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1. Mecto pucyuninHsbl B cTpyktype OITIOII

HOuctunmza 51.0.18 O61jast XMMusi OTHOCUTCS K 00s13aTe/TbHOM YacT 00pa3oBaTe/bHOM MPOTrPaMMBbl.

2. IInanupyeMbie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIVINHE, COOTHECEHHBbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMH OCBOEHHsI 00pa3oBaTe/IbHOM mNporpaMmbl (KOMIETEHI[USIMH M WHAWKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

dopmupyemsbie IInanupyemMbie pe3y/ibTaThl 00yueHus mo gucnuminde | HanMeHoBaHHe OI{EHOYHOIO CPEACTBA
KOMIIeTeHL{UH (Moay/I0), B  COOTBETCTBHH C HHAMKATOPOM
(xof, cofep>kaHue | JOCTH)KeHHs KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | Pesysbrarsl 00yueHust s Tekymiero | /ins
KOMIIeTeHL{UM1 0 AUCLUIINHE KOHTPOJIA MPOMEe)XKyTOUHOMH
(xon, cozieprkaHue ycreBaemMoCTH aTrTecTranuu
VHAWKATOpa)
OIIK-1: CnocobeH OIIK-1.1: O6aadaem OIIK-1.1: 3aodaHus
ucnonb3o8ams u ¢yHOameHmanbHbIMU U O6nadaem 3HaHUSIMU O Onpoc SK3AMEH:
NpUMEHAND NPUKAAOHbIMU 3HAHUSMU 8 cmpoeHuu u ceoiicmeax amomos, | Tecm KoHMDObHbLE
¢yHOameHmanbHble u p
obaacmu meouYUHCKUX u MoneKy, npupode XumuuecKux
npuKkadaoHble . . 80NnpoChl
ecmecmeeHHOHAyUHbIX 83aumoOeticmauil, npumeHeHuU
MeOuyuHcKue, g N
ecmecmeeHHOHay HbI oucyunauH 3aKoHO8 U meoputi obwjetli xumuu
e OIIK-1.2: Kpumuuecku 8 K/IUHUYeCcKOol npakmuke
3HaHus 0415 paccmampuedaem 803MOXNCHble
nocmaxoeKu u 8apuaHmal pewieHust 3a0au
p p OIIK-1.2:
pettientit npoeccuonanbHol Hcnonb3yem 3HaHue 3aKoHO8 U
CMAaHOapmHbIX U desmenbHoCmU oG 5
UHHOBAYUOHHBIX meopuli obwjeli xumuu 015
OIIK-1.3: ¥Ymeem 2pamomHo
3a0au 6e3onacHozo u npodyKmMugHoO20
. | npumeHnsmb 3HaHus e obaacmu .
npogeccuoHanbHou peuleHust 3a0ay MeOUYUHCKOU
desimesbHOCMU MEOUYUHCKUX U buoXUMUL
ecmecmeeHHOHAayUHbIX
oucyunauH 015 pelleHus
CMaHOapmHbIx u OIIK-1.3:
UHHOBAYUOHHBIX 3aday Ymeem epamomHo npumeHsimb
npodeccuoHaIbHoI 3HAHUS O CMPOeHUU U
desmensHoCMU €80lIcmeax XumMuueckux
3/1eMeHmMo8 U XUMUYeCKUX
seujecma 8 obaacmu
MeOUYUHCKUX U
ecmecmeeHHOHAayUHbIX
oucyunauH 015 pewleHus
CMaHOapmHbIX U
UHHOBAYUOHHbIX 3a0ay
npogeccuoHanbHoU
desimeabHOCMU
IK-12: IIK-12.1: Bradeem sHaHusamu |I1K-12.1: 3adaHus
Cnocobrocmb 8 0bsacmu cogpeMeHHbIX CnocobeH cobpamb nepeuyHble IIpakmuueckoe AK3amen:
aHAMI3Uposamb, mexHonoauil u npasua OdaHHble, cocmasgums u 3adaHue
P — Konmponbhbie
Y > ogpopmneHuss omuemHbix npouaIoCcmpupogams omuem o
noo6upamsb 60npochbl
mamepuanos nposedeHHOM UCCNe008aHUU 8
onmumanbHble
mexHoA0UL U IIK-12.2: Ymeem coomeemcmeuu ¢
opopmasmb aHaau3upoeamb, OyeHu8amb,  |HOPMAMUBHbLIMU OOKyMeHmamu




omuemHble nodbupamps ONMUMAasnbHble

mamepuasibl no mexHo/a02UU U 0(popMASIMb
P bop K-12.2:
pesyibmamam OmuemHble Mamepuabl no Vieem npoaHAALSUDOSAD
uccnedosaHutl, . P P
pe3yibmamam uccaedo8aHull P 5
HayuHO- aHHble U cOeaamb NO HUM

. IIK-12.3: Baradeem memodamu .
ucc1e008amenbKoil 8b1800, coomeemcmayrowjuil

PaGOMbL U Hay4HO- 8b160pa ONMUMANbHBIX

uccnedogamenbCKux mexHo/1I02uyecKux peweHuﬁ

yenu uccnedoeaHust

u 0151 8bINO/IHEHUS HAYYHO-

ONbIMHO- uccnedoeamenbckoli pabomat TIK-12.3:
KOHCMPYKMOPCKUX |y nayuro-uccredosamenbckux | BP1OUPaem onmumanbHbili
paspabomok cnocob npedcmasneHus

U ONbIMHO-KOHCMPYKMOPCKUX

pa3pa60mOK pe3ysibmamos UCCﬂeaOGGHUﬂ,

noomeepoicoarowjutl cOenaHHbIl
8b1800

3. CTpyKTypa U cojep)KaHHe AUCIUIIUHbI

3.1 TpyAa0eMKOCTb AUCLUII/IUHBI

OouHasA

O011as TPy/J0eMKOCTB, 3.€e. 3

YacoB 1o yuedGHOMY I/IaHY 108

B TOM UHCIIe

ay//MTOPHbIE 3aHATHSA (KOHTAKTHasi padora):

- 3aHATHSA JIEKI[HOHHOT'0 THIIA 28

- 3aHATHS CEMHHAPCKOro THNa (MpaKTHYeCcKue 3aHATHs / 1abopaTopHbIie PaGoThI) 28

- KCP 2

caMmocTosATe/IbHasA padoTa 14

ITIpomexyTouHas arrecTanysa 36
JK3aMeH

3.2. CozepkaHue JUCLUIIIVHbI
(cmpykmypupoeaHHoe no memam (paszdenam) C yKa3aHueM Omee0eHHO20 HA HUX Ko/auyecmed

akademMuyecKux 4acos u 8uobl yueOHbIX 3aHsmutl)

HanmeHoBaHue pas3ziesioB U TeM AUCLHUIIIUHBI Bcero B TOM UHCJ/Ie

(uacer) KonrakTHas pa6ora (pa6ota Bo

B3aUMO/eHCTBHY C TIperoaBaresiem),
Yackl U3 HUX

3aHATHS CamocrosiTesibHas
CeMHHapCKOro pabora
3ansTus THUIA o6yuarowerocs,
JIEKLJIOHHOTO | (TpaKkTHueckue | Bcero Hacel
THIa 3aHATUs/MTabopa
TOpHbIe
paboThl), uacel
o b ¢ ¢ ¢
0 0 0 0 0
ATOMHO-MOJIEKyJISIpHast TeOpUst 10 4 4 8 2
CTpoeHue aToMa 20 8 8 16 4
Ilepuoanyeckuii 3aKOH 1 NeprHOINUecKasi CHCTeMa 37IeMeHTOB 14 6 6 12 2




O.V.Menpeneesa

Xumnueckas cBsi3b. CTpoeHHe MOJIeKy/1 20 8 8 16 4
O61jas xapakrepucTrKa d-371eMeHTOB. KoMIuieKCcHbIe coeiiHeHUsT 6 2 2 4 2
ATTecrarust 36

