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1. Mecro n nesn aucuMIIMHBI B cTpykType OIIOII

Hucnunmuna «O01mast Xumus» oTHOcUTes K 6azoBoi yactu bioka 1 OIIOIT (B1.5.16)
mo crenuanbHoctd 31.05.03 CromaToJiorusi, SBISEeTCS 00S3aTENbHON JISI OCBOCHUS
CTyJEHTaMH Ha IIepBOM oy oOydenus B 1 cemectpe.

Huctummaa «OO0mas xumus» 0a3upyeTrcss Ha 3HAHUSAX, MOJNYYEHHBIX CTYACHTaMHU
IpU U3YYCHUHM XUMHUHM B cpeiHed mikosie. J[ns yCBOEHHS MUCHUIUIMHBI CTYACHT HOJKEH
BJIQJICTh XMMHYECKON TEPMUHOJIOTHEH; TOHUMATh CMBICTT XUMUYECKUX (OPMYIT B CUMBOJIOB,
UHACKCOB M KOA(P(GUIMEHTOB B XMMUUYECKUX YPAaBHEHUSX PEaKIMii; UMETh MpPEICTaBICHUS
00 OCHOBHBIX KJIacCaX HEOPTaHWYECKUX COCIWHEHUH; TIMOHUMATh pPA3IHUUe MEXKIY
XUMHUYECKUMH M (QU3UYECKUMH SIBJICHHUS MH; HUMETh IHpeJcTaBieHne 00 aTOMHO-
MOJICKYJISIPHOM YYCHHH; UMETh HABBIKU PEIICHHSI MPOCTEHIIINX PACYCTHBIX 3a/1a4.

Leabio ocBoeHusi AUCHMILUIMHBI «O0masi XuMus» SIBJSIETCS TEOpeTHUYECKas U
MPAKTUYECKasl MMOJATrOTOBKA CTYACHTOB 10 OCHOBHBIM ((hyHIaMEHTAIBHBIM) pa3jieiam o0Ien
XUMHUM C YYE€TOM COBPEMEHHBIX TEHACHIMHA pPAa3BUTUS XHUMUYECKOW HAyKH, 4YTO
oOecrnieunBaeT pelleHre BBITYCKHUKOM 3aJa4 Oyayiei npodecCuOHaIbHON JesITENbHOCTH.

2. Ilnanupyemble pe3yJbTAaThl O00y4YeHHs MO JAUCHHUILUIMHE, COOTHECEHHBbIE C
IVIAHUPYEeMBbIMH  Pe3yJIbTATAMHM OCBOCHHUSI 00pa30BaTeJIbHOH NPOrpaMMbl
(KOMIIeTEeHIIUSIMH BBINIYCKHUKOB)

dopMupyeMble KOMIIETEHIHU I[InanupyemMble pe3ybTaThl 00yUeHHS 110

(popMupoBaHUA KOMIIETEHIM

AUCHHUIIJINHE (MO}IyJ’llO), XAPaKTEPU3YOIIHE 3TAIlbI

OIIK-T7 - roTOBHOCTb K 3 (OINK-7) 3HaTh OCHOBHBIC HCTOYHHKH

1o
UCIIOJIb30BAaHUIO OCHOBHBIX (PU3UKO- | MPUOOPETEHUIO HOBBIX 3HAHUH H  (opMUPOBaHUIO

XUMHUYECKHUX, MAaTEMAaTUYECKUX U
MHBIX €CTECTBEHHOHAYYHBIX
MOHSTUN U METOJIOB NPU PELICHUH
npodecCHOHATBHBIX 3aa4

CYXKJIEHU B 00JIACTU XUMUHU.

Y (OIIK-7) VYmerb WUCIONB30BaTh  IOJOXKEHHUS
COOTBETCTBYIOIIMX TEOPUW NJisi OLICHUBAHUS M aHaIM3a
Pa3TMYHBIX HAYYHBIX IPOOIIEM B 001aCTH XUMHUH.

B (OIIK-7) Baagerp HaBbIKAMU aHAIW3a TEKCTOB IO
HayyHBIM MpobieMaM B O0ONACTH XHMHH, HCIOIB3Ys
COBpPEMEHHBIE O00pa3oBaTeIbHbIE U HH(POPMALMOHHBIE
TEXHOJIOTHUH.

3. CTpyKTypa u cojiep:KaHHe JUCHUTLTHHBI (MOXYJIsA)

O06beM TUCIUIUTUHBI (MOYJIsl) COCTABINSAET 3 3aUeTHbIEe eMHUIbI, Bcero 108 vacos, u3
KOTOpBIX 53 "aca cocTaBiisieT KOHTaKTHas paboTta oOydJaromierocs ¢ mpernojaaBareiem (34
yaca JeKIHid, 17 4YacoB MpakTHUECKuX paboT, 2 yaca MEpOINpPHITHS NPOMEKYTOUHOTO
KOHTPOJIs1), 19 4acoB COCTaBIsAET CAaMOCTOsATENIbHAS paboTa o0yJaromerocs (B T.4. BKIIOYas
36 "acoB —TIOATOTOBKH K 3K3aMEHY).

CopneprkaHve TUCUUTITAHBI

HaumenoBanme u KpaTkoe B Tom 4ncie
co/iep;KaHue pa3iesioB U TeM g Konraxrnas pabora R .
JHCHHIUIHHBI (MOZLYJIs1), S (paGoTa BO B3aMMOJIeliCTBHH ¢ IpenogaBaTeiem), | o g 2 _
(¢opma npomMekyTOUHOMT g Yachl, U3 HHX E % % é
aTTeCTAallMH 1O TUCIUILIMHE § 3ansarus IIpakTuyeckue Bcero § :- § 5
< JIEKIIHOHHOT0 3aHATUS ZE 2 =
THNA o °
Tema 1 10 4 3 7 3
ATOMHO-MOJIEKYJISIpHASI TEOPUS




Tema 2 8 4 2 2
CtpoeHue aToMa
Tema 3 10 6 4
Ilepuoauueckuii 3aK0H U
nepuoAnYecKas cucTemMa
anemenToB JI.M.Menpeneera
Tema 4 11 6 2 3
Xumnueckas cBs3b. CTpoeHue
MOJICKYII
KonnokBuym no remam 1-4 2 2
Tema 5 11 4 3 4
XHUMHUS S-7JIEMEHTOB
Tema 6 7 4 3
XuMHs P-37EMEHTOB
Tema 7 7 4 3
Oo0riras xapaktepucTuka d-
anemMeHTOB. KomIiuiekcHbie
COETMHEHUS
KonnokBuywm no remam 5-7 4 4
B T.4. Texymuii KOHTPOIIb 2
[TpomexyTounas arTectanus B popme sk3amena: 36 4
Utoro 108 32 16 22

Texkymuii KOHTPOJIb YCHEBAEMOCTH pEaIM3yeTcsl B paMKax JaOOpaTOPHBIX 3aHATHH M

MMPOBCACHU KOJUIOKBUYMOB. HpOMe)KYTOLIHaH arTecTalus OCYIICCTBIIAACTCA HAa OK3aMCHCE.

3.1. Cooepircanue oucuyuniunl

Tema 1. BBenenne. ATOMHO-MOJICKYJ/ISIDHASE TEOPHS.

[Ipeamer xumuu. 3HaueHue Xxumuu. Ponp xumum B Omosorum. [loHsiTHE O BemiecTse.
ITpocTeie W cnoxkHble BemecTBa. PU3NUECKHE M XUMHUYECKHE SABJIEHUA. ATOMHO-
MOJIEKYJIsIpHasi Teopusi: BBeleHUue B uctopuio. Pabotsl JloMmoHOCcOBa, JlaByasbe, JlanbToHa.
[Tousitue 06 atome. AToMHast enuHUIa Maccel. OTHOCUTENbHAs aToMHast Macca. [lonsTue o
xuMuuyeckoM anemente. M3oronsl. [lonsatne o monekyne. OTHOCUTENbHAS MOJIEKYJIIpHAs
Macca. MoJekyisipHble M CTPYKTypHBbIe (opmyinbl. MonekynsipHas M KpHCTaIMYEcKast
auiorporiud. Mok, Mousipaasi Macca. CTEXMOMETPUYECKHE 3aKOHbI XUMHH: 3aKOH
COXpPaHEHMsI MAacCChl, 3aKOH IIOCTOSTHCTBA COCTaBa, 3aKOH KpAaTHBIX OTHOIIEHUMH, 3aKOH
SKBUBaJICHTOB. [lOHSATHME SKBHBAJEHTA, SKBUBAJCHTHOM Macchl. PacdyeT SKBHBaJIE€HTHOH
Macchbl MPOCTOTO U CIOXKHOTO BelecTBAa. DKBHUBAJCHTHBIH 00beM. ['a30Bble 3aKOHBI: 3aKOH
napluuagbHbIX JAaBiieHud JlanmbTOHA, 3aKOH MPOCTHIX OOBEMHBIX OTHOIICHHUH, 3aKOH
ABorazipo u cieacTBUs U3 Hero. MousipHblii 00beM raza. OTHOCHTENbHAs IUIOTHOCTb
OJIHOTO Tas3a mo-Apyromy. YpaBHeHus MenneneeBa-Knaneiipona, Ban-nep-Baanbca.
YcranoBnenue GpopMyIibl BEIIECTBA 110 MPOLEHTHOMY cocTaBy. [IpaBuio /[lrononra u Iltu.
Tema 2. CTpoeHue aToma.

