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®opmupyeMble KOMIETEHIIUM

Ilnanupyemble pe3yJbTaThl 00y4eHHs 1O
JUCHUIIIMHE (MOIYJII0), XapAKTePU3YIOLIHe 3TaNbl
¢dopmupoBaHus KOMIIETEHUM I

OIIK-7 - TOTOBHOCTB K

HUCIIOJBb30BAHNIO OCHOBHBIX [l)I/ISI/IKO-
XUMHYCCKUX, MATEMATHICCKUX U
HUHBIX €CTCCTBEHHOHAYYHBIX
IIOHATUN 1 METOJIOB ITPU PEMIECHUN
H[zogl!eCCI/IOHaJ'ILHLIX 3aaa4

3 (OIIK-7) 3HaThb  OCHOBHBIC  WCTOYHHKH _ TIO

NpUOOPETEHUIO  HOBBIX _ 3HAHUU ¥ (OPMHUDPOBAHUIO

CY)KJIEHUH B 00JaCTH XUMUH.
Y (OIIK-7) YMmeTh HCIIOJIb30BaTh MTOJ0KCHHS

COOTBETCTBYIOIINX TEOPUN JUIsl OLICHWUBAHWS M _aHAJINW3a

pPa3JIYHbIX HAYYHBIX H[206H6M B 00JaCTH XMMUH.

B (OIIK-7) Buaagerb HaBbIKAMM aHaldW3a TEKCTOB IO

HAY4YHBIM _@poljieMaM B 00JIaCTH XWUMMH, HCIOJb3YS

COBPEMEHHBIC oOpa3oBaTebHBIE n MHGOPMAIIMOHHBIE

TCXHOJOTUH.

HaumeHnoBaHue U KpaTKoe B Tom uucne
~
COMEPIKAHME PA3NEIIOB H TeM 'z KonTakTHas pabota 1 o
JMCHHILIHHDI (MOZLyIs1), g (paboTa BO B3aMMOAEICTBHH C IIPENOJAaBATENEM), QE S % .
dopma npomexyTOUHOI < yackl, U3 HAX 53 2%
aTTEeCTALMM 110 AUCUHILINHE | & T — Tpaktnueckne | Boero |5 & 2 &
5] 2 5575
~=) JICKIIMOHHOTO SAHSTHS e 2
THna © ©°
Tema 1 4 4
U 10 8
ATOMHO-MOJIEKYJIIPHAS TE€OPUS]

3. CTpykTypa u cofep:KaHue TMCHUILIMHBI (MOAYJIsT)

O0BbeM JAUCIUIUIMHBI (MOYJISI) COCTABISICT 3 3aueTHBIC eIUHMUIIBI, Bcero 108 wyacos, u3
KOTOPBIX 53 dWaca COCTaBIsIeT KOHTaKTHas pabora oOydaromierocs ¢ mpernogasareneM (34
yaca Jekuuid, 17 YacoB MNpakTHYECKUX padoT, 2 Yaca MEpONpHUATHS MPOMEKYTOYHOTO
KOHTpPOJIsT), 19 JacoB cocTaBisieT caMocTosATeNbHAS padoTa obydaromerocs (B T.4. BKIIIOYas

36 9acoB -ITOATOTOBKH K IK3aMEHY ).
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B T.4. TEeKYIHIA KOHTPOJIb 2

[pomexyTouHas arrecranms B hopMe dk3amena: 36 u

Htoro

108 ﬁ L L

Texymuii KOHTPOJIb YCIIEBAEMOCTH PEAIN3YETCS B PaMKax Ja0opaTOpHBIX 3aHATHH U
MIPOBEICHNS KOJJTIOKBUYMOB. [IpoMexyTouHas aTTecTalys OCYIIECTBIsIETCS Ha dK3aMeHe.

3.1. Coodeporcanue oucyuniumbsl

Tema 1. BBegenue. ATOMHO-MOJIEKYIIPHAS TEOPHUS.

[Ipeamer xumun. 3Hayenue xumuu. Pomp xumum B Ouonoruu. IloHsiTHe O BemecTse.
[Ipocteie m cnoxHble BemecTBa. PU3NYECKHE W XUMHUYECKHE SBICHHA. ATOMHO-
MOJIEKYJISIpHas TeopHs: BBeleHHE B UcTopuio. Paborer JlomoHocoBa, JlaByasbe, [anbToHa.
[lonsitre 06 arome. AtomHas enuHuIa Macchl. OTHOCUTENbHAs aToMHas Mmacca. [loHsTHe 0
xuMuueckoM saeMmente. M3otomsl. I[lonstue o monekyne. OTHOcHTENbHAsT MOJEKYJSIpHAs
Macca. MoOJeKyIsipHblE W CTPYKTYpHBIE (QopMmynbl. MonekynsapHas W KpHCTaTHYecKas
amorponui. Monb. Momsipaas Macca. CTeXHOMETPUYECKHE 3aKOHBI XHMHUH: 3aKOH
COXpaHEHUs] MAacChl, 3aKOH IOCTOSHCTBA COCTaBa, 3aKOH KpaTHBIX OTHOILUEHUH, 3aKOH
SKBUBaJIEHTOB. [IOHSATHE »HKBUBAJEHTa, HSKBUBAJICHTHOM Macchbl. PacueT SKBUBAJIEHTHOU
MacChl TIPOCTOTO W CIIOKHOTO BEIEeCTBA. DKBUBAJICHTHBIM 00BeM. ['a30BbIe 3aKOHBI: 3aKOH
MapIUaIbHBIX  JaBieHUH JlabToOHA, 3aKOH TIPOCTHIX OOBEMHBIX OTHOIICHWN, 3aKOH
ABorazpo W cieacTBus M3 Hero. MonspHbeli 00beM raza. OTHOCHTENbHas IUIOTHOCTh
OIHOrO Traza mno-upyromy. YpaBHeHuss MenneneeBa-Kianelipona, Ban-nep-Baansca.
YcranoBiaenne GopMyiibl BEIIeCTBa MO MpOLEHTHOMY coctaBy. IlpaBuno [dromonra u Iltu.
Tewma 2. CtpoeHue atoma.

Beenenne B ucroputo Bompoca. PasBuTue mnpenactaBieHuil o crpoeHuu aroma. Mogaenu
ctpoernss aroma (Tomcona, Pesepdopma). DimekTpoMarHUTHBIE BOJHBI. XapaKTEPHUCTUKU
3NIEKTPOMArHUTHBIX BOJIH: JUIMHA, aMIUIUTYZa, 4acToTa, BOJHOBOE uuciio. KBaHTOBaHHBIN
XapakTep JHEPreTHYeCKHX H3MeHeHWM. YpaBHeHue I[lmanka. AToMHBIE crekTpel. CHEKTp
aToMapHOro Bojopona. YpaBHenue Punoepra. [lnanerapuas moxaens atoma bopa.



KopnyckynsapHo-BonHOBOH nyanu3Mm. YpaBHeHue ae bpoins. [IpuHIun HeonmpeneneHHOCTH
Ieiizenbepra. KBaHTOBO-MexaHWYeCKOE€ NPEACTaBICHHE O CTPOCHWM artoma. BomHoBas
¢ynkuus (nonstue). KBanropele uncna. AToMHBIE opOuTanu. ['paHUYHBIE MOBEPXHOCTH S-,
p-, d-opOuraneii. VY370Bble MOBEPXHOCTH. MHOTO3JIEKTPOHHBIE aTOMBL.  DakTopsl,
BIMSIOIIAE HA DHEPIHIO MHOTOIEKTPOHHBIX aTOMOB. IIpMHIUMNIBI M MOCIENOBATENIBHOCTH
3allOJIHEHUSI JJIEKTPOHHBIX oOojovek: npuHuun Ilaynn, MuHMMYM 53Heprum (IIpaBUIIO
KneukoBckoro), npaBwio ['yHaa. DneKTpoHHbIE MAacopTa aTOMOB. 3aloJIHEHHE 000JI0YeK Y
anementos I, U, 111, IV nepuonos.