KCP 2 2

WTtoro 108 28 28 58 14

Conep)KaHne Pa3je/ioB 1 TeM JUCHUIIVIMHbI

1. BBefieHre. ATOMHO-MO/IEKy/IsipHasi Teopus. [IpeaMeT XUMuM. 3HaUeHWe XUMHUU. Po/ib XUMUM B OMOJIOTHU.
[Tonarue o Bewectse. IIpocThle U C10KHBIE BelljeCcTBa. PU3NUeCKUe U XUMUUeCKHe sIB/IeHNst. ATOMHO-
MOJIeKyJ/IsipHasi TeOpUsL: BBeJileHue B cTopuio. PaboTel JloMoHOCOBa, JIaByaswe, [JanbToHa. [ToHsiTHe 06 aToMe.
AtomHas eguHULa Maccel. OTHOCKTeIbHAs aTOMHasl Macca. [ToHdaTre 0 XUMHUUYeCKoM 371eMeHTe. VI30TomBbl.
[ousTHe 0 Mosiekyse. OTHOCUTe/IbHAsE MOJIeKy IsipHast Macca. MoreKy isipHble U CTPYKTYPHbIe (hOpMYJIbI.
MoutekyJisipHas M KpUCTa/l/IM4ecKast ajn-aotrpornuud. Moss. MosisipHas macca. CTexroMeTpuueckue 3aKOHbI
XVMUU: 3aKOH CO-XpaHeHUs1 MacChl, 3aKOH ITOCTOSIHCTBA COCTaBa, 3aKOH KPaTHBIX OTHOLLEHNH, 3aKOH
5KBHBa/eHTOB. [IoHATHe 5KBHBajieHTa, 5KBUBaJIEHTHOW MacChl. PacueT 5KBHBa/IeHTHOM MacChl TPOCTOTO U
CJIOXKHOT'O BelllecTBa. DKBUBa/leHTHbIN 00beM. ['a30Bble 3aKOHBI: 3aKOH MapLiMaibHbIX JaBaeHui JJanbToHa,
3aKOH MPOCTBHIX 00BbeMHBIX OTHOLIEHHH, 3aKOH ABOTaZIpo U CJIeJICTBUS U3 Hero. MosisipHbIil 00beM rasa.
OTHOCUTe/bHAs MJIOTHOCTL OZIHOTO ras3a 1o ApyroMmy. YpaBHeHUs MeHpeneeBa-Kianeiipona, Ban-zep-
Baanbca. ¥YcraHoBeHve ¢hopMyJibl BelllecTBa 10 TIPOLieHTHOMY cocTaBy. [IpaBusio [drononra u I1tu.

2. Ctpoenue atoma. BBefieHMe B UCTOPHIO Bompoca. Pa3BuTre npefcTaB/ieHU 0 CTpoeHUM atoma. Mogenu
cTpoenus atoMa (TomcoHa, Pesepdopza). neKTpoMarHuTHbIe BOIHBIL. XapaKTepUCTUKY 3/1eKTPOMarHUTHBIX
BOJIH: JJIVHA, aMIUVINTY/la, 4aCTOTa, BOJTHOBOE UuMc/I0. KBaHTOBaHHBIN XapaKkTep SHepreTUUeCKUX W3MeHeHNH.
YpaBHenue I1aHka. ATOMHbIe CITeKTpbl. CIIEKTP aTOMapHOT0 Boopoa. YpaBHeHue Punbepra. [TnanerapHast
Mozienb aroMa bopa. Koprycky/sipHO-BO/THOBOM Ayanu3M. Y paBHeHue e bpoiins. [TpunLummn
HeorpeZiesieHHOCTH ['elizenOepra. KBaHTOBO-MexaHWUeCcKoe Mpe/icTaB/eHre O CTPOeHrU aTroMa. BonmHoBast
¢dyukuus (mousitve). KBaHToBbIe uncia. AToMHbIe opOuTany. I'paHUuUHbBIE TOBEPXHOCTH S-, p-, d-opOuTaei.
Y3/10Bble I0BepXHOCTU. MHOr03/1eKTpOHHBIE aTOMBIL. DaKTOpPBI, BJIUAOLME HA SHEPIU0 MHOI03JIEKTPOHHBIX
aToMoB. [IpUHIMITEI ¥ TIOC/Ie/[0BaTe/IbHOCTb 3all0/IHEHUS 3/1eKTPOHHbIX 000/104eK: npuHLMI Ilaym, MUHUMYM
sHepruu (npaBuso KieukoBckoro), mpaBuio ['yHza. DyieKTpOHHBIE 1acriopTa aToMOB. 3aro/iHeHre 000/104eK y
snemenToB I, II, III, IV neprogos.

3. [lepuoarueckuil 3aKOH U Mepuouueckas cucreMa syeMeHToB [1.M.MeHjeneeBa. [1ombITKYU CUCTeMaTH3allun
571eMeHTOB. OTKpBITHe NTepronyecko-Tro 3akoHa [1.M1.MenzeneeBbiM. CTpyKTypa IepUOANUECKON CUCTEMBI.
[TpuuuHa nepy-oNUeCcKOro U3MeHeHHs! CBOUCTB 3/1eMeHTOB. OCOOeHHOCTH 3/IeKTPOHHOT'O CTPOEHUsI aTOMOB
3/IeMEeHTOB TJIaBHBIX ¥ MTOOOYHBIX TIOATPYIIIL. S-, p-, d-, f-OnemenTb1. CBOK-CTBa CBOOOJHBIX aTOMOB: SHEPTHUs U
MOTeHL{a/l MOHM3ALIMH, CPOJICTBO K 37IeKTPOHY, pafilyC aToMa U MepuoJUUHOCTb UX U3MeHeHUi.

4. CtpoeHye aToMHOrO siipa. [IpoToHbI ¥ HEUTPOHBIL. 3apsi sifpa U 3apsiioBoe uncio. Macca 1 MaccoBoe
ynciio. Mi3oTomel. PacipocTpaHeHHOCTH M30TOMNOB. VI30TOMHBINM cOCTaB 3/1eMeHTa. PaZiioakTUBHOCTE. THIIBI
pacrniazia. PagrioakTBHEIe 3/1eMeHThl. [IoHATHE 0 pa/ji0aKTUBHOM CceMelicTBe. 3aKOH pa/ijM0aKTUBHOIO pacriafia.
[Tonatre o sfepHBIX peaklusax. VICKycCTBeHHasl pajJMOaKTUBHOCTG. (Pa3zien n3yuaeTcs caMOCTOATeNbHO).

5. Xumunueckas cBs3b. CTpoeHre MoseKyJ1. Vicropust Borpoca. ITpruunHbl 06pa3oBaHysi XMMUUECKOH CBSI3H.
OcHoBHbIe XapaKTepUCTUKH XMMUYECKOM CBSI3W: SHEPIUs, JI1HA, BaJleHTHbII yroJl, MOJISIPHOCTh CBS3U.
OddeKkTUBHBIN 3aps] aTOMOB. WUTOMBHBIN MOMEHT CBsi3U. [IUMOMBEHBEI MOMEHT MHOTOATOMHOMN MOJIEKYJTBI.
IMousTHe 06 371eKTpoOTpHIIaTe/TBHOCTU aTOMOB. I11kasna IMTosmmHra. Mi3MeHeHWe BeJTMUMH
5JIEKTPOOTPULATeTbHOCTEMN I10 eprojam U rpymnmnaM. CTerneHb OKUC/IEHUs 371eMeHTOB. Pacuet cTeneHu
OKMCJIeHUsl. BajleHTHOCTh XMMUUeCKUX 3/71eMeHTOB. Pa3iuHble TPAKTOBKY ITOHATHS BaJIeHTHOCTHU B
COBpeMeHHOM XUMUM. MeTo/, Ba/leHTHBIX CBsA3ell. OCHOBHBIE MTOJIO’KEeHHUS MeTO/la BalleHTHBIX CBSI3€l.



MexaHu3mbl 06pa3oBaHust 00IIMX 3/IEKTPOHHBIX AP KOBa/leHTHOW CBsi3u. JJOHOPHO-aKLeNTOpHast CBSI3b.
BaneHTHBIe BO3MOKHOCTH 37ieMeHTOB. OJJMHapHas ¥ KpaTHble cBsi3v. OOpa3oBanre -u  -CBsizel.
I'mbpuguzarus AO: sp, sp2, sp3, sp3d, sp3d2. 'eomeTpust monekyn BeF2, BF3, CH4, NH3, H20, PCI5, SCI6.
MHoroueHnTpoBsle cBs3u. CTpoenue mosiekya HNO3, O3, SO2, SO3. [IpeumyiectBa U HeZJOCTaTKU MeTOZa
BaJIEHTHBIX CBsi3ell. MeToz MoeKy/IsipHbIX opoutaseil. OcHOBHbIe mosioxkeHust MeToga MO. Csi3bIBaroiiye u
paspeixyistoiie MO. -u  -MO. DHepretuueckue auarpammbl MO. I'oMoaTOMHbIE MOJIEKY/TBI 371eMeHTOB [ 1
Il neprozoB. JluaMarHuTHbIEe U ITapaMarHUTHbIE MOJIeKyJIbl. I'eTepo-aToMHble MoJieKysbl CO u NO. CpaBHeHue
metoz0B BC u MO. MoHHas cBsA3b. MexaHu3M 00pa30BaHMs MOHHOMW CBSI3U. 3aBUCMOCTh MEKMOHHOT'O
B3aMMO/IEMCTBUS OT PACCTOSTHUS MEXKTy MOHAMH. Y paBHeHWe bopHa. Oco6eHHOCTH MOHHOM CBS3U.
MeTtanniuueckas CBsi3b. MexxmosieKyasipHoe B3auMmogeiicteue. Cunbl Ban-gep-Baanbca. OHeprus
MeXXMOJIeKY/ISIPHOTO B3aUMO/eNCTBYSI B CPABHEHUU C SHEprUell XMMUUeCKO-To B3auMO/IefCTBUsI.
OpueHTaLMOHHOE, UHYKLIMOHHOE U AUCTIEPCUOHHOE B3auMoercTBUe. PakTOpkl, ONpe/esisioliye SHePryio
MeXXMOJIeKYJ/ISIPHOTO B3auMogeicTBus. BopopoaHas cBsi3b. [Ipupoja BogopogHoH cBsizu. Mex- u
BHYTPUMOJIEKYJISIPHAst BO-/IOPO/IHAS CBSI3b. JHEPTHs BOJOPOJHON CBsI3U. 3aBUCUMOCTD (hU3UUECKUX CBOUCTB
BeIleCTB C MOJIEKY/IIPHOM CTPYKTYPO# OT XapakTepa Me;KMOJIEKY/IIPHOTO B3aUMO/IefiCTBUS (TemrepaTypa
KUITeHUsl, TIJIaBJIeHus], TeIIOThI (ha30BbIX TIepexozioB).