Beenenue B ucropuro Bompoca. PasBurue mpencraBieHME O CTpoeHMM aroMa. Moxenu
crpoenusi aroma (Tomcona, Pesepdopma). DimekTpoMarHUTHBIE BOJIHBI. XapaKTEPUCTUKH
AJIEKTPOMAarHUTHBIX BOJIH: JJIMHA, aMIUIUTYJa, 4acTOTa, BOJHOBOE 4Mcia0. KBaHTOBaHHBIN
XapakTep PHEPreTUYECKUX M3MeHeHWil. YpaBHeHue [lnanka. AtoMHble cniekTpbl. CHEKTp
aToMapHoro Bojopoja. YpaBHeHue PupnOepra. Ilmanerapnas wmopnens aroma bopa.
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KopnyckynsapHo-BonHOBOM TyanusM. YpaBHeHue ne bpoiins. [IpuHnun HeonpeaeneHHOCTH
['eiizenbepra. KBaHTOBO-MeXaHHWYEeCKOE NpPEJCTABICHHWE O CTPOCHHUU aroma. BosHoBas
dbyskus (moustue). KBantosble uncia. ATOMHbBIE OpOuTan. [ paHMYHBIC TTIOBEPXHOCTH S-,
p-, d-opOutaneii. VY3j0Bble MOBEPXHOCTH. MHOTOJICKTPOHHBIE aTOMbl. DaKTOPHI,
BIIMSIONINE HA HHEPTUI0 MHOTOXJIEKTPOHHBIX aTOMOB. [IpMHLMIBI U MOCIEI0BATENBLHOCTh
3allOJIHEHUS DJIEKTPOHHBIX oOojouek: mpuHuun I[laynu, MuHUMYM 3Hepruu (IpPaBUIIO
KneukoBckoro), mpaswio ['yHaa. DekTpoHHBIE TAacTIOpTa aTOMOB. 3aroJIHEHHE 000JI0YeK Yy
snemenToB I, 11, I1I, IV nepuonos.

Tema 3. Ilepuoauyeckuii 3aKOH M __ NepUOAMYECKAs CHCTeMAa  3JIEMEHTOB
JA.MN.MeHaeJieeBa.

[lonpiTkM  cucTeMaruzanuu  3ieMeHTOB.  OTKphITHE  TMEPUOJUYECKOr0  3aKOHA
AN .MenneneeBbiM. CTpyKTypa MNepHOIUYECKON cucTeMbl. [IpuunHa MNEepUOIUYECKOTO
W3MEHEHUS CBOUCTB 3JIeMeHTOB. OCOOCHHOCTH AJICKTPOHHOTO CTPOCHHS aTOMOB JJICMCHTOB
[JIAaBHBIX M MOOOYHBIX MOArpymIl. S-, P-, d-, f-Dnementsr. CBoiicTBa CBOOOTHBIX aTOMOB:
SHEPTHUs ¥ MOTEHIIMAT HOHU3AIIUU, CPOJACTBO K JIEKTPOHY, PaIUyC aToOMa U MEPUOIUIHOCTh
WX U3MEHECHUH.

Tema 4. Xumnueckas cBsi3b. CTpoeHHe MOJIEKYJI.

Hctopus Bonpoca. [Ipuunnasl 06pazoBaHusi XUMHUECKO# cBs3H. OCHOBHBIE XapaKTEPUCTUKU
XUMHUYECKOW CBSI3U: DHEPIHs, JJIUHA, BAJICHTHBIA YTOJ, MOJSIPHOCTH CBSI3H. D(PPEKTUBHBIN
3apsia aTOMOB. J{UITONBHBII MOMEHT CBSA3H. J{UMOIBHBII MOMEHT MHOTOATOMHOM MOJIEKYJIbI.
[Tonsitue 06 anexTpooTpuiaresbHoctd aromoB. [llkama ITlonmuura. M3menenue BenuyuH
ANEKTPOOTPHUIIATENFHOCTEH MO TepuoaaM U rpynnam. CTerneHb OKHCICHHs SJIEMEHTOB.
Pacuer crenenu oxuciaeHus. BaleHTHOCTh XUMHUYECKHUX AJIEMEHTOB. Pa3inuHble TPaKTOBKU
MOHATUSL BAJIEHTHOCTH B COBPEMEHHOW XUMHUU. MeTon BaneHTHBIX cBsi3eld. OCHOBHbIE
MOJIOKEHHUSI METOJIa BAJICHTHBIX CBsi3ed. MexaHu3mMbl 0Opa30BaHMs OOIIMX 3JIEKTPOHHBIX
nap KOBAJIGHTHOW CBA3U. JloHOpHO-akuenTtopHass CBs3b. BaleHTHbIE BO3MOXKHOCTHU
sanemeHToB. OMHApHAsA U KpaTHbIE cBsi3u. OOpa3oBanue o- u nm-cBs3el. [ nbpuanzanus AO:
sp, sz, SpS, Sp3d, Sp3d2. 'eometpust monekyn BeF,, BFs, CH4, NHjz, H,O, PCls, SClg.
MtuoromnenTpoBsie cBsizu. Ctpoenne monekyal HNOsz, Oz, SO,, SOs;. IlpeumymiectBa u
HEJOCTaTKM METO/la BAJIGHTHBIX CBs3eil. MeToa MoIeKynsapHbIX opOutaneid. OCHOBHBIC
nonoxenuss Meroga MO. CesspiBatonue u  paspexisiomme MO. o- u n-MO.
Ouneprerudeckue auarpammsl MO. I'omoaToMHbIe MoJieKynbl 31emMeHToB | u |l mepuonos.
JlnamarHuTHBIE W TIapaMarHUTHbIE MOJeKkynbl. ['erepoaromusie monekynsl CO u NO.
CpaBuenue merogoB BC u MO. MonHas cBsizb. MexaHu3m o0pa3oBaHUsS MOHHOM CBSI3H.
3aBUCUMOCTh MEKHOHHOTO B3aUMOJEHCTBUSA OT PACCTOSIHUS MEXKJIYy HMOHAMH. YpaBHEHUE
bopra. OcoOeHHOCTM HMOHHON CBA3M. Merauueckass CBsi3b. MeXMOJIEKYIsIpHOe
B3aumozeiictue. Cuinbl Ban-nep-Baanbca. DHeprust MexXMOJIEKYIIPHOTO B3aUMOACHCTBUS
B CPAaBHEHHH C DHEPTUEH XUMUYECKOTO B3auMOAeHCTBUA. OpHUEHTAIMOHHOE, WHIYKIIMOHHOE
u JTUCIIEPCUOHHOE B3aUMO/ICIICTBUE. ®DakTopshl, OnpeesIoNnIne SHEPIUI0
MEXMOJICKYJIIPHOTO B3ammojielicTBus. Bomoponnas cBs3b. [lpupona BoaopomaHOM CBSI3H.
Mex- W BHYTPUMOJIEKYJSIpHasi BOJOPOAHAs CBA3b. OHEPrusi BOJOPOAHOM CBSI3H.
3aBUCUMOCTh (DU3UYECKUX CBOMCTB BEIIECTB C MOJEKYJSIPHOW CTPYKTYpOH OT Xapakrtepa
MEXMOJIEKYJIIPHOTO B3aUMOJEHCTBUS (Temmeparypa KWUIEHHs, IUIaBICHUS, TEIJIOThI
($ha30BBIX IEPEXOOB).

Tema S. XuMus S-3J1eMEHTOB.

OcobenHoctu cTpoeHHss atoMoB. CrmOCOOHOCTh K OOpa30BaHUIO XWMHUUYECKHX CBSI3EH.
Xapakrep M3MEHEHHMs CBOWCTB B rpynnax. Bogpopoxn. IlonmoxkeHue »sinemeHTa B
nepuoauyeckoit cucreme. M3orombl Bomopoma. Pu3MYECKHME W XHUMHUYECKHE CBOMCTBA.
B3aumopeiictBue ¢ metaimiaMd M HeMmeTtaiaMu. ['mapuasl. OCHOBHBIE U KHUCJIOTHBIE
rugpuael. CreneHb OkHCIeHUsi aroMa. Haxoxknenwe B mnpupoae. Boma. Ponb Bombl B
Oounonorunveckux mpoieccax. lllenounsie u menoyHo3eMenbHbie MeTamibl. dOusndeckne u
XUMUYECKHe CBOMCTBAa. OTHOLIEHWE K BOJE, KHCIOTaM, HeMmeraiaM. M3meHeHue
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XUMUYECKOM aKTUBHOCTH B rpymnmnax. Okcuabl U nepokcuasl MetaiioB. Conu. Xiopuabl
HaTpus U kanus. KapOonarsl. Oxcua u ruipokcu Kanpius. JKecTkocTh BOJBI U CIIOCOOBI e
ycTpaHeHUs. buonornueckue (pyHKIMM Kalldsg W HATPHS, KAIbIMS M MarHus B JKHBOM
OpraHus3Me.

Tema 6. Xumus p-3j1€MEeHTOB.

O6mwmit 0630p. OCOOEHHOCTH AIEKTPOHHOTO CTPOCHUSI aTOMOB. Ba)kHeHIIe XaIbKOTCHBI —
kuciopon u cepa. Kucnopon. CrpoeHue aTtomMa U €ro OCHOBHBIE XapaKTEPUCTHKH.
Haxoxnenue B mpupojie, pu3ndeckue 1 XUMHUIECKHE CBOMCTBA, MoyueHue. buonornueckas
poab kucinopoga. Pu3ndeckue CBOMCTBA KUCIOpoAa. XuMuueckue cBoiicrBa. CriocoOHOCTh
K okucieHuto. OOpazoBanue okcujoB. OOmas xapakTtepucTuka OKCUAOB. OCHOBHBIE,
aMm(pOTepHbIC, KHUCIOTHBIC OKCHUIBL. 3aKOHOMEPHOE H3MEHEHHE CBOWCTB B MEpPHOJAX U
rpymmax. O6pa3oBanue Haanepokcun (Oz ) u mepokcun (0227) noHoB. Haanmepokcuapl u
nepokcuasl MetamuioB. [lepokcua Bomopona. CBOMCTBA, OBEACHUE B BOJHBIX PAacTBOpPAX.
OxkucnuTeNnbHble ¥ BOCCTAaHOBUTENbHBIE CBOHCTBA. [IpumeHeHne B TeXHHKE, OBITY,
Meauirae. Poibs mepokcuaa Boaoposa B KMBBIX cuctemax. O30oH. CTpoeHHE MOJIEKYIbI.
Ouznyeckue cBoiictBa. OOpa3zoBaHME O30HA B PA3NMYHBIX Ipolieccax. 3allUTHAs pOIlb
030Ha B ipupoje. OKucIuTeNbHast aKTUBHOCTb 030HA. O30HUIBI.