Tema 3. Ileproanyecknii 3aK0H 1 NepHoANYecKas CUCTeMA 3JIeMeHTOB

.. MenaenaeeBa.

[lombrTkm  cuctemarn3anuyd  37eMeHTOB.  OTKpBITHE NEPHOINIECKOTO 3aKOHA
HdN.MenneneeBbiM. CTpyKTypa NEpUOAMYECKONM cHUCTeMBbl. IlpuunMHa mEpUOIUYECKOrO
M3MEHEHUs CBOMCTB aiieMeHTOB. OCOOCHHOCTH 3JIEKTPOHHOTO CTPOCHUS aTOMOB 3JIEMEHTOB
[JaBHBIX M MOOOYHBIX MOATPYMH, §-, p-, d-, /-OnemeHThl. CBoiicTBa CBOOOJHBIX aTOMOB:
SHEeprus U MOTEHLHA HOHM3AIMH, CPOJACTBO K AJIEKTPOHY, pajlyc aroMa U MEepPUOAUYHOCTh
WX U3MEHEHUH.

Tema 4. Xumnyeckas cBsizb. CTpoeHHe MOJIEKYJI.

Uctopus Bompoca. [Iprmuuasl oO6pazoBaHus XUMU4ecKoi cBs3u. OCHOBHBIE XapaKTEPUCTUKU
XMMHYECKOW CBSI3U: DHEPTUs, IJIMHA, BAJIICHTHBIN YTOJ, MOJSPHOCTH CBA3H. DPGEKTUBHBINA
3apsiA aTOMOB. [IMMONBHBIM MOMEHT CBSI3U. J{MIOIBHBI MOMEHT MHOTOATOMHOM MOJEKYJIBI.
[onsitue 00 3nekrpooTrpuniateibHocTn atoMoB. lllkana [lonunra. V3mMeHeHuE BeTHMUWH
ANEKTPOOTpUIIATENIFHOCTEN 1o mepuofaM U TpymmaMm. CTemneHb OKHUCICHHS DIIEMEHTOB.
Pacuer crenmenn okucnenus. BaleHTHOCTh XMMHUYECKHX 3JIEMEHTOB. Pa3nuuyHble TPAKTOBKU
MOHATHS BAJICHTHOCTH B COBPEMEHHOW XWMHUH. MeTo BaleHTHBIX cCBsizel. OCHOBHBIE
MOJIOKEHUSI METOJ]a BaJICHTHBIX CBs3eil. MexaHu3Mbl 00pazoBaHUs OOIIMX 3JIEKTPOHHBIX
map KOB&IEHTHOW cBs3u. J[loHOpHO-akuenTopHass CBA3b. DBaneHTHblE BO3MOKHOCTHU
anemenToB. OnnHapHas U KpaTHble cBsi3u. OOpa3oBaHue a- u s-cBsizeid. [ mopunuzanmsa AO:
sp, sp’, sp’, sp’d, sp’<f. Teomerpua monexyn BeF2, BF3, CHs4, NH3, H20, PCIs, SCU.
MmuorornenTpoBbie cBsi3u. Ctpoenne mosekyn HNO3, O3, SO2, SOs. IlpemmymiectBa u
HEJOCTaTKH METOJa BAJCHTHBIX CBs3ed. MeToll MONEKYISIpHBIX opOuTaneii. OCHOBHBIC
nonoxenuss meroga MO. CasseiBatome u  paspeixisitomue MO. a- u 1-MO.
Ouepretuueckue auarpammbl MO. T'omoatomubie Moinekyisl 3nemenToB I u Il mepuomos.
JlnamMarHuTHBIE W TapaMarHUTHBIE MOJIEKYJbl. [erepoaromubie Mmojekynasl CO u NO.
CpaBrenne MeronoB BC m MO. Honnas cBs3b. MexaHusMm 00pa3oBaHUs WOHHOW CBSI3H.
3aBHCHMOCTh MEXHOHHOTO B3aWMOJIEHCTBHSI OT PACCTOSHHS MEXIy HOHAMH. Y paBHEHHE
Bopra. OcobenHoctn WOHHOH cBs3U. Meramumdeckass CBs3b. MEXMOIEKYIIpHOE
B3auMoaercTue. Cunsl Ban-nep-Baanbsca. DHeprus MexMONEKyIsIpHOTO B3aUMOACHCTBUSA
B CPaBHEHMHU C JSHEPrHed XUMHUYECKOro B3aumojieicTBHs. OpHEHTAMOHHOE, HHAYKIIHOHHOE
u JTUCTIEPCUOHHOE B3aMMO/IeHCTBHE. ®DakTOpHI, OTIpeIeTIAIoNINe SHEPTHIO
MEXMOJIEKYJSIPHOTO B3amMojeiicTBua. Bomopomnas cBs3p. Ilpupoma BOIOpOIHON CBS3H.
Mex- W BHYTPUMOJIEKYJSIpHAs BOJOpPOIHAS CBSI3b. JHEPTHSl BOJOPOTHOW  CBS3H.
3aBUCHMOCTh (PU3MUYECKUX CBOMCTB BEHIECTB C MOJEKYISPHOH CTPYKTYpOH OT XapakTepa
MEXMOJIEKYJSIPHOTO ~ B3aMMOJCWCTBUS  (TeMIepaTypa KHUIICHWS, IUIABJICHUS, TEIUIOTHI
(ha30BBIX MIEPEXOJIOB).

Tema S. Xumus S-3/1€MEHTOB.

Ocobennoct  cTpoeHust aToMoB. CIOCOOHOCTh K 00pa30BaHHIO XHMHYECKUX —CBSI3CH.
XapakTep H3MEHEHHMsI CBOMCTB B rpynnax. Bogopoxa. IlonoxkeHwe »siaeMeHTa B
nepuoAndeckor cucreme. M3orombl Bomopoma. Pusmveckne W XUMHYECKHE CBOICTBA.
BiaumogeiictBue ¢ wmeraiamMu W HeMeTtaiiamu. [ uapuabl. OCHOBHBIE ¥ KHCJIOTHBIE
runpunael. CrteneHp okucineHus artoma. Haxoxnenume B mnpupope. Boma. Ponp Bomael B
Oononormyeckux mpoueccax. lllerounsie W menoYHO3eMeENbHbIE MeTaUTbl. DU3MUECKHEe H
XUMHYECKHe cBoicTBa. OTHOIIEHNE K BOJIE, KUCIIOTaM, HeMeTaiam. Vi3MeHnenue




XMMHMYECKOW aKTUBHOCTU B rpymmax. Okcuisl W mepokcuasl MeramioB. Conu. Xiopuist
HaTpus u Kanus. KapOonarel. OKkcua M ruapokcny Kambius. KecTKoCTs BOABI B CLIOCOOBI ee
ycTpaHeHus. buonornyeckue (QyHKIMW Kadus W HATPUs, KajbllMd W MarHus B JKUBOM
OpraHmu3Me.

Tema 6. XuMus 1-371€MEHTOB.

O6mmit 0630p. OCOOEHHOCTH 3JEKTPOHHOTO CTPOSHHUS aTOMOB. BarkHEHITHE XaabKOTCHBI -
kuciaopoq u cepa. Kucmopoa. CrpoeHne aTtomMa W €ro OCHOBHBIE XapaKTEPHCTHKH.
Haxoxnenue B mpupone, pu3ndeckre U XUMHUYECKHE CBOWCTBA, MONy4YeHHe. buoiormaeckas
poinb kucimopona. Puznueckne CBONWCTBAa KHCIOPOAa. XUMHUUYECKHE CBOMCTBA. CIOCOOHOCTH
Kk oxucieHnto. OOpazoBanue okcuaoB. OOmas xapakTepucTuka OKcuaoB. OCHOBHBIE,
am(poTepHble, KHCIOTHBIE OKCHABI. 3aKOHOMEPHOE H3MEHEHHE CBOWCTB B TEpHOAaX M
rpynnax. OGpasoBanue Hamnepokcun (Or~) u nepokcua (Or®) monos. Hammepokcunsl u
nepokcusibl MetauioB. Ilepokcua Boaopoaa. CBoHCTBa, MOBENEHHE B BOAHBIX pacTBOpax.
OKucnuTeNbHbBIE M BOCCTAaHOBUTENbHBIE CBOHCTBA. IlpumeHeHme B TexXHHKE, OBITY,
MeaunuHe. Ponb mepokcupma Bogopona B KMBBIX cucteMax. O30H. CTpoeHHE MOJIEKYIIBI.
Ousnyeckue cpoiicTBa. OOpa3oBaHHWE O030Ha B Pa3lMUHBIX TpoLeccax. 3amluTHas poib
030Ha B ipupoje. OKucnuTe bHas aKTUBHOCTH 030HA. O30HU/IBL.