6. O611as xapakteprucTrka d-3eMeHToB. KoMriekcHble coeuHenus. O61uii 0630p d-3/1eMeHTOoB.
OcobeHHOCTH CTPOEHUS MeKTPOHHOU 000s10ukK. KoopauHaiimonHas Teopusi BepHepa. I'iaBHas u mobouHast
BajieHTHOCTHU. TIprpo/ia CHT KOMITIEKCOoOpa3oBaHus. JIUraH/1, KOMITJIEKCO0Opa3oBarTeib, KOOPAWHAIIMOHHOE
yncio. KaTHoHHbIe, aHMOHHbBIE, 3/1IeEKTPOHEUTpa/IbHbIe KOMIUIEKCHbIe coefuHeHUs. HoMeHK1aTypa
KOMIUTEKCHBIX coeuHeHH. PaKTopbl, BAUSIONIME Ha CBONCTBA KOMITJIEKCHBIX COeJuHeHU. JIuraHjpl: MOHO-,
Ou-, To/TMIeHTaHTHBIe. XelaTHbIe KOMIIEKCHBbIE COeAMHEHUs. Y CTOMUMBOCTb KOMILJIEKCHBIX COeJUHeHUH. Posib
KOMILJIEKCHBIX COeTUHEeHHH B Oroornueckux mnpoiieccax. I'emornobun. Xnopodumi. Buome-Tanis u
OUOTUTaH/TBI.

4. YueOHO-MeTOJUUeCKOe 00ecrieueHre CaMOCTOSITe/IbHON PadoThI 00yUaro X Cs

CamocrosTenbHass paboTa 00yJarOU[UXCsl BK/IOUaeT B Cebsi MOATOTOBKY K KOHTPOJIbHBIM BOIIPOCAM M
3aZlaHUSIM IJIsT TeKYIIero KOHTPOJISI M TIPOME)KYTOUHOM aTTeCTalluy TI0 UTOTaM OCBOEHUsl AWCLUTUIMHBI
MIPUBEJeHHBIM B II. 5.

st obecrieueHrst CaMOCTOSITE/TBHOM PabOTHI 00yUarOIMXCsl UCTIONB3YFOTCS:

- 3JIKTPOHHBIN KypC "-" (-).

- OTKPBITBIM OH/MaWH-Kypc MOOC "-" (-).

Wuble yuebHO-MeToAMueckre MaTeprasbl: PacTBopbl: CoctaBuTesb: 3aiies C.[I. Yue6Ho-
MeTozamrueckoe ocobue. — Hwxuauii HoBropog: Hukeropockuii rocynuBepcureT, 2022, — 28 c.
Kombinosa H.A., 3aiieB C.[]. MeTo/ibl OUMCTKU BelllecTB: @UIbTPOBaHKE U TTePeKPUCTa/IA3aL[Usl.
YuebHo-MeToarueckoe rocobue. - Hwkanii HoBropos: Hixeropogckuii rocynuBepcuret, 2014. - 14
C.

Kombiiora H.A., 3atiteB C.[I. MeTo/ibl OUMCTKU BelijeCTB: [leperoHka. ¥ ueOHO-MeTOAUYECKOE
nocobue. - Hiwkuuit Hosropog: Huwkeropoackuii rocynuBepcurert, 2014. - 11 c.

OnpepeneHre Ba)KHeHIINX KOHCTAHT BelljecTBa: CoctaButesb: 3atiteB C.[]. YuebHo-MeToAMUYeCKOe
nocobue. — Hwxuuit HoBropos: Hiwkeropozckuii rocyHuBepcuret, 2022. — 28 c.

5. @®OoHJA OLEHOYHBIX CPEJCTB //Ii TEKYIero KOHTPOJIA YCIeBaeMOCTH W HNPOMEXYTOYHOM
aTTeCcTalMi Mo JUCIUIIMHE (MO/Y/II0)



5.1 TunoBbIie 3a/laHUA, HEOGXOJ_II/IMLIE AJIA OL€éHKHM Ppe3y/ibTdTOB OﬁquHl/lﬂ npu mnpoBegeHHUU
TEKYIIEero KOHTPOJ/IA YCII€BA€MOCTH C YKd3dHUEM KPUTEPHUEB UX OLl¢HUBAHUA:

5.1.1 TunoBbie 3afaHus (OLleHOYHOE CpPeJCTBO - 3afiaHus) A/ OLeHKH C(opMHPOBAaHHOCTH
xkomnerennuu OIIK-1:

1. Posib xumuu B GHOIOTHY.

2. TlpocTslie U cnoxHbIe BelllecTBa. Pu3rUecKre U XUMUYeCKUe SBIEHUS.

3. UTto Takoe aTOM, aTOMHas e[JMHMLIa MacChbl, OTHOCHTE/IbHAsl aTOMHasi Macca, OTHOCUTe/bHast
MoJIeKyJIsipHas Macca?

4. MonekynspHas U KpUCTa/yIAyecKast a/uIoTPOIUK.

5. Mob. MonsipHas Macca.

6. CrexroMeTpuyecKHe 3aKOHbI XMMUHW: 3aKOH COXpaHEeHUs MacChl, 3aKOH MOCTOSTHCTBA COCTaBa, 3aKOH
KpaTHBIX OTHOIIIEHHH, 3aKOH SKBUBAJIEHTOB.

7. T'a30Bble 3aKOHBI: 3aKOH TapLMaIbHbIX JjaB/ieHni [lanbToHa, 3aKOH MPOCTBIX 00beMHBIX OTHOILIEHUH,
3aKOH ABOraZjpo M CJIe[jCTBUS U3 HErO.

8. YpaBHenus MeHjeneeBa-Knanelipona, Ban-nep-Baanbca.

9. Mogemu crpoenus aroma (TomcoHa, Pe3epdopza).

10.KBaHTOBaHHBII XapaKTep SHepreTUUeCKUX U3MeHeHUN. Y paBHeHue [1naHKa. ATOMHbBIE CIIeKTPBI.
CrieKTp aTOMapHOro BO/IOpo/ia. YpaBHeHue Puabepra.

11.I1nanerapHas mogzess atoMa bopa.

12.KopnycKy/sipHO-BOJTHOBOH AyanusM. Y paBHeHUe fe bpoiinis. [IpuHLun HeoripeaeieHHOCTU
Ielizenbepra.

13.KBaHTOBO-MexaHHuUeCKOe MpejCTaB/eHre O CTPOeHUH aToMa. BonHoBas QyHKUMs (TTIOHATHE).
KeaHTOBBIE uric/ia. ATOMHBIE OpOUTamy. I'paHUuUHbBIE IOBEPXHOCTH S-, p-, d-opbuTanei.

14.TIpUHIMITBI ¥ TIOC/IE/IOBATeTbHOCTD 3aMO/THEHUS 3/IEKTPOHHBIX 000/10ueK: MpHUHIUM [Taym, MUHUMYM
sHeprud (npaBu/o KneukoBckoro), npasuio ['yHza.

15.3aronHenre obomouek y anemenTos I, 11, 111, IV neprozos.

16.0T1KpeITHE Nepuoguyeckoro 3akoHa J1.11.MeHerneeBbIM.

17.CTpyKTypa nepuoguueckoil cucremsl. [IpuurHa nepruojuueckoro usMeHeH st CBOMCTB 3IeMEHTOB.

18.0c06eHHOCTH 37IEKTPOHHOTO CTPOEHHUSI aTOMOB 3/IEMEHTOB IJIaBHBIX U MOOOUHBIX MO/TPYII. S-, p-, d-,
f-OnemeHTHI.

19.CpoticTBa CBOOOHBIX aTOMOB: SHEPTUs U MOTEHIUAT MOHU3AIMU, CPO/ICTBO K JIEKTPOHY, Pa/IUyC
aToMa M MMepuoJUYHOCTb UX U3MEHEeHUM.

20.TTpruuHB 00pa30BaHUs XMMUYECKOU CBSI3H.

21.OCHOBHBbIE XapaKTePUCTUKU XUMUUECKOW CBSI3U: SHEPrusi, IJMHa, BaJIEHTHBIN YTroJl, MOISIPHOCTD CBS3U.

22.3¢ddexkTUBHBIN 3aps[] aTOMOB. JIUIOIbHBIM MOMEHT CBSI3U. JJUIObHBIM MOMEHT MHOT0aTOMHOM
MOJIEKYJIBI.

