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1. MecTto ¥ negu JucHUIIMHBI B cTpyKTYype OITOII

Juctummaa «OOImas XuMHUs» OTHOCHTCS K 0Oa3oBoil yactu bimoka 1 OIIOIT mo
crenanbHOCTH 30.05.03 MeanuuHckasi KUOePHETHKA, SBISICTCS 00513aTEIIbHOM 11 OCBOSHUS
CTYJICHTaMH Ha TIEpBOM Toy oOy4eHus B 1 cemectpe.

Hucnunmuaa «OO0mmas xumMuss» 0a3upyeTcs Ha 3HAHMSAX, MOJYYCHHBIX CTYJCHTAMH IPH
M3YYEHUU XUMUHU B cpeAHeil mikose. JIjisi yCBOEHHUsI NUCHUMIUIMHBI CTYJIEHT JOJKEH BIIAJIETh
XUMUYECKON TEPMUHOJIOTHUEH; TOHUMATh CMBICII XUMHYECKUX (DOPMYJI U CUMBOJIOB, HHJICKCOB U
KOA(P(UIIMEHTOB B XMMHUYECKUX YPABHEHHSIX DPEAKIHMi{; UMETh MPEJCTABICHUS 00 OCHOBHBIX
KJIaccax HEOPraHWYECKUX COCAMHEHUH; TMOHMMATh pa3IMdue MEXAYy XUMHUYCCKUMH U
(GU3HYECKUMU SIBJICHUS MU; UMETh MPEJCTaBICHHE 00 aTOMHO-MOJICKYJISIPHOM YYCHHH, UMETh
HaBBIKH PEIICHUS MTPOCTEHIIINX PACUETHBIX 3a/1a4.

Heabo ocBoenuss aucUMIVIMHBI «O0mas Xumus» SBJIAETCH TEOpeTUUeCKas H
MpaKTUYECKasl TOJrOTOBKA CTYJIEHTOB IO OCHOBHBIM ((hyHIaMEHTAIbHBIM) pasneiaM oOmein
XUMHUHU C YYETOM COBPEMEHHBIX TCHJCHIIUN pPa3BUTHS XUMHYECKOW HAYKH, YTO OOECIeUHnBaET
peleHre BBITYCKHUKOM 3a7a4 Oy rymiei mpohecCuoHaIbHOM NesTEIIbHOCTH.

2. Ilnanupyemble pe3yJbTaTbl O0y4YeHUS] 1O JAUCHHUILUIMHE, COOTHECEHHbIe ¢
IVIAHUPYEMBbIMH  pe3yJbTAaTAMHM  OCBOEHHUSI 00pa30BaTeJIbHOH  NPOrpaMMbl
(KoMIeTEeHUMSIMH BBINIYCKHUKOB)

dopMupyeMble KOMIIETEHIHU I[lnanupyemble pe3ybTaThbl 00yUeHHs 10O
AMCHMILINHE (MOIYJ/II0), XapAKTEePHU3YIOIIHe 3TANbI
(opMupoBaHUA KOMIETEHUH

OIIK-5 - TOTOBHOCTB K 3 (OIIK-5) 3HaTh OCHOBHBIC HCTOYHHKH  IIO
UCTIOJIB30BAaHUIO OCHOBHBIX (PM3UKO- | MPUOOPETEHUIO HOBBIX 3HAHUH ©  (POPMHUPOBAHUIO
XUMHUYECKHUX, MAaTeMaTHYECKUX U CY>KICHHI B 00JIACTH XUMUHU.

WHBIX €CTECTBEHHOHAYYHBIX Y (OIIK-5) VYwmeTp WUCNONB30BaTh  IOJOXKCHHUS
MOHSITUH U METOJOB NIPU PELICHUH COOTBETCTBYIOIIUX TEOPUM JUIsl OLICHWBAHMSA M aHAJIN3A
npodeccuoHaNbHBIX 3a7a4 Pa3IMYHBIX HAyYHBIX IPOOJIEM B 001aCTH XUMHUH.

B (OIIK-5) Baaaerr HaBBIKAMHM aHajiM3a TEKCTOB IIO
Hay4YHBIM TpoOsieMaM B O0JacTH XUMHUHU, HUCIOIb3YS
COBpeMeHHBbIe 0Opa3oBaTelbHble U UHGOPMAIMOHHBIE
TEXHOJIOTHH.

3. CTpyKTypa M coaepkaHue TUCHHUILIHHBI (MOLYJIs1)

O0beM AUCHUIIIUHBI (MOAYNSI) coCTaBisieT 4 3aueTHbIe €IUWHUIIBI, Bcero 144 daca, u3
KOTOPBIX 62 Yaca COCTaBIISIET KOHTAaKTHAs paboTa oOydaromierocs ¢ mpernoaasarenem (30 gacos
nekiui, 30 yacoB 1a00paTOPHBIX 3aHATUH, 2 Yaca MEPONPUATHS MPOMEKYTOYHON aTTeCTaIUH),
82 waca cocraBisieT caMoOCTOsTeNbHAs paboTa oOydwaromierocss (B T.4. BKIodas 36 4acoB —
MOJTOTOBKU K SK3aMEHY).

CO,I[Cp)KaHI/IC JAUCIMITIIMHBI
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ATOMHO-MOJIEKYJISIpHAs

Teopus

Tewma 2 18 6 6 12 6
Ctpoenue aToma

Tema 3 6 4 4 2

[Tepuonuueckuii 3aKOH U
MepuoAnuecKas cuctema
anemenToB JI.M.Menaeneena

Tema 4 22 6 8 14 6
XUMH4ecKasi CBS3b.
CrpoeHue MoJIeKyl

Komnoksuym mo remam 1-4 8 2 2 6
Tema 5 16 4 6 10 6
XuMUs S-3JIEMEHTOB
Tema 6 8 4 4 4
XUMHS P-2JIEMEHTOB
Tema 7 4 2 2 2

Oo0m1ast xapakTepucTrka d-
aneMeHToB. KomruiekcHbIe

COCITUHECHUS
KomnnokBuym no temam 5-7 8 2 2 6
B T.4. Tekymui KOHTPOIIb 2
[TpomexyTounas aTrrectamnus B popme dIK3aMeHa
Hroro 144 62 82

Texymuii KOHTPOJb YCHEBAEMOCTH pealu3yeTcs B pamMKax Ja0OpaTOpHBIX 3aHATUH U
IIPOBEICHUS KOJUIOKBUYMOB. IIpomMexkyToYHas aTTecTanus OCYILECTBIAETCA Ha DK3aMEHE.

3.1. Cooepircanue oucuyuniunl

Tema 1. BBenenne. ATOMHO-MOJIEKYJISIPHASI TEOPHSI.

[Tpenmer xumuu. 3Hauenue xumuu. Poib xumuun B Ouonoruu. [lonstue o Bemectse. [Ipocteie u
CIOXHbIe BemlecTBa. Du3znueckre M XUMUYECKUE SIBICHUS. ATOMHO-MOJIEKYJIIpHAs TEOPHS:
BBe/ieHHE B uctopuio. Pabotsl Jlomonocona, JlaByasebe, [lansTona. [lonstre 06 arome. ATomHas
enuHUIa Maccel. OTHOCHUTEILHAS aTOMHAas Macca. IloHsTHe 0 XuMu4YecKoM 3iieMeHTe. M30TOoIIbI.
[Tonsite o momekyne. OTHOCUTENbHAS MOJIEKYJIsipHas Macca. MoJIeKysipHbIE U CTPYKTYpPHBIS
dbopmynbl. MonekynsipHas W KpuUcTajulddeckas amwioTponuud. Monb. MonsipHas Macca.
CrexnuoMeTpruiecKrue 3aKOHBI XUMHH: 3aKOH COXPAHEHHUS MAacChl, 3aKOH IOCTOSHCTBA COCTaBa,
3aKOH KpaTHBIX OTHOILIEHUW, 3aKOH 3KBHUBAJIECHTOB. [lOHATHE SKBUBANIEHTa, YKBUBAJICHTHOU
Macchl. PacdeTr sKBHUBajICHTHOM MacChl MPOCTOTO M CJIOKHOTO BEIECTBA. DKBUBAJIICHTHBIN O0BEM.
["a3oBble 3aKOHBI: 3aKOH MapIUANBHBIX JaBieHW J[lanbToHa, 3aKOH MPOCTHIX OOBEMHBIX
OTHOIIICHUH, 3aKOH ABOTQJpO W CIEACTBUS U3 Hero. MospHbIii 00beM Taza. OTHOCHUTETbHAS
IJIOTHOCTh OJIHOTO Ta3a mo Jpyromy. YpaBHeHus MenaeneeBa-Kinanelipona, Ban-gep-Baanbca.
VYcranosnenue GopmyJibl BEIIECTBA MO MPOIEHTHOMY cocTaBy. [IpaBwiio Jlrononra u I1Tu.

Tema 2. CTpoeHne aToma.

Brenenue B ucropuro Bonpoca. Pa3sutue npeacraBieHuit o ctpoeHuu atoma. Mojenu cTpoeHust
aroma (Tomcona, Pesepdopna). DNIeKTPOMarHuTHhIE BOJIHBI. XapakTepucTUKu
AJIEKTPOMATrHUTHBIX BOJH: JJIMHA, aMIUIUTYyJa, YacTOTa, BOJIHOBOE YHCIIO. KBaHTOBaHHBIN
XapakTep DJHEPreTUYecCKUX Hu3MeHeHud. YpaBHeHue I[lnanka. AToMHble crnekTpbl. CHEkTp
aToMapHoro Bojopoja. YpaBHeHue Punbepra. Ilnanerapnas wmogens artoma bopa.
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KopnyckynsipHo-BoJIHOBOM ayanu3M. YpaBHeHue ae bpoinsa. [IpuHiun HeomnpeneneHHOCTH
[efizenOepra. KBantoBo-mMexaHu4YecKoe MpeACTaBICHHE O CTPOCHUHU aToMa. BomHoBas GpyHKIusA
(mousitue). KBaHTOBBIe uucia. ATOMHbIE OpOuTanu. ['paHW4HBIC MOBepXHOCTH S-, P-, -
opOuTaneii. Y3JI0Bble NOBEPXHOCTU. MHOI0OIEKTpOHHbIE aTOMBbl. (DaKTOpBI, BIMSIOIIME Ha
SHEPIHMK0 MHOTO3JIEKTPOHHBIX aroMoB. [IpuHIMIOBI W 1OCIIEIOBAaTENbHOCTh 3aOJHEHUS
AJIEKTPOHHBIX 00004ek: npuHnun Ilaymm, mMuHumMym sHepruu (mpaBuio KiiedkoBCKoro),
npaBuiio ['yHaa. DIIeKTpOHHBIE MTacopTa aTOMOB. 3arnojiHeHue obosodek y anementos I, 11, 111,
IV nepuonos.

Tema 3. Ilepuoanyeckuii 3aK0H M niepuoandeckas cucrema djiemeHToB /L.LU.MeHeseeBa.
[TonbITKH cucTeMaTU3aUu 1eMeHTOB. OTKpbITHE epuoandeckoro 3akoHa J.M.MenneneeBbiM.
Crpykrypa mnepuoauveckoil cucremsl. [lpuunHa nNEpUOAUYECKOTO U3MEHEHUS CBOMCTB
aseMeHTOB. OCOOCHHOCTH 3JICKTPOHHOTO CTPOSHUS aTOMOB 3JIEMEHTOB TJIABHBIX U TOOOYHBIX
noArpymm. S-, p-, d-, f-Dmementsl. CBoiicTBa CBOOOJHBIX aTOMOB: SHEPTUS U TOTCHIHAT
MOHM3ALNU, CPOJCTBO K JIEKTPOHY, PailyC aToMa U NEPUOJUYHOCTh UX U3MEHEHUI.

Tema 4. Xumnueckas cBi3b. CTpoeHHE MOJIEKYJI.