Cepa. CrpoeHue aroma, OCHOBHBIE XapaKTEpUCTUKU. PacmpocTpaHeHue B TIPUPOJE.
Amnnotporiabie Mogudukanun. dusnueckue cpoiictBa. COEAMHEHUS CEPBl CO CTENEHBIO
okucnenust  -2.  Cepoogopoxn.  CaoiictBa.  Cyapuasl W THAPOCYIbOUBL
BoccranoBurenbHble cBoiicTBa cynbua-nona. CoeIMHEHNSI CEPbl CO CTENEHBIO OKUCIICHUS
+4. IlpoOnema yrunumsamuu SO2 wu3 armochepbl. Cephucras kuciora. CyabpUTBl U
runpocynbhuTel. CoeqUHEHUs] cepbl CO CTeNeHblo OKHucieHus +6. CTpoeHHE MOJEKYJIbI
SOs3. ®uznueckne U xumudeckne cBoiictBa. CepHas kucnota. Cynbdarel U THAPOCYIHGATHI.
A3zor. CrpoeHue aToMa, OCHOBHBIE XapaKTEPUCTUKHU. BO3MOXHBIE CTENEHM OKHCICHHMS.
Monekynsipubiii  a3or. Ilonmydenuwe. Puszmyeckue W XUMHUYECKHe cBouicTBa. Hutpuas
351eMeHTOB. AMMHak. BsammoneilictBue ¢ Bomon M kucnotamu. Okcuabsl azoTa. A30THas
KUCJIOTa U €€ CcoiMu. BzaumopeicTBUEe a30THOM KHCIOTHl Pa3IMYHON KOHIIEHTPALUU C
MeTtasutaMd. Cony a30THOM KHCIOTHI M UX MpuMeHeHue. HuTpartel aMMOHMS, Kamus U
HaTpust. KpyroBopot azora B npupose. buoxumuueckas pois a3zora.

®ochop. CrpoeHne aroma, OCHOBHBIC XapaKTCPUCTUKH. AJUIOTPOIHBIE MOIUADUKAITII
dochopa. Dochunsr. Pochun. Comu dochonus. [amorenuast docdopa. DPochopucras
kuciora. Pocdartel. [lpumenenne comelr ¢ochopHbIX KHCIOT. buHojormueckas poib
docdopa.

I"amorensr. OOmuit 0030p. DekTpoHHas KoH(UTyparus atoMoB. HaxokmeHnue B MpHpOC.
Xnop. ®uznyeckue U xumuueckue cpoiicTtBa. [lomyuenue. CoisiHas KHUCIIOTa M €€ COJH.
Baxneiimue coequHenus xjiaopa. buoxuMudeckas poJib rajloreHoB.

VYrnepoa. Haxoxnenue B mpupozge. Amnotponust yriepoga. OKcuabl yriepoja. YTosbHas
KHCJIOTa U e cor. Polk yririeposia B OpraHMYeCcKOl XHMHUH.

Tema 7. O0mas xapakTepucTuka *-3jeMeHTOB. KoMILIeKcHEBIe coeTuHEeHUs].

O6muit  0030p d-smemeHToB. (OCOOCHHOCTH  CTPOCHHUS  JJCKTPOHHOH  OOOJIOYKH.
Koopnunammonnas teopusi BepHepa. ['maBHas m moOouHast BasneHTHOcTH. [Ipupoma cui
KOMIUIeKcooOpa3oBaHus. Jlurana, KomIuiekcooOpazoBaTellb, KOOPIAMHAIIMOHHOE YHCIIO.
KatnoHHble, aHHOHHBIE, 3JIEKTPOHEHTpaNbHble KOMIUIEKCHBIE coeanHeHus. HomeHkmarypa
KOMIUIEKCHBIX coeMHEHUH. PakTophl, BIUSAIONINE HA CBOWCTBA KOMIUIEKCHBIX COEIMHEHHM.
Jlurangpl:  MOHO-, OH-, TIOJIMACHTAHTHBIE. XENATHbIE KOMIUICKCHBIE COCIMHEHHS.
YCTOMYMBOCTh  KOMIUIEKCHBIX  COEIMHEHUH. Pollb  KOMIUIEKCHBIX  COEAUHEHUN B
Onostoruueckux mnporeccax. ['emornooun. Xnopodunt. buoMeTanisl u OUOIHTaH b

3.2. Jlabopamopmwiii npakmuxym
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ILUIABJICHUS

4 5 MeToapl OYMCTKY BENIECTB

4. OoOpa3oBaTe/ibHbIE TEXHOJIOTUH

B coorBercTBHM ¢ pabodell mporpaMMoil M TEMAaTHYECKUM IIJIAHOM H3y4YeHHE
JUCLUIUIMHBI TIPOXOAUT B BHUIE ayIUTOPHOW M CaMOCTOSATENbHOH pabOTHl CTYAEHTOB.
VY4eOHbIi TpollecC B ayJUTOPUM OCYIIECTBISACTCS B (popMe JEKIIMOHHBIX M JIa0OPaTOPHBIX
3aHATHH.

IIpenycMOTpeHBl TEKINU-BU3YaTH3AH C MPOOIEMHBIM H3JI0KEHHEM OCHOBHBIX TEM
Kypca, KOTOpble BXOIAT B pabouyro mporpammy (mpencraBieHbl B Tabiuue «CoxepxxaHue
TUCHMIUIHED). Ha 1mabopaTopHBIX 3aHATHAX BBIIOIHSIOTCS TeMaTH4YecKHe JabopaTopHBIE
paboThl, Ha KOTOPBIX OTPabaTBHIBAIOTCS HABBIKM CHHTE3a U (PU3MKO-XMMUYECKOTO aHaIu3a
MIOJTy4a€MBIX COEIMHEHUM.

Pexomennyemble  oOpa3oBaTesibHBIE  TEXHOJOTMH:  PEUTHHIOBas  TEXHOJIOIHS,
TEXHOJIOTUS MHTETPATHBHOTO, Ipo0JIEeMHOTO, MHHOBALIMOHHOTO, JIMYHOCTHO-
OpPHEHTHPOBAaHHOTO, AU((HEPEHIMPOBAHHOTO, MHINBHIYAIbHOTO, Pa3BUBAIOLIETO OOYYEHUS
U TyMmaHucTHdeckoro ooOpazoBanusi. He wmenee 30% nexkumit Oynmer uyuTaThes C
HCTIOJIb30BaHUEM MYJIbTUMEAUWHBIX CPEACTB O0YUEHHUS.

5. YueOHO-MeTogUMYeCKOE O0eclieYueHHEe CAMOCTOSTeIbHOH padoThl 00y4arOIMXCsl

CamocrosTennbHass paboTa CTYIEHTOB BKIIOYaeT paboTy B YHUTAIBHOM 3alie
OubmoTeKy, B yueOHBIX KaOuHeTax (J1abopaTOpHsiX) U B JOMAIIHUX YCIOBHUSX, C JTOCTYIIOM
K pecypcam HMHTepHET mId TOATOTOBKH K YCTHOMY OIIPOCY, KOHTPOJBHBIM paboTaM H
TecTaM, a Takke oO(QopMIeHHE HAay4YHBIX PHCYHKOB B ajp0OMe Kak oOTd4eTa II0
COOTBETCTBYIOIIMM TeMaM JIaOOpaTOPHBIX PaldoT.