Cepa. CtpoeHue aroma, OCHOBHBIC XapaKTepUCTUKU. PacmpocTpaHeHue B MNPHUPOE.
AmnorponHeie Moaudukanuu. dusudeckue cBoicTBa. COCTUHEHHS CEPhl CO CTEICHBIO
OKHCIIEHUS  —2. CepoBojiopoj. CBolicTBa. Cynbduabt U TUAPOCYIbGUIBL
BoccranoBurenbHbIe CBOMCTBA CYnbQuaA-noHA. COSTMHEHUS CEPhI CO CTETICHBIO OKUCIICHUS
+4. Ilpobnema yrunuzauuu SO; u3z armocdepsl. Cepuucras kucinota. CynbQUTH H
rupocyabGuThl. CoenMHEHHsS Cephl CO CTENEHBbIO OKUCIeHHs +6. CTpoeHHe MOJIEKYJIbI
SO3. dusnueckue u xumudeckue cporicta. Ceprast kucnota. CynbdaTsl U TUAPOCYTb(HATHL.
A3zot. CtpoeHHe aTromMa, OCHOBHBIC XapaKTEPUCTHKUA. BO3MOXKHBIE CTENEHU OKHCICHUS.
Monekynsapubii  a3or. Ilomydyenne. Pusnyeckue U XUMUYECKME CBoMcTBA. HuTpuasl
aneMeHToB. AMMuak. B3aumopeiictBue ¢ Bojgoi u kuciaoramu. OKcuabl a3ota. A30THas
KHCIIOTa M ee coiu. B3aumoneicTBUE a30THOM KHCIIOTHl Pa3IWYHOM KOHIIEHTPALUU C
Metauiamu. ConM a30THOM KHUCJIOTHI M HMX NpUMEHeHHe. HuTpaTbl aMMOHUs, Kalius U
HaTpusi. KpyroBopot a3zora B nmpupoje. buoxumudeckas posib a3orta.

®ochop. CrpoeHne aroma, OCHOBHBIE XapPaKTEPUCTHUKU. AJUIOTPOIHBIE MOAUGUKAIAN
docthopa. Dochunsl. Pochun. Comu dochonusa. I'anorenuast pocpopa. Docdopucras
kucinora. docharsl. [Ipumenenune comneit (ochopHbix kuciorT. buonornueckas ponb
docpopa.

["amorenst. O6mwmit 0030p. DneKTpoHHAS KOH(GUTYpalys aToMoB. Haxoxxaenue B mpupo/ie.
Xnop. dusznyeckue u xumuueckue cBoictBa. [lomyuenue. ColisiHasi KUCIOTa U €€ COJH.
Baxneiimne coenuHeHus xyopa. buoxumudaeckas posib TalOreHOB.

VYrnepoa. Haxoxnaenue B npupone. Amnorponus yriepoaa. Okcunabl yriiepoaa. YroiabHas
KHCJIOTa U €€ coiu. PoIib yriepo/ia B OpraHndecKkoi XUMHHU.

Tema 7. O6uas xapakrepucTuka d-3aeMeHToB. KoMILIeKCHbBIE COeIMHEHMSI.

OOmmit  0030p d-amementoB. (OCOOCHHOCTH  CTPOCHHS  SJIEKTPOHHOHW  00OJIOUKH.
Koopaunanmonnast teopust Bepuepa. ['maBHas u moGounast BaneHTHOCTH. [Ipuponma cun
KOMILIEKCOOOpa3oBaHus. Jlurana, KOMIUIEKCOOOpa3oBaTelb, KOOPAWHAIMOHHOE YHCIIO.
KartroHHble, aHHOHHBIE, AIEKTPOHEUTpaAIbHbIE KOMIUIEKCHbIE coequHeHuss. Homenknatypa
KOMIUIEKCHBIX cOeTMHEHUN. DaKTOPHI, BIUSIONIME Ha CBOMCTBA KOMIUJIEKCHBIX COCIMHEHUN.
Jlurangel: MOHO-, OW-, TOJHACHTAaHTHBIE. XeNaTHbIE KOMIUIEKCHBIE COEIUHEHUSI.
VYCcTOMUMBOCTL KOMIUIEKCHBIX coenuHeHWH. Polib  KOMIUIEKCHBIX COEOUHEHUH B
O6uonornyeckux npoueccax. ['emornooun. Xmnopoduut. buomeranisl 1 OMOIUTraH/bI.

3.2. JlabopamopHhutii npaKmuKym



Ne Howmep paszoena Haumenosanue nabopamopmoti pabomoi
OUCUUNTUHDBL
1 1 PactBopbI
2 2 Ornpezenienne noka3arens IpeIoMICHUS
3 4 Onpenenenue TeMiiepaTyp KUIEHUs U
IUTaBJICHUS
4 ) MeTo/1bl OUHCTKH BEUIECTB

4. OOpa3oBaTejibHbIEe TEXHOJIOTHH

B coorBerctBUM ¢ pabouell mporpaMMoil U TEMAaTHUECKUM IUIAHOM H3yueHUe
JUCLUIUIMHBl TPOXOJAUT B BHJIE AyJIUTOPHOM M CaMOCTOSATEIbHOH pabOThl CTYIEHTOB.
Y4eOHbIii Mpoliecc B ayIUTOPUU OCYIIECTBIsETCS B (hOpMe JIEKIIMOHHBIX U J1a00paTOPHBIX
3aHATHIA.

[IpenycMOTpeHb! JIEKIIMU-BU3YyaIN3alluu C MPOOJIEMHBIM H3JI0KEHHEM OCHOBHBIX TEM
Kypca, KOTOpble BXOJAT B pabouyro mporpammy (mpezacrasieHsl B Tabnune «Conepikanue
TUCIUILIMHEDY). Ha 1abopaTopHBbIX 3aHATHIX BBIMOIHSAIOTCS TEeMaTHYeCKUe J1a00paTOpHbIE
paboThl, HA KOTOPBIX OTPaOATHIBAIOTCS HABBIKM CHUHTE3a W (PU3MKO-XMMHYECKOTO aHaln3a
MOJTy4aeMBIX COSTUHEHH.

Pekomennyemble  0Opa3oBaTeNbHbIE  TEXHOJOTMHU:  PEUTUHIOBas  TEXHOJIOTHUA,
TEXHOJIOTHS UHTETPaTUBHOIO, POOJIEMHOTO, MHHOBAIIMOHHOTO, JMYHOCTHO-
OPUEHTHPOBAHHOTO, NU(PHEPEHITUPOBAHHOTO, UHIUBUIYAIBHOTO, PA3BUBAIOIIETO O0YUCHUS
U TyMaHucTHueckoro obOpazoBanusa. He wmenee 30% nekumit Oyaer dyMTaThCcs C
HCIIOJIb30BaHUEM MYJIbTUMEIUWHBIX CPEJICTB O0yUEHUSI.

5. YueOHo-MeTOAMYECKOE o0eclieYeHre CAMOCTOSITeIbHON paboThl 00y4aroIuxcs

CamocTrosaTenbHass paboTa CTYIEHTOB BKJIIOYAEeT pabdOTy B YHUTAJIbHOM 3alie
6u0IMoTeKH, B YUeOHBIX KaOuHeTax (J1abopaTopusix) U B TIOMALIHUX YCIOBHUSX, C IOCTYIIOM
K pecypcam VHTepHET A MOATOTOBKM K YCTHOMY ONPOCY, KOHTPOJIBHBIM paboTaM u
TeCTaM, a Takke O(OpMJIEHHE Hay4YHbIX pPHUCYHKOB B anbOOMe Kak OTdeTa I10
COOTBETCTBYIOIINM TeMaM JJabopaTOpHBIX PadoT.

OTtueTsl 10 J1a0OpPaTOpHBIM paboTaM MPEACTABISIOT COOON OTUETHBIH ITOKYMEHT O
paboTe cTymeHTa B TEYEHHE ceMmecTpa. Hammume OTYeTOB, 3aUTEHHBIX NpenojaBaTesieM,
BEAYILEro jJabopaTOpHble 3aHATHA, SBISETCS HEOOXOAMMBIM YCIOBHEM JOINycKa K caaye
9K3aMeHa Mo AMCIUIUIMHE. JTO TaKKe OJIUH M3 dPPEKTUBHBIX METOJOB MO3HAHUS, TaK KaK
UMEHHO B TMpollecce HAMUCaHMUs OTYeTa CTYAEHT JEeTalbHO M BIAYMYMBO aHAIU3UPYET
MOJyYCHHBIE B XOJIe BBINOJHEHHS JIAOOpAaTOPHOH pPabOTBI Pe3yJabTAaThl, MPOBOIUT
Ka4eCTBEHHBIN M KOJIMYECTBEHHBIN aHau3, (GopMyIupyeT BBIBOJI O MpOJETaHHOI padore,
YTO CIIOCOOCTBYET JIYYIIEMY YCBOCHHIO MaTepHalia, pa3BUBACT y CTYJICHTOB BHHUMAaHUE H
HaOJII01aTEIbHOCTb.