23.D71eKTpooTpHrLaTe/TbHOCTb aTOMOB. VI3MeHeHMe BeJIMUKH 3/1eKTPOOTpHULaTeIbHOCTe! 110 MeprojiaM 1
rpyIIam.

24.CreneHb OKUCJ/IEHUs 3/IeMeHTOB. PacueT cTerieHU OKUC/IeHUS.

25.BaneHTHOCTb XMMUUECKUX 3/IeMeHTOB. Pa3nuHble TPaKTOBKY TOHSATHS BaJIeHTHOCTH B COBPEMEHHOM
XUMUU.

26.MeTo/| BaJIeHTHBIX CBsi3eil. MeXaHH3Mbl 00pa30BaHUsI OOI[UX 37IEKTPOHHBIX Map KOBAaJIEHTHOM CBSI3H.

27.[JoHOpHO-aKL|enTopHasi CBsI3b.

28.0puHapHas ¥ KpaTHble cBsizu. Obpa3oBaHue S- U P-CBsizeit.

29.T'ubpumuzanus AO: sp, sp2, sp3, sp3d, sp3d2. T'eomeTpusi Mosiekyn BeF2, BF3, CH4, NH3, H20,
PCI5, SCI6.

30.MHoroueHTpoBbIe cBsi3U. CTpoeHue moJiekyisl HNO3.

31.Meto/ MOJIEKY/ISIPHBIX OpOuTaneii.

32.9Hepretnueckue auarpaMMmel MO. I'omoaTOMHBIE MOJieKy/ibl 31ieMeHTOB [ 1 11 meprogosB.



33.T'erepoaTomublie Mosiekybl CO 1 NO. CpaBHenne metonoB BC u MO.

34.5Hepryisi Me)XMOJIEKYJISIPHOTO B3aMMO/eCTBUSI B CPaBHEHUH C SHeprueil XMMHU4eckoro
B3auMozelcTBYs. OpueHTaLMOHHOE, MHAYKLMOHHOE U JUCTIEpCUOHHOE B3aUMO/IeHCTBHE.

35.BogopopHas cBsi3b. [Iprpojia BOIOPOAHOM CBSI3H.

36.3aBUCMMOCTb (M3UUECKUX CBOMCTB BELL[eCTB C MOJIEKYJISIPHOW CTPYKTYpOM OT XapakTepa
MEe>XMOJIEKY/ISIDHOTO B3aUMO/eICTBYSA (TemIiepaTypa KUIeHus, [1/1aB/leH)s], TeMI0ThI (pa30BbIX
Tepexo/ioB).

37.Bogopog. [TonokeHue 3/ieMeHTa B TIePUOAMUECKON crCTeMe.

38.Du3nyeckre U XUMUUeCKUe CBOWCTBa. B3aumogelicTBUe ¢ MeTa/ulaMUu U HeMeTa/ulaMu. 'uipuzibl.
OcHOBHBIe ¥ KUCIOTHBIE TUAPUABI. CTeleHb OKUCIeHUs aToMa. HaxoxxgeHue B mpupo/e.

39.Boza. Ponb Bogbl B 610/10rHYeCKUX ITpoLieccax.

40.11lenouHble U Ije/I0UHO3eMe/bHbIe MeTa/lIbl. PU3nyeckre U XUMHUYecKre cBoMcTBa. OTHOIIeHHe K
BOJle, KUCJIOTaM, HeMeTasulaM. VI3MeHeHHe XUMHUYeCKON aKkTUBHOCTH B TPyIITax.

41.0Kcu/b! ¥ TepoKcH bl MeTasuioB. Conu. Xtopu/isl HaTpys U Kamusi. KapboHaTbl. OKCH/T U THIPOKCH/
KaJTbLusl.

42.7KeCcTKOCTb BOZIBI U CTIOCOOBI €€ YCTpaHeH!sl.

43.buonornueckre GyHKLUM Kaausl M HATPUs, KabLMs U MarHusi B )KIBOM OpTraHU3Me.

44.Kucnopog. CTpoeHre aToMa 4 ero OCHOBHbIE XapakTepucTuKU. HaxoxeHue B IpUpo/ie, pusnueckre U
XUMHYeCKre CBOMCTBa, roJiyueHre. bruosornueckast posib Kuciopoga. dusnueckue cBoCTBa
KHC/I0poja. XMMUYecKre CBOMCTBA.

45.06111as XapaKTepuCcTUKa OKCH0B. OCHOBHbIE, aM(pOTepHBIe, KHUC/IOTHbIE OKCH/IbL. 3aKOHOMEpHOe
V3MeHeHHe CBOMCTB B ITepUO/ax U rpymnmnax.

46.Hapgnepokcypl U epokcy/bl MeTannoB. [lepokcyy Bogopoza. CBOICTBa, T0Be/ieHNe B BOJAHBIX
pactBopax. OKHC/IUTE/TbHBIE M BOCCTAaHOBHUTE/IbHBIE CBOMCTBA. [IpriMeHeHHe B TeXHHKe, OBITY,
MeZuLIMHe. Ponb epokcrja BogopoJa B )KUBBIX CUCTeMax.

47.030H. CTpoeHre MoJseKy/ibl. Pu3ndeckre cBoiictBa. O6pa3oBaHMe 030Ha B Pa3/WYHBIX MPOL{eCccax.
3aiTHas posb 030Ha B Iipupoje. OKUCIUTeTbHas aKTUBHOCTh 030Ha. O30HUBI.

48.Cepa. CTpoeHUe aToMa, OCHOBHbIe XapaKTepUCTUKH. PacnipocTpaHeHre B IpUpo/e. AJJIOTPONHbIE
Moaudvkaiyu. du3nueckre CBONCTBA.

49.CoeviHeHUs Cephl CO cTerneHbio okucaeHus —2. CepoBoziopo. CeotictBa. Cynbhuas! U
rugpocynbduabl. BocctaHoBUTebHBIE CBOMCTBA CY/Ib(U/-NOHa.

50.CoeaunHeHUst cephl CO CTereHbl0 okucaeHus +4. [Ipobnema yrunmzanuu SO2 13 atMocdepsl.
Cepnucras kucioTa. CynbpUThI ¥ TUAPOCYIBGUTHI.

51.CoepiHeHus cepbl CO CTeleHbI0 OKUC/IeHus +6. CtpoeHre MosekyJsibl SO3. Pusnueckre U XUMUYeCKue
cBoricTBa. CepHas kucaoTa. Cyab(arsl ¥ rMPOCY/b(aThl.

52.A30t1. CTpoeHue aTomMa, OCHOBHbIE XapaKTepUCTUKN. BO3MOXKHEIe CTerieH! OKUC/IeHUs. MoeKynsapHbIn
asot. [lonyuenue. ®usnyeckrie U XUMHUUeCKHe CBOMCTBA.

53.Hutpuapi anemenToB. AMMUak. B3anmMogeiictBre ¢ Bozioi u kucioramu. OKCHU/IBI a30Ta. A30THast
KHCJI0Ta U ee conu. B3anmMogelicTBre a30THOM KUC/IOThI Pa3MUYHOM KOHLIEHTPaLMY C MeTallaMH.

54.CosM a30THOU KHC/IOThI U UX NTpUMeHeHre. HUTpaTbl aMMOHUS, Kausl U HaTpusl.

55.KpyroBoport a3orta B nipupoze. buoxummyeckas posb a3ora.

56.Docdop. CTpoeHne aToMa, OCHOBHbIE XapaKTepPUCTUKU. AJITIOTPOIHble MoAubuKauy docdopa.
Dochugpl. Pochun. Conu pocdonus. I'anorennpl pocdopa. Pocdopuctas kucnora. PocdaTsl.

57.TlpumeHenue coneid pochopHbIX KMcaoT. brosnoruueckas poss docdopa.

58.Tanorensl. Q01 0630p. DeKTpOHHas KOHPUTypalys aToMoB. HaxoskzieHue B Tipupo/ie.

59.Xnop. ®usnueckre U XuMudeckre cBoiictea. Ilonyyenre. CosisiHast KUC/IOTa U ee COJIH.

60.BaxHeilie coefiiHeHYs xJ10pa. BuoxuMuyeckas posib rajoreHoB.

61.¥Yrnepoa. Haxoxgenue B npupoge. AsuioTponus yriaepoga. OKcuzbl yriepoja. YTo/bHas KUC/I0Ta U ee
conu. Ponb yriiepojia B opraHuueckoi XuMuHu.

62.061mii 0630p d-3memeHTOB. OCOOEHHOCTH CTPOEHHS 37IEKTPOHHOM 000/I0UKH.



63.KoopauHariuonHast Teopust BepHepa. Ilpupoga cun KomruiekcooOpa3oBaHust. JIurax,
KOMILJIeKCO00Opa3oBare b, KOOPAWHAIIMOHHOe uKc/io. KaTHOHHBIE, aHMOHHBIE, 3JIeEKTPOHEHTpaTbHbIE
KOMIUIEKCHBIE COeJUHEHMS.