OtueTsl o nabopaTopHBIM paboTaM MPEACTABISIOT COOOH OTYETHBIH IOKYMEHT O
paboTe cTyIeHTa B TedyeHHe ceMecTpa. Hamudme OT4eTOB, 3aUTEHHBIX MpEIoJaBaTelieM,
BEyIIEro J1abOpaTOpHbIE 3aHATHs, SBISETCS HEOOXOAMMBIM YCIOBHEM JIONMyCKa K clade
9K3aMEHa M0 AWCLMIUIMHE. DTO TakkKe OAWH U3 3((PEKTHBHBIX METOAOB MO3HAHMSA, TaK KaK
UMEHHO B TPOIECCe HAMMCAaHUSl OTYeTa CTYJEHT JeTalbHO W BIYMYMBO aHAJH3HPYET
MOJyYCHHBIE B XOJAE BBHIMOMHEHUS J1a0OpaTOpHON paboThl  pe3yiabTaThl, HPOBOAMT
Ka4eCTBEHHBIH M KOJWYECTBEHHBI aHalu3, (OPMYJNHpPYeT BBIBOJ O INPOJCIaHHOW paborte,
YTO CHOCOOCTBYET JIy4yllIeMy YCBOGHHIO MaTepHaia, pa3BUBAaeT y CTYJEHTOB BHHUMaHHE U
HaOII0JaTETFHOCTb.

K dopmam TeKyIero KOHTpouis yCneBaeMOoCTH JUCHUIUINHBI OTHOCUTCS CIeLyIOLIee:
* YcTHBII onpoc
*  Komnoxsuym mo temam pasnenos 1-4
*  KomnokBuyM 1o TeMaM pasfenos 5-7
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6.2 OM&MPMOMMM. ACTYNEHT JaJ NOTHBIA W Pa3BEPHYTHIA OTBET

Bricokuii YpOBEHb IOATOTOBKH, O€3yIpeyHOe BJIAJCHUE TEOPETUUYCCKUM

MaTepuagoM, CTYJEHT JEMOHCTPUPYET TBOPYECKHA MNOXOA K PEHIEHUIO

ro Kypca.

1e paboTHI
BEy UM

Cryne ’ )
IHONTBEDKIACHUEM _ SIBJISICTCSL  BBICOKHK  CPDEAHMI _ 0ald 338  TEKVIILVIO
CRAIOTCHA OOYIAIONIICCH .LIHOJ,gmsumc BCT JTA0OPATOPHE
YCIIEBAEMOCTH U OIIEHKH 32 KO TDOJ'IBHBIC Da0OThH
Ha MOMEHT CcHaud  DK3aMeHa, HMEIoI] AR bIi MPEeToAaBaTeseM,
J1aoo0 HBIC. 3amI T,
OtnndHo P RO RISt VPOBEHL  MOATOTOBKKM  C  HE3HAYUTEIHHBIMHU _ OIIMOKAMH.

CTVI[GHT Jajd TOJHBIM M PA3BEPHYTHIA OTBET Ha BCE TEOpETHYECKHE

VeTvaTBebmﬁmy Ha wg caMbIM ____ BIIaJICHUE

TEOPETUYECKHUM MaTEPUAIIOM. CryaeHt AKTHUBHO paboTan Ha
1a00PATOPHEIX 3aHATHUAX, MMEET BBICOKHME CPENHUN 0ana 3a TEKVIIVIO

CIIEBAEMOCTb M OIIEHKH 33 KOHTPOJbHBIE PAOOTHI.




OyeHb XOPOoLIo

Xopormras  moaroroBka.  CTYIEHT  f1ajg  TOJHBIA ~ OTBET HAa  BCE
TEOPETUUYCCKHE BONPOCHI OWIETa, HO JIOMYCTWUI HEOOJBINIHE HETOYHOCTU
B OIpeNeIeHUIX [TOHATHNA IIPOLIECCOB H T.IL IIpemapar
HICHTH(UIMPOBAH  BEPHO, MO HEMY JaHbl IOJHBIE OOBICHEHUS.
CTVHGHT AKTUBHO Da6OTa.H Ha Ha6ODaTODHI>IX 3AHATUAX, HUMCECT BBLICOKHUC
cpenHui Oanyi 3a TEKYIIYI YCIEBAEMOCTh M _OIEHKU 33 KOHTPOJBHBIC
Pa0OTEL.

Xopo1io

B €J0M _ XOpoIlas MONrOTOBKA ¢ 3aMETHBIMH _ OINMOKAMHK WA
HemoueTaMu. CTYNEHT Jan  OTBET HA BCE TEOPETHYECKHE BOMPOCHI
OuIeTa, HO JOMYCTHJI HETOYHOCTH B ONpENEICHHMSAX IOHATHH, MPOIECCOB
u_t1.1. llpemapar MAeHTUGHUUMPOBAH BEPHO, HO OOBIACHEHHS 10 HEMY|
JaHBblI HCIIOJHBIC. I/IMCIOTCH OHII/I6KI/I IIPU_OTBCTAX HA JOIIOJHUTCIILHBIC U
YTOYHSIOIINE BOIIPOCKI SK3aMEHaTopa. CryneHt paboran Ha
1a00PATOPHBIX 3aHATUAX, MMEET XOPOIIHWE CPEAHUN Oalll 3a TEeKYIIYIO

YCIICBACMOCTD U OLICHKH 34 KOHTPOJILHBIC [236OTLI.

ngBHCTBOQI/ITeJH)HO MUHUMAaIbHO JIOCTATOYHBIM YPOBEHb IMOATOTOBKW. CTYACHT IOKa3ad

MUHHMAIBHBIA VPOBEHb TEOPETHYECKHUX 3HAHUM, CIeland CYIIEeCTBEHHBIE
OLIMOKKA IIPU OTBETE HA SK3aMEHAIMOHHBIA BOIPOC, HO NPU OTBETAX HA
HABOJAIIME BONPOCHL, CMOr IPABUIBHO COPHUEHTUPOBATHCA U B OOLIUX
yepTrax JaaThb HDaBI/IHI)HBIﬁ OTBET. HDeHaDaT I/IHCHTI/Id)I/IHI/IDOBaH BEPHO,
HO 00bACHEeHHMs 110 HeMy He pnadbpl. CTyneHT moceman J1abopaTopHbIE

3aHATHA, HO HWMECT HH3KHE CIQGZ[HI/Iﬁ Oamr 3a TCKYIIYIO YCIIEBAEMOCTL U
OILICHKH 332 KOHTPOJLHBIC PA0OTHI.

HeynoBieTBopUTENnbHO [loaroToBKa HEmOCTATOYHAs W TPeOyeT [AOMOJHUTEILHOIO WM3YYEHUS

Mmatepuana. CryneHT nan ommubOOYHBIE OTBETHI, KaK HAa TEeOpPETUYECKHE
BOIIPOCHL OWIIETA, TAK W HA HABOIANINAE W JOMOJHUTEILHBIE BOIPOCHL
bk3aMeHaTopa. IlpemapaT wWiIeHTUGWIMPOBAH HEBEPHO, OOBICHEHHUS II0
HemMy He nadpl. CTYAEHT moceman JiabopaTopHbIe 3aHATHUA, HO WMEET|

OYeHb HH3KHE CPEeIHWA 0alil 3a TeKYIIYI) YCIIeBAEMOCTh W OIEHKH 3a
KOHTPOJBHBIC PAOOTEHI.

[110x0

CTygeHT OTKa3aJICA OTBEYATH HA 3K33MeHauI/IOHHBII71 oumier.

Wndopmarnws npenocTapiaseTcs MPernoaaBaTeieM, BeAYIINM J1a00paTOPHbIE 3aHITHS.
Odopmienne pe3yabTaToB J1a00paTOPHBIX paOdOT MIPOBOJUTCS B BUJE OTUETA.