Ucropust Bompoca. [lpuunHbl 00pa3oBaHus XUMUYECKOM CBsi3U. OCHOBHBIE XapaKTEPUCTHKHU
XUMHUYECKON CBSA3H: DHEPIUsl, [UIMHA, BaJICHTHBIN YTOJl, HOJISPHOCTh CBSA3H. DPPEKTUBHBIN 3apsi
aToMOB. /[MTONBHBIA MOMEHT CBSA3U. JIMIIOJBHBIA MOMEHT MHOTOATOMHOW MOJEKYJIbl. [loHsTHE
00  snektpoorpunarensHoctd  aromoB.  lllkama  [lommunra.  V3MeHeHwme — BenuuuH
AJIEKTPOOTPHULIATEIbHOCTEN 110 nepuogaM U rpynnam. CreneHb OKUCIEHMs 3JIeMeHTOB. Pacuer
CTENEHNU OKHUCJIEHUS. BaleHTHOCTh XMMHUYECKUX 3JEMEHTOB. Pa3nuyHble TPAaKTOBKH MOHSATHUS
BaJICHTHOCTH B COBPEMEHHOM XUMHUHU. MeTos1 BaJeHTHBIX cBsi3ei. OCHOBHBIE MOJOXKEHHUS METOAA
BaJICHTHBIX CBs3eil. MexaHn3mbl 00pa3oBaHUs OOIIMX AJIEKTPOHHBIX Map KOBAJCHTHOW CBS3U.
JloHopHO-akenTopHas CBA3b. BajneHTHBIE BO3MOXKHOCTU 3J1€MEHTOB. OIuHapHas M KpaTHbIE
cBasu. O6pasoBanne G- M T-cBssei. [ubpummsarms AO: sp, sp?, sp°, sp’d, sp®d?. I'eomerpus
mosekyn BeF,, BFs, CHa4, NH3s, H2O, PCls, SCle. Muoronentpossie cBsizu. CTpoeHHE MOJICKYIT
HNO3, Os, SOz, SOs. IlpeumymiecTBa W HEAOCTaTKM METOJa BaJCHTHBIX CBsi3ed. Meron
MOJICKYJIIpHBIX ~ opOuTaneit. OcHoBHble TmonoxkeHus Metona MO. Ces3plBalonIe U
paspeixisironiie MO. o- u 1-MO. Duepreruueckue nuarpammbl MO. 'oMoaTOMHBIE MOJIEKYJIBI
sanemenToB | u |l mepuonos. J[MaMarHuTHBIE W MapaMarHUTHBIE MOJEKYNBI. ['eTepoaToMHbIE
mostekyibl CO u NO. Cpasuenune meronoB BC u MO. MonHnas cBsi3b. Mexanu3m o0pa3oBaHUs
MOHHOM CBSI3U. 3aBHCHUMOCTb MEXHUOHHOTO B3aMMOJCHCTBUSA OT PACCTOSHHS MEXKIYy HOHAMHU.
VYpaBHenune bopHa. OcoOeHHOCTH MOHHOW CBsI3U. Mertamunueckas CBsi3b. MeXMOJIEKyIsIpHOE
B3auMmozeiictue. Cunel Ban-nep-Baanbca. DHeprus MeXMOJEKYJISPHOIO B3aUMOJCHCTBUSL B
CPaBHEHHMM C BHEpPrued XUMHUYECKOro B3auMojeHcTBUs. OpUEHTAIMOHHOE, WHAYKIIMOHHOE U
JTUCIIEPCUOHHOE B3aumojeicTBue. MaKkToOpbl, ONPEENSIONUe SHEPTHI0 MEXMOJIEKYJISIPHOTO
B3aumonencreuss.  Bomoponnas  cBsa3b.  IIpupoma  BogmopomHoM  cBsA3M.  Mex- wm
BHYTPUMOJIEKYJIIpHAs BOJOPOJIHAs CBA3b. OHEPrus BOJOPOAHOW CBS3U. 3aBUCHUMOCTH
(U3UYECKUX CBOMCTB BEIIECTB C MOJICKYJISIPHON CTPYKTYPOU OT XapaKTepa MEXMOJIEKYJISIPHOTO
B3aMMOJICHCTBHS (TeMIepaTypa KUIECHUS, TUIaBIICHUS, TeTJIOTH (Pa30BBIX MEPEXOI0B).

Tema S. Xumus S-3J1eMEHTOB.

Ocob6enHoctu ctpoeHust aToMoB. CIOCOOHOCTh K 00pa30BaHMIO XMMUYECKHX CBsA3ei. XapakTep
W3MEHEHUsI CBOWCTB B rpynnax. Bomopon. IlonoxkeHne 3iieMeHTa B MEPUOAUYECKON CHUCTEME.
N3oronsl Bonopoaa. dusnyeckue n XMMUYECKUE CBOMCTBA. B3aumopeicTBue ¢ mMertaijiaMu U
HemeTtalaMu. ['uapuasl. OCHOBHBIE W KHUCIOTHbIE TUApUIBL. CTeNeHb OKHUCIEHHUS aToMa.
Haxoxnenune B mpupone. Boma. Ponms Boabl B Omonormveckux mpoieccax. lllemounsie u
[IeT0YHO3EeMEIIbHBIE MeTaluTbl. Pu3nueckne W XUMHYeckue cBoiicTBa. OTHOIIEHME K BOJE,
KHCJIOTaM, HeMeTaiiaM. M3MeHeHne XUMUYeCKON aKTUBHOCTH B rpynmax. OKCUAbI U IEPOKCUIBI
metaysioB. Comu. Xnopunabl Hatpuss U Kamus. KapOGonarel. Okcua M THAPOKCHA KaJIbLIKAL.
JKecTkocTh BOBI M CTIOCOOBI €€ ycTpaHeHus. buonornueckue QyHKIMK Kaausl ¥ HATPUS, KaJbIUs
Y MarHusi B )KHBOM OpTaHU3ME.

Tema 6. Xumus p-371eMEeHTOB.
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O6mwmit 0630p. OCOOEHHOCTH 3JEKTPOHHOTO CTPOCHHsSI aTOMOB. BakHEeHIMe XaabKOTE€HBI —
kucaopon u cepa. Kucinopoa. CtpoeHne aToMa U €ro OCHOBHbIE XapakTepucTuku. HaxoxneHnue B
npupoje, Gpu3nuecKue U XMMHUYECKHe CBOWCTBA, MojlyuyeHue. buonornueckas poip KHCIOpO/a.
dusnuecKkue CBOWCTBA KHUCIOpoAa. XHMHUYECKHE CBOiicTBa. CIIOCOOHOCTh K OKHCICHHIO.
O6pazoBanue okcuaoB. O0Imas xapakTepucTuka okcuaoB. OcHOBHBIE, aM(OTEpHBIE, KHCIOTHBIE
OKCHJIbL. 3aKOHOMEPHOE U3MEHEHHE CBOMCTB B Ieprojiax U rpynmnax. Oopa3zoBaHue HaJIEPOKCHT
(O2) u nepokcun (0O227) nonos. HaamepokcHpl U IIepoKCH Bl METAILIOB. I1epokcuy] Boaopoa.
CBolicTBa, OBEJEHUE B BOAHBIX pacTBopax. OKHUCIUTENbHbIE U BOCCTAHOBUTEJIbHBIE CBOMCTBA.
[IpumeneHue B TeXHUKE, ObITY, MequIIMHE. Posib mepokcua BOAOpo/ia B )KUBBIX cucTeMax. O30H.
Crpoenue monekynbl. dusnyeckue cpoiicTBa. OOpa3oBaHHE O30HA B PA3JIUYHBIX IMPOIECCaX.
3amuTHas poJib 030HA B npupoae. OKUcIuTeNbHasi aKkTUBHOCTh 030Ha. O30HU/IBL.

Cepa. CrpoeHue aToMa, OCHOBHBIE XapaKTEpUCTUKU. PacmpocTpaHeHME B IpPHUPOJIE.
AmnotponHsie Moaudukanuu. dusznueckue cBoiictBa. CoeqUHEHHUS Cepbl CO CTEMEHBIO
okucnenus —2. Cepoogopon. CpoiictBa. Cynbduasl u ruapocynbpuasl. BocctaHoBUTENbHBIC
cBoiicTBa cynbhua-uona. CoeJMHEHUs CEphI CO CTeneHbto okucienus +4. [Ipobnema yrunuzanuu
SO u3 atmocdepsr. Cepuuctast kuciora. Cynbdutsl U ruapocyabhuTsl. CoeIMHEHHS CEPhI CO
cTeneHbto okucienus +6. Ctpoenune monekynsl SO3. @u3nmyeckre U XUMHUYECKHE CBOWCTBA.
Cepnas kucnota. CynbhaTsl 1 THAPOCYIb(ATHI.

A3zor. CrpoeHue aroma, OCHOBHBIE XapaKTEPUCTUKH. BO3MOXXHBIE CTENEHU OKHUCIICHUS.
Monexynsipasiii a30t. [lonydenne. @usndeckne U XUMHYECKUE CBOMCTBA. HUTpUIBI 3JIEMEHTOB.
AmmMuak. B3aumogeiictBue ¢ Bogon u kucioramMu. OKCcHbI a30Ta. A30THasI KUCIIOTa U €€ COJIU.
B3aumonelicTBue a30THOM KHCIIOTHI pa3IM4YHOM KOHLEHTpauuu ¢ meramuiaMud. Coiau a30THOM
KHUCIIOTHI ¥ MX IpuMeHeHue. HurpaTsl amMonusl, kanus U HaTpusa. KpyroBopot azota B mpupo/ie.
buoxumuyeckas poJib a3zora.

®ochop. CtpoeHne aroma, OCHOBHBIE XapaKTEPUCTUKU. AJUIOTponHbIe Moaudukanmu (ocdopa.
®Dochunpr. Dochun. Comu pocdonus. ['amorennast pochopa. Dochopucras kucimora. Docdatsl.
[Tpumenenue coneit pochopHbIx KUCIOT. Buonornueckas pois Gocdopa.

["anorenst. O6muii 0630p. IneKTpoHHAs KOHGUTYpalus aToMoB. Haxoxenue B mpupoze. Xiop.
®dusnueckue n xumuueckue cBoiictBa. [lomyuenue. ComnsiHasg KuciaoTa U ee cond. Baxueimme
coeuHeHus Xjopa. buoxumuueckas pojb rajJoreHoB.

VYrunepon. Haxoxnenwe B npupozae. Amrorponus yriepona. Okcuabl yriepoja. YToJbHas
KHCJIOTa U ee cosid. Poiib yrieposia B OpraHMyecKoil XuMuu.

Tema 7. Oomas xapakrepucruka d-31eMeHTOB. KoMIJIeKCHbIE COeTHHEHMS.

OOmmit  o030p  d-amemeHTOB.  OCOOCHHOCTH ~ CTPOCHHS  3JIEKTPOHHOW  OOOJIOYKH.
Koopaunanuonnass teopuss Bephepa. ['maBHas u mobOounas BaneHTHocTd. [Ipupoma cun
KOMIUIEKCOOOpazoBaHus. Jlurana, KoMIuiekcooOpazoBaTenlb, KOOPAMHALIMOHHOE — YHCIIO.
KartvoHHblE, aHUOHHBIE, BIIEKTPOHEUTpaAIbHBIE KOMIUIEKCHbIE coequHeHus. HomeHknatypa
KOMIUIEKCHBIX CO€IWHEHUH. MDaKTOpbI, BIMSIONIME HAa CBOMCTBA KOMIUIEKCHBIX COEIWMHEHHIA.
Jluranael: MOHO-, OH-, TONHMIEHTAHTHBIE. XEeIaTHbIE KOMIUIEKCHBIE COSUHEHH. Y CTOWYHBOCTD
KOMIUIEKCHBIX COCIMHEHHH. POJIb KOMIUIEKCHBIX COEAWHEHWH B OMOJOTHYECKUX IMPOIIECCaX.
['emorno6un. Xnopodusi. buomeranibl 1 OMONIUTaH B

3.2. Jlabopamopnutii npaKmuKym

No Howmep paszoena oucyuniunol Haumenosarnue nabopamopuou pabomul

1 1 PactBops1

2 2 Omnpenenenre MoKa3aTes MPEeTOMICHHS

3 4 OmnpeesicHUe TEMITEPATyp KUTICHHS U TUIABJICHUS




4 5 MeTtonabl 0OUMCTKY BENIECTB

4. Oopa3oBare/ibHbIE TEXHOJOTHH

B cootBercTBUU ¢ paboueil mporpaMMoii U TeMaTHUYECKUM IIJIAHOM W3YYEHHE TUCIUILINHBI
MPOXOTUT B BUJE ayJAUTOPHON M CaMOCTOSITEIIBHON palOTHI CTYACHTOB. YUeOHBIH TpOIECC B
ayJIMTOPUU OCYIIECTBISIETCS B OpME JIEKIIMOHHBIX U TaOOPATOPHBIX 3aHITUH.