64.HomeHK/1aTypa KOMITJIEKCHBIX coeiluHeHU. DaKTopbl, BAUSIOIMe Ha CBOWCTBA KOMIT/IEKCHBIX
coeZIMHeHHH. JTUraHbl: MOHO-, O-, MO/TUIeHTAHTHBIE., Xe/laTHbIe KOMIT/IEKCHBIE COeTUHEHMSI.

65.Y cTOMUMBOCTH KOMILIEKCHBIX COeIMHEHUI.

66.PoJib KOMITZIEKCHBIX COeZJMHEHHH B OHoornueckux npoteccax. ['emoriobuH. Xmopodu.
BuomeTasibl u OMOMUTaH/IBL.

5.1.2 TumnoBble 3ajaHusi (OLleHOYHOEe CpPeJCTBO - 3afiaHMs) /Il OIeHKH CopMHPOBAHHOCTH

komnerenu I1K-12:

1. TEMHepaTprI IJIaBJIEHUA U KHUTTEHUA [E/IOYHBIX META/1/IOB U3MEHAIOTCA B CJZIEAYHOIIUX

nipeienax:
Meta Li Na K Rb Cs
JUT
Tm, 179 97.8 63.5 39 28.4
oC
Th, °C 1340 883 760 696 703

OOmbsicHUTe TIpHBe/ieHHbIe 3aKOHOMEPHOCTH.
1. DHeprum KpUcTa/yInyecKux pelieToK rajoreH|/10B HaTpysi COOTBETCTBEHHO PaBHbI:

lanoreanpa | NaF | NaCl | NaBr | Nal

E,k/Ix/ 1891.0 | 753.0 |719.5 |[669.5
MOJIb

Kak OygeT usMeHsITbCs TeMIlepaTypa I/1aB/IeHHs B YKa3aHHOM Psifly?
1. INpexnckaxure, Kak OyeT U3MeHAThHCS TeMIlepaTypa IJIaB/IeHus C/Ie[yIOLINX OKCH/IOB, eCH
SHeprusi KpUCTa/JIMUeCKO! pelleTka yMeHblIaeTcsl B pAAY:

Okcup BeO [MgO [CaO |SiO [BaO

E, xkx/ 4520 [3915 [3475 3280 (3095
MOJIb

1. OOBsACHUTe yBe/IMUeHHe TeMIiepaTyp KUITeHus U TiiaBeHus B psay: B2H6, B4H10, B10H14.

2. B kakoMm HallpaB/IEHWH U3MEHATCA TeMIlepaTypPbl KUII€HHWA U I1JIaB/IEHWA B pAOax:

CH4 SiH4 GeH4 SnH4 PbH4
CF4 CCl4 CBr4 Cl4
H20 H2S H2Se H2Te
HF HCI1 HBr HI
Ar Kr Xe
1. OOBbsACHUTE N3MEHEeHHe TeMITEPATyP KUTIeHUs U T/IaB/IeHUs, IPUBEIeHHBIX HIDKE:



lamor | F2 |Cl2 (Br2 | I2
eH

Tm, K [40.0 [170. |266. |386.

Tb, K [85.0 |238. |332. [457.

1. IToyemy TemriepaTypbl KATIEHHS U T/IaB/I€HUS 3/IEMEHTOB TTOATPYIIIBI MeAu OosibIie
COOTBeTCTBYIOLLIUX BeJIUYUH /1A 1]eJI0YHBIX MeTa/lVIOB?

2. KakoBa MaccoBasi 10151 pacTBopa, cogepxkatero 280 r Bogel u 40 r cynbgaTa HaTpus?

3. Kak npuroroBuTs CaeAyroLiye pacTBOPSI:

a) 250 r 25% pactBopa cynbdara HaTpusi B Bojie U3 03BOIHOW COJIM U M3 KPUCTA/JIOTUZpaTa C

[leCATBIO MOJIeKYJ/laMU BOZbI?

6) 500 mn1 0.1 M pacTBOpa X/0pusa Kamusi?

B) 1 1 0.1 H. pacTBOpa CONSIHOW KUC/IOTHI?

1. TlpensioxxuTe KaK MUHMMYM TPU METO/,a OTpe/ie/ieHrst JIOTHOCTH XKUAKOCTH.

2. Kakoe komuuecTtBo 60ypsl Na2B407-10H20 u Bozibl HYKHO B3$ITh, UTOOBI IPUTOTOBUTD 2 KT
5%-Horo pacrtBopa.

3. Kakyro maccy Bogbl Heobxoaumo 106aBuTh K 500 Mt 40%-HOro pacTBopa rMpOKCHA HATpUs
(r =1.430 r/m), uTo6bI MOTYUUTH 15%-HbIH pacTBOP?

4. CkosbKO He0OX0/IMMO B35ITh XJIOPH/]a HATPHsl, UTOOBI MPUTOTOBUTH 2 11 8%-HOr0 pactBopa (r =
1.075 r/mn)?

5. Cwmemanu 2 1 40%-Horo pactBopa cepHoi KUcioThl (I = 1.303 r/mi) ¢ 3 1 10%-Horo pacTBopa
TOM e Kucaothl (r = 1.065 r/mm). OnpeziesiiTe MacCOBYIO [IOJIF0 CEPHOM KUCJ/IOTHI B
TI0JIyYeHHOM pacTBOpe.

6. Kakue o6bembl 50%-Horo pactBopa KOH (r = 1.514 r/mn) u 10%-Horo pactBopa KOH (r =
1.092 r/mm) Hy»KHO TPUIKTE K 1 J1 BoAbl, UTOOBI MoyunTh 2 Kr 20%-Horo pactBopa KOH?

7. PaccuuraliTe 00beM KOHI[EHTPUPOBAHHOMN CosTHOM KUCI0ThI (I' = 1.189 r/mm), cofepskartieit
38% xJ/I0poBOZIOPOAA, HeOOX0AUMBIHN it TPUroTOBAeHus 1 1 2 M pacTBopa?

8. CKoJIbKO r71aybepoBoi COJ/TM HY>KHO B3siTh, UTOOBI TPUroToBUTH 2 71 0.5 H. pacTBopa cy/ibdaTa
HaTpus?

9. CKosbKO MJI BO/IbI He06xouMo Z1006aBuTh K 100 M1 1 H. pacTBOpa a30THOM KUC/IOThI, UTOOBI
nonyunts 0.05 H. pacTBOp?

10.KakoBa mMoJisipHast 1 HopMasibHast KOHLleHTpalyy 14.4%-Horo pactBopa KapboHaTa HaTpus (I =
1.150 r/mm)?

11.Kak, ucxops us 2 M pactBopa HUTpara HaTtpusi, npurotosuts 1 1 0.25 M pacteop?

12.Kakotii 06beM 0.1 H. pacTBopa 0CHOBaHHUsS HeoOxoauM it Hertpanu3aruu 10 M 10%-Horo
pacTBopa a30THOM KUC/IOTHI (I = 1.056 r/mn)?

13.Ut0651 HeriTpanm3oBaTh 20 Myt 0.1 H. pacTBOpa KUCIOTHI UCIOJb30Baiu 8 M pactBopa NaOH.
Kakas macca NaOH HaxoguTcs B yKa3aHHOM pacTBope?

14.Eciu pacTeHust (HaripyuMep, TIOMUZIOPLI) B TeITULie ObUTH TIOpaykeHbl PUTOPTOPO30M, TO
pPeKOMeH/IyeTcs Tiocjie cbopa ypokast U yianeHust 60TBbI € Tpsifiok 06paboTaTh 3emimo 1.5%-
HBIM (B pacueTe Ha O€3BOZIHYIO COJIb) PaCTBOPOM Cy/bdaTa Megu. Kakas macca



KpucTasoruzapaTa coctaBa CuSO4-5H20 Tpebyetcs asis mpurotoBiaeHus 100 1 Takoro
pactBopa? I[lnotHocTh 1.5%-Horo pactBopa CuSO4 paBHa 1.014 r/m.

15.XpaHeHue 11eHHOTO YJ00peHus — HUTpaTa aMMOHUS Ha OTKPBITOM TUIOIIAZIKe, a He Ha CKJlazie
TO/1, Kpbilliel, mpuBesio K aBapuu. Bo Bpems uBHs 15 T NH4NO3 pacTBOpuioch B [I0K/1€BOM
BO/Ie ¥ OBIJIO CMBITO B O/1M3/1€XKAalI[Ui BOZoeM. BLDKUBET /i phiba B 3TOM BO/[J0EME eMKOCThIO

7000 M3, eC/IM TOKCUYeCcKast MacCoBas 10/l HUTpata aMMOHHKS B BoZe paBHa 0.08%7?
16.ByzeT i1 BpeZiHa /1/1s1 YyesioBeKa MUTheBast BOJla C COZlep KaHUeM MeCTULU/O0B (I10XUMHUKATOB,

3alUIIAOIIMX PACTEHUS OT BpeiuTesiel v Oose3Hel), JOCTUTAOIM 1 Mr/M3, ecu

CaHWTapHast HOpMa I10 MeCTULIUaM B BOJe paBHa 5-104 % no macce?

