIEATEIbHOCTH
pPacTUTENBHBIX U )KUBOTHBIX KJIETOK.
3HaueHue a3oTa Kak 3jeMeHTa nutaHusg. KpyroBopor azora B mpupojie. A30THbIE y10OpeHus,
9KOJIOTMYECKHE ACIIEKThl UX IPUMEHEHHUSL.
docdop, ero coeMHEHUS, MX (PU3NIECKHE U XUMUIECKUE CBOKCTBA.
Xumust oprodochopHOit KHCIOTH U ee cosield. Konaerncupopanabie GpochopHbIE KUCTOTH U
ux comu. OcobenHoctu (ochopa kak OworeHHoro »smeMeHTta. Crnenuduka TOBEICHUS H
3HaueHHe coenuHeHuit pocdopa B brmocucremax. BaskHbie OMOMOIEKYIBI, coaepxaniue Gocdop.
3navenue ¢ocdopa Kak AIEeMEHTA MTUTAHUS.
dochopubie yI0OpPEHUS U HIKOJIOTUYECKUE ACTIEKThl UX IPUMEHEHHUS.

6.6 Tema 6. buorennbie 3jieMeHThl IVA-nioarpynnsi
Bompocsl k Teme:
VYriepon kak BaXHEHIIHMK OWOTEHHBIM dJeMeHT. AJmioTpornus yriaepoja. Ilpumenenue
aKTUBHUPOBAHHOT'O YIJIA B KauecTBe afcopOeHTa. XMMUYECKUE CBOMCTBA yriiepoa.
XuMUs HEOpraHMYECKUX coeluHeHul yriuepona: okcup yriuepoaa (II) u (IV). dusnonoruueckoe
neiicteue okcuna yriepoaa (II). Ponp yriekucnoro raza B mutaHuu U AbixaHud. [lapHUKOBBIN
addekT yraekuciaoro raza. 3HaueHue kapOoHaToB B npupoje. KpyroBopoT yriepoja B mpupoe.
DKOJIOTUYECKHE aCTIEKThl XUMUU YTIIepO/ia.
Kpemuuit kak mouBooOpazyromuii 3nmemMeHT. OU3NYecKkre U XMMHUYECKHE CBOWCTBA KPEMHUS.
Kpemuesem. Kapir. KBapreBoe crexino. Kpemuuesbie kucnotbl. CHIIMKAThI M aTFOMOCHIIMKATHI
Kak [o4BooOpazyronue Marepuanbl. OcoOeHHOCTH CTPOEHHUS BOJIOHA0YXAIOIIMX CUIIUKATOB. MX
3HaueHue i mnoaopoaus mnouB. Cunukatel B mnpupoge. Kaomun. Ponb cunmkaTtoB Kak
CTPOUTEIIbHBIX MATEPUAJIOB.
Oco0OeHHOCTH XHMHHM TE€pMaHHs, OJIOBa M CBHUHIA. [IpUMeHEHHe JTHX DJIIEMEHTOB M HX
COEIMHEHUI. DKOJIOTHYECKasi ONTAaCHOCTb COEIMHEHUH CBUHIIA.

6.7 Tema 7. buorennsbie 3j1emenThl IA- 1 IIA nmoarpynn

Bomnpocer k Teme:
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Ponp Hatpus u Kaius B OMOXMMHMHM PACTEHUN W KUBOTHBIX. Pojib HAaTpus W Kanus B MOuBax.
XMMHUYECKHME CBOWCTBA IICIOYHBIX MeTaJuioB. IllenouHble MeETamibl Kak BOCCTAaHOBUTEIIH.
Karnonutsl n MOHHBIM OOMEH HATpUs, KaJUs U JIPYrUX OJHO3APSAHBIX MOHOB IOYBEHHOTO
pactBopa. KpyroBopoTsl HaTpus U KaJlusi B PUPO/IE.
Maruuii ¥ KajabIUil Kak HO4YBOOOpasyrollue M OHWOJIOTMYECKHM AaKTUBHBIE 3J€MEHTH. HMXx
HOHOOOMEHHOE IMOBEICHHE B MOYBaX. DU3NUYCCKUE M XUMHUYCCKUE CBOMCTBA MarHus U KaJbI[us,
X BOCCTAaHOBUTEIIbHBIC CBOMCTBA.
ConeoOpasHble, TBEpJbIE W BOJOPACTBOPUMBIC COCTUHEHUS: THAPHUIBI, TaJOTEHUJIbI, OKCHUJIBI,
TUAPOKCHUJIBI, CYIbGUIBI, HUTPUIBI, KapOuasl. Kpucramioruaparel. PacTBopuMOCTh UX cojiel B
BoJie. KoMITJIEeKCHBIE COeAMHEHUSI MarHusl U KaJIbIHs, UX CTPOEHUE U TPOYHOCTh. CoTM MarHus u
KaJIbIIMSI KaK OCHOBA CTPOUTENIBHBIX MaTepHaoB. BpeMeHHass ¥ TOCTOSIHHAS )KECTKOCTh BOJIBI.
Crioco0Ob! yMsTUYEHHUS BOJIBI.
6.8 Tema 8. buorennnie 3;1eMenThI IIIA-noarpynnsel
Bomnpocsr k Teme:
bop u amomununii B Onocucremax. bop kak MUKpPO3JIEMEHT, aTFOMUHUN KaK MOYBOOOPa3yIOIHiA
2JIeMEHT. MeTanmm4yecKnii aTtOMMHNN KaK KOHCTPYKIIMOHHBIN MaTepHral
OTnuame 3JIEKTPOHHOTO CTPOCHHS aTOMOB 0Opa M alfOMUHHSI OT CTPOCHHUSI JAPYTUX AIEMEHTOB
noarpynmbl. Dusnyeckne W XUMUYECKHE CBOMCTBAa JJIEMEHTHOro Oopa. TepmoanHammuka
oOpazoBaHusi OWHApHBIX COCIWHEHMA OOpa, HMX CTPOCHHE ¢ XWMHYECKHE CBOMCTBA.
Kucnoponnsie coenuaenus 6opa: okcua, OOpHast KUCJIOTa, TIOJUKHUCIOTH 00pa, UX COJIH.
®u3MyecKue M XUMHYECKHE CBOWCTBA METAUIMYECKOTO QIOMUHMSA. TepMoaMHaMHUKa
o0pazoBaHusi OWHAPHBIX COCAWMHEHUN AJTIOMHUHHUS U3 TIPOCTBIX BEIIECTB, BaXHEUIINE
XUMHUYECKHNE CBOMCTBA OMHAPHBIX COCTMHEHUI ATFOMUHHSI.
Okcuapl W THAPOKCHUIIBI ATIOMHUHHS, pPa3HOOOpa3We WX CTPOeHHUs, aMQPOTEPHOCTh 3STUX
coelHEeHNH. AKBakoMIuiekc kaTmoHa AlP*, 0coGeHHOCTHM ero CTpoeHHMs U TOBENEHHS B
pacTBopax.
Cosi amOMUHHUS, UX KPUCTAJUIOTHUIPAThl, pACTBOPUMOCTh B BOJIC€ UM TUAPOJU3. KoMIuiekcHbIe
COEIMHEHUS ANIOMHUHUS U 00pa, UX YCTOMYMBOCTH B BOJHBIX PacTBOpax. AJIFOMOCUIMKATHI, UX
CTpPOEHHUE.
6.9 Tema 9. buorennbie 3;1eMeHTbI M000YHBbIX oArpynn Iepuoguyeckoi cucremMsbl
JI.A.MenaejeeBa
Bomnpocsl k Teme:
3aBUCHMOCTh CBOMCTB MEPEXOJHBIX METAUIOB OT 3JEKTPOHHBIX CTPYKTYp s-, p-, d- u f-
noaypoBHEH aToMOB. OCOOEHHOCTH aTOMHBIX XapaKTePUCTUK d-MeTassioB, OTIMYAIOIIUE UX OT
S-MeTaioB. Du3nueckre CBOMCTBA MEPEXOHBIX METAIIIOB M MPUYHMHBI UX pa3HOOOpa3usl.
O6mme xuMuueckne ocoOeHHOCTH d-MeTtamoB. Beicmme okcuabl 3d-MeTamioB W HX
MIPOU3BOIHBIE: KUCIOTHI, TOJUKUCIOTHI, COJIH.
CoenuHenus, coaepkaiue aToMbl 3d-MeTalIOB B HU3IIUX CTEMEHSAX okucieHus (+1, +2, +3);
OKCHU/IbI, TUIPOKCHU/IbI, AKBAKOMIUIEKCHI. X OKHCIUTEIbHO-BOCCTAHOBUTEIbHASL YCTOMYUBOCTbD.
KomMrnekcHbie coelMHEHUs ABYX U TPEX3apsAHbIX KaTHOHOB 3d-MeTaioB.