[TpemycMOTpEHBI JICKIIUU-BU3yalIM3allid C MPOOJIEMHBIM H3JI0KEHHUEM OCHOBHBIX TEM
Kypca, KOTOpble BXOAAT B pabouyro mporpammy (mpenctaBieHbl B Tabmuie «ConepikaHue
JTUCIUIUIMHEIY). Ha 1mabopaTopHBIX 3aHITHUSX BBIIOIHAIOTCS TEMATHYECKHUE JIa0OpaTOPHBIC
paboThl, HA KOTOPBIX OTPabaTHIBAIOTCS HABBIKM CHHTE3a M (PU3UKO-XMMHYECKOTO aHallu3a
MOJYy4YaEMbIX COCIUHEHUH.

Pexomenayembie 0OpazoBaTelbHbIE TEXHOJIOTUU: PEHTHHIOBasl TEXHOJIOTHS, TEXHOJIOTHS
UHTETPATHUBHOTO, IPOOJIEMHOTO, WHHOBAIIHOHHOTO, JUYHOCTHO-OPUEHTHPOBAHHOTO,
muddepeHIIMPOBAaHHOTO, WHIUBUIYaIbHOTO, Pa3BHBAIOMIETO OOyYEHUS M T'YMaHUCTHYECKOTO
obpaszoBanusi. He menee 30% nexuuii OyAeT YUTATHCS C MCIOJb30BAaHUEM MYJIbTUMEIUINHBIX
CpEICTB O0yUYEHHUSI.

5. YueOHo-MeTOaAMYECKOE ODecedeHre CAMOCTOSTEIbHOI padoThl 00y4aOIINXCSH

CamocrosTenbHas paboTa CTy/I€HTOB BKJIIOUAET pabOTy B UYMTAIBHOM 3aj1e OMOIMOTEKH, B
yueOHbIX KaOuHeTax (jJabopaTtopusx) M B JOMAIIHUX YCIOBHUSIX, C JOCTYIIOM K pecypcam
WHTepHeT a1 MOJArOTOBKM K YCTHOMY OIPOCY, KOHTPOJIBHBIM paboTaM M TecTaM, a TakkKe
oopmieHHEe HAy4YHBIX DPHCYHKOB B albO0OMe Kak OT4YeTa IO COOTBETCTBYIOIIUM TEMaM
71a00paTOPHBIX padoT.

OTueTsl 10 71a00paTOPHBIM PabOTaM MPEICTABISAIOT COO0I OTUETHBIN JOKYMEHT O padoTte
CTyJ€HTa B TeueHHe cemecTpa. Hanmuume OTYETOB, 3aYTEHHBIX IPENOAABATEIEM, BEAYLIETO
nabopaTopHbIE 3aHATHS, ABISETCS HEOOXOAMMBIM YCIOBHEM JIOMyCKa K cladye dK3aMeHa I10
JUCLHUIUIMHE. DTO Takke OJUH U3 3P PEeKTUBHBIX METOJIOB MTO3HAHHUS, TaK KaK IMEHHO B Ipoliecce
HaIUCaHMs OTYETA CTYACHT JI€TaIbHO U BIIyMUHBO aHAIM3UPYET NOJyUYEHHBIE B X0/1€ BHIITOJIHEHUS
n1abopaTopHOil pabOTHI pe3yNbTaThl, MPOBOJUT KAUECTBEHHBIM W KOJUYECTBEHHBIM aHaIu3,
(dbopMyIHpyeT BBIBOJ O MPOJIETaHHON paboTe, 4TO CIOCOOCTBYET JTyUIlIEMy YCBOEHHUIO MaTepuana,
pa3BUBAET y CTYJCHTOB BHUMAaHUE 1 HAOIIOAaTEIbHOCTb.

K ¢dbopmam Teky1iero KOHTpoJIs yCreBaeMOCTH JUCIMUIUIMHBI OTHOCUTCS ClIEAYyIOIIEee:
e YCTHBIN OIIpoc
e KomnokBuym no remam paszzenos 1-4
e KomnokBuyMm 1o reMam paszzienon 5-7
e [IpoBepka 0TYETOB MO TEMaM JJAOOPATOPHBIX 3aHATHMA

OCHOBY 1151 CaMOCTOATENBHOM IOJATOTOBKHU CTYJIEHTOB COCTABIISIET YYEeOHO-MemoouiecKue
nocoousn:

3aiiueB C.JI. PactBopel: Ilpaktukym. — Hwxauii Hosropoa: Huxeropoackuit
rocynuBepcutet, 2012, — 27 c.;

KonemoBa H.A., 3aiine C.JI. Meroasl ounctkn BemecTB: @DunpTpoBaHue u
nepekpucTau3anys. YueoHo-meroandyeckoe nocoodue. — Huwxuuit Hosropoa: Hmkeropoackuii
rocynusepcutet, 2014, — 14 c.;

KomeuioBa H.A., 3aiiues C.JI. METOJbl OUMCTKM BEHIECTB: IIEPEI'OHKA.
VYuyebHo-MeTonnueckoe nocodue. — Hmwknuit Hosropon: Huwkeropoackuii rocynusepcurert, 2014.
-1lc.



Bonpocel k ycTHOMY ONpoCy U KOJJIOKBUYMaM MpPEJCTaBICHbI B NPUBEICHHBIX BBIIIE

y4e0HO-METOIUIECKUX MTOCOOUSIX.

HpOMe}KYTOIIHaH arreécranusa 110 UTOraM OCBOCHHUA OWCHUILUIMHBI IIPOXOJUT B (bopMe

IK3aMcEHa.

6. @oHJ OIEHOYHDbIX cpeacrs Jjidd HpOMe)l(yTO‘lHOﬁ aTreCrauum 1o AUCHHUIIJIMHE,

BKJIIOYAIOIIHM:

6.1 IlepeuyeHbr KOMIeETeHIMIl BHIMYCKHUKOB 00Pa30BaTe/IbHOI MPOrpaMMbl ¢ yKa3aHHeM
pe3yJbTaToB 00y4eHUsi (BHAHWIl, YMEHUIl, BJIAJeHNI), XapaAKTePU3yIOIIUX 3TaNbl UX
(¢opMmupoBaHus, onMcaHue MOKa3aTe/ieil 1 KPUTepHeB OLEHUBAHUS KOMIIETEHUHM Ha
Pa3jIMYHBIX Tanax uX (OPpMHPOBaHUS, B KOTOPbIX y4acTByeT AUcCHHUILINHA «O01man
XHUMUSD, IPUBEIEHBI B Ta0JM1e

OIIK-5 - roTOBHOCTH HCIIOJIb30BaTh OCHOBBI (PU3MKO-XMMUYECKUX, MAaTEMaTHYECKHX U
UHBIX €CTECTBEHHOHAYYHBIX OHATUN U METOJOB IPU pEICHUH NPOo(eCcCHOHAIBHBIX 33134

Nupukaropel Kpurepuu onienuBanust (1€CKpUIITOPHI
KOMIIETEHIIN U «IITI0XO0» «HEYIIOBJIC | «YIOBJIETBO «XOpOLIO) «O0YEHb «OTJIMYHO» | «IPEBOCXOJ
TBOPUTENb | PHUTEIHHO» XOPOIIO» HO»
HO»
3HaTh: ocHOBHBIE | OTCyTCTBHE Hannuue 3HaHue 3HaHue 3HaHue 3HaHue 3HaHue
duzuKo- 3HaHU rpyOBIX OCHOBHOTO OCHOBHOT'O OCHOBHOTO OCHOBHOTO | OCHOBHOIO U
XHMHYECKHE, MaTepHuaia OomuOOK B | Marepwajia ¢ | MaTepHalioM | MaTepuayia C | MaTepuana | IOTIOIHUTEN
MATOMATHICCKIE OCHOBHOM pagoM C psIoM He3HauuTenb | Oe3 ommbok BHOTO
MaTepHaie HETPYOBIX 3aMETHBIX HBIMU u MaTepuana
1 MHBIC omuodoK MOTPENIHOCT | TIOTPEMIHOCT | TMOTPEITHOCT | 0e3 OmuOoK
€CTECTBCHHOHAYY eit aMH e u
HBIC ITIOHATHUA U MHOTPEIITHOCT
METOJIbI, en
HE0O0XOAUMBIE
IIPU PEIICHUT
po¢eCCHOHATBH
BIX 337124
YMers: ITonHOE OTtcyTCcTBH YwMmenue Ymenne Ymenune Ymenue 6e3 Ymenue B
MIPUMEHSTh OTCYTCTBHUE € yMeHHA HIPUMEHSThH IPUMEHSTh IPUMEHSTh omnboK COBEPILIEHCT
pa3IudHbIe YMEHHUS MPUMEHSTh | pa3INyHbIe pa3Iu4yHbIe pa3Iu4yHbIe MIPUMEHSTh BE
¢busmKo- IIPUMEHSTh | pa3jM4HbIC (huznko- ¢bu3uKo- ¢bu3uKo- pa3iIuyHbIC IIPUMEHATh
XUMHUYECKHE, pa3iIu4yHbIe (huznko- XMUMHYECKHE | XUMHYECKHE | XUMHUYECKHe ¢usmko- pa3IuyHbIe
MaTeMaTHYeCKue ¢uznko- XUMHYECK , , , XUMHYECKHE ¢bu3uKo-
u WHBIC | XAMHOYECKHe ue, MaTeMaTH4e | MaTeMaTHde | MaTeMaTHde , XIMHIYIECKHE
€CTeCTBCHHOHAYY , MaTeMaTH4 | CKWE W WHBIC | CKHE U MHBIC | CKHC M MHBIC | MaTeMaThue ,
HBIE TIOHATHA U | MaTeMaThu4ie €CKHUe U €CTeCTBCHHO | €CTECTBEHHO | €CTCCTBEHHO | CKHE M MHBIC | MaTeMaTH4e
METOJIBI, CKHE 1 WHBIE WHBIC HayJHEIC HayYHEIC Hay4HEIC €CTECTBEHHO | CKHE U HHEIC
HEO0OX0NMBbIE €CTECTBEHHO | €CTECTBEH MOHATUS U MOHATUS U TOHSTHS U HAy4YHBIC €CTECTBEHHO
npu pereHnn HayJHbIC HOHAYYHBI METOJIBI, METOJIBI, METOJIBI, MOHATHS U Hay4HbIE
npodeccrnoHansH MOHATHUA U € TIOHATUSL | HeoOXoIuM HE00X0IUM HE00X0 UM METO/IbI, MOHATUA U
BIX 337129 METOJIHI, 1 METOJIBI, bI€ TIpU bI€ TIpU b€ TIpU HE00X0AUM METOJIBI,
HeoOxomuM | HeoOxonau peuieHuu pelIeHun pelIeHnn bl€ IIPU HeoOxoum
bl€ IIPU MBI Ip | mpodeccrod | mpodeccroH | mpodeccnoH pelieHnn bl€ IIPU
pereHnH pereHnn AIBHBIX AIBHBIX AIBHBIX podeccuoH pemeHnn
npodeccron | npodeccro | 3amad npu 3aja4 npu 3a1a4 ¢ aJIBbHBIX mpoeccroH
ANBHBIX HAJIBHBIX HAJTNYAN HAJTNYUAN HEOOJIBIIINM 3amaq aIBHBIX
3a1a4 3aj1a4 CYILIECTBEHH | HE3HAUUTEINb u 3amad
BIX OIIMOOK | HBIX OHIMOOK | HEJ0oYeTaMH
Baagers: ITonnoe OtcyTcTBU Hanuuue ocpenctee | HoctaToyHO Xopouiee Bcectoponn
HaBBIKAMU OTCYTCTBUE | € HaBBIKOB | MHMHUMAaJbH HHOE ¢ BJIQJICHUE BIIAJICHHE ec BIIaJICHHE
Pa3IMYHBIX HaBBIKOB pPa3IMYHBIX | BIX HABBIKOB BIIaJICHUE HaBBIKAMU HABBIKAMU HaBBIKAMU
dusmxo- (huznko- Pa3IMIHBIX HaBBIKAMHU Pa3IUIHBIX Pa3IMYIHBIX Pa3IUIHBIX
XHMHYECKHX, XUMHYECK (uzuko- Pa3TUYHBIX ¢dusuKo- (uzuko- ¢uzuKo-
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MaTeMaTHYeCKUX ux, XHUMHUYECKUX ¢busuKo- XMUMHYECKHX | XUMHYECKUX | XUMHYECKUX
" WHBIX MaTremaruy , XMMHUYECKHX , , ,
€CTECTBEHHOHAYY €CKHX U Maremaruue , MaTremMaruye | MareMartuue | MareMaTHye
HBIX METOJIOB MpH WHBIX CKUX M MHBIX | MaTeMaTuye | CKUX U MHBIX | CKUX M UHBIX | CKUX M UHBIX
peleHuu €CTECTBEH | €CTECTBEHHO | CKHMX M MHBIX | €CTECTBEHHO | €CTECTBEHHO | €CTECTBEHHO
npodeccuoHaIbH HOHAYYHBI Hay4HBIX €CTECTBEHHO Hay4HBIX Hay4HBIX Hay4HBIX
BIX 33734 X METO/IOB METOJIOB Hay4HBIX METOJIOB METOZIOB METOJIOB
pu pu METOJIOB pu npu pu
peLIeHu pemeHnn pu pelIeHun peLIeHUH pelIeHnn
npogeccro | mpodeccuoH pereHnH npodeccuon | mpodeccroH | mpodeccruoH
HaJIbHbBIX AJIBHBIX podeccroH AJIBHBIX QJIBHBIX AJBHBIX
3a7aq 3a1a4 AJIBHBIX 3amadq 3amaq 3amadq
3agaq
IIIkaya OLEHOK 110 0-20% 21-49% 50 - 69 % 70-79 % 80 -89 % 90 - 99% 100%
MIPOLICHTY
MPaBHIILHO
BBITTOJTHEHHBIX
KOHTPOJIBHBIX
3alaHui