6.3. Kpurepunu u npoueaypbl OHeHMBAHUS Pe3yIbTATOB 00yUeHUs 110
AUCHMILIMHE, XaPAKTePU3YIOINX 3TANbl (POPMHUPOBAHUS KOMIIETECHIN I

g onleHnBaHuUs pe3yIbTaTOB 00YYEHNUS B BU/I€ 3HAHUN MCTIONB3YIOTCS CIETYTOIINe
MIPOIEAYPHI U TEXHOJIOTHH:

- HNUCbMEHHble omeenibl Ha BOIIPOCHI KOJUIOKBUYMOB;

- YCMmHble Omeembvl Ha 60npocsvl npu qprHmaJZbHOM onpoce_Ha npaKkmu4ecKux
3AHAMUAX,

- NUCbMEHHbIU OMBEeN_HA IK3AMEHE.

st onleHWBaHKS Pe3yJIbTaTOB 00y4EHHsI B BU/IC YMEHUH U BIAJICHUH UCTIONB3YIOTCS
CJIEOYIOIIUE TPOLEAYPBI U TEXHOJIOTHU:



- npakxmuueckue 3adanus (113), BKIFoUaromyie BRIMOIHEHNE OJHON MM HECKOJIBKUX
3a1a4;
-mecmosuvle 300aHUsl.

6.4 TunoBble KOHTPOJIbLHbIE 33JaHUS WJIM MHbIe MaTepUAJIbl, HEOOX0AUMBbIE AJIsl
OLlEHKU Pe3yabTAaTOB O00y4YyeHUusi U (MJIHM) AJf HUTOTOBOr0 KOHTPOJIA
chopMHUPOBAHHOCTH KOMIIETEHIIUH

IIpumepHulii nepeyerv 80npocos (YCMHbIU ONPOC, KONIOK8UYM) OJis OYeHKU
cghopmuposannocmu 3uanuii komnemenyuii OIK-7:

Tema 1.
1. Poib XMMHUH B OHOJIOTHH.
2. TlpocTtsie u cinoxHbIC BemecTBa. OU3NIECKUE U XUMUYECKUE SIBICHUSI.
3. Uro Takoe aToMm, aTOMHAas CIMHHUIIA MAacChl, OTHOCHTC/IbHAs aTOMHas Macca,
OTHOCHUTEJIbHASI MOJIEKYJISIpHAst Macca?
4. MonexynsipHas U KpUCTAILTNYECKAs aNIOTPOIUH.
5. Moab. MonsipHas Macca.

1. Mogemu crpoenus atroma (Tomcona, Pesepdopna).

2. KBaHTOBaHHBIN XapakTep OJHEpPreTHUYECKUX W3MeHeHud. VYpaBHenue Ilmanka.
AtomubIe crieKTphl. CIIEKTp aTOMapHOTO BOJopoaa. YpaBHeHHe Pumbepra.

3. Ilnmanerapuas mozens atoma bopa.

4, KopnyckynspHo-BOMHOBOM — AyanusM. YpaBHenwe Je  bpoinsa. IlpuHnun
HeomnpeneneHHoctH I elizenbepra.

5. KsaHTOBO-MexaHMUYECKOE IPEICTABICHHE O CTPOCHUHM aroMa. BomHoBas ¢yHKUusS
(monsitue). KBantoBele uncina. AToMHBIE OpOUTanu. |’ paHWYHBIE TOBEPXHOCTH S-,p-,
d-opOuraneii.

6. IlpyMHLIMOBI ¥ IOCJIEAOBATEIbHOCTh 3aIllOJHEHUS 3JEKTPOHHBIX 000JIOUEK: MPUHIMII
[Maynu, Munumym sHepruu (mpasuino Kineukosckoro), npaswio ['yHza.

7. 3amomuenue obonodek y anementos I, 11, 111, IV mepuomos.

Tema 3.
1. OrtkpsiTHE nepuoanueckoro 3akona JI.M.MenzaeneeBbim.
2. CrpykTypa mnOepuoAMYecKON cucTeMbl. llpuunHa MEPUOIUYECKOTO H3MEHEHHS

CBOMCTB DJIEMEHTOB.
3. OcCOOEHHOCTH 3JICKTPOHHOI'O CTPOCHHS aTOMOB 3JICMCHTOB TJIABHBIX U TMOOOYHBIX
MOATPYMIL §-,p~, d-,"IINeMEHTHI.
4. CpoiicTBa CBOOOIHBIX aTOMOB: JHEPTUS U TOTEHIMAT HMOHHU3AIMH, CPOJCTBO K
3JEKTPOHY, paAUuyC aToOMa U MEPUOIUYHOCTD UX U3MEHEHUH.
Tema 4.
1. T[puumHbl 00pa30BaHUS XUMUYECKOH CBSI3H.
2. OCHOBHBIC XapaKTEPUCTUKH XUMHUYECCKOW CBS3W: DHEPTHA, JUIMHA, BaJICHTHBIA YTOJ,
MIOJISIPHOCTH CBSI3H.
3. DddexTuBHBIA 3apsia aTOMOB. JMITONBHBIA MOMEHT CBs3H. JIAIMONHHBIA MOMEHT
MHOTOATOMHOM MOJIEKYJIBI.
4. DJIEKTPOOTPUIIATEIHLHOCTh aTOMOB. V3MeHEHWE BETHMYHH 3JIEKTPOOTPHUIIATSIHLHOCTEH
IO TIEPUOIaM U TPyTITIaMm.
5. CremeHb OKHMCIIEHNS DJIEMEHTOB. PacyeT cTerneHy OKUCICHHS.
Tema 3.
1. Bopopox. IlonoxeHue 351eMeHTa B IEPUOJUIECKON CUCTEME.
2. @duspyeckre W XUMHYECKHE CBOWCTBA. B3aMMOIEWCTBHE C MeETaljJaMHd H
HeMetayuiaMu. ['unpuasl. OCHOBHBIE U KUCIOTHBIE rTUApUibl. CTENeHb OKUCIECHUS



3.
4.

S.

aroma. HaxoxieHue B IpupoJe.

Bopna. Ponk Bogpl B OMONTOrMYECKUX MPOLECcCaXx.

[lenoynbple u mMIETOYHO3EMENbHBIE MeTauibl. PU3NYEeCKHe U XUMHYECKHUE CBOWCTBA.
OTHoIIeHNE K BOJE, KUCIIOTaM, HeMeTaiaM. VM3MeHeHne XuMHU4ecKoil akTUBHOCTH B
rpymmax.

Oxcunel U mepokcuabl MetamuioB. Conmu. Ximopuabl HaTpus ¥ Kanus. KapOoHatsbl.
Oxcun 1 THAPOKCH] KaJIbIIHA.

Tema 6.

1.

Kucnopoa. CrtpoeHue aromMa M €ro OCHOBHBIE XapaKTepucTuku. HaxoxjaeHue B
npupoze, (pu3mIecKue M XUMHUYECKHUE CBOMCTBA, MONydeHHe. buomorndeckas poib
kuciopona. Guznueckue cBOMCTBA KUCIOpoAa. XUMUYECKUE CBOMCTBA.

OO6mas xapakTepucTuka OKcHIoB. OcCHOBHbIE, aM(pOTEepHBIE, KHCIOTHBIE OKCHIBI.
3aKOHOMEpPHOE N3MEHEHNE CBOMCTB B MEPHUOIAX U TPYIIaXx.

Hamnepokcunbl w  mepokcuapl  MeTawioB. [lepokcunm  Bomopoma. CBOWCTBa,
MOBEJICHUE B BOJHBIX pacTBOpax. OKUCIHTENbHBIE U BOCCTAHOBUTEIIEHBIE CBOWCTBA.
[Ipumenenue B TexHWKe, OBITY, MeaumnuHE. Poib mepokchia BOIOpPONAa B JKUBBIX
CUCTeMaXx.

OzoH. Crpoenne wmonekynsl. @Ousmueckue cBoiictBa. (OOpa3oBaHHWE 030HA B
pa3IUYHBIX TMpolleccax. 3alluTHas poiib oO30Ha B mnpupone. OKucauTenbHas
AKTUBHOCTH 030HA. O30HUIBI.