®opma A Crpanunna 9u3 18



MuHHCTEpPCTBO HAYKU U BEICIIEro oopa3oBanust PO

o o Dopma
VYIIbSHOBCKUI TOCY1apCTBEHHBII YHUBEPCUTET

®-Pabouast mporpamMma Iy CLUILIAHbL

4. Oco0OeHHOCTH XMMHH BOXHEHIIMX OMOTEHHBIX d-METayuIoOB: MEIW, IIMHKA, MapraHIila, jKeJesa,

Ko0anpTa, MOIHOIEHA.

7. JABOPATOPHBIE PABOTbBI, IPAKTUKYMBbI

He npeagycmoTpensl.

8. TEMATHUKA KYPCOBbBIX, KOHTPOJIbHbIX PABOT, PE@EPATOB

JlanHblit Bu paboThl HE IpexycMoTpeH Y11

10.

11.

12.

9. HEPEYEHD BOIIPOCOB K 3AYETY
HoBoe HampaBneHne B XMMHHM — OMOHEOpraHuyeckas XUMHsS. XUMHUECKHUE 3JEMEHTbI

orocdepsl.

Knaccudukanus XuMHUYECKUX 3JIEMEHTOB B OpraHU3Me 4YeJIOBeKa.

3aKOHOMEPHOCTH pacrpeNielicHiss OMOTEHHBIX 3JIEMEHTOB Mo s-, pP-, d-, f- Gmokam
[Tepuoanueckoii cucremsl J[.1. Menaeneena.

buonorndeckoe 3HaUCHNE XUMHYECKUX JJIEMEHTOB B OpPTraHU3ME YEeJIOBEKa, )KUBOTHBIX U
pacTeHui.

3HaueHWe BOJOpOJAa Kak Haubojiee paclpoCTPaHEHHOTO »dJeMeHTa BceleHHOM.
CBoeobOpa3ue cTpoeHHs aroMa BOAOPOJa, (HU3UYECKUX U XUMHYECKUX CBONCTB 3TOTrO
JJIEMEHTA.

bunapubeie coeauHeHHs BOAOpOJa C DBJIEKTPOOTPULATENIHBIMH JJIEMEHTAMH, HUX
MOBEJICHNE B BOAHBIX pacTBopax. [ maparamus npoToHa.

KoBanentasie ruapuasl snemeHToB [IIA-IVA — moarpynm, ux ocHOBHbIE (GU3HYECKUE U
XMMHUYECKHE CBOWMCTBA. ['MApPUABI HICNOYHBIX M IIEJIOYHO3EMENIbHBIX METaIOB, HX
cosieoOpa3Hblif xapakrep. [ Mapua-—1MOH KaKk BOCCTAaHOBUTEINb U JIUTAH.

Bopa, reomerpuss u cBoiicTBa ee MoJeKyiabl. CTpyKTypa JibJa M KUJIKOW BOJBI.
XuMu4ecKkuecBoiicTBa BojAbl. Boga Kak OCHOBHON KOMIIOHEHT >KHMBOTO OpraHu3Ma,
PacCTBOPUTEND U JIUTAH.

Ponp Boapl Kkak cpenoOpa3yromiero BEIIeCTBA KIETKU. OKOJOTHMYECKUE aCHEKTHI
BO/JIOTIOJIb30BAHMSL.

DNEKTPOHHOE CTPOEHHE AaTOMOB TallOTEHOB M 3aKOHOMEPHOCTH H3MEHEHHUS CBOWCTB
rajioreHoB B moxarpymnme. [lpupoma oOpasyembix rajgoreHaMu XHUMHYECKHX CBS3EH.
CreneHn OKUCIEHUSTAIOTE€HOB B COEIMHEHMSX. [IpUYMHBI OTCYTCTBUSL B MpPHUPOJIE
KOBAJICHTHBIX COE€/IMHEHUI TaJIOT€HOB.