K dopmam TekyIiero KOHTPOIs yCIeBaeMOCTH JAUCIHUILTUHBI OTHOCUTCS CIEAYIOIIEE:
e VYCTHBIN onpoc
e KomiokBuyMm 1o TemMaMm pasfenos 1-4
e KomiokBuyM 1Mo TeMaM pasfenoB 5-7




6. ®OoHJI OLEHOYHBIX CPEACTB A MPOMEKYTOUYHOH ATTeCTANMH MO AUCHUILIUHE,

BKJIIOYAIO LU
6.1 Ilepeyenr KoOMIETEHUHH BBIMYCKHHKOB 00pa30BaTeIbHONl MNpPOrpaMMmbl ¢
yYKa3aHueM pe3yJbTaTOB o0y4eHust (3HAHMH, YMeHMUI, BJIAJICeHUI1),
XapakTepu3ylommx JTanbl uX (OPMUPOBAHMS, ONUCAHWE TOKa3aTejedl u

KpHUTepHeB OLIEHUBAHUS KOMIIETEHIMI HA Pa3IMYHBbIX 3Tanax ux (opMHpoOBaHMuS,

B KOTOPBIX y4acTBYeT JUCHUILINHA «O01masi XUuMHs», IPUBeIeHbI B TA0/IMIIE

OIIK-7 - TOTOBHOCTh HCIIOJIb30BaTh OCHOBBI (PM3UKO-XMMHUYECKHX, MAaTEMaTHYECKUX
U UHBIX €CTECTBEHHOHAyUYHBIX IOHATHUM M METOJOB IPU PELIEHUH NPO(EecCCHOHATBHBIX

3aJga4d
Nunaukatopel Kpurepuu onieHnBaHus (A€CKPUTITOPHI
KOMIIETEHIIN N «III0XO0» «HEYIIOBIIE | «YIOBJIETBO «XOPOIIOY «OYCHB COTIIMYHOY» | «IIPEBOCXOJ
TBOPUTENb | PHUTEIHHO» XOPOIIIO) HOY»
HO»
3HaTh: ocHOBHBIe | OTcyTCcTBHE Hannuwue 3HaHue 3HaHue 3HaHue 3HaHue 3HaHue
duzmKo- 3HAaHUH TpyOBIX OCHOBHOTO OCHOBHOTO OCHOBHOTO OCHOBHOTO | OCHOBHOTO U
XHMHYECKHE, MaTepuaa ommOOK B | MaTepHana c | MaTepwajoM | MaTepualia c | MaTepuaia | JOIOJHHUTENT
MATEMATHICCKIE OCHOBHOM psamoM C pAIoM HE3HAUUTENb | 0e3 ommboK BHOTO
MaTepuae HEerpyOBIX 3aMEeTHBIX HBIMHU U MaTepuaia
H HHBIC OIIHOOK MOTPENIHOCT | MOTPEIIHOCT | TOorpemHocT | 6e3 ommbdok
€CTECTBEHHOHAYY eit AMU eif u
HBIC TIOHATHA U MOTPEIIHOCT
METOJIBI, el
HEeoOXouMble
NP peLICHUH
npodeccroHanbH
BIX 3314
Ymern: ITonnoe OTtcyTcTBU Ymenue Ymenue Ymenue YmMmenue 6e3 Ymenue B
MPUMEHSTD OTCYTCTBHUE € YMCHHSA MIPUMEHSTH MIPUMEHSTH MIPUMEHSTH omuodoK COBEPILICHCT
pa3InJIHEIe YMCHUS MPUMEHSTh | pPa3INYHBIC pa3IHJIHbIC pa3IHJIHbIC TIPUMEHSTh BE
¢uznko- MPUMEHSTh | pa3IMYHbIE ¢$uznko- ¢uznko- ¢uznko- pa3IuyHBIe MIPUMEHSTH
XUMHYECKHE, pa3InJIHEIC ¢uznko- XAMHYECCKHE | XUMHYECKHE | XUMUYECKUE ¢dusnko- pa3IHYIHbIC
MaTeMaTHIECKUE ¢usnko- XUMHYECK , , , XAMHUYIECKHE ¢uznko-
" WHBIE | XHUMUYECKUE ue, MaTeMaTH4e | MaTeMaTH4e | MaTeMaTHye , XIUMHYECKHE
€CTECTBEHHOHAYY , MareMaTuy | CKHe U MHbIE | CKHME M MHBIE | CKHE M MHbIe | MaTreMaruye ,
HBIE TIOHATHA U | MaTeMaruue eCKHe U €CTECTBEHHO | €CTECTBEHHO | €CTECTBEHHO | CKHE M MHBIC | MaTeMaTHue
METO/Ibl, CKHUE U MHbIE UHBIE Hay4yHbIC Hay4HbIC Hay4HbIC €CTECTBEHHO | CKHE U MHBIE
HE0O0X0INMBIe €CTECTBEHHO | €CTECTBEH MOHATHS U MOHATHS U TOHSTHUS U Hay4HbIE €CTECTBEHHO
npu pelieHu Hay4HbIE HOHAYYHBI METO/IB, METO/IBI, METO/IbI, HOHSTHUS U Hay4HbIE
npodeccroHanbH MOHATHUS U € MOHATHS | HEOOXoAMM | HeoOXoxuM | HeoOXonum METOJIBI, TIOHSTHUS U
BIX 32144 METOJIBI, U METOJIBL, bI€ TIPH bI€ TIPH bI€ TIPH HEeoOxoanM METO/IBI,
HEoOXoanuM | HeoOXonu peleHnu peleHnu peleHnu bl€ TIpH HEeo0xoumM
bI€ TIPH MbIe IpH | mpodeccuoH | mpodeccuoH | npogeccuoH peleHnu ble Ipu
peleHnH pelreHnH AIBHBIX AIBHBIX AIBHBIX mpogeccroH peIIeHIH
npodeccruon | npodeccno | 3amay npu 3aja4 rnpu 3a7ay ¢ AJBHBIX poeCCHOH
QTBHBIX HAJTbHBIX HaIIUYUH HaIIUYUH HEeOOJbIINM 3amaq AIBHBIX
3amaq 3a1aq CYIIECTBEHH | HE3HAYUTEIh u 3amadq
BIX OIMMOOK | HBIX ONTMOOK | HeJOoYeTaMHu
Baapers: ITonnoe OtcyTcTBH Hanmnune ITocpenctee | JlocTtaTo4HO Xopouiee Bcecroponn
HABBIKAMH OTCYTCTBHE | € HaBBIKOB | MHUHUMAJBH HHOE € BIajIcHNe BJIAJICHUE ee BIIaJICHUe
Pa3IMYHBIX HaBBIKOB Pa3NUYHBIX | BIX HABBIKOB BIIA/ICHUE HaBBIKAMU HaBBIKAMHU HaBBIKAMU
u3HKO- ¢$uznKo- Pa3IMIHBIX HaBBIKAMU Pa3UYHBIX | Pa3IMYHBIX | Pa3IUIHBIX
XUMHUECKIX, XUMUYECK ¢usuko- Pa3IUYHBIX ¢usnko- ¢dusuko- ¢usnko-
MATEeMATHUECKUX ux, XUMHUYICCKHX ¢usnko- XUMHYCCKUX | XUMHYCCKUX | XUMHUYCCKUX
u HMHBIX MaTeMaTH4 , XUMHYICCKHX , , ,
eCTECTBEHHOHAYY €CKHX U MaTeMaTH4e , MaTeMaTHuYe | MaTeMaTH4e | MaTeMaTuye
HHBIX CKUX Y MHBIX | MaTeMaTH4e | CKHX M MHBIX | CKUX M MHBIX | CKHX U HHBIX

HbIX METOAOB IIpHU
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peuieHuu

€CTCCTBCH

C€CTCCTBCHHO

CKHX U UHBIX

C€CTCCTBCHHO

€CTCCTBCHHO

C€CTCCTBCHHO

npodeccroHanbH HOHAYYHBI HaY4HBIX €CTECTBEHHO Hay4HBIX HaYYHBIX HayYHBIX
BIX 337124 X METOJIOB METO/IOB Hay4HBIX METO/IOB METOJIOB METOJZIOB
pu pu METO/I0B pu pu npu
pemeHnn peLIeHuH pu peLIeHUH pelnIeHnn peLIeHUH
npodeccrno | mpodeccuoH peleHnH npodeccnon | mpodeccroH | mpodeccroH
HaJIbHbBIX AITBHBIX npodeccron AJIBHBIX AJBHBIX QJIBHBIX
3ajaq 3a1a4 QIIBHBIX 3a1a4 3amaq 3a1a4
3a1a4

[I1kana oueHOK 1O 0-20% 21-49% 50 - 69 % 70-79 % 80 -89 % 90 - 99% 100%

MPOLICHTY

HPaBUIBHO

BBITIOJTHEHHBIX

KOHTPOJIbHBIX

3aJaHUN

6.2 OnucaHue MKaJ OLeHUBAHUS

HpOMe)KYTOLIHaH aTTeCTaiuAa 110 JUCHUIITIMHE IIPOBOAUTCS B (I)opMe 9K3aMCHa.

DK3aMeH TPOBOAMTCS B YCTHOH (opme B BHIE 3aJaHUN TEOPETHUYECKOTO Kypca.
CTyneHT AOJKEH JaTh MOJIHBIN U pa3BEpHYTHIM OTBET.

K 9K3aMCHY AOITYCKAIOTCA 06yqalonmec;1, BBIINNOJIHUBIINUEC BCC na60paT0prle pa6OTLI

HA MOMEHT CJa4d dK3aMeHa,
1abopaTOpPHBIE 3aHATHS.

HUMCIOIIHNEC 3aYTCHHBIN npenoaaBarcjicM, BCAYIIHUM

I[.J'Iﬂ MpPOBE€ACHUS TPOMEKYTOYHOI0O KOHTPOJIA C(bOpMHpOBaHHOCTH KOMIIETCHIUU
HUCIIOJIB3YETCH: OTBCT I10 6I/IJ'I€Ty Ha 3K3aMCHC.

Onenka

YpoBeHb NOATOTOBKH

IIpeBOoCXOIHO

Bricokuil ypoBeHb MOATOTOBKH, O€3yNpPEeUHOE BIIAJCHUE TEOPETUUECKUM
MaTepuanaoM, CTYACHT IEMOHCTPUPYET TBOPUYECKHUH MOXOJ K PELICHUIO
HECTaHAapTHBIX cuTyauuid. CTyIeHT Aaj MOJHBIA U pa3BEepHYTHIM OTBET
Ha BCE TEOPETUYECKHE BOMPOCHI OMiieTa, MPaBUIbHO MACHTU(PHUIIMPOBAT
MUKpompenapar ¥ Jajl [0 HEeMy HCYepIbIBalolue OOBsICHEHMUS,
MOATBEPKAass TEM CaMbIM BJIAJICHUE TEOPETUYECKUM MAaTEPUAIIOM.
CtyneHT aKkTHBHO paboTan Ha J1a0OpaTOPHBIX 3aHATHSAX, YEMY
MOJITBEPK/IECHUEM SBISETCA BBICOKMH cpelHuil Oala 3a TEeKyIIyIo
yCIIEBAEMOCTh M OLICHKH 32 KOHTPOJIbHBIE pabOThI*.