6.2 OnucaHue WKaJ OEHUBAHUS

[TpomesxyTodHasi aTTecTanus MO IUCIHUILIMHE TPOBOAUTCA B (POpMe dK3aMeHa. JK3aMeH
IPOBOJUTCS B YCTHOM (opMe B BUZIE B NMUCbMEHHOM (opMe B BHUJE 33JaHUN TEOPETUYECKOIO
Kypca. CTyIeHT AOJDKEH AaTh MOJIHBIN U pa3BEpHYTHIM OTBET.

K sk3ameHy fomyckaroTcs 00ydaroluecs, BBIIOJIHMBILUE Bce 1a00paTOpHbIE PabOThI Ha
MOMEHT CJaud 5K3aMeHa, MMEIOIME 3a4TEeHHBIH MpernojaBareieM, BeAyIIMM J1a0opaTOpHbIE

3aHATUA.

J1si  mpoBefAeHHs] NPOMEXKYTOYHOIO KOHTPOJS

copMHpPOBAHHOCTH KOMIETEHUHH

HUCIOJIB3YETCH: OTBECT I10 6I/IJ'I€Ty Ha 3K3aMCHC€.

Onenka

YpoBeHb NOATOTOBKH

IIpeBocxoaHO

Bricokuii ypoBeHb OATOTOBKH, O€3yIpeyHOE BllaIeCHUE TEOPETUUECKUM
MaTepuaioM, CTYIAEHT NEMOHCTPUPYET TBOPUECKUH MOXOJ K PELIECHUIO
HECTaHJAApTHBIX cuTyauuid. CTyIeHT 1ajl MOJIHBIA U Pa3BEPHYTHIM OTBET
Ha BCE TEOPETUYECKHE BOMPOCHI OMIIeTa, MPAaBUIbHO WACHTU(PUIIMPOBAT
MHUKpOIpenapaT ¥ Jajl [0 HEeMy HCUEepIIbIBAIONe OObSICHEHUS,
MOJATBEPXKJasi TEM CaMbIM BIJIAJICHUE TEOPETUYECKUM MaTepHUaJIOM.
CryneHT axkTMBHO paboTall Ha J1abOpaTOPHBIX 3aHATUSAX, YEMy
HNOJATBEPXK/ICHUEM SIBISIETCS BBICOKMM CpeqHMM Oamun 3a TeKyllylo
YCIEeBAaeMOCTh U OLIEHKH 32 KOHTPOJIbHBIE pa0OTHI*.

OTIu4HO

Bbicokuil ypoBeHb MOATOTOBKM C HE3HAYUTEIbHBIMU OLIMOKaMH.
CryaeHT nan HOJHBIA M pPa3BEPHYTHIM OTBET HA BCE TEOPETHUECKUE
BONPOCHI OmiieTa, MPaBUIBLHO UISHTHU(PUIMPOBAT MUKpOIpEnapar u Jail
N0 HeMy OOBSCHEHHs, IOATBEPXKAas TEM CaMblM  BJIaJCHHE
TeopeTuyeckuM  MarepuanoMm. CTyaeHT akTUBHO paboTtan Ha
71a00paTOPHBIX 3aHATHAX, UMEET BBICOKME CPeAHUN 0aul 3a TEKYILyIo
YCIEeBAaeMOCTh U OLIEHKH 32 KOHTPOJIbHbIE PAOOTHI.




OueHb x0po1Io

Xopomasg mnoaroroBka. CTyneHT Jal TOJNHBIA OTBET Ha BCe
TEOPETUYECKHE BOIPOCHI OUIieTa, HO AOMYCTUI HEOOJbIIINEe HETOYHOCTH B
OTIpeNieNIeHUsIX TOHATUH, TTpoieccoB U T.11. [Ipemapar unentudunupoBan
BEpHO, 110 HEMY JaHbl MOJHbIe 00bsicHeHHs. CTyIeHT aKTUBHO paboTal
Ha J1a00paTOPHBIX 3AHITUSX, UMEET BBICOKUE CPEIHUIN Oalll 3a TEKYIIYIO
YCIEeBaeMOCTh U OLIEHKH 32 KOHTPOJIbHbIE PAOOTHI.

Xoporio

B 1menom xopomas MOArOTOBKAa C€ 3aMETHBIMU OMIMOKAMHM WU
Henouetamu. CTYZCHT JJaJl OTBET Ha BCE TEOPETUUECKHE BOIIPOCHI OMIIeTa,
HO JIONYCTUJI HETOYHOCTU B OINpPEAENEHUSIX MOHATUH, MPOLECCOB M T.II.
[Tpenapat uaeHTHPUIUPOBAH BEPHO, HO OOBSICHEHUS 1O HEMY JaHBI
HenoniHble. VMeroTcs omuOKM MpU OTBETAaX HA JIOMOJHUTENbHBIE U
YTOUHAIOIIME  BOMPOCHI  3k3ameHaropa. CrynmeHT paboran Ha
71a00paTOPHBIX 3aHATHUAX, UMEET XOPOIIMe CpelHUN Oayll 3a TEeKyUIyIo
yCIIEBaEMOCTh M OIICHKH 33 KOHTPOJbHBIE PaOOTHI.

y,I[OBJ'IeTBOpI/ITCJ'ILHO

MuHUMaJIBHO [1OCTATOYHBI YPOBEHb NOArOTOBKHM. CTyAeHT IoKaszainl
MUHHMAJIBHBIA YPOBEHb TEOPETUYECKUX 3HAHMM, CAENIA CYIIECTBCHHBIE
OLIMOKM MPHU OTBETE Ha SK3aMEHAI[MOHHBIN BOIIPOC, HO MPH OTBETAaX Ha
HABOJSIIUE BOINPOCHI, CMOI' MPaBUJIBHO COPUEHTUPOBATHCS U B OOLIMX
yepTax JaTh NpaBUiIbHbIN 0TBET. [Ipenapar uneHTuduurpoBaH BEpHO, HO
0o0bsicHeHUss mo Hemy He JnaHbl. CTyneHT mnoceman JiabopaTopHble
3aHATHS, HO UMEET HU3KUE CpPeIHUI Oajll 3a TEeKYIIyl0 yCIIeBaeMOCTb U
OLICHKH 32 KOHTPOJIbHBIE pabOTBhI.

Hey,Z[OBJ'IeTBOpI/ITeJ'IBHO

[ToaroroBka HemocTaTouHass M TPEOYeT OMOJHUTEIBHOTO H3YyYeHUS
Matepuana. CTyIeHT Jajd OmMOOYHBIC OTBETHI, KAK Ha TECOPETHYCCKHE
BOINPOCHI OWJIeTa, TAK M HAa HABOJSIIME M JOMOJHHUTEIBHBIC BOIPOCHI
sk3ameHaropa. [Ipenapar uaeHTUPUIIMPOBAH HEBEPHO, OOBSICHEHHS IO
HeMy He AaHbl. CTyIeHT mocemian JiabopaTOpHBIE 3aHSATHS, HO MMEET
OUYeHb HU3KHE CPEIHUHN Oalll 3a TEKYIIYI0 YCIIEBaeMOCTh M OIEHKH 3a
KOHTPOJIbHBIE pa0OTHI.

Tlnoxo

CryneHT oTKazalcs OTBEYaTh Ha DK3aMEHAITMOHHBINA OUJIET.

>l<I/IHq)O]f)Ma.I_II/ISI MMPEaAOCTaBIACTCA IIPLIIOAaBaTCIIEM, BEAYIITUM na60paT0pHHe 3aHATHUA.

O(I)OpMJ'IeHI/Ie PE3yJIbTaTOB J'Ia60paTOpHBIX pa60T IMPOBOAUTCA B BUAC OTHUECTA.

6.3. Kpurepun n npoueaypsl OLleHUBAHHUS Pe3yJbTATOB 00y4YeHHS 110 AMCHHILINHE,
XapaKTepu3y0LHUX 3Tanbl GOPMHUPOBAHNS KOMIIETEHIUH

Jlns OLleHMBaHUS pe3yJIbTaTOB OOYy4YEHHUs B BHJE 3HAHUN HCHOJB3YIOTCS CIEIyroIue
MIPOLETYPBI U TEXHOJIOTHH:

- HUCbMEHHbIEe OMEen bl Ha BOTIPOCH KOJUTOKBUYMOB;

- YyCHHble OmEembl HA 60NPOCHL NPU PPOHMATLHOM OnPOce HA TA0OPATOPHBIX 3aHATHIX;

- UHOUBUOYAIbHBII yCMHBLIL omeem (JIOMYCK K J1abopaTOpHOM paboTe) MO TeMaTHKe
1ab60paTOPHOTO 3aHATHUS;

- RUCbMEHHbBLIL OmEem Ha DK3aMeHE.