OcoOeHHOCTH CBsI3€H M CTPOEHUS KOBAJIEGHTHBIX coeAuHeHud ¢ropa. dTopoBoaoporn,
¢TOpOoBOAOPOAHAS (TIIABUKOBAs) KUCIOTA.

Oco0eHHOCTH CBsI3ed U CTPOCHHS KOBAJICHTHBIX COEIUHEHHWI XJopa B CpPaBHEHHH C
coenuHeHUsIMH  (propa. XIIOpOBOJOPOA, XJIOPOBOJOpOJHAs (COJITHAS) KHUCIOTA.
CoenuHeHuss C TMOJOKUTEIbHBIMU CTENEHSIMHU OKHCIEHHUS XJIOpa, UX XUMHUYECKUE
CBOMCTBA.
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13.

14.

15.

16.

17.

18.

19.
20.

21.

22.

23.
24,

25.
26.

217.

28.

Ponp ramoreHoB B Ouoxumuu. OcoOEHHOCTH XJiopa Kak OMOTeHHOro 3neMeHTa. Poib
XJIOpa B KIIETKE, €r0 KpyroBopoT B mpupojae. DTop Kak OMOJOTHYECKH HEOOXOAUMBIN
3IEMEHT M KaK 3IeMEHT-3arpsa3HATENh OKpYXKaroleil cpepl. 3aconenne mous. Mox kax
MHKPOIJIEMEHT.

3HavYeHHE KHUCIOPOJa B DHEPreTHKE XW3HH. KpyroBopoT KHCIOpOaa KaKk OCHOBHOTO
AIIEMEHTa 3eMHOM KOPBI. 3alIUTHOE JICWCTBUE 030HOBOTO CJIOSI aTMOC(EPHI.
MonekynspHbld KUCIOPOJ KAK OKHCIUTENb. TepMOIMHAMUYECKAs YCTOWYHMBOCTb M
pacpoOCTPaHEHHOCTh  KHUCIIOPOJHBIX COCAMHEHUW. MOJEKyIspHbIA  KHUCIOpPOJ B
ounosHepreTuke. Poib GyHKIIMOHATBHBIX KUCIOPOCOAECPKAIINX IPYII B OMOMOJIEKYIaX.
Oco0OeHHOCTH XMMMUYECKUX cBsi3ed cepbl. [IpodHOCTH CBsi3el cephl ¢ KHUCIOPOJIOM H
BOJIOpOJIOM. TepMoauHaMH4YecKass yCTOWYMBOCTh OWHAPHBIX COEAMHEHUH Cepbl, HX
peaKIfy THIPOJIN3a.

CoeauHeHus cepbl € BOJOpojJoM U KuciopogoMm. CepHast KHCIOTa, CylIb(arsl.
CepHucThIii Ta3, CEpHHCTas KUCIOTa, CyabPurel. CepoBOAOPOA U TMOIUCYITH(HATHI.
Cepocoaepxarrie OMOTOTHIECKH aKTUBHBIE COSIMHEHUSI.

Cepa kak O6uoreHHblit sneMeHT. [Ipumenenue cynb}aTtoB U APYruxX COETUHEHHI cephl B
CEJIbCKOM XO03sIiiCTBE. DKOJIOTHYECKasi OMTACHOCTh CEPHUCTOTO Ta3a.

3nadenue a3ota v pocdopa kak OMOTEHHBIX MIEMEHTOB. VX KpyroBopoT B pupo/ie.
XUMHUS MOJIEKYJISPHOTO a30Ta, aMMHaKa U €ro MpOM3BOJHBIX, OKCUIOB a30Ta, a30THOM
KHCJIOTBI U €€ COJIEH.

OcobeHHocTH a30Ta Kak OMoreHHOro AneMeHTa. Crnernudurka XUMHYSCKUX CBS3EH a30Ta
BOMoMosieKynax. Baxuele a3zoTconepxamiue OMOMOJIEKYNbI, WX 3HAauY€HHE B
JeSITeIbHOCTH PACTUTEIbHBIX U )KUBOTHBIX KIIETOK.

3HaueHue a3oTa Kak ayeMeHTa nuTaHus. KpyroBopor azora B mpupoie. A3O0THbIE
y10OpeHus, SKOJIOTUYECKHE ACTIEKThl X TPUMEHEHUS.

®docdop, ero coenuHeHs, UX PUINYECKUE U XUMUUECKHUE CBONCTBA.

Xumusi oprodochopHOr KHCIOTBI M ee coneil. KonaencupoBanHbie (ochopHbIe
KkucnoThl uux coiu. Ocobennoctu (ocdopa kak O6uorennoro snemeHta. Crneunduka
MOBEJICHUS U 3HaueHUe coenuHeHui gocdopa B Onocucremax. BaxkHble OMOMOIEKYIIBI,
conepsxkamue Gochop. 3nauenue Gochopa Kak 3EeMEHTA MUTAHUS.

dochopubie yI0OpEHUS U SIKOJIOTUYECKUE ACTIEKThl UX IPUMEHEHHUS.

VYrinepoa Kak BaKHEWUIINI OMOTEHHBIN 37eMeHT. AimoTponus yriepona. IlpuMenenue
AKTUBHUPOBAHHOTO YIJIS B Ka4eCTBE afcopOeHTa. XUMHUECKHE CBONCTBA YTIepoa.
XUMHUS HEOpPraHWYeCKUX CoeAuHEeHui yriueponaa: okcun yraepoma (II) u (IV).
dusnosnornyeckoe aercteue okeuaa yriaepona (II). Ponas yriaexkucnoro raza B nUTaHUU U
npixanuu. [TapHUKOBBIA PQEKT yriaekuciaoro rasa. 3HaueHHe KapOOHATOB B MPHUPOIE.
KpyroBopoT yrieposaa B npupoie. IK0JIOTHUECKUE aCIIEKThl XUMHH YIIIEpOa.

Kpemuuit kax mouBooOpasyromuii sneMeHT. Pu3ndeckue W XUMHUYECKHE CBOICTBA
kpemuus. Kpemuesem. Keapu. Kapuesoe crekno. Kpemuuesbie kucnotbl. CUIUKATHI U
ATIOMOCHUIIUKATBl Kak TouyBooOpasytomue MaTtepuanbl. (OCOOCHHOCTH  CTPOSHUS
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29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

BOJIOHAOYXAIOIINX CHUIUKATOB. Wx3HadeHwe i IuioAopoaus mmouB. CHIMKATBI B
npupojie. Kaomun. Posib cHIMKAaTOB KaK CTPOUTEIHHBIX MaTEPUATIOB.