17.ITpu HefOCTaTKe MarHusi B JIMCThSIX PaCTeHUH M7I0X0 06pa3yeTcst X7opodusI, Mo3TOMY OHH
NIPHUOOPETaroT CBETJIO-3e/IeHYI0 OKPACKY C KPACHBIM U (PMOJIETOBBIM OTTEHKOM T10 KpasiM U
B/I0/1b )KWJIOK; B TeUEeHHe JleTa OHU NOCTeTeHHO JKe/ITerT, a I0ToM ornazaroT. Ha crapeix
JIUCTBSIX MEX/y )KUJIKaMH TIOSIB/ISIFOTCS CBeT/I0-3e/ieHble nsATHa. Kakas Macca
KpucTasioruzipara cynbgarta maruuss MgSO4-7H20 notiget Ha puroToBiaeHue 200 i1 3%-
HOro (B pacueTe Ha 0e3BOZIHYIO COJIb) pacTBOpa Cy/ibgara Maraus? [1n1oTHoCTh 3%-HOTro
pactBopa MgSO4 pasHa 1.03 r/mn. Kakast ruionjaze caga MoxxeT ObITh 06paboTana

T10JlyYeHHBIM PaCTBOPOM, €C/IM HOpMa BHeCeHUsI Cy/b(aTa MarHusi COCTaBJsieT 25 r/m2?

18.CTapyHHBIN peLienT NPUrOTOBJIEHUS «[1I0UTOBOT0» JEKCTPUHOBOTO Kilesl, COBEpPIIEHHO
6e3BpeIHOTO [I71s1 3/]0POBbs, TIpeZlycMaTpuBaeT cMeluBaHue 400 T gekcTpuHa (TIpoAyKTa
riepepaboTKU Kpaxmaria), ¢ 600 M1 Bogiel, 20 T I/IIOKO3BI U 5 T 6e3B0fHOTO Cy/bdaTa
amoMuHus. Kak n3MeHUTCs peKoMeH/1yeMbIii 06beM BOZIBI U Macca COJU aTlFOMUHUS, eC/TU
BMecTo Oe3BosHOro Al2(SO4)3 ucCIosnb3yeTcss KpUCTA/UIOTHPAT CyJ/ib(aTa aTFOMUHUS
Al2(S04)3-18H20?

19. /1711 HOPMAaJTLHOTO POCTA ¥ Pa3BUTHSI PAaCTeHUSIM TPeOYIOTCS He TOJTbKO OCHOBHBIE 3/1IeMEHThI
TIUTAHKUSI, HO U MUKPO3JIEMEeHTbI, B YaCTHOCTH, 60p. [ToJKOPMKY pacTeHui 3TUM
MUKPO3/IEMEHTOM BeZIyT, Mo/MBasi MouBy 3%-HbIM pacTBOpoM TeTpabopaTa Hatpus Na2B407.
CKOJIBKO KPUCTA/UTMUeCKOW Oyphl — KpUCTa/IoTHApaTa TeTpabopara HaTpysi COCTaBa
Na2B407-10H20 Ttpebyetcs ans nipurotoByieHusi 150 1 3%-Horo pactBopa TeTpabopara
HaTpus (TVIOTHOCTH 3TOro pactBopa paBHa 1000 r/m)?

20. Kak nipoBecTu (punbTpoBaHUe MpHY NTOHWKEHHOM JlaB/ieHnr? Kakre WCTOUHUKY
BaKyyMa IPUMEHSIOT? B Kakux ciiydasx ero UCroab3yrT?

21. B kakux ciayuasix BMeCTO (PM/IbTPOBaHUS UCII0JIb3YIOT LieHTprUdyrrupoBanue? Ha uem
OCHOBaH 3TOT MeToz?

22. [Touemy mnoce nepekpucTaaIM3aLvy BellleCTBa KOJIMUECTBO BbINABLIMX KPUCTAJIJIOB
BCer/ja MeHbllle KOJIMueCTBa BellleCTBa, B3ATOr0 /1 [lepeKpUcTa Iu3alun?

23. Paccuuraiite, CKOJIBKO HY>KHO B3$ITh BO/Ibl B MWITUJIUTPAX /151 IepeKpUCTa/lIn3aLun
50 r xyiopuzia HaTpus ripu 70°C?

24. PactBopuMocTs cynbdata Hatpus 1ipu 20°C coctaBnsieT 19.2 r B 100 1 BojbI.
Omnpefenvte MacCOBYIO JIOJIFO €T0 B PaCTBOPe, HAChILIeHHOM TIPU 3TOW TemIieparype.
PaccuuraiiTe MOJIbHYIO [I0/IF0 COMU Y BO/IbI B TAaHHOM pacTBOpe.

25.TTpu TemmnepaType 70°C pacTBOPUMOCTE XjlopaTa Kanms papHa 30.2 1, a ipu 30°C - 10.1r B
100 r Bogpbl. CKOBKO rpaMMOB XJiopaTa Kanus Bblgenurcs u3 70 r HaceleHHoro rpu 70°C
pacTBopa, ec/u ero oxaaauts 1o 30°C?



26. B 100 r Boabl pactBopuv 60 T MoHOTMApaTa cyib(aTa maraus npu 80°C. Kakas macca
renTaryjipaTta Ccy/jib(ara Mardus BbIJeUTCS TIPU OXJIaXKeHUH T0Jly4eHHOTr0 pacTBopa /10
20°C, ecmu paCTBOPHUMOCTb 0€3BOZIHOM COJTH TP 3TOM TemrepaType paBHa 35.1 T B 100 T
BO/IbI?

Kputepumu orjeHnBaHus (OL[eHOUHOE CPeACTBO - 3aflaHUA)

OueHka Kpurepun oLieHUBaHUs

YpoBeHb 3HaHWH B 06beMe, TPeBbIMIAIOIIEM MPOrPaMMYy TTOATOTOBKH.
[Tpo/1IeMOHCTPUPOBAHBI BCE OCHOBHBIE YMeHUSI. PellleHbl BCe OCHOBHbBIE 3a/1aUH.

TPEBOCXOJHO
BhIno/THeHbI BCe 3a/laHusl, B TIOTHOM 00beMe Oe3 HejoueToB. [IpojeMOHCTPUPOBaH
TBOPUYECKUI MOJX0/, K pellleH!I0 HeCTaHAapTHBIX 3a/au
YpoBeHb 3HaHUI B 00beMe, COOTBETCTBYIOLL[EM TIPOTPaMMe TIOATOTOBKH, 0e3
omr6ok. [TpojeMOHCTPUPOBaHbI BCe OCHOBHbIE YMEHHUS], PellleHbl BCeé OCHOBHbIE
OTJINYHO 3a/lau C OTZeJIbHBIMY HEeCYIleCTBeHHBIM He/loueTaMH, BHITIOJTHEHE! BCe 3a/jaHus B

nosiHOM 06beMe. I[TpoIeMOHCTPUPOBAHbI HABLIKU TIPH PEIIeHUH HeCTaH/[apTHBIX
3agau 0e3 OIIMOOK ¥ HEeJI0UeTOB

YpoBeHb 3HaHUIA B 00beMe, COOTBETCTBYIOL[EM TIPOTPaMMe TIOATOTOBKH.
[omy1iieHo HeCKOJIbKO HeCyIleCTBeHHBIX OIMO0K. [IpojeMOHCTpHpOBaHbI Bee
OUeHb XOPOLLO OCHOBHbIe YMeHUs1. PellleHbl Bce OCHOBHEBIE 33/lauM. BEINO/THEHb! BCe 3a/jaHus, B
NoiHOM 00beMe, HO HEKOTOpbIe ¢ HefloueTaMu. [IposieMoHCTprpoBaHbl 6a30Bble
HaBBIKW TIPH PellleHNH CTaHJAPTHBIX 33/1au 06e3 OIMO0K 1 HeI0ueToB

YpoBeHb 3HaHUM B 06beMe, COOTBETCTBYIOLL|EM IIPOrpaMMe TOArOTOBKH.
Homy1iieHo HeCKOJIBKO HerpyObIx omboK. [Ipo/ieMOHCTPHUPOBaHbI BCe OCHOBHBIE
XOpOLIO yMeHus1. PellieHbI Bce OCHOBHBIE 3a/lauy C HerpyObIMU OIMOKamMu. BhITIo/THeHbI BCe
3a/laHus1, B TIOIHOM 0OBbeMe, HO HeKOTOpbIe ¢ HefoueTaMu. [IpojeMOHCTPUPOBaHEI
0a30Bble HaBLIKU TIPH PeIIeHUH CTAaHZAPTHBIX 3a/]au C HEKOTOPBIMH HeJJ0UeTaMu

MuHUMaBHO 10y CTUMBIN YPOBeHb 3HaHUM. [IomyIiiieHo MHOTO HerpyObix
ombok. I[TpoieMOHCTPUPOBaHBI OCHOBHBIE YMeHHs. PellieHbl TUTIOBBIe 3a/jaull C
VIOB/IETBOPUTETEHO HerpyObIMU olIMOKamMu. BhITIo/THeHBI Bee 3a/jaHusl, HO He B ITOJTHOM o0beMe.
ViMeeTcss MUHMMAJTbHBINM HAO0P HAaBBIKOB JI7IsI PEITIeHUs CTaH/[apTHBIX 3a7iay C
HEKOTOPBIMHU HeZloueTaMu