Jlis oueHuBaHUS pe3yJbTaTOB OOy4YeHHUS B BHJIE€ YMEHUN W BJIaJICHUU HCIOJIB3YIOTCA
CIEYIOIIKE MIPOLIEAYPBI U TEXHOJIOTUH:

- npakmuueckue konmpoavhule 3a0anusn (11K3), Braroyaromuye BBHITOTHEHUE OHON WIH
HECKOJIbKHX 3a/1a4;



- 6bINOJIHEHUE NAOOPAMOPHBIX PAdOm TIO TAHHON TUCIUILIIHE;
- opopmnenue omuemog 1o TeMaM J1a00PaTOPHBIX PadOT.

6.4. TunoBble KOHTPOJIbHBIC 3a/IaHUsl WJIN MHBIC MaTEpHAJIbI, H606XOL[I/IMLIe IJIdA

OLIEHKHU Pe3yJIbTaTOB 00y4YeHMsl, XapaAKTePU3YIOIIHUX 3TANbI ()OPMUPOBAHUS KOMIIETEHIIUI

Ilpumepnolit  nepeuenv 60npocoé (YCmMHBLIL ONPOC, KONIOKEUYM) O OUYEHKU

chopmuposannocmu 3nanuii_komnemenyuii OIIK-5:

Tema 1.

1.
2.
3.

o gk

8.

Ponp xumuu B 6uosoTHH.

[Ipoctele u cnoxHeie BemecTBa. Ousznyeckre U XUMUYECKUE SBICHMUS.

Uto Takoe aroMm, aroMHas €IWHHUIIA MAacChl, OTHOCUTEJIbHAas aTOMHAas Macca,
OTHOCHTEJIbHAsA MOJIEKYJISIpHAs Macca?

MounekymnsipHas U KpUCTAJUIMUECKasl aJNIOTPOIIHH.

Moub. MonsipHast Macca.

CTexuoMeTpru4ecKue 3aKOHbl XMMHUU: 3aKOH COXPAHEHUsI MacChl, 3aKOH MOCTOSHCTBA
COCTaBa, 3aKOH KPAaTHBIX OTHOIICHUI, 3aKOH YKBHUBAJICHTOB.

["a30BbIC 3aKOHBI: 3aKOH MapIUaIbHBIX AaBieHUN JambToHA, 3aKOH MPOCTHIX 0OBEMHBIX
OTHOILLIEHUH, 3aKOH ABOraJpo U CIEACTBUS U3 HETO.

VYpasuenust Menaeneesa-Knaneiipona, Ban-nep-Baasnbca.

Tema 2.

1.
2.

»w

Mopenu ctpoenus atoma (Tomcona, Pesepdopra).

KBaHTOBaHHBIN XapakTep JHEPreTUYECKUX MU3MEHEHUM. YpaBHeHue [limanka. AToMmHbIE
cnekTpsl. CrieKTp aToMapHOro Bojiopoja. YpaBHenue Pundepra.

IInanerapnas mozens aroma bopa.

KopnyckynsipHO-BOJTHOBOM ~ Ayalu3M. YpaBHenue e bponns. ITpuHnun
HeonpezaeneHHocTu ['elizendepra.

KBaHTOBO-MeXxaHHYECKOE MpPEJICTaBICHHE O CTPOSHMHM aroma. BomnHoBas ¢yHKuus
(mousitne). KBanToBbIe uncna. ATOMHbIC OpOUTanu. [ paHHYHBIC MOBEPXHOCTH S-, P-, d-
opOuTanei.

[TpyHIMIIBI W TOCJIENOBATEIBLHOCTD 3aIMlOJIHEHUS 3JEKTPOHHBIX O000JI0YEK: MPUHIIUI
[MTaynu, muauMyMm sHepruu (npasuiio Kiieukosckoro), npasuio ['yHa.

3anonnenue obomouek y anemenTos I, I, I, IV nepuonos.

Tema 3.

1.
2.

4.

5

OTtkprITHE IEpUOANYECcKOT0 3akoHa J[.M.MeHeneeBbIM.

CrpykTypa nepuoanueckoil cucremsl. lIpnunHa nmepuoandeckoro M3MEHEHHUsS! CBOMCTB
3JIEMEHTOB.

OCOOEHHOCTH AJIEKTPOHHOTO CTPOEHHUS aTOMOB JJIEMEHTOB TJIaBHBIX M MOOOYHBIX
NOArpyI. S-, p-, d-, f-DmemenTsI.

CBoiicTBa CBOOOJHBIX ATOMOB: SHEPIUs U MOTEHIMAT MOHU3AIIUHU, CPOJICTBO K 3JIEKTPOHY,
paauyc atoma v MepuoJUYHOCTh UX U3MEHEHUH.

Tema 4.

10

1.
2.

[TprurHbI 06pa3oBaHUs XUMUYECKOH CBS3H.

OCHOBHBIE XapaKTEpUCTUKU XHMHYECKOW CBSI3U: DHEPTHUs, JUIMHA, BAJEHTHBIA YTOJI,
MIOJISIPHOCTD CBSI3U.

OddexTuBHbI 3apsn aroMoB. JIUNONBHBIE MOMEHT CBS3U. JIUMOJNBHBIE MOMEHT
MHOTI'0aTOMHOM MOJIEKYJIBI.

DIEKTPOOTPULIATENIBHOCTh aTOMOB. M3MeHEHNEe BENMYUH JIEKTPOOTPHULATEILHOCTEN 110



o

10.

11.
12.
13.
14.
15.

16.
17.

MIEPUOJIaM U TPYIIIAM.

CreneHb OKUCIICHUS 3JIEMEHTOB. PacueT cTeneHu oKuciaeHusl.

BajleHTHOCTP XMMHMUYECKUX 3JIEMEHTOB. Pa3liMuHble TPAKTOBKH IOHATUS BAJICHTHOCTH B
COBPEMEHHON XUMUH.

MeTton BaJleHTHBIX CBsi3ed. MexaHU3Mbl 00pa3oBaHUs OOUIMX AJIEKTPOHHBIX Map
KOBAJIEHTHOM CBSI3H.

JloHOpHO-aKLENnTOpHAs CBA3b.

OpunapHas ¥ KpaTHble cBsa3u. OOpa3zoBaHue G- U T-CBS3EH.

I'mopummamus AO: sp, sp?, sp, spd, sp®d?. T'eomerpust monexyn BeFz, BFs, CHa, NHs,
H-0, PCls, SCls.

Mmuoronentposie cBsizu. Ctpoenne mosiekysibl HNO:s.

MeTto1 MOJIEKYJISIPHBIX OpOUTAIICH.

Oueprerudeckue nuarpammbel MO. 'omoaTomubie MosieKyibl 3eMeHToB | u |l mepuonos.
['erepoaromubie Mosiekysisl CO u NO. Cpasaenue metogos BC u MO.

OHeprusi MeXXMOJIEKYJIIPHOTO B3aUMOJCICTBUS B CPABHEHUM C SHEPIUEH XUMUYECKOIO
B3auMoiecTBUsA. OpUEHTAIIMOHHOE, MHIYKIIMOHHOE U IMCIIEPCUOHHOE B3aUMOJICICTBHE.
Bopoponnas ca3b. [Ipupoaa BogopogHOM CBSI3H.

3aBUCHMOCTh (DU3UYECKHUX CBOMCTB BEIIECTB C MOJICKYJIIPHOW CTPYKTYPOM OT Xapakrepa
MEXMOJIEKYJIIPHOTO B3aUMOACHCTBUS (TeMIiepaTypa KWIICHUS, IJIABJICHUS, TEIJIOTHI
(a30BBIX MIEPEXOJIOB).

Tewma 5.

1.
2.

w

Bonopoa. Ilonoxenue sieMeHTa B IepUOJUYECKON CUCTEME.

du3nyeckre U XUMHUYECKHE CBOMCTBA. B3amMoaelcTBHEe ¢ MeTaUIaMA M HEeMeTaJlJIaMM.
I'mapuasl. OCHOBHBIE M KUCIOTHBIE TUIpybl. CTeleHb OKMCIeHus atoma. Haxoxienue B
MIPUPOJE.

Boga. Ponb Bobl B OMOJIOTHYECKHUX MPOIECcCax.

[llenounbie W IIETOYHO3EMENIbHBIE MeTauibl. DU3MYECKHEe W XUMHYECKHE CBOMCTBA.
OTHolIeHNEe K BOJIe, KUCJIOTaM, HeMeTauiaM. M3MeHeHne XMMHMYECKOW aKTHBHOCTH B
rpynmnax.

Oxkcunsl 1 nepokcuabl MetamuioB. Conu. Xmopuasl Hatpus U kanus. KapOonatel. Okcun u
TUJPOKCH]T KaJIbIUA.

JKecTkocTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

buonornueckne QyHKIIMN KaJlusg U HATPUs, KaJTblIM U MarHus B )KUBOM OpraHU3MeE.

Tema 6.

1.

Kucnopon. CtpoeHue aTroma 1 €ro OCHOBHBIE XapakTepucTuku. HaxoxneHue B npupoJe,
¢u3nyeckue M XUMHMUYECKHE CBOICTBa, mosydeHue. buomormyeckas posib KHUCIOPOAA.
®dusnuecKkue CBOMCTBA KMCIOPOJa. XUMUYECKHE CBOKCTBA.

OOmast xapakTepucTuka OKCHIOB. OCHOBHBIE, aM(OTEpHbIC, KHCIOTHBIE OKCHJBI.
3aKOHOMEpHOE U3MEHEHHE CBOMCTB B IEPUOAAX U IPYIIaX.

Hannepokcuas!l n nepokcunasl MeramioB. Ilepokeun Bogopona. CBoiicTBa, OBEAEHUE B
BOJHBIX pacTBopax. OKUCIUTENbHBIE U BOCCTAHOBHUTENbHbIE CBOMCTBA. [IpumeHeHHne B
TEXHUKe, ObITy, MeauLInHE. POk mepokcHia BOJOPOa B KHUBBIX CUCTEMAX.

O30H. Ctpoenue moinekynbl. @usndeckue cBoiicTBa. OOpa3oBaHHe 030HA B PA3IUYHBIX
npoueccax. 3alluTHas pojib 030Ha B mpupoje. OKHUCIUTENbHAas AaKTUBHOCTh O30HA.
O30HUIBI.

Cepa. CTpoeHHe aTroma, OCHOBHBIE XapaKTEpUCTUKU. PacmpocTpaHeHune B NpUPOJE.
AmnnotponHsie Moaupukanuyu. @U3ndecKue CBONCTRA.

CoenuHeHus cepsl co creneHblo okucienus: —2. CepoBonopon. CpoiictBa. Cynbhuasl u
rupocyibpuabl. BoccraHOBUTENbHBIE CBOICTBA CYIb(PUA-HOHA.
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10.

11.
12.
13.

14.
15.
16.
17.
18.

CoenuHenuss cepbl co creneHbio okucienus +4. IlpoGmema yrunmmzanmu SOz u3
atmocdepsl. Cepuuctas kucnora. CyabQHUTHI U TUAPOCYIb(UTHL.

CoenuHeHus cepbl co CTeneHbto okucienus +6. Ctpoenue monekyinsl SO3. Ouznyeckue
u xummuueckue cpoiicta. Cepnas xkuciora. Cynbgharsl 1 THIPOCYIb(ATHI.

A3zor. CtpoeHue aroma, OCHOBHbIE XapaKTEPUCTUKH. BO3MOXKHbBIE CTENEHH OKUCIICHUS.
Monexynspasiii a30T. [lonydyenne. Gusndeckne 1 XMMHUYECKUE CBOMCTBA.

Hutpunsl siemenToB. AMMuak. BzaumoperictBue ¢ Bogoil U kucioramu. OKCUJIBI a30Ta.
A30THas KkuciaoTa U ee cond. B3aumonelcTBuE a30THOM KHUCJIOTHl  pPa3IM4HON
KOHIIEHTPALUU C METaJUIaMHU.

Conu a30THOM KHUCIIOTHI M UX TIpUMeHeHue. HuTpaTel aMMOHUs, Kalus ¥ HATPHSL.
KpyroBoport azora B npupoje. buoxumuueckas poip a3oTa.