OcobOeHHOCTH XMMHU T€pMaHHS, 0JIOBAa W CBUHIA. [[pUMEHEHHE 3THX JJIEMEHTOB M UX
COCIMHEHUH. JKOJIOTHYECKast ONMACHOCTh COCMHEHHUI CBUHIIA.

Ponp Hatpus u kanuss B OMOXMMHUU PACTEHUM W KMBOTHBIX. PoJib HATpus W Kanus B
noysax. XUMHUYECKUE CBOMCTBA MICIOYHBIX MeTauioB. lllemoyHble MeTaiuibl Kak
BoccTaHoBUTENU. KaTHOHUTHI 1 MOHHBIA OOMEH HATpus, Kadus U JPYTUX OTHO3APSTHBIX
HMOHOB TIOYBEHHOTO pacTBOpa. KpyroBopoThl HATPUS U Kalus B PUPO/IE.

Maruuii 1 KanbIMid Kak 1mo4ysooOpa3yomuye U OMOJIOTHYECKH aKTUBHBIE AJIeMEHThl. Mx
MOHOOOMEHHOE TIOBE/ICHHE B MoYBax. Du3HUeCKUe W XUMUYECKUE CBOWCTBA MarHus U
KaJIbIIMSI, ©X BOCCTAHOBUTEIBHBIE CBOMCTRA.

ConeoOpa3Hble, TBEpIblE U BOJOPACTBOPUMBIE COCAUHEHHS: THAPUIBI, TaJTOTECHUBI,
OKCUJIBI, THUIAPOKCHIBI, CyIb(UIBI, HHUTPUIBI, KapOuael. Kpucrammoruaparsr.
PactBopumMocTs ux coseir B Boje.KoMIIEeKCHBIE COETUHEHUS MarHus M KaJibIUs, MX
cTpoeHre W mMpovyHOCTh. Comm MarHusi W KalblUsl KaK OCHOBAa CTPOUTEIBHBIX
MarepuaioB. BpemMeHHast 1 TOCTOSTHHASI )KECTKOCTh BOJIbI. CITOCOOBI YMSATUYECHUS BOJIBI.
bop u amomunHuii B Owmocucremax. bop Kkak MHKpPOARJIEMEHT, AallOMHUHHUN Kak
MMOYBOOOPA3YIOMIUK dJeMEHT. MeTauIMuecKuil aTIOMUHUM KaK KOHCTPYKIIMOHHBIN
Marepuan

OTnuuue 3IEeKTPOHHOTO CTPOCHHS aTOMOB OOpa U allOMUHUSL OT CTPOCHHS APYrUX
3JIEMEHTOB mnoArpynnbl. dusnueckue M XHMHUYECKHE CBOMCTBA AJIEMEHTHOro Oopa.
TepmonuHamuika 00pa3oBaHUs OWHAPHBIX COCIWHEHMH OOpa, WX CTPOCHHE U
XUMHUYeckue cBoiictBa. Kucnopomneie coeauHeHus Oopa: okcuja, OOpHas KHCIOTa,
MOJIMKKUCIIOTHI 60pa, UX COJIH.

®u3nueckue U XUMUYECKHE CBOICTBA METAJUIMYECKOTO alOMHHMS. TepmoanHaMuka
oOpa3oBaHusi OMHAPHBIX COEIMHEHUUN ATIOMUHHS U3 TMPOCTHIX BEIIECTB, Ba)KHEHIINE
XMUMHUYECKHE CBONCTBA OMHAPHBIX COCIMHEHUHN alFOMUHHUSL.

Oxcuapl U TUAPOKCUIBI ATIOMUHHS, pasHOOOpa3ue X CTPOCHHs, aM(POTEPHOCTh ITUX
coeuHEHM. AKkBaKoMILIEKC KaTuoHa Al*Y, 0cOGEHHOCTH ero CTpoeHHs U IOBEICHUS B
pacTBopax.

Conu amOMHHMS, HUX KPUCTAJUIOTUAPATHI, PAaCTBOPHUMOCTb B BOJAE MU TUAPOIM3.
KomrnekcHbie coenHeHusT allfOMUHMS U 00pa, UX YCTOWYUBOCTH B BOJHBIX pacTBOpax.
AJIOMOCHUIIUKATBI, UX CTPOCHUE.

3aBHCHMOCTh CBOMCTB MEPEXOJAHBIX METAUIOB OT 3JCKTPOHHBIX CTPYKTYp S-, P-, d- u f-
noaypoBHei aroMoB. OCOOEHHOCTH aTOMHBIX XapaKTepUCTUK d-MeTalIoB, OTIUYAIOIINE
UX OT S-MeTayioB. DU3MUECKHE CBOMCTBA NEPEXOJHBIX METAUIOB M IMPUYUHBI UX
pa3Ho0Opasusl.

Oo6mue xumuyeckue ocobeHHoctu d-meramnoB. Bricmme oxcuabl 3d-mMeTamioB W UX
MIPOU3BO/IHBIE: KUCIOTHI, TOJUKUCIOTHI, COJIH.

CoenuHeHus, coepkaiiiue arToMbl 3d-MeTalioB B HU3IIUX CTEMEHAX okuciaeHus (+1, +2,
+3); OKcuAbl, TUAPOKCHUABI, AKBAKOMIUIEKCHL. WX OKHUCIUTEIHbHO-BOCCTAHOBUTENIbHAS
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ycTOMUMBOCTh. KOMIUIEKCHBIE COEAMHEHHsI JBYX M TpeX3apsIHbIX KaTHOHOB 3d-

MCTAJLJIIOB.

41. Oco0eHHOCTH XWMHH BaKHEHIIMX OWOTCHHBIX d-METayuIoB: MEIW, LWHKA, MapraHia,

JKeJie3a, KoOajabTa, MOJIUOAcHA.