YpoBeHb 3HaHHWH HIDKe MUHHUMAaTBLHBIX TpeOboBaHui. ViMenu MecTo rpy0ble
Hey/IOB/IETBOPUTE/IBHO  OLIMOKK. [IpH pelieHny CTaHAAPTHBIX 3a/jau He TPO/IeMOHCTPHUPOBaHbl OCHOBHBIE
yMeHus ¥ 0a30Bbie HABLIKU

OTcyTCcTBME 3HAaHUM TEOPETHUUECKOro Mateprana. OTCYTCTBHe MUHMMAa/IbHbIX
IUIOXO ymeHu. OTCyTCTBUe BafieHUs1 MaTeprasoM. HeBO3MOXXHOCTE OL|eHUTh Halhuyue
3HAHUM, YMeHUM 1 HaBBIKOB BCJIEJICTBHE OTKa3a 00yvaroIerocs ot OTBeTa

5.1.3 TunoBbie 3afaHusa (oLeHOUHOe CpeAcTBO - Ompoc) ANsA OLeHKH C(opMHPOBAaHHOCTHU
xkomnerennuu OIIK-1:



1. [aiiTe onpefesieHre MOHATHSL «pacTBOp». Kakue TUrbl pacTBopoB Brl 3HaeTe?

2. Uro npepcraBisieT cob0ii pacTBOp Kak HU3UKO-XxUMHUecKasi cuctema? KakoBbl ee ocobeHHOCTH?
YKakuTe criocoObl BeIpaKeHHs1 KOHL|eHTPALMM PACTBOPEHHOT 0 BelllecTBa B pacTBope. UTo Takoe
KOHLIeHTpal1sl pacTBopa?

Kakue pacTBOphI Ha3bIBalOT HACKIIIEHHBIMY, TIePeChIleHHbIMU, HeHAChI|eHHBIMU?

Kak u3meHsieTcs pacTBOPUMOCTE Pa3oB B BOJe IIPU U3MEHEeHUU TeMIlepaTyphl U laBjieHus1?
KakoBbI IPUHIUITHI PUTOTOB/IEHNSI PACTBOPOB TOYHOM KOHLIEHTPALIAN?

Kakue meTonbl onpeziesieHUst KOHLeHTpaLuu Bel 3HaeTe? Onuyiuuvre UXx.

Uro Takoe myioTHOCTH? OT uero oHa 3aBUCUT? Kak MOXXHO OTpe/ie/IuTh TVIOTHOCTh KUAKOCTEH?

. Uto HasbiBaercsi pusibTpoBaHuemM? [loHsTrst duiibTpa, puibTpaTa, MaTOUHOTO pacTBOpa.
10.Buap! GUIBTPYIOIIMX MaTepHasIoB, BIOOD M XapaKTePUCTHKH.

11.0nuiuTe GUILTPOBaHUE MO/, 1€HCTBHEM COOCTBEHHOTO BECA XKU/KOCTH MPU 0OBIYHOM JIaBJIEHUH.
12.0nummTe MeTOAUKY MPOBeZieHUs ropsiuero (puiLTpoBaHUs.

©®N DU A

13.B ueM CyLIHOCTb [TepeKpUCTalIIN3aluy BellecTB?

14.JaiiTe onpefiesieHNe CaeyIOIIMM MOHATHSAM: paCTBOPUMOCTb, HaChILL|eHHBIH, MTepeChIllieHHbIH,
pa30aB/ieHHBIN PaCTBOPKI.

15.B uem CyLJHOCTS [TIepeKpUCTa//IM3alvuU BelljeCTB?

16.Kak MO>KHO JOCTUTHYTb COCTOSIHUSI TIEPECHILLIEHUS] paCTBOpaA?

17.Ha KakoM CBOMCTBe >KUAKOCTell OCHOBaHa IeperoHKa?

18.Vcniapenue u KureHue xugkocTeii. [1py KakoM yCI0BUU JKUAKOCTH 3aKkuriaeT? Kak 3aBUCUT
TeMIlepaTypa KUIeHHsl OT BHEIIIHero /laB/IeHusl.

19.TIpocrasi meperoHka npu armocgepHoM fAaBiaeHud. CxeMa ycTaHOBKHM. Ha3sHaueHue.

20.B Kakux ci1yyasx UCIo/b3YIOT (ppakLMoOHHY0 eperoHKy? KakoBa posb fediermaropa?

21.0cobeHHOCTH TTPOBeJieHNs BaKyyMHOM ITePeroHKH.

22.Kakue mipaBuia ciieiyeT co0JIr0AaTh P HarpeBe >KugkocTel? Kak BeIOpaTh MCTOUHUK HarpeBa?
IToueMy opraHnueckue >KUAKOCTH HeJlb3sl IIepPeroHsATh ocyxa?

23.Yto Takoe abCOMIOTHOM ¥ OTHOCUTE/IBLHBINM TTOKA3aTe/ly MpeioM/IeHUs ?

24.Chopmynupyiite 3aKOHbI OTPa)KeHUsI U TTPeJIOMJIeHHsI CBeTa.

25.0T Kakux (haKTOPOB 3aBHUCUT ITOKA3aTeTb ITPeIOM/IeHUS?

26.4YTo Takoe siBlieHUE MOJIHOTO BHYTPEHHETO OTPayKeHUsI?

27. PedhpakTomeTpusi B KaueCTBEHHOM U KOJIMUeCTBEHHOM aHajIM3e.

28.Ha30BuTe 0OCHOBHBIE TIPU3HAKH, XapaKTepU3YIOIIYe KpUCTa/uTHueckie U aMopdHbie GOpMBI TBepPAbIX
BellleCTB.

29.0nuimTe XapakTep CBSI3U MeXKJy 4aCTHULaMU B MOJIEKYJISIPHBIX, KOBaZIeHTHBIX U MOHHBIX KPUCTa/UIax.
IIpuBesyTe KOHKpETHBIE [IPUMEDHI.

30.Kakue BeTMUMHBI XapaKTepH3yIOT IPOYHOCTb KPUCTA/VIMYECKUX PeLIeTOK?

31.Kakwue (hakTophl CIIOCOOCTBYIOT KPUCTA//TU3AI[UH B BEIL[ECTBA [TPU OXJIAKEHUH?

32.B ueM 3aK/II04aoTCsl CyLL{eCTBeHHbIE OT/IMUMS [IPU I/IaBJIeHUU KPUCTaIIMUECKUX U aMOP(HBIX TBEPbIX
BerectB? OCOOEHHOCTH TIpoLecca TIaB/IeHHUs JIba.

33.Kak 3aBUCUT TemIiepaTypa I/1aB/IeHUs] KPUCTaI/IMUeCKUX Bell|eCTB OT IIPUPO/BI Bell|eCTB, [JaB/IeHus,
pa3mepa Kpucrasuia?

34.0co6eHHOCTH )KUAKOTO COCTOSTHUS BEIL|eCTBa.

35.Curbl Me;KMOJIEKY/ISIPHOTO B3auMoZielcTBus1. OO1asi XapaKTepuCcTHKa. DHeprust B3auMO/eliCTBYSI.

36.BogopopHast cBsi3b. OOpa3oBaHue U SHEpPrysi BOJOPOAHOM CBsizu. [IprMephl.

37.BnusiHve BOZOPOZAHOMN CBsI3W Ha CBOMCTBA JKUAKOCTEM.

38.0xapakTepH3yiiTe MpoLecChbl UCTIapeHUs, KATIeHUs, KOHZeHcaluu. UTo Takoe SHTa/lbINs UCTapeHus?

39.UT0 Takoe Hachlll{eHHbIN NIap? Kak 3aBUCUT JaB/ieHre HaChI|eHHOT O 11apa OT IIPUPO/ib] BellleCTBa U OT
TeMIlepaTypsbl?

40.Yto Ha3bIBaeTCsl HOpMasbHOM TeMIlepaTypou KUeHus BelllecTBa? Kak oHa 3aBUCUT OT MPUPOAbI
Bell[eCTBa U OT JaBJIeHUs?



41.Kak B/IMAIOT IPUMECH B Bell[eCTBaxX Ha UX TeMIlepaTypbl KUITeHUs U T1/1aB/IeHus?
42.Kak MO>XHO Ompe/ie/IuTh TeMIlepaTyphl KUIIEHHUs U T/1aB/ieHus?