®ocdop. CTpoeHne aTomMa, OCHOBHBIE XapPaKTEPUCTHKH. AJIIOTPOIHBIC MOIU(PHUKAINN
docdopa. Dochunpl. Dochun. Comu dochonus. I'amorennapl hochopa. Dochopucras
kucnota. Docdarsl.

ITpumenenue coneit pocdopHbIX KUCIOT. bruonorudeckas poisb pochopa.

["anmorensr. O0mmii 0030p. DNeKTpoHHAs KOH(pHUTYparus aToMoB. HaxoxaeHne B mpupo/ie.
Xnop. usnueckue u xumMudeckue cpoiictsa. [lonyuenue. ConsiHast KUCIOTa U €€ COJIH.
Baxuneimue coequnenus xyopa. buoxumudeckas posb rajloreHoB.

Yrnepoa. Haxoxnaenue B mpupojie. Amorponus yrieponaa. OKCuabl yriepoaa. YroiabHas
KHCJIOTa U ee cosid. Posib yrieposia B OpraHMyecKoil XuMuu.

Tema 7.

1.
2.

&

OO61mmit 0630p d-3emMeHToB. OCOOEHHOCTH CTPOCHHSI AIIEKTPOHHOM 00O0JIOUYKH.
Koopaunammonnas teopus Bepnepa. [Ipupona cun xomrmuiekcooOpazoBanus. Jlurau,
KOMILIEKCOOOpa3oBarenb,  KOOPAWHAIMOHHOE  4ucio. KaTHOHHBIE, aHUOHHEIE,
3JIEKTPOHENTPATIbHBIE KOMIUIEKCHBIE COEIUHEHHUS.

HomeHknarypa KOMIUIEKCHBIX COEIMHEHMM. @@akTopsl, BIMAIOIIME HAa CBOWCTBA
KOMIUIEKCHBIX coenuHeHuil. Jluranapl: MOHO-, OHW-, MOJHIEHTAaHTHBIC. XeJaTHbIE
KOMILJIEKCHBIE COSTMHEHUSI.

Y CTOMUYMBOCTE KOMIUIEKCHBIX COEIUHEHUM.

Ponp  KOMIUJIEKCHBIX COEIMHEHMM B OHOJOTMYECKMX Tmporeccax. [‘emorioOuH.
Xnopodun. bruoMerannsl U OHOTUTaHIBI.

IIpumepot eonpocos ons cobecedosanus (YCmHBLE ONPOC) HA N1AOOPAMOPHBLIX 3AHAMUAX OJ11
ouenxu cghopmuposannocmu ymenuii komnemenyuu OITK-5:

1. TeMHepaTprI TJIABJICHUA U KMIICHHWA HICJIOYHBIX METAJJIOB USMCHAIOTCA B CJICAYIOIINX IPEACIIax:

Mertan Li Na K Rb Cs
Tm, °C 179 97.8 63.5 39 28.4
T, °C 1340 883 760 696 703

OOBsAcHUTE MMPUBCACHHBIC 3aKOHOMCPHOCTH.

2. DHepruM KpUCTAUIMYECKUX PEIICTOK raJIOTEHUI0OB HATPHUSI COOTBETCTBEHHO PABHBI:
I"anorenwn NaF NaCl NaBr Nal
E, x/)x/mMob 891.0 753.0 719.5 669.5

Kak Oyzer u3MeHsThCs TeMIiepaTypa IUIaBJIeHNs B YKa3aHHOM psiny?
3. IpenckaxuTte, Kak OyIeT U3MEHATHCS TEMIIEPaTypa IUIABJICHUS CIEIYIOLINX OKCHIOB, €CIIN SHEPTHS

KPUCTATMYECKOH pelIeTKa YMEHBIIASTCS B PSAY:
Oxcus BeO MgO Ca0 SiO BaO
E, x/)x/mMonb 4520 3915 3475 3280 3095
4.  OObsAcHHUTE YBENWYCHUE TEMIIEPATyp KUIEHUS U TuiaBieHus B psany: BoHs, BsHio, BioHua.
5. B kakoMm HanpaBJIeHWHU U3MEHSITCS TEMIIEPATYpbl KUIIEHHS U IJIaBJICHUA B pAAax:
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10.

HF HCI HBr HI

Ar Kr Xe
OOGBsICHUTE H3MEHEHHE TEMITEPATYD KUIIEHHS M TUIABJICHHUS, IPUBEICHHBIX HIDKE:
I"ajioren F, Cly Br, I
T, K 40.0 170.0 266.0 386.5
Tp, K 85.0 238.5 332.0 457.5
ITouemy Temmeparypbl KHIEHHS W IUIQBJICHUS OJIEMEHTOB IMOATPYIIBI  MEIU  OOJIbIIIE

COOTBETCTBYIOIINX BEIWYMH ISl HIETIOYHBIX METAJIIIOB?
KakoBa maccoBas nonst pactBopa, conepxamiero 280 r Boas! u 40 T cyibdara HaTpus?

Kak MPUTOTOBUTL CJIICAYIONIUC pAaCTBOPLI:

a) 250 t 25% pactBopa cynbdara HaTpus B Boxe M3 OS3BOAHOM CONM M W3 KPHCTALIOTHApaTa C
JIECATHIO MOJICKYJIaMH BOJIBI?

6) 500 mn 0.1 M pactBopa xyopuaa Kanus?
B) 1 1 0.1 n. pacTBOpa COJTHOM

KHACJIOTHI?

HpCI[J'IO)KI/ITC KaK MUHUMYM TpHU METOa OINIPCACIICHHUA INIOTHOCTU KUAKOCTH.

IIpumepot npakmuueckux 3a0anuil 013 oyeHKu gaadenuil komnemenyuii OIIK-5:

1.

5.

IMpurotosuts pactBopsl comu (NaCl, Na;SOs, MgSO4, CuSQO4, Na2COs, KCI, NH4Cl) 3amanmbix
MOJIIPHBIX KOHIEHTparuid. ONpeneNuTs UIOTHOCTh KaKIOI0 pacTBOpa IMHKHOMETPHYECKHM
METOZIOM. YCTaHOBUTh 3aBHCHMOCTH IUIOTHOCTH pPacTBOpa OT KOHIIEHTPAIMH. 3Has
OKCIIEPUMEHTAIBHO HalIEHHbIE 3HAYEHHsI TUNIOTHOCTH PACCUMTATh MAaCCOBYIO JIOJIO, MOJISUIbHYIO
KOHIICHTPALMIO, TUTP, MOJIbHYIO JIOJTIO.

THUTPUMETPUYECKAM METOIOM YCTAHOBUTH KOHIIEHTPAIIMIO COJITHOU KHCIIOTHI B PaCTBOPE.
OmnpenenuTs TeMIEPaTypy KHIICHUS KHUIKOTO BemecTra. 110 TaOIMYHBIM JTaHHBIM YCTAHOBHTH €T0
HPHPOLY.

Omnpenenuts TEMIEPATYpPy IUIABJICHUS TBEPAOTO BemecTa. [10 TaGIMYHBIM JaHHBIM YCTAHOBHUTH
€ro MPUPOLY.

[MpetoKuTe METOIUKY OYMCTKH XJIOPHJIA HATPUS OT IPUMECH XJIOPH/IA KaJIusl.

Ilpumepnolii nepeuenv 3a0anuil 011 OUEHKU CHOPMUPOCAHHOCMU 3HAHUI KOMHNEMEHUU
OIIK-5:

[TpoummtocTpupyiiTe 3aKOH KpaTHBIX OTHOIIEHUI HAa IPUMEPE YEThIPEX BbIOpaHHBIX Bamu
YIJIEBOJOPOIOB

Hanummure Habopsl BceX YeThIpeX KBAHTOBBIX YMCENT JUISl KaXKJIOTO 3JIEKTPOHA, KOTOPbIE
HaxoJsATcs Ha 4S aTOMHOM opOUTAaIIH.

Uemy paBHBI JUIsl a30Ta: a) Macca OJHOW MOJIEKYJIbI; 0) OTHOCHTENIbHAS MOJICKYJISIpHas
Mmacca; B) MossipHas Macca? CKOJIBKO MOJIEKYJ COIEPKUTCS B OJAHOM, YEThIpHAALATH U
JBaJllaT BOCBMU I'paMMax 3TOro BeliecTa?

Ha xakom sHepreTmdyeckoM ypoBHE M Ha KakoW AO MOXET HaXOAUTCS AJIEKTPOH, IS
kotoporo N =3 u | = 1? KakoBa rpann4Has moBepxHOCTh 3TOH AO?

[Touemy aOcosIOTHBIE Macchl aTOMOB M MOJIEKYJ OY€Hb PEIKO HCIOJIb3YIOTCS B
XUMHUYECKMX pacuerax? YTo wHcnonb3yercds B KayecTBE €AMHMUIBI  H3MEpPEHUS
OTHOCUTENIbHBIX aTOMHBIX M MOJEKYJspHbIX Macc? [lokaxuTe, 4TO OTHOCHUTEIbHAs
MOJIEKYJISIpHAsl Macca a30Ta paBHAa MOJIIPHOM Macce.

CKOJIBKO Y3JIOBBIX TIOBEpXHOCTEH UMEIOT 3S, 2Px U 3dx; aromubie opbuTanu? Kakosa nx
dopma?

Omnpenenure o6lIee YUCIO MPOTOHOB, JIEKTPOHOB W HEUTPOHOB B MOJIEKYJIE CEPHOM
KMCJIOTHI, cofepkarieif uzoron 3S.

Jlnsg atoma MapraHia: HamMIIUTE TMOJHYIO JIEKTPOHHYIO KOH(UTypanuio; HamHUIINTe
HaOOpHI BceX YEeThIpeX KBAHTOBBIX YHCEIN ISl KaXKI0TO BaJICHTHOTO AJIEKTPOHA.

Ha xakoM ocHoBanuu (ocop u BaHaAMM MOMEIIAIOT B OJHOW IpyIIe MEpUOIUYECKON
cuctembl? [louemy nx moMemarT B pa3HbIX MOArpynnax?
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10.

11.

12.

13.

14.
15.

16.

17.
18.

19.

20.

21.

Kakyto sHepruto Heo0X0IMMO 3aTPaTUTh, YTOOBI BO30OYAUTH SJIEKTPOH B aTOME BOJOPO/IA,
HaXOJAIIMICA B OCHOBHOM COCTOSIHHHM (Ha MEPBOM 3HEPreTHYECKOM YPOBHE), 1O BTOPOTO
U MSITOTO SHEPTETUYECKUX YPOBHEH?

Kakue BemecTBa Ha3wpiBaroTcs Oeproummamu? CocraB okcuaa xkenesza (1) Mmoxer ObITh
BbIpaxxeH opmyoit Fe1.xO. Onpenenure npocreiinyio GopmMyry OKCHAA, €CIIU U3BECTHO,
4T0 00pazer] ero Maccout 16.6 r comepKuT xene3o maccoit 12.6 r.

ITpu B3aumopeiictBuu SiF4 ¢ HF obpasyercs cunbHas kucinora HoSiFs, qucCoruupyromiast
Ha uonsl H" u SiFe*. Moxer nu nogo6HbIM 06pa3oM HpoTekaTh peakims Mexay CFa u
HF (ecntm moxeT, To kak)? YKka3aTh THI THOPHUIM3AIIMN aTOMHBIX OpOUTAICH KPEMHHUS B
none SiFe?".

C nosunun merogoB BC m MO onummmre oOpa3oBaHHE CBSI3M B MOJIEKYJIE OKCHIA
yraepoza (I1).

VY xakoro coequHeHuss — CoHsOH mm CoHsSH — remnieparypa kuneHus BoIlie U mouemy?
OT Kako#l YacTHILIBI JIerye OTOPBATh JIEKTPOH - OT aTOMa BOJOPOJA WJIM OT MOJICKYJIBI
BOJIOpO1a?

[penckaxkure cymecrBoBanre dactuil Nez u Nep'. VYkakure NOpAIOK CB3H Y
CYILIECTBYIOIIHX.