O1ianyao

Bbicokuii ypoBeHb MOATOTOBKM C HE3HAYUTENbHBIMH OLIMOKaMHU.
CryneHT Jan MOJHBIA M pa3BEpHYTHIM OTBET HA BCE TEOPETHUECKUE
BONIPOCHI OMiieTa, MPaBUIbHO MIEHTU(GUIMPOBAT MUKpPOIpenapaT U Jail
Mo HeMmy OOBSCHEHHMs, TOATBEpXKAas TeM CaMbIM  BJaJIeHHE
TeopeTuueckuM  MatepuaioM. CTyneHT axkTHUBHO paloTan  Ha
1a00paTOPHBIX 3aHATHUSAX, UMEET BBICOKHE CpPEIHUN Oal 3a TEKYyLIYIo
YCIEBAaEMOCTh U OLIEHKH 32 KOHTPOJIbHbIE Pa0OTHI.




Ouenb xopo1Io

Xopomasi mnoarotoBka. CTyAeHT Jajl TOJAHBIA OTBET Ha BCE
TEOPETUYECKHE BOMPOCKHI OMIIeTa, HO JOMYCTHI HEOOBIITNE HETOUHOCTH
B ONpeIeNeHUsX  MOHATUH, mporeccoB W T.a1.  Ilpemapart
UACHTU(GUIIMPOBAH BEPHO, IO HEMY JaHbl TMOJIHBIE OOBSICHEHUS.
CryaeHT akTUBHO paboTall Ha JTa00paTOPHBIX 3aHATHIX, UMEET BHICOKHE
cpemHuil 6ayuT 3a TEKYIIYI YCINEBAaeMOCTh M OIICHKH 33 KOHTPOJIbHBIC
paboTHL.

Xopoio

B umenom xopomas NOArOTOBKAa € 3aMETHBIMM  OLIMOKAMU WM
HegouetaMu. CTyZlEeHT Jal OTBET Ha BCE TEOPETUYECKHE BOIPOCHI
Ousera, HO JOMYCTUJI HETOYHOCTH B OIIPENIENIEHUSX MTOHATUH, IIPOLIECCOB
u t.0. IlpenapaT uaeHTHPHUIMPOBAH BEPHO, HO OOBIACHEHHS IO HEMY
NaHbl HeroyiHble. MiMeroTes omumOKy Npu 0TBETaxX Ha JAONOJIHUTENbHbIE U
YTOUHSIONIME  BOMPOCHI  3k3ameHaropa. CrymeHT pabortanm  Ha
71a00paTOPHBIX 3aHATHSX, UMEET XOpOIIMe CpeAHUH Oal 3a TEKYILYIO
yCIIEBa€MOCTh U OLIEHKU 332 KOHTPOJIbHbIE PaOOTHI.

Y 10BIETBOPUTETILHO

MuHUMaJIBHO [OCTaTOYHBIA YPOBEHb NOArOTOBKH. CTYHEHT IOKa3anl
MUHUMAaJIbHBI YPOBEHb TEOPETUUECKUX 3HAHMM, CEIall CYLIECTBEHHbBIE
OLIMOKM IIPU OTBETE HA SK3aMEHALIMOHHBIM BOIIPOC, HO MPU OTBETaxX Ha
HaBOJIAIINE BOIPOCHI, CMOT IPAaBUJIBHO COPUEHTUPOBATHCS U B OOIIUX
yeprax JaTh NpaBWIbHBIA oTBeT. [Ipenapar maeHTUPULIMPOBAH BEPHO,
HO 00bsACHeHMs 1Mo HeMy He AaHbl. CTYAEHT Ioceman J1abopaTopHble
3aHSITHSI, HO UMEeT HU3KHUE CPEeIHUN Oal 3a TEeKYyIIyK yCIIEeBaeMOCTh U
OLIEHKH 32 KOHTPOJIbHBIE PAOOTHI.

HeynosnersopurensHo

[loaroroBka HemoctarouyHas MU TpeOyeT AOMOJHUTENBHOIO H3Y4EHHUS
Mmatepuana. CTyAeHT Aai omMOOYHBIE OTBETHI, KaK Ha TEOPETHUYECKHE
BONIPOCHI OWJieTa, TaK M HA HABOJSIINE M JOIMOJHUTEIbHBIE BOIPOCHI
sKk3aMeHaropa. [Ipenapar naeHTU(UIMPOBAH HEBEPHO, OOBACHEHHS IO
HeMy He AaHbl. CTyneHT mnocean J1abopaTOpHbIE 3aHATHUS, HO MMEET
OUYeHb HU3KHE CpelHUM 0ajll 3a TEeKYIIyl YCHEeBaeMOCTb U OLIEHKH 3a
KOHTPOJIbHBIE paOOTHI.

ITnoxo

CTYI[CHT OTKa3aJiCs OTBEeYaTh Ha dK3aMEHAIlMOHHBIM ouJer.

*nH(dopMaLns MpeIoCTaBIIAETCS IPENoaaBaTeeM, BeIyIlUM J1a00paTOpHbIE 3aHSTHSL.

O(bOpMJ'ICHI/Ie PE3yIbTaTOB J'Ia60paTOpHLIX pa60T IMpOBOAUTCA B BUAC OTUCTA.

6.3. Kpurepum H npoueaypbl OLCHHUBAHHMA Pe3yJbTaTOB O0y4eHHS] 110
AUCHHILIMHE, XapaKTePU3yLIMX 3Tanbl GopMHUPOBaHUA KOMIIETEHL U

I[J'ISI OLICHUBAHUA PE3YyJILTATOB O6yquI/I${ B BUJC 3HAHHUU HCIIOJIB3YIOTCA CIICAYIOIIHNEC
npoucaypsl U TCXHOJIOTUH:

- RUCbMEHHble OMEembl Ha BOTIPOCHI KOJUIOKBHYMOB;
- yCmHble Omeemvl HA BONPOCHl NPU (QPOHMATLHOM ONPOCe HA TPAKTHYCCKHX

3aHITHUAX,

- RUCbMEHHbLII Omeem Ha dK3aMeHE.

Jlnisi oLleHMBaHMUS Pe3y/IbTaTOB OOyYEHUS B BHJIE YMEHUH WM BIaJICHUH HCIIONB3YIOTCS
CJIEYIOLIKE ITPOLIEAYPBI U TEXHOJIOTUH:




- npakmuueckue 3adanus (I13), BKIIIOYarONIMe BHIMOTHEHUE OJHOW MM HECKOJIBKUX
3a/1a4;
-mecmoenle 3a0anuA.

6.4 TumnoBble KOHTPOJIbHbIE 32/IaHNUSI UJIH HHbIE MATEPUAJbI, HEOOXOAUMBbIE J1JIsI
OLIEHKH PpPe3yJbTaTOB 00y4YeHUs1 W (MJM) [IJsi HMTOrOBOr0 KOHTPOJIS
copMHPOBAHHOCTH KOMIIETEHIMU

Ilpumepnolit  nepeuenv 6onpocoe (YCmMHBLL ORPOC, KOANOKGUYM) O  OUEHKU
chopmuposannocmu 3nanuil_komnemenyuii OIIK-7.

Tewma 1.

1. Ponb xumuu B OMOJIOTHH.

2. Ilpoctsie u crnoxkHble BemiecTBa. Ousnueckre U XUMHUUECKUE SIBICHHUS.

3. Uto Takoe aroM, aTOMHas €IWHHUIIA MAacChl, OTHOCUTENbHAas AaTOMHas Macca,
OTHOCHUTEJIbHAs MOJIEKYJIsIpHAst Macca?

4. MonekynspHas ¥ KpUCTaJUIMYECKas aJIJIOTPOIIHH.

5. Moab. MonsipHas Macca.

Tewma 2.

1. Mopuenu ctpoenus aroma (Tomcona, Pezepdopaa).

2. KBaHTOBaHHBIN XapakTep OSHEPreTUYECKHX W3MEHEHWi. YpaBHenue [lnanka.
AtomHble ciekTpbl. CIEKTp aTOMapHOTro Bojopoaa. YpaBHenue Punbdepra.
[Inanerapnas moxens aroma bopa.

KopnyckynsapHo-BOIHOBOM  AyanusM. YpaBHeHue e  bpoinsa.  Ilpuniun
HeonpezaeneHHoctu ['elizendepra.

5. KBaHTOBO-MexaHHWYeCKOe NpEeICTaBICHHE O CTPOEHUH atoma. BonHoBas ¢(yHKIMS
(monsitue). KBanTtoBble unciaa. AToMHbIe OpOuTaNIn. ['paHUYHbBIE TOBEPXHOCTH S-, P-,
d-opOuraneii.

6. ITIpuHIMITEI W MTOCIIEAOBATEIFHOCTh 3aMIOJHEHHUS AJIEKTPOHHBIX 000JI0YEK: MPUHITUI
[Taynu, muaumyMm sHepruu (npasuiio Kieukosckoro), npasuio ['yHza.

7. 3anonnenue obonouek y anementon I, 11, 111, IV nepuonos.

Tewma 3.

1. OrtkpsiTHe nepuoanyeckoro 3akona /I.J11.MenaeneeBbiM.

2. CrpykTypa mnepuoAuueckoi cucrembl. [IpyunMHa NEpUOIUYECKOT0 HW3MEHEHHUs
CBOMCTB 3JIEMEHTOB.

3. OcoOeHHOCTH 3JIEKTPOHHOI'O CTPOCHHSI aTOMOB 3JIEMEHTOB IJIABHBIX M MOOOYHBIX
NOArpyIi. S-, p-, d-, f-DnemeHTsI.

4. CpoiicTBa CBOOOJHBIX aTOMOB: JHEPrusl M MOTEHIMAl HOHU3AIMM, CPOJACTBO K
JEKTPOHY, pauyc aTOMa U NEPUOANYHOCTD UX U3MEHEHHH.

Tema 4.