10 CAMOCTOSATEJBHASA PABOTA OBYYAIOLIUXCA
CopepxaHue, TpeOOBaHMsI, YCIOBHS M TOPSIOK OPTaHHW3AIlMU CaMOCTOSTEIbHON
paboThl 00yYarOUUXCs ¢ yueToM (OpMbI O0yUEHHS OMPEEISIETCS B COOTBETCTBUH C

«IlonoxxenueM 00 oOpraHuszanuu

CaMOCTOSITENIbHOW ~ pabOoThI

00yJarouuxcs,

yTBEpKICHHBIM YueHbIM coBeToM Yal'Y (mpotokoin Ne 8/268 ot 26.03.19 1.).
®opma oOyueHus: O4Hasl.

Ha3panue pasnenoB ¥ Bua camocrositesibHoi padoTsl |O0beM B| DopMa KOHTPOJIs
TeM yacax
Tema 1. buorennsie|lIpopaboTka yaeOHOTO MaTepuaia BKJTIOUCHIC
AIIEMEHTHI C  HCHOJb30BAaHHUEM  PECYpPCOB BOIIPOCOB Ha
y4e0HO-MEeTOAMIECKOTO u

MH(POPMAITMOHHOTO OOCCTICUCHHS

KOJUIOKBHyMaXx,

2 TECTUPOBAHUU U
JUCUUIIIINHBL.
[ToArOTOBKA K YCTHOMY OIPOCY M 3adere
TECTUPOBAHUIO.
IloaroroBka x coade 3ayera.
Tema 2.Bogopo. [TpopaboTka yueOHOTO MaTepuasa BKJTIOUCHIC
C  HCIOJb30BAHUEM  PECYPCOB BOIPOCOB Ha
y4eOHO-METOAUYECKOTO u KOITOKBHYMAX,
nH(pOpMaIMOHHOTO 00eCTICUCHUS
2 TECTUPOBAHNUU U
JUCUUIIIUHBI.
[ToaroroBka K yCTHOMY OIIPOCY H sadere
TECTUPOBAHUIO.
[ToaroroBka k caaue 3auera.
Tema 3. buorennsie|lIpopaboTka yueOHOTO MaTepuaia BKJIFOUCHHUE
DJIEMEHTHI VIIA-[c  HUCHONB30BaHUMEM  PECYPCOB BOIIPOCOB Ha
MOATPYIIIIbI y4eOHO-METOAUYECKOTO u KOJLIOKBHYMAX,
nH(}OpPMaITMOHHOTO 00eCTICUCHHUS
2 TECTUPOBAHUU U

JMCLUIUIAHBL
[loaroToBka K ycTHOMY OmIpocy U
TECTUPOBAHUIO.

IToaroTtoBka k crave 3auera.

3a4CTC
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Tema 4. buorennsie|lIpopaboTka yueOHOTO MaTepuana BKITIOUCHIIE
9JIEMEHTBHI VIA-|c  uCnoiib30BaHUEM  pecypcoB BOIIPOCOB Ha
MO AT PYIIITBI y4e0OHO-METOAMYECKOTO i KOJLIOKBHYMAX,
UH(POPMAITMOHHOTO 00eCIICUCHHSI
N — TECTUPOBAHUU U
[ToaroroBka K yCTHOMY OIIPOCY H satere
TECTUPOBAHUIO.
IloaroroBka K caade 3adera.
Tema 5. buorennsie|lIpopaboTka yaeOHOTO MaTepuaia BKJTIOUCHIUE
DIIEMEHTBI VA-{c  HCIOIB30BaHUEM  PECYPCOB BOIPOCOB Ha
MO ITPYTIITHI y4e0HO-METOAMYECKOTO i KOJLIOKBHYMAX,
MH(}OPMaLIMOHHOTO 00ecTeueHHst
JE— TECTUPOBAHUU U
[loaroroBka K yCTHOMY OIIPOCY H 3adere
TECTUPOBAHUIO.
ITonaroToBka Kk ciade 3adeTa.
Tema 6. buorennsie|lIpopaboTka yaeOHOTO MaTepuaia BKJTIOUCHIE
DIIEMEHTBI IVA-|c  wucnonb3oBaHMEM — PeCypCcoB BOIIPOCOB Ha
IO ITPYTIITHI y4e0HO-METOAMIECKOTO i KOJIIOKBHYMAX,
MH(OPMALIMOHHOTO O00ecreyeHust
e —— TECTUPOBAHUU U
[ToaroToBka K yCTHOMY ONpPOCY U 3avere
TECTUPOBAHUIO.
IloaroroBka k cgade 3ayera.
Tema 7. buorennsie|lIpopaboTka yaeOHOTO MaTepuaia BKJTIOUCHIC
onemenTsl IA- um I[A[c  uCmoOnb30BaHMEM  peECypCcoB BOIPOCOB Ha
MO ICPYIII y4e0HO-METOAMYECKOTO " KOITOKBHYMAX,

nH(pOpMaIMOHHOTO 00eCTICUeHUS
JMCIUTUTAHBL

[ToaroToBKa K yCTHOMY OIPOCY U
TECTUPOBAHUIO.

[MoaroToBka k ciade 3adeTa.

TECTUPOBAaHNH U
3a4€CTC

Tema 8. buorennsie|lIpopaboTka yueOHOTO MaTepuana BKJIFOYCHHUE
3JIEMEHTHI [IIA-|{c  uWCIONB30BAHMEM  PECYPCOB BOIPOCOB Ha
MO PYIIIIbI y4eOHO-METOAUYECKOTO " KOJLTOKBHYMAX
nH(})OpPMaITMOHHOTO 00eCTICUCHUS ’
TECTUPOBAHUU U
JMCHMIUIMHEL.
[loaroroBka K yCTHOMY OIIPOCY U 3aqere
TECTUPOBAHUIO.
IloaroroBka Kk caade 3a4era.
Tema 9. buorennsie|lIpopaboTka yueOHOTO MaTepuana BKJIFOYCHHE
AJIEMEHTHl  TMOOOYHBIX|C  HCIIOJNB30BAaHHEM  PECYPCOB BOIIPOCOB HA
MO ACPYIII y4eOHO-METOAUYECKOTO u KOJIOKBHYMAX
[Tepuonnueckon UH(GOPMAITMOHHOTO 00eCIeYeHHUSI ’
TECTUPOBAHUHU U
CHCTEMBI JUCLUILINHEL.

J.1.MeHpeneeBa

[loaroToBka K ycTHOMY OmIpocCy U
TECTUPOBAHUIO.
IToaroroBka k crave 3auera.