Cepa. CtpoeHue atoma, OCHOBHBIC XapaKTEpUCTUKH. PacmpocTpaHeHHe B MPHUpPO/IE.
Annorponable Moaudukanun. Oruznueckue cBONUCTBA.

Tema 7.

1.
2.

O06uwmii 0630p d-3meMeHToB. OCOOCHHOCTH CTPOCHUS SIEKTPOHHON 000I0UKH.
Koopnunammonnast Tteopusi Bepuepa. Ilpupoma cunm  KoMImiekcooOpa3oBaHUS.
Jlurann,  kommekcooOpas3oBaTedb, KOOPAMHALMOHHOE  4ucio. KaTuoHHBIE,
AHUOHHBIC, BHCKTpOHeﬁTpaHBHBIe KOMIIJICKCHBIC COCIUHCHHA.

HomeHnknaTypa KOMIUIEKCHBIX cOoequHeHH. DakTopbl, BIMSAIOIIME Ha CBOWCTBA
KOMIIJICKCHBIX COGJIHHCHHﬁ. .HI/IFaHJII)IZ MOHO-, 6I/I-, ITIOJIMACHTAHTHBIC. XenaTHbIE
KOMIIJICKCHBIC COCANHCHHUA.

Y cToM4UBOCTh KOMITJIEKCHBIX COETMHEHUH.

Posib  KOMIUIEKCHBIX COCIMHEHHMH B OHMOJIOIMYECKHX Mpoleccax. [ emMorioOuH.
Xmopodumt. buoMeTamTsl 1 OMOTUTAHIEL.

IpumepHnulii nepeuensv 3a0anuil Oist OYEHKU CHOPMUPOBAHHOCIU ZHAHULL
xomnemenyuti OIIK-7:

1.

2.

[IpowmmrocTpupyiiTe 3aKOH KpaTHBIX OTHOIICHHWH Ha MPHMEpPe YETHIPEX BBHIOPAHHBIX
Bamu yrieBonopoios

Hamumure HaOopel BCeX 4YeThIpeX KBAHTOBBIX YHCEN Ul KaKIOIO 3JIEKTPOHA,
KOTOpBIE HAXOAATCS Ha 48 aTOMHOW OpOHTAIH.

Yemy paBHBl [ a3oTa: a) macca ONHOHW MOJIEKyJbl; ©) OTHOCHUTENbHas
MOJIEKYJISIpHAs: Macca; B) MoJisipHas Macca? CKOJBKO MOJIEKYN COACPIKUTCS B OHOM,
YeTHIPHAAATH U ABAIATH BOCBMU I'PaMMax 3TOro BeliecTsa?

Ha xaxom sHepreTndeckoM ypoBHE M Ha Kakoil AO MOKET HaXOIUTCS AJIEKTPOH, IS
koToporo u - 3u/=1 ? KakoBa rpanudHasi moBepXHOCTH 3TOi AO?

IToyuemy abcoNOTHBIE Macchl aTOMOB M MOJIEKYJ OYEHb PEAKO HCHOJIB3YIOTCS B
XUMHUYECKUX pacdeTax? YTO UCHONB3yeTcs B KauyecTBE €AMHHUIBI H3MEpEeHUs
OTHOCHUTEJBHBIX AaTOMHBIX M MOJEKYJSIpHBIX Macc? llokaxkwure, 4TO OTHOCHTENbHAS
MOJIEKYJIIpHas Macca a30Ta paBHa MOJISPHOM Macce.

CKOJIBKO Y3JIOBBIX TIOBEpPXHOCTEH UMEIOT 3s, 2px u 3dxz aTomHble opOuTtanu? Kakosa
ux ¢popma?



Mertamn Li Na K Rb Cs
T,.°C 179 97.8 63.5 39 28.4
T..°C 1340 383 760 696 703
I agorenun NaF NaCl NaBr Nal
E. kJ[x/MOJb 891.0 753.0 719.5 669.5
Okenst BeO MgO Ca0 Si0 BaO
E. kJk/MOJIb 4520 3915 3475 3280 3095
I anmoren F» ClL, Br, I2
T..K 40.0 170.0 266.0 386.5
T,.K 85.0 238.5 332.0 457.5

OO0BSICHUTE TPUBEICHHBIC 3aKOHOMEPHOCTH.
DHEPruy KPUCTAINIMYCCKUX PEIIeTOK raJIOTCHUIOB HATPHS COOTBETCTBEHHO

Kak Oyzner usMeHATbCA TeMIIepaTypa IUIABIECHUS B YKa3aHHOM Py ?
[Mpeackaxurte, Kak OyJeT M3MEHATHCSA TEMIIEpaTypa IUIaBJICHHUS CIEIYIOIMX OKCHIOB,
€Cclu

v

OOBsicHHTE yBETMUCHNUE TEMIIEpaTyp KUTICHHS | IUaBlieHus B pany: B,HO, B4HIO,
BMmHM.
- CH4 SIH4 GCH4 Sl’lH4

PBH,

CF,; CCl14 CBry CL4

H,0 H,S H,Se H,Te

HF HC1 HBr HI

OOBbsICHUTE M3MEHEHNE TEMIIEPATYP KUIICHUS W IIABJICHUS, MPUBEICHHBIX HUKE:

[Touemy TemmepaTypbl KWUICHUS W IUIaBICHUS DJIEMEHTOB IMOATPYIIB MEAM OOJbIIe
COOTBETCTBYIOIIUX BEJIWYMH TSI LIETIOYHBIX METAJLIOB?

KakoBa maccoBas gons pactBopa, conepxariero 280 r Boas! u 40 T cynehara HaTpus?
Kak npuroToBuTh cieayomnye pacTBOphbI:

a)250 v 25% pactBopa cynbdara HaTpusS B BOoIe H3 OC3BOAHOW COMM W U3
KpHCTaJIOTUApaTa c
JIECSIThIO MOJIEKYJIaMH BOJBI?

0) 500 mx 0.1 M pacTtBOpa xyopua Kanms?

B) 1 10.1 #. pacTBOpa COMSIHOM KUCIOTHI?

Tlpumepwt npaxmuueckux 3adanuti 0 oyenxu saadenuti komnemenyuti OIK-7:

1. IpuroroButk pactBopsl comu (NaCl, Na?S0,, MgS04, CuS04, Na,CO3, KC1, NH4C1)

3aIaHHBIX MOJIIPHBIX KOHIIEHTpamuid. OMNpeneNnuTh INIOTHOCTh KaKIOTO pacTBopa
MMMKHOMETPUYECKAM METOAOM. Y CTAaHOBHTH 3aBUCHMOCTH IUIOTHOCTH PacTBOpa OT
KOHIICHTpAITUH. 3Hasl SKCIIEPUMEHTAILHO HAICHHBIE 3HAYCHIS INIOTHOCTH PACCUUTATh
MacCOBYIO JIOJTI0, MOJIITEHYIO KOHIICHTPAIIHIO, TUTP, MOJIBHYIO JIOJIO.



3.

4.

TUTpUMETPUYECKUM METOJOM YCTAHOBUTH KOHLIEHTPALIMI COJISHOM KHCJIOTHI B
pacrtsope.

OnpenenuTth TeMmmepaTypy KHICHHS JXKUAKOTO BemecTBa. [lo TaOmWyHBIM JaHHBIM
YCTaHOBUTb €T0 MPUPOLY.

OnpenenuTs TeMIlEpaTypy IUIaBIEHHS TBEpPAOTO BemlecTBa. [lo TaOMMYHBIM JaHHBIM
YCTaHOBUTb €T0 MPUPOLY.

IIpeioxkuTe METOAMKY OYUCTKHU XJIOPHJA HATPUS OT PUMECHU XJIOPHA KaJIHs.

IpumepHnulii nepeuenv 3a0anuil OJist OYEeHKU CHOPMUPOSAHHOCMU 3HAHUIL U YMEHULL
komnemenyuy OIIK- 7:

1.