1. Tlpuuunbl 00pa3oBaHUs XUMUYECKON CBA3H.

2. OCHOBHBIE XapaKTEPUCTUKU XUMHUYECKON CBSA3M: SHEpPrus, JAJIUHA, BAJIEHTHBIH YToJI,
MOJIIPHOCTH CBS3H.

3. DddexTuBHbIA 3apsin aromMoB. [UNONBHBI MOMEHT CBSI3U. [IUMONBHBIA MOMEHT
MHOTOaTOMHON MOJIEKYJIBI.

4. DNeKTpOOTPHUIATEIBHOCTh aTOMOB. MI3MeHeHne BETHMUUH 3IIEKTPOOTPULIATETbHOCTEH
10 EPUOJaM U TpyIIam.

5. CreneHb OKUCIICHUS JIEMEHTOB. Pacuer cTeneHn OKUCIEHUS.

Tema 5.

1. Bognopoa. IlonoxxeHue aneMeHTa B IEPUOJINYECKON CUCTEME.

2. Ousmueckre W XUMHUYECKHE CBOIicTBa. B3aumMonmelcTBhe ¢ MeTaulaMd |
HemeTaiaMu. ['mapuabl. OCHOBHBIE U KUCIOTHBIE ruapuibl. CTEeNeHb OKUCIECHUS

Hw
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aroMa. Haxoxnenue B mpupoze.

3. Boga. Ponb Boabl B OMOJIOTHYECKHUX IPOIECccax.

4. Illenoynsie U 1MIEIOYHO3EMETbHBIE METAJIbI. DU3MUECKUE U XUMUYECKHUE CBOMCTBA.
OTtHoleHUE K BOJIE, KUCIOTaM, HeMeTaiaM. MI3MeHeHne XuMU4ecKoil akTUBHOCTHU B
rpyIax.

5. Oxkcunsl u nepoxkcuabl MetayioB. Comu. Xmopuasl HaTpus U Kanus. KapOoHatsl.
OKcua v TUAPOKCH]T KaJIbIIHS.

Tewma 6.

1. Kucnopoa. CrtpoeHue aTtomMa UM €ro OCHOBHBIE XapakTepucTHKU. HaxoxaeHue B
npupose, pU3NUYecKrue U XMMUYECKHE CBOMCTBA, IMOJiyueHue. buomornyeckas poib
Kuciopoja. Puznyeckue CBOMCTBA KUCI0pOAd. XMMHUYECKUE CBOMCTBA.

2. OO6mas xapaktepucTtuka OKCUAOB. OCHOBHbIE, aM(pOTEpHbIC, KUCIOTHBIE OKCHIIBI.
3aKOHOMEPHOE U3MEHEHHUE CBOMCTB B MEPUOIaX U TPyIax.

3. Hagmepokcuasl u mepokcuabl MetaioB. llepoxcua Bomopoma. CBoiCTBa,
MOBEJICHUE B BOJHBIX pacTBopax. OKUCIUTEIbHbIE U BOCCTAHOBUTEIHHBIE CBOMCTBA.
[Ipumenenue B TexHuKe, ObITY, MeauiuHe. Ponb mepokcuaa BOIOpOAa B KUBBIX
CHUCTEMax.

4. O3z0n. Crpoenue wozekynsl. Dusmueckue cpoiictBa. OOpa3oBaHHE O0O30Ha B
pa3IMYHBIX TIpolieccax. 3alluTHas poJib 030Ha B mpupoae. OKUcCIUTEIbHAs
AKTUBHOCTH 030HA. O30HU]IBI.

5. Cepa. CtpoeHue aToMa, OCHOBHBIE XapaKTEPHUCTHKHU. PacmnpocTpanenue B mnpupo/ie.
AmnnotponHsie Monupukanyuyu. @U3ndecKue CBONCTBA.

Tema 7.

1. OOGuwmii 0630p d-31eMeHTOB. OCOOCHHOCTH CTPOCHHS DIICKTPOHHON 00OIOYKH.

2. KoopaunammonHass Tteopusi Bepruepa. Ilpupomga cmii KOMILIEKCOOOpa3OBaHHMS.
Jlurann, KomIuleKcooOpa3oBaTelb, KOOPAWHAIIMOHHOE uucio. KaTHOHHEIE,
AHUOHHBIE, AJICKTPOHEUTPATbHBIE KOMIUIEKCHBIE COSTUHEHUS.

3. Homenknartypa KOMIUIEKCHBIX cOeAMHEHUN. DakTOphl, BIUSIOIIME Ha CBONCTBA
KOMILUIEKCHBIX COeIMHEHUH. JIuranapl: MOHO-, OW-, TIOJIMICHTAHTHBIC. XeJIaTHBIC
KOMILJIEKCHBIE COEMHEHUSI.

4. YCTOWYUBOCTh KOMILJIEKCHBIX COCTMHEHUM.

5. Ponb KOMIUIEKCHBIX COEAMHEHUH B OHOIOTMYECKUX Tpolieccax. | eMormoOuH.
Xmopodusn. buomeranibl 1 OUOIUTaH B

Ilpumepnuolii.  nepeuenv 3ad0anuil 014 OUEHKU CHOPpMUPOBAHHOCHU 3HAHUIL

komnemenyuii OIIK-7:

1.

[TpowmrocTpupyiiTe 3aKOH KPaTHBIX OTHOIICHUH Ha MpUMeEpE YeThIpeX BBIOPAHHBIX
Bawmu yrieBogopoaon

Hanummre HaOopel BceX 4YeThIpeX KBAHTOBBIX YHCEN JUISI KaXKAOTO 3JIEKTPOHA,
KOTOpBIE HAXOATCs Ha 4S aTOMHOM OpOUTaIH.

YeMy paBHBI [ as3oTa: a) Macca OJHOW MOJEKyJbl; ©0) OTHOCHUTENIbHAs
MOJIEKYJIsIpHasi Macca; B) MoJsipHas Macca? CKOJIbKO MOJIEKYJI COJIEPKUTCS B OJTHOM,
YeThIPHAAATH U JBAALIATH BOCBMH I'PaMMax 3TOr0 BellecTsa?

Ha kakoMm sHepreTnueckoM ypoBHeE U Ha Kako AO MOKET HaxOJINUTCs SJIEKTPOH, IS
kotoporo N =3 u | = 1 ? KakoBa rpanuyuHasi moBepxHOCTb 310l AO?

[Touemy aOcoIIOTHBIE Macchl aTOMOB W MOJIEKYJ OY€Hb PEAKO HCIIOJIB3YIOTCS B
XUMHUYECKHX pacderax? YTo HCHOMB3YyeTCsl B KadecTBE EAMHMIIBI H3MEpPEHUs
OTHOCHUTEIIBHBIX aTOMHBIX U MOJIEKYJIAPHBIX Macc? [IokakuTe, 4TO OTHOCUTEIbHAS
MOJIEKYJISIpHAsl Macca a30Ta paBHa MOJIIPHOM Macce.

CKOJIBKO Y3JTOBBIX IMIOBEPXHOCTEH UMEIOT 38, 2Px 1 3dy, aTomHbIe opouTanu? Kakosa
ux (opma?
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7. Ompenenure o011ee YUCIO MPOTOHOB, JIEKTPOHOB U HEUTPOHOB B MOJICKYJIE CEPHOM
KHCIIOTHI, COEPKALLEH H30TOm >3,

8. Jlns aroma maprasia: HalHUIIUTE MOJHYIO AIEKTPOHHYIO KOH(UTYPAIUIO; HAUIINTE
HAOOPBI BCEX YETHIPEX KBAHTOBBIX YHCEN JJISl KaXK10r0 BaJIEHTHOT'O 3JIEKTPOHA.

9. Ha kakoMm ocHoBaHuM ¢ochop U BaHATUH TOMEMIAIOT B OJHOW TpyIIe
nepuoauyeckoit cucteMbl? [louemy UX MOMEIIAIOT B pa3HBIX MOJArpyImnax?

10. Kakyio sHepruro HEOOXOAMMO 3aTPaTUTh, YTOOBI BO3OYIUTH DJIEKTPOH B aTOME
BOJIOPOJIa, HAXOJSIIMICA B OCHOBHOM COCTOSIHUM (HA TMEPBOM HHEPreTHUECKOM
YPOBHE), 10 BTOPOI'0 U MSTOI0 YHEPreTUUECKUX YPOBHEN?

IIpumeput 6onpocoe 01a cobecedosanusn (YCMHbBLIL ORPOC) HA RPAKMUUECKUX 3AHAMUAX 014

oyenxku cgopmuposannocmu ymenuii komnemenyuu OIIK-7:

1. TeMnepaTypm INIABJICHUA U KUIICHUA MHICJIOYHBIX METAJIJIOB HU3MCHSAKTCI B CIIGI[yIOIIII/IX
npeenax:
Meramn Li Na K Rb Cs
T, °C 179 97.8 63.5 39 28.4
Ty, °C 1340 883 760 696 703
OO0ObsacHUTE IIPUBEICHHBIE 3aKOHOMEPHOCTH.
2. DHepruu KPUCTAUTMYECKUX PEIIETOK TAIOTeHUI0B HATPHUSI COOTBETCTBEHHO PABHEIL:
Tanorenus NaF NacCl NaBr Nal
E, xJI/Monb 891.0 753.0 719.5 669.5

Kak Oyzer u3MeHAThCS TeMIiepaTypa IUIaBJIeHUs B YKa3aHHOM psiny?

3. [penckaxute, kKak OyJIeT U3MEHATHCS TeMIlepaTypa IUIABJICHUS CIECAYIOIIUX OKCHIOB, €CITU
SHEPTHUsl KPUCTAIUINYECKOH PElIeTKAa YMEHBIIAETCS B PSIY:
Okcun BeO MgO CaO Sio BaO
E, xJlx/Monb 4520 3915 3475 3280 3095
4. OObscHUTE yBEIWYCHHE TEMIIEpATyp KUIICHUS U TUIaBieHus B pany: BoHg, BsHig, BigHua.
5. B xakoM HampaBJIeHUU U3MEHSTCS TeMIepaTyphl KUIIEHUS U TUIaBJIEHUS B psAaax:
CH,4 S|H4 GeH,4 SnH, PbH4
CF4 CC|4 CBr4 C|4
Hzo HZS ste H,Te
HF HCI HBr HI
Ar Kr Xe
6. OObscHUTE U3MEHEHHE TEMIEPaTyp KUIICHHUS 1 IUIaBJICHUS], IPUBEICHHBIX HIDKE!
T'amoren F2 C|2 Brg |2
T, K 40.0 170.0 266.0 386.5
Tp, K 85.0 238.5 332.0 457.5
7. Tlowemy TeMmepaTypbl KHIECHHS M IUIABICHUS DBJIEMEHTOB TMOATPYIIBl MeAW OOJblie
COOTBETCTBYIOIINX BEIWYHH JJIsI LIETIOYHBIX METAJIIOB?
8. KakoBa maccoBas jonst pactBopa, conepxaiero 280 T Bossl ¥ 40 T cyibdarta HaTpus?
9. Kak npuroToBUThH CIEAYIOIINE PACTBOPHI:
a) 250 r 25% pacTtBOpa cynbdara HATPHs B BoAe U3 0€3BOHON COJM U U3 KPUCTAIIIOTHIApATA C
JECSTHIO MOJIEKYJIAMH BOJIBI?
6) 500 M1 0.1 M pactBopa xJ0pHuIa KaIns?
B) 1 1 0.1 1. pacTBOpa CONAHONW  KHCIIOTHI?
10. Ilpeanoxure KaK MUHUMYM TPH METO/a ONPEAETICHNUS ITIOTHOCTH KUIKOCTH.