3a4CTC
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11 YYEBHO-METOAUYECKOE U TH®OPMAIIMOHHOE
OBECINEYEHUEJIUCHUIIJINHBI

a) Cnucok peKoOMeH/yeMoii TuTepaTypsbl
OcHoBHas:
1. Huxumuna, H. I OOmas m Heopranmdeckas xumus B 2 4. Yactp 2. XuMHS 3JIEMEHTOB .
yueOHUK u npakTukyMm aist By30oB / H. I'. Hukutuna, B. Y. 'pebenpkoBa. — 2-¢ u3j., mepepad. u

non. — Mocksa : M3parensctBo IOpaiit, 2021. — 322 c.— (Beicmiee o0OpaszoBaHue). —
ISBN 978-5-534-04787-5. — Tekcr : snexkrponnsiii // OOpa3oBarenbHas miaardopma FOpait
[caiiT]. — URL:

Epmonaesa B.U., Xumusa snemeHToB : Yueb. nocodue / Epmomnaesa B.U., I'opmkosa B.M.,
Cneabko JLE.; ITox pen. A.W. 3axapoBa. - M. : U3narensctBo MI'TY um. H. O. baymana, 2007.
- 176 c. - ISBN 978-5-7038-3009-3 - Tekcr : anekrponnsiii // DBC "KoHcynpTant cryaenrta" :
[caiiT]. - URL :http://www.studentlibrary.ru/book/ISBN9785703830093.html

JlonmoiHuTEILHAS
1. Hecmepos A.A. Xumusi IEPEXOHBIX DJIEMEHTOB [DJIEKTPOHHBIN pecypc]: yueOHoe mocooue/
Hectepor A.A., basa E.M., Pei6ansuenko U.B.— DnekTpoH. TekcTOBBIE JaHHBIC.— POCTOB-Ha-
Hony: UznatenbctBo FOxHOTO (enepanbroro yHUBepcutera, 2015.— 68 ¢.— Pexum gocryma:
http://www.iprbookshop.ru/78718.html.
2. Pocun, M. B. Obmas u Heoprannyeckas xumus B 3 T. T. 2. Xumus s-, d- u f- smemMeHTOB :
yueOnuk miusa By30B / . B. Pocun, JI. JI. Tomuna. — Mocksa : U3gatensctBo FOpatit, 2020. —
492 c. — (Beicmiee obpazoBanue). — ISBN 978-5-534-02292-6. — Tekcr : 3neKTpOHHBIA //
Oo6pazoBarenbHas matdopma FOpaiir [caiir]. — URL: https://urait.ru/bcode/450388
Y4yeOHO-MeTOANYECKAS
1. sanoBa JI. A. BuoreHHble 3JIeMeHTBI .| METOJAMYECKHE YKa3aHHs ISl CaMOCTOSITCIILHON
pabotsl OakaaBpoB HampasiaeHus: moarotoBku 04.03.01 Xumust / JI. A. BanoBa; Ynl'VY, Dxon.
dak. - YiupsHoBck :Ynl'Y, 2019. - 3arn. ¢ skpana; HeonmyOnmMkoBaHHBIA pecypc. - DIEKTPOH.
TEKCTOBBIC  JIaH. (1 dbaiin : 576  Kb). - Tekcr : 3JICKTPOHHBIM.
http://lib.ulsu.ru/MegaPro/Download/MObject/6949

CornacoBaHoO:

Hauansuuk otnena HBE Val'V  / OkxyneBa U.A./ ///”/'/ 10.06.20

JIO:DKHOCTH COTPYAHHKA HAYYHOMH OHOIHOTEKH OHUO Aonuch

0) nporpaMMHoOe obecrieyenmne
1. MicrosoftOffice

2. OC Windows Professional
3. Awdxtumiaruar BY3

B) IIpodeccuonaibHbIe 0a3bl JAHHBIX, HHPOPMALMOHHO-CIIPABOYHbIC CHCTEMBI

1. DneKTpOHHO-0MOIMOTEUHbIE CHCTEMBI:

1.1. IPRbooks : anexTpoHHO-OMOIMOTEUHas cucTeMa : caiiT / rpynna komnanuidi A I1u
Ap Memua. - Capatos, [2021]. — URL: http://www.iprbookshop.ru. — Pexum mocryma: mis
3aperucTpup. Nojb3oBatesel. - TeKCT : 3eKTPOHHBIM.
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1.2. FOPAUT : snekTpoHHO-6uGmMoTeuHas cuctema : caiit / OOO DiekTpoHHOE
usnarensctBo FOPAMT. — Mocksa, [2021]. - URL: https://urait.ru. — Pexum pocryma: s
3apEruCTPUP. MOJIb30BaTENEH. - TEKCT : AJEKTPOHHBIN.

1.3. KoHCynbTaHT CTyIeHTa : DIEKTPOHHO-OMONMMoTewyHas cuctema : cat / OOO
[Tomutexpecype. — Mockpa, [2021]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. —
Pexxum noctyma: aiist 3apeructpup. nojab3oBareneil. — TEeKCT : 3JeKTpOHHBIM.

1.4. KoHCynbpTaHT Bpada : 3JIEKTPOHHO-OMOMMoTedHas cucrema : cait / OOO Beicmas
IIKOJIA OPraHu3alMd W  YIOPaBJIEHUA 3ApaBOOXpaHCHHEM-KOMIUIEKCHBIA ~ MEIULIMHCKHAMN
KoHcanTHHr. — MockBa, [2021]. — URL: https://www.rosmedlib.ru. — Pexum noctyma: mis
3apEruCcTPUp. MOJb30BaTeNen. — TEKCT : ANEKTPOHHBIN.

1.5. bonbmiast MenuurMHCKass OMOIMOTEKA : AJIEKTPOHHO-OMOIMOTEYHAs CUCTEMa © CalT /
OOO byxkam. — Tomck, [2021]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum mocrtyma:
JUISL 3apETUCTPUP. MOJIb30BaTENEh. — TEKCT : JIIEKTPOHHBIMN.

1.6. Jlanp : snexkTpoHHO-OMOMHoTeuHas cucrema : caut / OOO OBC Jlanp. — CaHKT-
[TetepOypr, [2021]. — URL: https://e.lanbook.com. — Pexxum gocrtyma: i 3aperucTpup.
0JIb30BaTeNed. — TEKCT : AJEeKTPOHHBIN.