2.

10.

B dem 3axmouaroTCcsi NPUHLMITHAIBHBIE PA3IMUUs MEXIY MOIENbl0 aroma bopa u
KBaHTOBOMEXaHWYECKOW MOJEIIbIO aToMa?

[loyuemy aOcomOTHBIE Macchl aTOMOB W MOJIEKYJ OYEHb PEAKO HCIOJIBb3YIOTCS B
XUMHUeCKuX pacuetax? YTo wucnonb3yercs B KadyecTBE EAWHUIBI H3MEpEeHHUs
OTHOCHUTEJIBHBIX ATOMHBIX M MOJEKYJIApHBIX Macc? IlokaxxuTe, 9TO OTHOCHUTENbHAs
MOJIEKYJISIpHAsI Macca a30Ta paBHA MOJISIPHOM Macce.

Omnpenenute  SHEPreTHMYECKMH  MEpexof  JJIEKTpOHA  aroMa  BOAOPOJA,
COOTBETCTBYIOLIEH JyHHE BOJHBI X = 486 HM JMHUM B CHEKTPE HUCIYCKaHUS
aTOMapHOT0 BOJIOPOJIA.

[lpu ananmu3e okcuia MapraHua, OTHOCSILIETrocss K OepToJuIMgaM, yCTaHOBJIEHO, YTO
MaccoBasi J0JIsl Mapraiia coctapisieT 68.2%. Onpenenure GopMysly 3TOI0 OKCHIA.
Hna aroma yrimepoma 3HaYeHHS TIOCIENOBATEIBHBIX IMOTCHIMAIOB HOHHU3AIHNU
coctaBisioT (B BobTax): li=l 1.3, b=24.4,13=47.9,14=64.0, 1s=392. O0BsCHUTE XOX
W3MEHEHUS! MOTEHLUAIIOB MOHM3AaLMH M YeM BBI3BAH PE3KUM CKauyOK MpH Iepexofe
or Il k B.

CrpoeHue artoMa MHOTJA CpaBHMBAIOT cO cTpoeHueM COJHEYHOH CHCTEMBI:
anekTpoH (3emis) Bpamaercs Bokpyr sanpa (Comnma).  IIpoanammsupyiite
KOPPEKTHOCTh TIOJJOOHOTO CPaBHEHUSI.

Omnpenenure  SHEPreTHMYECKMH  MEpexof  JJIEKTpOHA  aroMa  BOAOPOJA,
COOTBETCTBYIOLIEH JnuHE BOJHBI X = 434 HM JMHUM B CHEKTPE HUCIYCKaHUS
aTOMapHOT0 BOJIOPOJIA.

Kax m3meHstoTcs AnuHa CBA3M, NMOPAJOK CBSI3M, SHEPIUs JAUCCOIMALMN U MarHUTHbBIE
cBoiictBa B psay: Fo~ — F2 - F2™?

OpunakoBa 5 reomerpuueckas koHpurypamms mornekyn BeCbhb m SiCh? Yxkaxwnre
TUI TUOPUIM3ALMK aTOMHBIX OpOWTael LEHTPAIBHOIO aToMa, OLEHWUTE IMIIOJIbHBIHI
MOMEHT MOJIEKYJ U BaJICHTHBIE YTJIBL.

B psany HF - HC1 - HBr - HI temneparypsl KuneHus COOTBETCTBEHHO paBHBI 293,
188, 206 u 238 K. Ilouemy B JgaHHOM cilydae Ipd MOHOTOHHOM H3MEHEHUU
MOJIIPHOCTH MOJIEKYJI TEMIIepaTypa KUIIEHUS] U3MEHSIEeTCS HEMOHOTOHHO?

Ipumepnulii nepeuenb mecmoguix 3a0aHuUll

1. Jlns a30Ta Macca OQHOM MOJIEKYJIbI paBHA!

1234

1)4.65-10" kr

2) 9.30-10" kr

3)2.32-10"° kr

4) 8.66-10°*° kr

2. Kakoli H”HEpTHBIHN ra3 UMeeT OIMHAKOBYIO JICKTPOHHYIO KOH(PUTYpAIHIO C YaCTHUIIEH,
BO3HUKAIOLIEN B pE3YJIbTATE YJAICHUS U3 aTOMa AJIFOMUHHUS BCEX BaJIEHTHBIX
3JIEKTPOHOB?
1) I'enmid
2) Heon



3) Kpunron

4) Kcenon
5) PacnionoxxuTe 351eMEHTBI B OPSIZIKE BO3PACTaHUs pajinyca UX aToMa
6) Li,Be,B,C
7) Li, B,Be, C
8) C,B,Be,Li
9) B,C,Be, Li
10) Ompenenure Maccy (T) a30Ta, 00b€M KOTOPOTO IPH H. y. cocTaBiser 44.8:
11)6.4
12)22.4
13)64
14)2.2
15)  Tun ruOpuan3anuy aTOMHBIX OpOUTAaJiel aToMa a30Ta B MOJIEKYJIe aMMHaKa
16) sp
17) sp?
18) sp’

19) mer rubpunuzanun

10.

Ilepeuenv npumeprvix 60npocos O IK3AMEHA:

OcCHOBHbIE XUMHMYECKHE MOHSATHA: aTOMHas €OUHUIA MAacChl, OTHOCHTENbHAas aTOMHAas
Macca, OTHOCHUTENbHAsl MOJIEKYJISIpHasi Macca. Yemy paBHBI AJIsl a30Ta: a) mMacca OIHOU
MOJIEKYJIbl; ©) OTHOCHTENbHas MOJIEKyJspHas Macca; B) MoisapHas Macca? CKOJBKO
MOJIEKYJI COZIEPAKUTCS B YETHIPHAAATH IPaMMax 3TOro BemecTsa’?

OObsicuuTe MexaHu3sM oOpasoBaHus Mojekyl BeCb wu BCb. Vkaxure THn
ruOpUAN3aluN aTOMHBIX OpOMTanell LEHTPalIbHOTO aTOMa, OLEHUTE BAJCHTHBIH yrod,
JUTIOIBHBII MOMEHT, OJSIPHOCTH MOJIEKYJI.

W3 pactBopa xomrmexcHor comu CoCl13-41UH3 Hutpar cepebpa ocaxmaer Tombko 1/3
coJiepkamierocst B Hel xisopa. Hamummre KoopAMHAIIMOHHYIO (OPMYIY COJIH, HA30BHTE
€€ M 0XapaKTepu3ylTe NOBEJCHNE JAHHOTO KOMIIJIEKCHOI'O COEITUHEHUS B PacTBOPE.
25%-HbIid pacTBOp cynbdara HaTpus UMeeT IuoTHOCTH 1.25 r1/Mn. Ompenenure
MOJIBHYIO JOJI0, TUTP, MOJIIPHYIO, HOPMAJIbHYIO M MOJISUIBHYIO KOHLIEHTPAllMU TaHHOTO
pactBopa.

ChopmynupyiiTe TPUHIMIIBEI U TOCIEI0BATEILHOCTh 3allOHEHMs] aTOMHBIX OpOHuTanen
AJIEKTPOHAMH. 3alHIINTE MOJHYIO ICKTPOHHYIO KOHQUTYpaIHI0 dJIeMEHTa ¢ HOMEPOM
15, a Takxke HaOOpBI BCEX YETHIPEX KBAaHTOBBIX 4YHCEN ISl KaKIOTO BaJCHTHOTO
3JIEKTPOHA ATOTO JIEMEHTA.

BanentHocTh. KosnnuecTBeHHbIE OLIEHKH BajJeHTHOCTH. UeMy paBHa BaJIEHTHOCTh a30Ta
B a30THOM kucnote? HaTpus B xjopuae HaTpus?

CthopmynupyiiTe 3aKOH KpaTHBIX OTHOIICHWH W TPOWLTIOCTPUPYWUTE €ro Ha IMpHuMepe
OKCHJa, IEPOKCHAA U HAAIIEPOKCHIA HATPHSL.