UemMy paBHa BaJICHTHOCTB 3JIEMEHTOB B XJIOPUI€ HATPHS, a30THOM KHCIOTE?

Kakue 13 mepeuncieHHbIX HOHOB M MONIEKYI He MOTYT cymmecTBoBath: Ho?*, Ho*, Ho?~, Ho
, HHe, He>™? KakoB mOpsI0K CBA3H B CYLIECTBYIOIIKX ?

MoskeT i MoJIeKyJia, COCTOsIIas U3 OAMHAKOBBIX aTOMOB, OBITh MOJSPHOI? Moxker iu
MOJIEKYJIa, COCTOSIAs M3 pa3HbIX aToMoOB, ObITh HemnoyisspHOW? OTBET CONMPOBOIUTE
prUMepamu.

[Tpenckaxute cymecrBoBanue Moisiekyisl BF. Eciau ona cymectByer, To KakoBa
KpPaTHOCTh CBSI3H MEXKAY O0OpOM U GTOPOM.

[MonsiprocTth cBsizu B Mosekysie HF Goubiie, yem B mosiekyne HCI. Tem He meHee, npu
pactBopenun ux B Boge HCI - 6onee cunbHas kuciora. [Touemy?

Ilpumepnolii nepeuenv 3a0anuii 011 OUEHKU CHOPMUPOGAHHOCHMU 3JHAHUN U YMEHUI
komnemenyuu OITK-5:
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1.

2.

B ueM 3aknroyaroTcs NPUHUMIIMAIBHBIE pa3dyus MexAy Mozenbto atoma bopa u
KBAaHTOBOMEXaHUUYECKOU MOJIENIbIO aToMa?

[Touemy aOcCONMIOTHBIE MacChl aTOMOB M MOJEKYJ OYEeHb PEAKO HCIONb3YIOTCS B
XUMUYECKHX pacyetax? UYTo wHCHOIb3yeTcs B KA4eCTBE €IWHUIIBI  HM3MEPEHUs
OTHOCHUTEJIbHBIX aTOMHBIX M MOJIEKYJISIpHbIX Macc? [lokaxkure, 4TO OTHOCUTEIbHAs
MOJIEKYJISIpHasl Macca a30Ta paBHa MOJIIPHOM Macce.

Ornpenennure >HEPreTUYECKUN MEPEXO01 JIEKTPOHA aTOMa BOJOPOJIA, COOTBETCTBYIOLIEH
JUTMHE BOJIHBI A = 486 HM JIMHUU B CIIEKTPE UCITYCKaHUsI aTOMapHOTO BOJAOPO/IA.

[Ipu ananm3e okcuAa Maprasiia, OTHOCSIIETOocs K OepToyuiMaM, yCTaHOBJIEHO, YTO
MaccoBas 0Ji1 MapraHiia coctaBisieT 68.2%. Onpenenute GopMyiTy STOTO OKCHIA.

st atoma yriiepoia 3HaueHus OCAe0BaTENbHBIX MOTEHIIUATIOB HOHU3AIMHN COCTABISIOT
(8 BombTax): 11=11.3, 1,=24.4, 13=47.9, 1,=64.0, 15=392. OOBscHUTE XOJ H3MCHCHHS
MOTEHIIMAJIOB HOHHU3AIMHN 1 YEM BBI3BaH PE3KUil CKauOK MpH nepexoe ot ls x Is.
CTpoeHne aroMa MHOT/AA CPaBHHUBAIOT CO CTpoeHHeM COJHEYHOW CHUCTEMBI: AJIEKTPOH
(3emust) Bpamaetcst BOokpyrT siapa (Comnnia). [poananusupyiite KOppeKTHOCTh MOA0OHOTO
CpaBHEHUS.

Ornpenennure >HEPreTUYECKUA MEPEXO IIEKTPOHA aTOMa BOJIOPOJIA, COOTBETCTBYIOLIEH
JUTMHE BOJIHBI A = 434 HM JIMHUU B CIIEKTPE UCITyCKaHUS aTOMApHOTO BOJOPOA.

Kak m3mMeHsroTCS JUIMHA CBS3HM, TOPSJIOK CBSI3HM, DHEPTHUS IHUCCOIMAIMA U MarHUTHBIC
cBoiicTBa B pany: Fo-— Fo — F2™?



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

10.

11.

12.

OnuuakoBa Ju reomerpuucckas koudurypanus mojekya BeCly u SiCly? Ykaxure tun
ruOpHUI3ai ATOMHBIX OpOUTaNIel EHTPAIBHOTO aTOMa, OLIEHUTE TUTOIBHBI MOMEHT
MOJIEKYJ U BaJICHTHBIE YTJIBI.

B psiny HF - HCI - HBr - HI Temniepatypsl KureH#st COOTBETCTBEHHO paBHbI 293, 188, 206
u 238 K. Ilouemy B 1aHHOM ciiydyae Py MOHOTOHHOM HM3MEHEHHUH MOJSIPHOCTH MOJIEKYII
TeMIepaTrypa KUIeHUsI N3MEHSeTCS HEMOHOTOHHO?

CpaBHuTE c11OcOOBI 00pa30BaHUs KOBAJICHTHBIX cBs3el B Mosiekynax CFs u NF3 (ykaxkure
TUN TUOPUAM3ALMU AaTOMHBIX OpOWTaNell IIeHTPAaJbHOIO aToMa, BaJCHTHBIC YTIIbI,
HOJIAPHOCTH MOJIEKYJIBI). MoryT iu cyiectsoBath HOHbI CFs" u NF4*?

Pacnonoxwure BemecTBa B MOpsAKe MOBBIMIEHUS uX TemnepaTyp kumeHus: CsHoNH,
C4HoSH, C4H9OH. OTBet obocHyiiTe.

OO0mbsacHuTe MexaHu3M oOpa3oBaHusi MoseKynbl SFs4. Ykaxute tin rubpuamsanun AO
LEHTPaJIbHOTO aTOMa, OLICHUTE BAJICHTHBIN Yroj U MOJISPHOCTh MOJICKYJIbI.

Kakumu TumamMu ruOpuau3aliy aTOMHBIX OpOUTaNeil alOMUHHS M a30Ta ONMMCHIBACTCS
obpazoBanue Mojekyn AlCIz u NCl3? Kakyro reoMeTpudeckyro KOHPHUIYPAIUIO UMEIOT
00e mMonekynbl? OLeHUTe AUMOIFHBIE MOMEHTHI M BaJICHTHBIC YTJIBI STHX MOJICKYIL.
O0BsicuuTe MexaHu3Mm obpazoBanus Mosekyssl CIFs. Vkaxure tun rudbpumusanun AO
[EHTPAILHOTO aTOMA, OIICHUTE BAJICHTHBINA yToJl M MOJSPHOCTH MOJIEKYJIBI.

[Ipennoxute cTpykTypHyto (opmyny okcuaa azora (V). Ecte nu B 3TOM Monekyne
JIeJI0KaIN30BaHHbIE CBA3U?

OO0bsicuuTe MexaHu3M oOpa3zoBaHUS MOJeKylbl XeFz. Vkaxutre THUN THOpUAM3AIUN
aTOMHBIX OpOHUTAJIeH IEHTPAIILHOTO aTOMa, YeMy OyAeT paBeH BAICHTHBIN yIoJl, OLIEHUTE
JTUTIONBHBIA MOMEHT MOJICKYJIBIL.

PacTBOp xs10pHIa HATPUsT UMEET MOJISIPHYIO KOHIICHTpanuio 2 Moib/i1. Onpenenure TUTP,
MacCOBYIO [IOJIF0, MOJIbHYIO JOJI0 U MOSUIbHYIO KOHIICHTPAI[MIO0 PAacTBOpPA, €CIHU €ro
IUIOTHOCTH paBHa 1.25 /M.

15%-HbI1ii pacTBOp Cyib(aTra MarHus UMeeT IIOTHOCTH 1.2 r/mi. OnpenenuTe MOIbHYIO
JIOJTF0, TUTP, MOJISIPHYIO U MOJISITBHYIO KOHIIEHTPAIIUH TAHHOTO PacTBOPA.

Ilepeuenv npumephuvix 60npocoe 0na IK3ameHna:

. OcHOBHBIE XUMHUYECKHE IMOHATUS: aTOMHAs €AnHuIa MacChbl, OTHOCHTCIbHAsA aTOMHadA

Macca, OTHOCHTENIbHAs MOJIEKYJIsApHas Macca. UeMy paBHBI JUIs a30Ta: a) Macca OAHOMN
MOJIEKYJbl; O) OTHOCUTENbHAs MOJEKYJsipHas Mmacca; B) MouigspHas Macca? CKoOJbKO
MOJIEKYJI COAEPIKUTCS B YETHIPHAALIATH IpaMMax 3TOro BerecTa?

. O6BsicHnTe Mexanu3M obpazoBanus Mojekya BeCly u BClz. Ykaxkurte T rudpuan3aium

ATOMHBIX Op6HTaHCI>'I HCHTPAJIBHOI'O aToOMa, OLCHUTC BaJICHTHBIN yTroJi, JHUIIOJbHBIN
MOMCHT, IOJIAPHOCTb MOJICKYJI.

. U3 pactBopa xommiekcHoi comu COCl3-4NH3 mHutpar cepebpa ocaxkmaer Toibko 1/3

COACPIKAIICTOCA B Hel XJiopa. Hamuiute KOOpANHAIIMOHHYIO (I)OpMyJIy COJIM, Ha30BHUTC
€cu oxapaKTepmyﬁTe MOBEACHUEC JAaHHOI'0O KOMINJICKCHOI'O COCANMHEHUSA B PaCTBOPCE.

. 25%-HbIii pacTBOp Cynbdara HATPUS UMEET IUIOTHOCTD 1.25 r/mi. Onpenennte MOJIbHYIO

JIOJIEO, TUTP, MOJISIPHYIO, HOPMAJIBHYIO M MOJISUTbHYIO KOHIEHTPALMKU JAHHOTO PacTBOpa.
ChopmynupyiiTe NOPUHIUNBI M TOCIEI0BATEILHOCTh 3aMOJHEHUS ATOMHBIX
opbOuTaneit MeKTpoHaMH. 3alUIINTe TOJHYIO JIEKTPOHHYI0 KOH(PUTYPALIMIO 3JIEMEHTA C
HOMepoM 15, a Takyke HaOOPHI BCEX YEThIPEX KBAHTOBBIX YHCEN AJIs KaKJOr0 BaJIEHTHOTO
3JIEKTPOHA 3TOTO JIEMEHTA.

Banentnocts. KonnuecTBeHHbIE OIIEHKHM BaJ€HTHOCTH. YeMy paBHA BaJ€HTHOCTb
a3o0Ta B a30THOM kucnote? Hatpud B xjiopuae HaTpus?

ChopmynupyiiTe 3aKOH KpPaTHBIX OTHOIICHUN W MPOWUIIOCTPUPYUTE €ro Ha
MpUMEPE OKCUJA, IEPOKCHAA U HAAIIEPOKCH A HATPUSL.
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13. JlaiTe ompexneneHusi TJIaBHOWM W MOOOYHOW monarpymm. Ha kakoM ocHOBaHHMH
¢dochop u BaHagMii MOMEIIAIOT B OJHOM Tpymme nepuoandeckoit cucremsl? [louemy ux
MOMEIIAIOT B Pa3HBIX MOATPYMIax?

14. M306pasure 35eKTpoHHYI0 KOH(urypanuio uoHoB LiT u H. OxuHakoBbl ju
pasmepsl noHOB? ObOocHy#Te Bamn oTBer.

15. Kak M3MEHSIOTCS JUIMHA CBSI3H, MOPSIOK CBSI3M, DHEPrHsl TUCCOLMAIMU CIICTYFOIIUX
MOJIEKYJISApHBIX vactul, B pagy: C2" — Cz2 — Cz. OtBer 0060CHOBaTh. YKa)uTe
napaMarHUTHBIC YaCTHUIIBL.