1.7. Znanium.com :3JaeKTpOHHO-OMOIHoTeYHass cuctema : cait / OOO 3HaHuyM. -
Mocksa, [2021]. - URL: http://znanium.com . — Pexum poctynma : sl 3aperucTpup.
MoJIb30BaTeNel. - TeKCT : 3IEKTPOHHBIN.

1.8. ClinicalCollection : xoekmusi A8 MEIWIUHCKAX YHUBEPCHUTETOB, KIMHUK,
MEIUITMHCKUX OnbIMOTEK /l EBSCOhost : [mopran]. — URL:
http://web.b.ebscohost.com/ehost/search/advanced?vid=1&sid=9f57a3e1-1191-414b-8763-
e97828f9f7e1%40sessionmgrl02. — Pexxum gocTyma : [Jis aBTOPH3. MOJb30BaTeaei. — TeKCT :
3IEKTPOHHBIMN.

1.9. Pycckuii s3bIK KaK HMHOCTPAHHBIM :3JIEKTPOHHO-00Pa30BaTEIbHBIN pecype s
WHOCTpaHHBIX cTyACHTOB : cailT / OO0 Komnanus «Ai [Ilu Ap Meauay». — Capartos, [2021]. —
URL: https://ros-edu.ru. — Pexxum mocTyma: [Uist 3aperucTpup. monb3oBareneid. — Tekcr :
3JIEKTPOHHBIN.

2. Koncyabrantllimioc [DnekTpoHHBIN pecypc]: cnpaBouHas mpaBoBas cuctema. /000
«Koncynbrant [Lntoc» - DnexktpoH. nad. - Mocksa :Koncynwsrantl Intoc, [2021].

3. ba3bl JaHHBIX NePUOAUYECKUX U3TAHUIN:

3.1. ba3a naHHBIX EPHOIUYECKUX W3JIaHUM : AeKTpoHHBIC xypHaIbl / OO0 UBUC. -
Mocksa, [2021]. — URL.: https://dlib.eastview.com/browse/udb/12. — Pexxum moctyma : uis
aBTOPH3. MOJIb30BaTENEH. — TEKCT : ANEKTPOHHBIMH.

3.2. eLIBRARY.RU: nayunas snektponHas Oubnuoteka : cadt / OOO Hayunas
Onektponnas bubnnoreka. — Mocksa, [2021]. — URL: http://elibrary.ru. — Pexxum noctyma : ajist
aBTOPH3. OJb30BaTENEH. — TEKCT : ANEKTPOHHBIN

3.3. «Grebennikony : snextponnas 6udmuoreka / U] I'pebennukos. — Mocksa, [2021]. —

URL:  https://id2.action-media.ru/Personal/Products. — Pexum pgocTyma : s aBTOPH3.
M0JIb30BaTeNeh. — TeKCT : JIIEKTPOHHBIM.

4. HanmoHanbHasi JJeKTPOHHAas OuO/aMOTeKa : DIEKTpPOHHas OuOIHOTEKa
¢benepanbHas rocynapcTBeHHas HH(GOPMAIMOHHAs CUCTeMa : caiT / MUHUCTEPCTBO KYJIbTYpHI
P® ; PI'b. — Mockga, [2021]. — URL: https://H36.pd. — Pexum moctyna : ans moiib30BaTenei
Hay4HOUM OnOInoTeku. — TeKCT : 3JeKTPOHHBIM.

5. SMARTImagebase Il EBSCOhost : [mopTaun]. - URL:

https://ebsco.smartimagebase.com/?TOKEN=EBSCO-
1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741. — Pexxum jgoctyma : JUisi aBTOPH3.
noJsib3oBareneil. — M3o0pakeHue : SIeKTPOHHBIE.

6. ®enepanbHbIie HHPOPMALMOHHO-00pPa30oBaTe/IbHbIC IOPTAJIBI:
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http://web.b.ebscohost.com/ehost/search/advanced?vid=1&sid=9f57a3e1-1191-414b-8763-e97828f9f7e1%40sessionmgr102
http://web.b.ebscohost.com/ehost/search/advanced?vid=1&sid=9f57a3e1-1191-414b-8763-e97828f9f7e1%40sessionmgr102
https://dlib.eastview.com/browse/udb/12
http://elibrary.ru/
https://id2.action-media.ru/Personal/Products
https://нэб.рф/
https://ebsco.smartimagebase.com/?TOKEN=EBSCO-1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741
https://ebsco.smartimagebase.com/?TOKEN=EBSCO-1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741
https://ebsco.smartimagebase.com/?TOKEN=EBSCO-1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741
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6.1. EnnHoe OKHO jocTyma K o0pa3oBaTelbHBIM pecypcam : QenepaibHbIi mopran /
yapeautens ®IAOY AINO HPI'OII m UT. — URL: http://window.edu.ru/ . — Texkcr
JJIEKTPOHHBIH.

6.2. Poccuiickoe oOpazoBanme : (enepanpHbli moptan / yupemurens GTAOY 1O
LPI'OIT u UT. — URL.: http://www.edu.ru. — TekcT : 31eKTpOHHBIHA.

7. Oopa3oBaresabHble pecypebl Yal'y:

7.1. Dnexrponnass OubOnmuorexka Ynl'V : momyns ABMC Mera-ITPO / OO0 «/lara
Okcnpece». — URL: http:/lib.ulsu.ru/MegaPro/Web. — Pexxum noctyma : ajisi 1moJib30BaTelnei
Hay4yHOU OnOMMoTeKku. — TEKCT : 3JEKTPOHHBIM.

CoranacoBano: =
3am.Hau. YUTuT KnoukoBa A.B. //77//« / 14.06.2020
Jlosoknocets corpyannka YU TuT ®HO MOJUTHCH

10 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE HAYYHO-

HCCJENOBATEJbCKOM PABOTHI

VYueOnas ayautopust 212 ans npoBefeHMs JEKUUH, TPYNNOBBIX W HWHIUBUAYAJTbHBIX
KOHCYJIbTAIIMM, TEKYIIEr0 KOHTPOJS M TMPOMEXKYTOYHOW arrectanmu (¢ HaOOpOM
JIEMOHCTPAIIMOHHOTO 00O0py/IOBaHUsl JUIsi 0OecredyeHHuss TeMaTHUeCKUX WIUTIOCTpaluii B
COOTBETCTBUM C pabodeil mporpaMMoil auCHMIUIMHBI). [loMelieHne yKOMIUIEKTOBAHO
CHeIMaTU3UPOBAHHON MeOenpi0 Ha 24 TOCAaJOYHBIX MECT M TEXHUYECKUMH CPEICTBAMU:
9KpaH HACTEHHBIM, JOcKa ayauTopHas. Paboudee mecto mpemnomaBarens, WI-FI, uaTepHer.
IInomans 42,93 KB.M.