IIpumepot npakmuueckux 3a0anuil 013 oueHKu gaadenui komnemenyuit OINK-7:

1.
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IpuroroButs pactBopel comm (NaCl, Na,SO,; MgSO, CuSO,; Na,COsz; KCI, NH4CI)
3aJlaHHbIX MOJSPHBIX KOHIEHTpauuit. OmpemenuTh IUIOTHOCTh KaXIOTO —pacTBopa
MHUKHOMETPHUYCCKUM  METOIOM. Y CTaHOBHTh 3aBHCHMOCTh IUIOTHOCTH pacTBOpa OT
KOHIICHTPAIlMU. 3HAas DKCIIEPUMEHTAJIBHO HaiiIcHHbIE 3HAYEHHs IUIOTHOCTH PaCCUUTATh
MacCOBYIO J0JIK0, MOJISIBHYIO KOHIIEHTPALIUIO, TUTDP, MOJIBHYIO JOJIIO.



5.

TI/ITpI/IMCTpI/I‘leCKI/IM MCTOJAOM YCTAHOBUTHL KOHIICHTPAI[UTO COJISTHOM KHCJIOTBI B pacTBOpC.

Onpenenutes TeMIIEpaTypy KHNEHHS IJKHUAKOTO BemlecTBa. Ilo TaOMWYHBIM JTaHHBIM
YCTaHOBUTH €T0 MPHUPOITY.

Omnpenenuts TeMIlepaTypy IUIaBIEHHs TBepIoro BemiecTBa. [lo TaOMMYHBIM JaHHBIM
YCTaHOBUTH €T0 MPUPOSTY.

HpeI{J’IO)KI/ITe MCTOJUKY OYUCTKHU XJIOpHUJa HATPUA OT IIPUMECH XJIOpHJa KaJIu.

Ilpumepnulit nepeuenv 3a0anuii 0131 OUEHKU CHOPMUPOBAHHOCMU 3HAHUI U _YMEHUU
komnemenyuu OIIK-T:

1.

2.

10.

B yem 3axirouaroTcs NpUHLMIIMANBHBIE PA3InuMs MEXIy MOJAENbI0 aToMa bopa u
KBaHTOBOMEXAaHUYECKOM MO/IeIbI0 aToma?

[Touemy aOcCONIOTHBIE MAacChl aTOMOB M MOJEKYJ OYEHb PEAKO HCIONB3YIOTCS B
XUMHYECKHX pacuerax? YTo uUCHONb3yeTcsi B KadecTBe EAMHMIIBI H3MEpPEHUs
OTHOCHTEJIbHBIX aTOMHBIX M MOJICKYISIpHBIX Macc? [lokakuTe, YTO OTHOCHTENbHAsS
MOJIEKYJISIpHAsl Macca a30Ta paBHA MOJIAPHOM Macce.

Ompenenure  PHEPreTHYECKUM  TEpPexXoJ  dAJIEKTpOHa  aroMa  BOJOPOA,
COOTBETCTBYIOIIEH JUIMHE BOJHBI A = 486 HM JMHUM B CHEKTPE HCIYCKaHUS
aTOMapHOTO BOJOPO/JIaA.

[Ipu ananuse okcuga MapraHiia, OTHOCSILErocs K OepTouIMIaM, YCTaHOBIEHO, YTO
MaccoBas J10Jig MapraHia coctaBisieT 68.2%. Onpenenute GopMyiny 3TOTO OKCH/IA.
Jlis atoma yriepoja 3HAYEHHUS MOCIEAOBATENbHBIX MMOTEHIHUAJIOB HOHMU3AINH
cocraBisitoT (B BombTax): 11=11.3, 1,=24.4, 13=47.9, 1,=64.0, 15=392. O0bsicHuTE X01
M3MEHEHUs MOTEHIINAIOB MOHM3AIMH M YeM BBI3BaH PE3KUN CKAuOK IPH Mepexoje
oT |4 K |5.

CrpoeHne aToMa HHOIZA CPAaBHUBAIOT CO cTpoeHueM COJHEUYHOW CHCTEMBI:
anekTtpoHn (3emss) Bpamaercs Bokpyr sapa  (Connma).  [lpoanamusupyiite
KOPPEKTHOCTbH M10JIOOHOTO CPAaBHEHMS.

Omnpenenure  PHEPreTHUECKUH  IMepexo]l  JJEKTpOHa  aToMa  BOJOpOJa,
COOTBETCTBYIOIIEH JUIMHE BOJHBI A = 434 HM JMHUM B CHEKTPE MCIyCKaHUS
aTOMapHOT0 BOJIOPO/A.

Kak m3MeHstoTCs IITMHA CBSI3H, TIOPSIOK CBSI3U, SHEPTHUS UCCOLMAINHA U MarHUTHBIE
cBoiicTBa B psgy: Fo — Fo — F,™?

OnuHakoBa Jin reoMeTpuueckas koHdpurypaius monekyn BeCl, u SiCly? Vkaxkure
TUI THOPUAN3ALIMU aTOMHBIX OpOMTAaJIeH LIEHTPAIBbHOTO aTOMa, OLIEHUTE JUIOIbHbINA
MOMEHT MOJIEKYJT ¥ BaJICHTHBIC YTIIBI.

B psny HF - HCI - HBr - HI temnepartypbl KUIeHHsI COOTBETCTBEHHO paBHBI 293,
188, 206 u 238 K. Ilouemy B [NaHHOM ciydae INpPU MOHOTOHHOM HW3MEHEHUU
HOJISIPHOCTU MOJIEKYJ TeMIIepaTypa KUIIEHUs U3MEHAETCS HEMOHOTOHHO?

Ilpumepnulii nepeuenv mecmoevix 3a0anuil
1. I a30Ta Macca 0JTHOM MOJIEKYJIbl paBHa:

1) 4.65-10°% kr
2)9.30-10% kr
3)2.32:10% kr
4) 8.66-107 kr
2. Kaxoii nHepTHBIH ra3 UMEeT OMHAKOBYIO JIEKTPOHHYIO KOH(PUTYPAIHIO C YaCTHUIICH,
BO3HHUKAIOIIEH B PE3YIbTATE YAAICHUS U3 aTOMA aTFOMUHUS BCEX BAJICHTHBIX
AJIEKTPOHOB?
1) Tenuit
2) Heon
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1)
2)
3)
4)

1)
2)
3)
4)

3) Kpunron

4) Kcenon
3. Pacnionoxwute 351eMEeHTHI B TOPSAKE BO3pacTaHMs pajnyca UX aToMa
Li, Be, B, C
Li, B, Be, C
C, B, Be, Li
B, C, Be, Li

4, Onpenenure maccy (T) a3oTa, 00beM KOTOPOTO TPH H. Y. COCTABISAET 44.8:

1) 6.4

2) 22.4

3) 64

4) 2.2

S. Tun ruGpuau3anyuy aTOMHBIX OpOHUTaNIel aToMa a30Ta B MOJIEKYJIE aMMHUaKa
Sp
sp?
sp®
HET THOPHUIN3aIIH
Ilepeuens npumepnuix 60npocoe ona IK3amena:

1. OcHoOBHbIE XMMHUYECKHE MOHATHS: aTOMHas €JUHMIIA MacChl, OTHOCUTENIbHAS aTOMHasl
Macca, OTHOCUTENIbHAsI MOJIEKYJsipHas Macca. Yemy paBHBI JUIs a30Ta: a) Macca OJHOM
MOJIEKYJIbl; 0) OTHOCUTENbHAas MOJIEKYJIsipHAas Macca; B) MoJisipHass macca? CKOJBKO
MOJIEKYJI COIEP’KUTCS B YETBIPHAILIATH TpaMMax 3TOTO BeliecTBa’?

2. OOwsicuute MexaHu3sM oOpazoBanuss wmonekyn BeCl, u BCl;. Vkaxwure Ttun
rHOpHUIU3ai ATOMHBIX OpOWTaNel IEHTPAJbHOTO aToOMa, OICHWTE BAJICHTHBIM yrod,
JUIIOJIBHBI MOMEHT, MOJSIPHOCTD MOJIEKYJI.

3. U3 pactBopa xommiekcHoi coimu COCl3-4NH3 mutpar cepebpa ocaxmaeT Tosibko 1/3
coJepalerocs B Heil xjopa. Hanmumure koopaAnHaMOHHYIO (OpMyITy COIM, HA30BUTE
€e U OXapaKTepu3yiTe MOBEJCHHE JAHHOTO KOMIUIEKCHOTO COSMHEHUS B PACTBOPE.

4. 25%-ubiit pacTBOp cynbpaTa HaTpus HMeeT IUIOTHOCTh 1.25 r1/mia. Ompenenute
MOJIBHYIO JIOJIIO, THUTP, MOJISIPHYIO, HOPMQJIBHYIO U MOJISUTBHYIO KOHIIEHTPAIIUH JaHHOTO
pacTBopa.