Haiite ompeneneHus riaBHON W mobouHod moxarpymm. Ha xakom ocHoBanuu ¢ocdop u
BaHaJui MOMEILAIOT B OJHOHM Ipymne nepuoaudeckor cucrteMbl? IloueMy ux momMeniaror
B Pa3HBIX MOATPYIITAX?

N300pasure snekTpoHHYI0 KoHpurypamuioo noHoB Li* u H. OpuHakoBbl 1 pa3Mepsl
noHoB? Ob6ocHyWTe Bamr oTBeT.

Kak wusMeHstOTCSl UIMHA CBSI3M, TOPSNOK CBS3M, DHEPIUs AMCCOLMALUN CIEAYIOLINX
MostekyJsipHbIX  dacturl B pagy: Cr™ - Cr - Cr . OrtBer 00OCHOBaTh. YKaKUTE
NapaMarHUTHBIE YaCTHUIIBL.



6.5 MeToanyeckue MaTepHAaJIbl, ONpeAesA0IIHe POLeAyPhbl OLleHUBAHUS.

ITonoxenune «O NPOBENECHUH TEKYILEr0 KOHTPOJIS YCIIEBAEMOCTH M MPOMEXYTOYHOM
arrectauun oOyvaromuxcst B HHI'Y», yrBepxknenHoe mnpukazom pektopa HMHIY ot
29.12.2017 r. Ne 630-O/1;

[lomoxxenne o ¢OHIE OIEHOYHBIX CPENCTB, yTBEpXkKIeHHOe mpukazoMm pektopa HHI'Y ot
10.06.2015 r. Ne 247-O/1.

6. YueOHO-MeTOoAUYECKOEe U HH(POPMAIMOHHOE ODecTieYeHUe JUCITUNTUHBI
(Momy.Jist)

a) OCHOBHas JIUTepaTypa:

1. I'munaxa, H. JI. O6mas xumust B 2 T. Tom 1: y4eOHUK ais aka-eMHYECKOro OakanraBpuaTa
/ H. JI. T'nunka; mox pen. B. A. Tlomkosa, A. B. babkoBa. — 20-¢ u3a., nepepab. u gon. —
M.: U3parensctBo IOpaiit, 2017. — 353 c. — (bakanaBp. Akage-muueckuil Kypc). Pexum
nmocrytma: https://biblio-online.ni/boolc/736D053E-E77C-4726-8CCS5-F8E756E674AS5.

2. I'munaka, H. JI. O6masa xumust B 2 T. Tom 2: y4eOHUK A7 aKaeMHYecKoro OakairaBpuaTa
/ H. JI. I'muaka; mox pen. B. A. Ilonkora, A. B. babkoa. — 20-¢ u3m., mepepad. u gom. —
M.: UzparensctBo [Opaiit, 2017. — 379 c. — (bakamaBp. Axagemudeckuii xKypc). Pexum
nmoctyma: https://biblio-online.ru/book/EBE718FD-189B-494E-A633-DCA7F607FCCO.

3. T'munka, H. JI. 3agaun u ynpakHeHus: mo oOmiel xumuu: yueO.-npakt. nocodue / H. JI.
I'muaka ; mox pen. B. A. IlomkoBa, A. B. babkoBa. — 14-¢ uzn. — M.: HM3naTtenscTBO
Opaiit, 2017. — 236 c. — (bakamaBp. Axamemudeckuif Kypc). Pexum moctyma:
https://biblio-online.ru/book/42CADAEQ-F729-47F0-BD2C-9BFIFA027806.

0) JIOTONHUTENIBHAS TUTEPATYypa:

1. Pocun, WM. B. O6mas n neopranmdeckass xumust B 3 7. T. 1. OOmas Xumust: y9eOHUK s
akameMudeckoro Oakanaspuata / WM. B. Pocun, JI. JI. Tomuna. — M.: U3zmarensctBO FOpaiir,
2017. — 426 c. — (bakamaBp. Axamemmdeckuii Kypc). Pexwmm moctyma: https://biblio-
online.ru/book/20528962-9889-4766-A00D-AAFC77F6CSAF.

2. Pocun, U. B. O6mas u neoprannueckast xumust B 3 T. T. 3. XumMusi p-d21eMeHTOB: yueOHUK

Ui akagemudeckoro OakanaBpuara / M. B. Pocun, JI. JI. Tomuna. — M.: UznarenbcTBO
IOpaiir,
2017. — 436 c. Pexum pmocryma: https:/biblio-online.m/book/6828ED4A-9939-432C-

9B4D-E160E9348D3 A.

B) mporpaMMHOe obecrieueHue u HTepHeT-pecypehl:
CrpaBouHo-uapopmannonnas cucrema «Koncynprant [Inrocy: http://www.consultant.ru

Hayunas poccuiickas snexTponHas 6nbnuoreka elibrary.ru: https://elibrarv.ru/

[Tepuomuka omnaita Elsevier: https://www.elsevier.com/

Ilepuoanka onnaitn Springer: http://link.spnnger.com

Jlunensnonnoe 110 (omeparmonHas cuctema Microsoft Windows, maker mpHKIIaIHBIX
nporpamm Microsoft Office) u cBoG0HO pacipocTpaHseMoe IpOrpaMMHOE 00ecTIeUeHHE.

7. MaTepuajbHO-TeXHUYECKOE o0ecneyeHue TUCIUMTUHBI (MOTYJIs1)

YueOHass ayauTopusi Ui TPOBENCHHS 3aHATHH JIGKHUOHHOTO THIA, 3aHSATHN
CEeMHMHApPCKOr0 THIA, IPYINOBBIX M MHAMBHIYAIbHBIX KOHCYJIBTalMH, TEKYLIEr0 KOHTPOJIS M
MIPOMEKYTOUYHOW aTTECTAIMH, YKOMILICKTOBAaHHAs y4eOHON MeOenbio, JOCKOW, MepEeHOCHBIM
MYJIETUMEIMHHBIM 000pyTOBaHHEM (TIPOEKTOP, HOYTOYK).


http://link.spnnger.com/
https://www.elsevier.com/
https://elibrarv.ru/
http://www.consultant.ru/
https://biblio-online.m/book/6828ED4A-9939-432C-9B4D-E160E9348D3_%D0%90
https://biblio-online.m/book/6828ED4A-9939-432C-9B4D-E160E9348D3_%D0%90
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/42CADAE0-F729-47F0-BD2C-9BFlFA027806
https://biblio-online.ru/book/EBE718FD-189B-494E-A633-DCA7F607FCC9
https://biblio-online.ni/boolc/736D053E-E77C-4726-8CC5-F8E756E674A5

[Momemenust mas  CaMOCTOSATENBHON  pa0OThl  OOYYaroOIIUXCs,  OCHAICHHBIC
KOMIIBIOTEPHOW TEXHHUKOM C BO3MOXHOCTBIO TNOAKIIOUEeHHs K cetd «HWHTepHer» wu
obecrieueHueM JOCTyIla B JJIEKTPOHHYIO  HH(GOPMAIMOHHO-00pa30BaTEIBbHYIO  CpPEdy
OpraHU3alNH.

[IporpaMma cocraBieHa B coorBeTcTBHU ¢ TpeboBanusimMu PI'OC BO ¢ yuerom
pexomenaaruii u OIIOII BO no cnenunansHoctu 31.05.03 CromaToJiorus.

ABTOpBI:
3apenyromiuii Kadeapoit BHICOKOMOJICKYJIAPHBIX COCTUHCHUN

Y KOJUTOMAHON XMUMHH XUMHUIECKOTO aKyIbTeTa, 1.X.H. 3aite C. .

3aBenywouuii kadeapoil BBICOKOMOJICKYIISIPHBIX COSTUHEHUI
Y KOJUIOUAHON XUMHUH XUMHUYECKOTO (paKkyibTeTa, I.X.H.

S\

~ 3amnues C./I.

W

oT

[Iporpamma omoOpeHa Ha 3acenanuu Meroauueckoin komuccuu UBBM ot 24 despans 2021 r.,
npoTokoi Ne 4.
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