16. HeusBectHblit Metain maccoit 5.00 r B3aumoeicTByer ¢ 944 mi kuciopoaa (mpu H.y.).
3Has, uro yaenpHas TeroeMmkocTh meramwia 0.232 JIx/(r-K), ompenenurte mpupomy
MeTaa.

17. IBa cocyna, COCAMHEHHBIX MEXIy COOOW KpaHOM, 3aroJHEHbI ra3amu. llepBblid -
SKBUMOJISIPHON CMECBIO KUCIIOPOJa U a30Ta MpHU JABICHUU 6 aTM, BTOPOH - YIJIEKHCIIBIM
razom mnpu nasienuu 1.5 atm. Kakum Oyzaer oOriee AaBlieHUE B CUCTEME, €CIH OTKPBITh
kpan? O6wveM nepBoro cocyaa 1 1, BToporo - B 2 pa3a 0oJbIIre.

18. Chopmynupyiite 3aKOH SKBUBAICHTHBIX OTHOIICHUH. ONpeaenanTe SKBUBAJICHT a30Ta B
cenyrommx okcunax: N2O, NO, NOo.

19. Hackonbko omnpasaano pasmeinerue Bogopoaa B | wiu B VI rpymnmax nepuoauyaeckoit
cucteMbl? ['uapubl U UX CBOMCTBA.

20. OOBsicHUTE C TMO3MIKI METO/Aa BAJICHTHBIX CBSI3€H BO3MOKHOCTH OOpa3OBaHHS
monekysl C2N2. Uemy paBHa cTelieHb OKUCIICHUS YIIIEpoia M a30Ta B 3TOH MoJIeKyie?

21. 3akoHYHTE YpaBHCHHUS PEaKIIHNA:

Al203 + HCI (Bogn. p-p) — LiH + BH; —

Al203 + NaOH (Boau. p-p) — AlHz + BH3; —

Cu + HNOs3 (paz6.) — cyabdun Harpust + H2O —
Cu + HNOs3 (xoHI11.) —> cynshun kpemuans + H,O —

6.5.M€TOHI/I‘ICCKHC MaTepUaJibl, ONPEaACTAIOIIUEC MPOUCAYPbI OICHUBAHUS.

1. Tlonoxenne «O NPOBEOECHUH TEKYILIErO0 KOHTPOJII YCHEBAEMOCTH W IPOMEKYTOUHOM
arrectauuu oOyuvaromuxcs B HHI'Y», yrtBepxknénHoe mnpukazom pektopa HHI'Y ot
29.12.2017 r. Ne 630-O/1.

2. Tlonoxenue o (oHmE OLIEHOUYHBIX CPENCTB, YTBEPXKIAEHHOE NpHka3zoM pekropa HHI'Y ot
10.06.2015 r. Ne 247-O/1.

7. Y4yeOHO-MeToaUYecKoe M MHGOPMALMOHHOE o0ecneyeHUe JUCHUIIMHBI (MOLYJI51)

a) OCHOBHasI TUTEpaTypa:

1. Cnecape B. WM. - Xumus: OCHOBBI XHMHH >KHUBOTO: y4ueO. I CTYJIEHTOB BY3OB,
00ydJaromuxcsi 0 €CTeCTBEHHOHAYY. HAINpaBlIeHUsIM W crnenuanbHocTaM. - CII6.: Xummzaar,
2015. - 784 ¢. (97 sx3emiutspoB B oubmorexke HHI'Y).

2. I'munka, H. JI. O6mas xumus B 2 1. ToMm 1: yaeOHUK A1 akageMU4ecKoro 6akanaBpuara /
H. JI. 'munka; mox pen. B. A. ITonkosa, A. B. babkosa. — 20-e u3g., mepepad. u jgon. — M.:
WznatensctBo HOpaiit, 2018. - (bakamaBp. Axagemuueckuid Kypc).  Pexum moctyma:
https://biblio-online.ru/book/736D053E-E77C-4726-8CC5-F8E756E674A5.

3. I'munka, H. JI. O6mas xumust B 2 T. ToM 2: y4eOHUK AJIs aKaJeMHuecKoro 6akanaBpuara /
H. JI. 'munka; mox pen. B. A. ITonkosa, A. B. baokosa. — 20-e u3g., mepepad. u jgon. — M.:
UznarensctBo IOpaiit, 2018. — (bakamaBp. Axkamemudeckuii Kypc). Pexum mocryma:
https://biblio-online.ru/book/EBE718FD-189B-494E-A633-DCA7F607FCC9.

16


https://biblio-online.ru/book/736D053E-E77C-4726-8CC5-F8E756E674A5
https://biblio-online.ru/book/EBE718FD-189B-494E-A633-DCA7F607FCC9

4, I'muaka, H. JI. 3agaun u ynpakHeHus Mo o01mel xuMuu: y4ed.-mpakt. mocodbue / H. JI.
I'munka ; mox pen. B. A. IlonkoBa, A. B. babkoBa. — 14-e uzn. — M.: UznatensctBo IOpaiir,
2018. — (bakamaBp. Axamemuueckuii  Kypc). Pexwum  gocrtyma:  https://biblio-
online.ru/book/42CADAEOQ-F729-47F0-BD2C-9BF1FA027806.

0) ONOJIHUTENbHAS TUTEpaTypa:

1. Pocun, 1. B. OOmas u Heopranuveckas xumust B 3 T. T. 1. OOmas xumus: y4eOHUK ISt
akagemuyeckoro Oakanaspuara / . B. Pocun, JI. JI. Tomuna. — M.: U3garensctBo FOpaiit, 2018.
- (bakanaBp. Akagemuueckuii Kypc). Pexxum mocryma: https://biblio-online.ru/book/20528962-
9889-4766-A00D-AAFCT77F6C8AF.

2. Pocun, . B. O6mast u Heopranuueckass xumust B 3 T. T. 2. Xumusg s-, d- u f- smemeHTOB:
y4eOHUK is1 akajiemMuaeckoro 6axanaspuara / . B. Pocun, JI. /1. Tomuna. — M.: 3garenscTBo
IOpaiit, 2018. - (bakamaBp. AkaaeMHUeCKHd Kypc). Pexum gocryma: https://biblio-
online.ru/book/9A9646C6-801A-4B29-A6A9-242FB884445C.

3. Pocun, U. B. O6mas u Heopranuyeckas xumusi B 3 T. T. 3. XuMmus p-3J1eMEeHTOB: yUeOHUK AJIs
akagemudeckoro Oaxanaspuara / U. B. Pocun, JI. 1. Tomuna. — M.: U3garensctBo FOpaiit, 2018.
- Pexxum noctymna: https://biblio-online.ru/book/6828ED4A-9939-432C-9B4D-E160E9348D3A.
4. Epmios, 0. A. O6mas xumus. buodusnueckast xumus. XumMusi OMOr€HHbBIX 3JIEMEHTOB B 2 KH.
Kuura 1: yueGuuk s By3oB / FO. A. Epmios, B. A. Ilonkos, A. C. bepnsaua. — 10-e uzz., ucnp.
u non. — M.: MI3garensctBo FOpaiit, 2017. - (bakanasp. Akanemuueckuit kKypc). Pexxum nocryna:
https://biblio-online.ru/book/71069235-761D-43CB-813C-E3E1FF3E2FAT.

S. Epmios, 0. A. Obmas xumus. buopuzndeckas xumusi. Xumusi OMOT€HHBIX SJIEMEHTOB B 2
kH. Knura 2: yue6nuk s By30B / FO. A. Epmos, B. A. Ilonkos, A. C. bepnaun. — 10-e u3z.,
ucnp. u gon. — M.: UznarensctBo FOpaiit, 2018. - (bakanaBp. Akagemuueckuii Kkype). Pexum
nocrymna: https://biblio-online.ru/book/D1023147-B5F3-4C9F-85FA-1E57F4AC31ABY.

B) IHTepHeT-pecypcChI:

OnekTpoHHble u3nanus u nocodus IbC «¥Opaiity:
https://biblio-online.ru/book/FA6B1E60-683F-4337-A54B-0F4C13F6998E
https://biblio-online.ru/book/438D46F8-02EF-4CC5-8694-ECS5F73A46AEA
https://biblio-online.ru/book/65691366-A658-420B-A907-94EA957B4018

6. MarepuajbHO-TEXHHYECKOE o0ecriedeHue TUCHUTLTHHBI (MOTYJIs1)

VYdeOHble ayJUTOPUN JUIS TPOBEICHHS 3aHATHH JIEKIIMOHHOTO M CEMHUHApPCKOTO THIIA,
IPYNIOBBIX M HHIUBUAYaJbHBIX KOHCYJIbTAllMH, TEKYLIEr0 KOHTPOJIA U IMPOMEXKYTOUHOM
aTTEeCTAallUH, TOMENICHHUA JJIs XpaHeHHS M TPOPIIAKTHYECKOTO OOCTYXHBaHUS YIEOHOTO
000py10BaHUs, YKOMIIEKTOBAHBI CHIEIIMATM3UPOBAHHON MeOENbI0 M TEXHUYECKUMHU CPEACTBAMU
00y4eHus1 (AEMOHCTpAIlMOHHOE 000PYI0BAaHUE — MIPOEKTOP, HOYTOYK, dKpaH). [lomemenus ams
CaMOCTOSITENIbHOW  paboThl  O00yYaroIIMXCs, OCHAIEHHbIE KOMITBIOTEPHOM TEXHHUKOH ¢
BO3MOXKHOCTBIO MOJIKITFOUEHUST K ceTh «VHTepHeT» M 00ecCIeYeHneM JOCTyIa B JIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTEIbHYIO CpEly OpraHU3altu.

Jlnst 0OydeHus: CTYJJCHTOB HAa3BaHHOW NUCIHMIUIMHE WMEIOTCS B HAJIUYWHW CIICIHATbHBIN
KaOMHET C HeoOXOJAWMBIM JIAOOpPaTOpHBIM 00OpyJOBaHUEM. MarepHaabHO-TEXHHUECKOE
obecrieueHrne J1a0OPATOPHOTO TMPaKTHKyMa - JIadOpaTopusi, OCHAIIEHHAas OO0OpYIOBaHUEM:
poranronHbIi ucnapurensb IKA RV0S basic, kon6onarpesarens TM ULAB UT-4110, BakyymHo-
cymmmeHBI mKap ULAB UT-4630V, marautHas mermanka ULAB US1500D, ycranoBka s
OTpeNieNIeHUs] TeMIepaTypbl KHUIIEHUS W TEeMIepaTyphl IIJIaBJICHUsS, AHATUTHUECKUE BECHI
Shimadzu, pedpakromerp MPD-22, BakyymHBIN Hacoc.

[IporpamMmma cocraBneHa B cooTBercTBUM ¢ TpeboBanusmu DPI'OC BO c¢  yuerom
pexomenaanuii u OITOIT BO no cnenuansroctr 30.05.03 MeanumnHckasi KHOepHeTHKA.
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https://biblio-online.ru/book/65691366-A658-420B-A907-94EA957B4018

ABTOpBI:

ABTOpBI:

3aBenyronuii kKageapoil BEICOKOMOJICKYIISIPHBIX COSTMHEHUIN

Y KOJUIOMTHOW XHUMHH XUMUYECKOTO (haKyybTeTa, 1.X.H. 3aiines C. /.

Peuensenr:
3aeayromuil kadenpoit puznueckor XuMUu
XUMHYECKOT0 (aKyIbTeTa, 1.X.H. Mapkun A.B.

3aBenyrommii kadgeapoi BLICOKOMOJIEKYJISIPHBIX COSIUHEHUN
Y KOJUIOMTHOW XMMHH XUMHUYECKOTO (DaKyybTeTa, 1.X.H. 3aiines C. /.

[Tporpamma ogoOpena Ha 3aceganuu MeToaudeckoit komuccuu MBBM ot 29 asrycra 2020 r.,
npoTokos Ne 1.
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