VYyebnast aynuropus 216 s mpoBeACHUS, 3aHATHIA JJAOOPATOPHOTO THUIIA, TPYIIOBBIX U
WHIUBUAYAIbHBIX KOHCYJIbTAI[MM, TEKYLIEro KOHTPOJISI U MPOMEXKYTOUHOH arrectamuu (c
Ha0OpOM  JEMOHCTPAIMOHHOTO  00OpyAoBaHUsA A OOecredyeHus  TeMaTHUYeCKUX
WUIIOCTpPAIlMii B COOTBETCTBUM ¢ paboueil mnporpammoil mucuumuiuael). [lomemenue
YKOMILUIEKTOBAHO CIEIUAIU3UPOBAHHON MebOesbio Ha 16 mocaJouyHbIX MECT U TEXHUYECKUMHU
CpeICTBaMU: DKpaH HACTEHHBIN, Mocka ayautopHas. Pabouee mecto mpenonaBatens, WI-FI,
uHtepHeT. [Inomanp 42,93 kB.M.

YueOHas ayauTOpust Al CaMOCTOATENbHON paboTsl ctyneHToB 230 ¢ noctynom k ObC.
JUIs  caMOCTOsSTenbHOUW paboTel crymeHToB, Wi-Fi ¢ gocrymom k 3JOHUOC, O3SbC.
KoMmbroTepHblii  KJIacC YKOMIUIEKTOBAHHBIM — CIEUANIM3UPOBAHHOW Mebenpto Ha 32
MOCAJIOYHBIX MECT U TEXHHYECKHMMH cpeacTtBamMu oOydenus (16 mepcoHalbHBIX
KOMITIBIOTEPOB) ¢ AocTynoM Kk cetu «Mutepuer», JUOC, OBC. [Tnomans 93,51 xB.M.

UwuranpHelii 3a1 HaydyHOU OnOIMoTekH (ayautopus 237) ¢ 30HOM Ui CaMOCTOSTENLHOM
pabote, Wi-Fi ¢ gocrymom k OHOC, DOBC. Ayautopuss yKOMIUIEKTOBaHA
crenranu3upoBaHHOd MeOenpto Ha 80 TMOCaJOoYHBIX MECT W OCHAIEHAa KOMIIBIOTEPHOM
TEXHUKOHU ¢ poctynoM k cetn «MHTeprer», DUOC, ObC, skpanom u npoekropom. Ilnomane
220,39 kB.M.

11 CHELUAJILHBIE YCJIOBHUS AJ151 OBYYAIOLIUXCS C
OTrPAHUYEHHBIMH BO3MOKHOCTSIMH 310POBbSI (OB3) U
WHBAJINJIOB
B cJrydac HCOGXOI[I/IMOCTI/I, 06y"IaIOU_II/IMCSI Hn3 4Yucjaa Ja C OrpaHUuYCHHBIMU

BO3MOKHOCTSAMH 3O0POBBA (HO 3asABJICHHUIO 06yqalomeroc;1) MOTYT IMpeajiaratbCi OAHU U3
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MuHHCTEpPCTBO HAYKU U BEICIIEro oopa3oBanust PO

o o Dopma
VYIIbSHOBCKUI TOCY1apCTBEHHBII YHUBEPCUTET

®-Pabouast mporpamMma Iy CLUILIAHbL

CJICAYIOIIUX BAapPHAHTOB BOCIIpUATHA I/IHq)OpMaL[I/II/I C YyUucTOM HX HWHIUBUAYAJIbHBIX
MCUXO(PHU3NUECKUX 0COOCHHOCTEH:

— JUIA JIAI ¢ HApyOICHWSMHU 3PEHUS: B MEYaTHOW (opMe YBEIMYEHHBIM MIpH(TOM; B
dbopMe IIIEKTPOHHOTO AOKyMeHTa; B (opme aymamodaiina (mepeBo] y4eOHBIX MaTepUATIOB B
aymuodopmar); B medatHor (opme Ha s3bIke bpaiiis; WHIMBUAYaIbHBIE KOHCYJIBTAIlUU C
IMPHUBJICYCHHUEM TI/I(i)J'IOC}’pIIOHepeBOI[LII/IKa; WHIAWBHUAYAJIIbHBIC 3aaHUA U KOHCYJIbTAllu;

— JUId JHIl C HapylIeHWsMH Ciyxa: B me4datHoi Qopme; B (opme >IEKTPOHHOTO
AOKYMCHTA, BUACOMATCPHUAJIbI C CY6TI/ITpaMI/I; WHAUBUAYAJIbHBIC KOHCYJIbTAIUU C IIPHUBJICUCHUEM
CypAOonCpeBOAYNKA; MHAWBHUAYAJIILHBIC 3a1aHWUA U KOHCYJIbTAlluU,

— JUIsl JIMIl ¢ HApyUIEHUSIMU ONOPHO-ABUTATEIbHOIO ammapara: B Ie4aTtHoil ¢opme; B
dopMe IJEKTPOHHOTO JOKyMeHTa; B ¢opme ayauodaiina, HHIUBHIYaIbHBIC 3aJaHHUS |
KOHCYJIbTallhH.

—  ®opMma npoBelleHUs] TEKYLIEro KOHTPOJS YCHEBAEMOCTH M NPOMEXKYTOUYHOW aTTecTaluu
g oOydaromuxcst ¢ OB3 M MHBaNuAOB yCTAHAaBIMBAETCS C YYE€TOM HWHAMBH]IYaIbHBIX
Ncuxo(U3NUecKux 0COOEHHOCTEN (YCTHO, MUCbMEHHO, MPH MOMOIIY KOMIbIOTEpa, B (dopMme
TectTupoBanus W T.1.). [lpu HeoOxoaumocTu  oOydaromeMycs MIPEAOCTABIISIETCS
JOTIOJTHUTENBHOE BpeMs IJIs MOATOTOBKHU OTBETA U (MJIH) 3alIUTHI OTYETA.

Pazpabotunku: nouent JI.A.MBaHoBa
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