5. CdopmynupyiiTe NPUHIMITEI ¥ TOCIEIOBATEILHOCT 3aIlOJIHEHHUSI aTOMHBIX OpOUTaeit
3JIEKTPOHAMHU. 3aIUIINTE MOJIHYIO JIEKTPOHHYIO KOH(MUTYpPAIUIO 3JIEMEHTa C HOMEPOM
15, a Taxke HAOOpPBI BCEX YETHIPEX KBAHTOBBIX YHCEN IS KaXKIOTO BaJICHTHOTO
3IIEKTPOHA 3TOTO HJIEMEHTA.

6. BaentHocTh. KoIMueCTBEHHBIC OIIEHKHM BaJICHTHOCTH. UeMy paBHA BaJCHTHOCTh a30Ta
B a30THOM kucnote? Hatpus B xnopuze HaTpus?

7. CdopMynupyiTe 3aKOH KpaTHBIX OTHOILIEHUH M MPOUJUIIOCTPUPYHTE €ro Ha MpuMepe
OKCH/JIa, IEPOKCUIA U HAIIEPOKCH A HATPHUSL.

8. HaiiTe ompeneneHus TIaBHOW M MOO00YHOI moarpymm. Ha kakom ocHoBanuu ¢ochop u
BaHA/IMH MOMEINAIOT B OJJHOM Tpymie nepuoanyeckoi cucremsl? [louemy ux nmomemniaror
B Pa3HbBIX NOArpynnax?

9. M306pasuTe 5MeKTPOHHYI0 KoH(purypamuio noHos Li* u H™. OnuHAKOBBI U pasMepbl
noHoB? O6ocHyiiTe Bamt oTBer.

10. Kak n3MeHs0TCs I7IMHA CBSI3U, MOPSIOK CBSI3U, SHEPTHSI TUCCOIMALINY CIIETYIOINX
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MOJICKYJIApHBIX vacTull B psagy: C, — C; — Cy. OtBer 000CHOBaTh. YKaXKHTE
HapaMaFHI/ITHBIe qaCTUulhbl.



6.5 MeTtoauyeckue MaTepuaJbl, onpeaesonye NpoueIypbl OLeHNBAHUS.

[TonoxxeHne «O TNPOBEACHHHM TEKYILErO KOHTPOJS YCIEBAEMOCTH M IPOMEKYTOYHOU
arrectaunu oOyvaromuxcs B HHI'Yy, yTtBepxnenHoe mnpukazom pektopa HHIY ot
29.12.2017 r. Ne 630-O1;

[Tomoxxenne o ¢GoHAEC OLIEHOYHBIX CPEJICTB, YTBEpXKIACHHOE MpukazoM pekropa HHI'Y ot
10.06.2015 r. Ne 247-O/1.

7. Y4eOHO-MeToaAMYeCKOe H MH(OPMAIMOHHOE o0ecredeHne TUCIUNIHHBI
(MmomyJis)

a) OCHOBHas JIuTeparypa:

1. I'nunka, H. JI. O6mas xumus B 2 T. Tom 1: yueOHUK A aka-IeMHYEcKOro OakanaBpuaTa
/ H. JI. 'nmunka; ox pex. B. A. TTonkosa, A. B. babkoBa. — 20-e u3n., mepepab. u gom. —
M.: UznatensctBo KOpaiit, 2017. — 353 c. — (bakanaBp. Akaae-mMuyeckuit kypc). Pexum
noctyna: https://biblio-online.ru/book/736D053E-E77C-4726-8CC5-F8E756E674A5.

2. I'muuka, H. JI. O6miast xumus B 2 T. Tom 2: yueOHUK [T aKaJeMHUECKOro OakamaBpHuara
/ H. JI. I'nmunka; ox pex. B. A. TTonkosa, A. B. babkoBa. — 20-e u3n., mepepab. u gom. —
M.: UznarensctBo FOpaiit, 2017. — 379 c. — (bakanaBp. AkagemMuyeckuit Kypc). Pexxum
noctyna: https://biblio-online.ru/book/EBE718FD-189B-494E-A633-DCA7F607FCCO.

3. I'munka, H. JI. 3agaun u ynpaxsHenus no oOmiei xumun: ydel.-mpakT. nocodue / H. JI.
['muaka ; mox pen. B. A. TlomkoBa, A. B. babkoBa. — 14-¢ u3n. — M.: M3garenscTBO
KOpaiit, 2017. — 236 c. — (bakamaBp. Axagemuueckuii Kypc). Pexum poctyma:
https://biblio-online.ru/book/42CADAEQ-F729-47F0-BD2C-9BF1FA027806.

0) TOMOJIHUTENBbHAS TUTEPATYpA:

1. Pocun, U. B. O6mas u Heopranndeckas xumus B 3 7. T. 1. OOmiast xumusi: yueOHUK IS
akanemuueckoro 6akanaspuara / M. B. Pocun, JI. JI. Tomuna. — M.: U3parensctBo IOpaiir,
2017. — 426 c. — (bakamaBp. Akagemuueckuii kypc). Pexxum mocryma: https://biblio-
online.ru/book/20528962-9889-4766-A00D-AAFC77F6C8AF.

2. Pocun, U. B. O6mas u Heopranndeckas xumus B 3 T. T. 3. XuMust p-3J€MEeHTOB: Y4eOHUK
s akagemudeckoro OakamaBpuara / WM. B. Pocun, JI. JI. Tomuna. — M.: M3naTenscTBO
IOpaiir,

2017. — 436 c. Pexum pocryma: https://biblio-online.ru/book/6828ED4A-9939-432C-
9B4D-E160E9348D3A.

B) MporpaMmMHoe obecriedeHrne 1 IHTepHEeT-pecypehl:
CrnpaBouHo-uH(popMaronHas cuctema «Koncynbrant [Imrocy: http://www.consultant.ru

Hayunas poccuiickas anekrponHas oudnaunoreka elibrary.ru: https://elibrary.ru/

[Tepronnka onnaitn Elsevier: https://www.elsevier.com/

[Mepuomuka onmaiin Springer: http://link.springer.com

Jlunensuonnoe I10 (omepamumonnas cucrema Microsoft Windows, makeT mNpuKIaaHBIX

nporpamm Microsoft Office) u cB0601HO pacmpocTpaHseMoe MporpaMMHOE oOecieueHue.

8. MarepuanbHO-TeXHHYECKoe o0ecnevyeHue TUCUUIIMHBI (MOTYJIs1)

Y4eOHble ayAUTOPUH ISl TIPOBEICHUS 3aHSATHH JIEKIIMOHHOTO M CEMHHApPCKOTO THIIA,
IPYIIIOBBIX U MHAWBUAYAJIbHBIX KOHCYJIBTALMM, TEKYLIETO KOHTPOJ U IPOMEKYTOYHOU
aTTeCTAIlNH, TIOMEIIEHHsI Ui XPaHCHUsI M MPO(UIAKTHISCKOTO OOCITYKUBaHHUS y4eOHOTO
000py/IOBaHUsl, YKOMIUICKTOBAHbI CHEIMAIM3UPOBAHHONW MEOENbI0 U TEeXHHYECKUMU
cpencTBaMu 00ydeHUs (JIEMOHCTpAIMOHHOE 000pYI0BaHHWE — MPOEKTOp, HOYTOYK, dKpaH).
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https://biblio-online.ru/book/736D053E-E77C-4726-8CC5-F8E756E674A5
https://biblio-online.ru/book/EBE718FD-189B-494E-A633-DCA7F607FCC9
https://biblio-online.ru/book/42CADAE0-F729-47F0-BD2C-9BF1FA027806
https://biblio-online.ru/book/20528962-9889-4766-A00D-AAFC77F6C8AF
https://biblio-online.ru/book/20528962-9889-4766-A00D-AAFC77F6C8AF
https://biblio-online.ru/book/6828ED4A-9939-432C-9B4D-E160E9348D3A
https://biblio-online.ru/book/6828ED4A-9939-432C-9B4D-E160E9348D3A
http://www.consultant.ru/about/sps/
https://elibrary.ru/
https://www.elsevier.com/
http://link.springer.com/

[Tomerienust 1js1 caMOCTOSITENbHON pabOThl 00YYaIOUIMXCSs, OCHALICHHbIE KOMITBIOTEPHOMH
TEXHUKOHM C BO3MOXHOCTbIO NOJKIIOUEHUs K ceTu «MHTepHeT» n obecrieueHueM J0cTyna B
AJIEKTPOHHYIO HH(POPMAITMOHHO-00Pa30BaTEIbHYI0 Cpeay opranmzaruu. Jius oOydeHws
CTYACHTOB HMeeTcsl JabopaTopusi, MOMEIIEHUE I XPaHEHHs U IMPO(UIAKTUYECKOIO
oOciy>)xuBaHusi y4eOHOro 00OpyNOBaHMSA, OCHAIICHHBIE POTAIIMOHHBIM HCIIAPUTEIIEM,
KoJIOOHarpeBaresieM, BaKyyMHO-CYIIMIbHBIM HIKa)OM, MArHUTHOW MEIIAJIKOM, yCTaHOBKOM
JUIsL ONPEJENICHUs] TEMIIEpaTypbl KUIIEHUS M TEMIEPATyphbl IJIaBICHUS, aHATIUTUYECKUMU
BeCaMM, pe(paKkTOMETpOM, BaKYyMHBIM HacOCOM, XUMHUYECKOW IOCynoi, Habopom
PEaKTUBOB.

[Iporpamma coctaBneHa B cooTBeTcTBHM C TpeboBanmsimu OI'OC BO ¢ yuerom
pexomenaanuii u OITOIT BO no cnermansHocTr 31.05.03 CTomaToJiorus.

ABTOpBI:
3aBenyronuii Kageapoil BEICOKOMOJICKYISIPHBIX COSTMHCHUN

U KOJIJIOUTHOW XMMHUH XUMHYECKOro (hakyibTeTa, J.X.H. 3arineB C./I.

3aBenyrommii kageApoOH BHICOKOMOJIEKYJIIPHBIX COCIUHEHUN
Y KOJUIOMTHOW XMMHUHU XUMHUYECKOTO (haKyabTeTa, I1.X.H. 3aiiues C./.

[Iporpamma onoOpeHa Ha 3acenaHuu MeToaudeckor komuccu MBBM ot 4 mapra 2020 r.,
poTokoia Ne 5.
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