KpuTepun oneHuBanus (0LieHOUHOe cpeACcTBO - Ompoc)

OneHka Kpurepuu orjeHrBaHUs

YpoBeHb 3HaHUI B 00beMe, TIPEBBIILIAIOIIEM IPOTPAMMY TTOTOTOBKH.
[TposeMOHCTPUPOBaHbI BCe OCHOBHbIE yMeHMsl. PellleHb! BCce OCHOBHbIE 3a/lauyl.
TIPeBOCXOJHO

P A BrInoHeHBI BCe 3a/laHusl, B TIOTHOM 0ObeMe 6e3 HezjoueToB. [IpoieMOHCTPHpPOBaH

TBOp‘—IeCKI/Iﬁ moAxo[ K pelleHro HeCTaHAapPTHBIX 3a4a4

YpoBeHb 3HaHUI B 06beMe, COOTBETCTBYIOII[EM TIPOrPaMMe TIO/IrOTOBKH, 6e3
o1rbok. ITpojeMOHCTPUPOBAHbI BCe OCHOBHBIE YMEHHSI, PellleHbl BCe OCHOBHbIE
OT/IMYHO 3a/1au¥ C OT/Ie/IbHBIMU HECYII[eCTBeHHBIM He/IoUeTaMU, BbIITOTHEHbBI BCE 3a/JaHUs B
MoJTHOM 00Bbeme. TTpoIeMOHCTPUPOBAHBI HABLIKH TIPH PeIIEHHH HeCTaHJapTHBIX
3aau 6e3 OIIMOOK 1 HeJJOUeTOB

YpoBeHb 3HaHUI B 00beMe, COOTBETCTBYIOLEM TIPOTPaMMe TIOATOTOBKH.
Homny1ieHo HECKOMBKO HeCyleCTBeHHbIX OMOoK. [IpoieMOHCTPUPOBaHbI BCe
OueHb XOpOLLIO OCHOBHbIe YMeHUs1. PellieHbl BCe OCHOBHbIE 33/lauy. BuInosiHeHb! Be 3a/iaHus], B
MOTHOM 00beMe, HO HEKOTOpbIe ¢ HeloueTaMu. [1po/1leMOHCTPUPOBaHbI Oa30BbIe
HaBBIKY TIPH pellieHn CTaHapTHBIX 3aiau 6e3 oIMO0OK 1 HeJIOUeTOB

YpoBeHb 3HaHUIA B 00beMe, COOTBETCTBYIOL[EM TIPOTPaMMe TIOATOTOBKH.
Homny1iieHo HeCKOJIbKO HerpyObIx ouboK. [IposeMOHCTpHpPOBaHbI BCe OCHOBHbIE
XOPpOLI0 yMeHus1. PeltieHbI Bce OCHOBHBIE 33/lauy C HerpyObIMHy ommbKamu. BeITosiHeHbI Bce
3aJjaHus, B TIOJTHOM 00BeMe, HO HEKOTOphIe C HefloueTaMu. [IpoieMOHCTPUPOBaHEI
6a30Bble HaBBIKY TPH PeIlleHNH CTaHZAAPTHBIX 3a/jau C HEKOTOPBIMU HeJj0ueTaMu

MuHUMATBEHO OMYCTUMBIN YPOBeHb 3HaHUM. [JomyliiieHo MHOTO HerpyObix
ombok. ITpo/1leMOHCTPUPOBaHbl OCHOBHBIE YMeHUs. PellieHbI TUTIOBBIE 3a/1auH C
YA0BIETBOPUTENBHO HerpyObIMU OIIMOKaMU. BBITIO/THEHBI BCe 33/1aHus1, HO He B ITOJTHOM 00beMe.
VimeeTcst MUHUMAbHBIA HaOOP HAaBBIKOB [I/IsI PELleHus CTaHJapTHBIX 337y C
HEKOTOPBIMHU HeJ[0UeTaMU

YpoBeHb 3HaHWI HIXKe MUHMMABHBIX TpeboBaHui. Vimenu mecTo rpyOble
Hey/IOBJIETBOPUTENIBHO  OLIMOKH. [1pH pellieHN CTaHZAPTHBIX 3a/jau He TPO/IeMOHCTPHUPOBaHbI OCHOBHBIE
yMeHus1 1 6a30Bble HaBBIKU

OTcyTcTBUe 3HaHUM TeopeTHUYecKoro MaTepuana. OTCyTCTBYe MUHUMAJTbHBIX
JI0XO0 yMeHuii. OTCyTCTBUE BaZileHUs: MaTepranoM. HeBO3MOXKHOCTb OLIeHUTh Ha/ldune
3HaHWM, YMeHWI U HaBBIKOB BCJIe[ICTBHE OTKa3a 00yuaroIierocst OT OTBeTa

5.1.4 TunoBble 3ajaHus (oueHo4yHoe cpeAcTBO - Tect) ANA oHeHKM C(OPMHPOBAHHOCTH
komnereniuu OITK-1:



1. inist a30Ta Macca oHOW MOJIEKYJTbl paBHa:

1.
2.
3.
4.

4.65x10726 kr
9.30x10726 kr
2.32x10726 kr
8.66x10726 kr

2. DKBUBAJIEHT yIJlepo/ia B MeTaHe paBeH:

1.

—_
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Eal

=
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4 MOJIb

2. 2 MOJIb
3.
4. Y4 Mmonb

15 Mo/b

Kakoit uHepTHbIM Ta3 UMeeT 0/JMHAKOBYIO 3/IEKTPOHHYIO KOH(PUTYpaLMIO C YacTULIeH,
BO3HMKaroIllel B pe3yJibTaTe y/jalieHusi U3 aTOMa aJFOMUHUS BCeX BaJIEHTHBIX 3JIEKTPOHOB?

et
Heon
Kpunrton
Kcenon

B kakoMm u3 YKd3dHHBIX IMMepexoa0B 3/IEKTPDOHA ITOIJIOMdeTCA HauOO/IbIIAs SHeprus:

1s® 2p
2p ® 3s
2s ® 4d
4p ® 5s

CKO/IbKO MOJIEKYJI COOEPXKUTCA B OAHOM I'PaMMe KI/ICJ'IOPO,I[a?

3.76x10720
1.88x10720
9.41x10720
4.55x10720

Pacrnionoxxure 3/1eMeHThI B TIOPsi/IKe BO3pacTaHUs paJjuyca UX aToma
Li, Be, B, C
Li, B, Be, C
C, B, Be, Li
B, C, Be, Li

Ornpefentute mMaccy ( T) a30Ta, 00beM KOTOPOTO TIpH H. Y. cocTaBisieT 44.8:

. 64
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22.4
64
2.2

Macca obpa3tia cynbdara HaTpust paBHa 284 r. OnpefiesiuTe KOJIMYeCTBO MOJIb 3TOM COJIH:

2 MOJb
1 Monb
4 MoJib
6 Momb

Kakue 13 H1Ke rnepeyrc/IeHHBIX I'da30B Jierye BO34yXd: d30T, KUC/IOPOM, (bTOp, aMMHaK?

a30T ¥ aMMHaK
KUC/I0poJ, ¥ ¢hTop
a30T ¥ KUCJIOPO/,
aMMHaK u QTop

2

Hnst snemenTa ¢ opmyJioit 1s 22522p63’u523p64s orpejieTuTe aTOMHbIN HOMep.

12
20
50
19

B monexkyne H20 xumuyeckast CBs3b...

KoBanenTtHast nosisspHast
KoBanenTHast HenosisipHast
Nounas

Bogopoanas

1. HaI/I6OJIbLHy1-O 3JIEKTPOOTPULIATE/IbHOCTE UMEET 3JIEMEHT:

A3zot
Bogopon
Kucnopopg,
dTop

Tun rubpuau3aiy aTOMHBIX OpOMTasiel aToMa a30Ta B MOJIeKy/le aMMHaKa

Sp

Sp2

Sp3

HeT rubpuau3aiuu



1. BasleHTHOCTE a30Ta B a30THOM KUC/IOTe

1.1

2.2

3.3

4. 4

1. B kakom psifiy 3amucaHbl OpPMYJIbl BEILIeCTB TOIBKO C KOBaJIEHTHOMN TIOISIPHOM CBSA3bIO?
1. Cl2, NH3, HC1

2. HBr, NO, Br2

3. H2S,0 S8

4. HI, H20, PH3

1. Ykakute MOsIeKyJibl, B KOTOPBIX NIMEeTCsI CBsI3b, 00pa30BaHHas 10 JOHOPHO-aKL[eNTTOPHOMY

mexanmsmy: 1) 02; 2) N2; 3) Cl2; 4) NH4 *

Aw
A W N R

1. Kakoii Tun BaH-/1ep-BaaTbCOBBIX B3aUMOJEUCTBUN MOXKET OCYILeCTBISATHCS MEXAY
OZIHOATOMHBIMH MOJIEKY/IaMU UHEPTHOTO ra3a

OPHUEHTalJUOHHOE U MHAYKIIMOHHOE;
OPHUEHTalJUOHHOE, THAYKIJMOHHOE U AUCIIEDCHOHHOE;
MHAYKIIMOHHOE U JUCTIEPCUOHHbBIE;

AUCTIEDCHUOHHOE

N

—_

B monekyne CO nUMeroTcs TOJBKO

S-CBSI3U
p-cBsizu
OJlHa S - ¥ OfiHa P -CBA3b

AN e

O/lHa S- U [IBe P-CBSI3U

Kputepun oneHuBaHus (0L{eHOUHOEe CPeACTBO - Tecr)

OrjeHka KpuTtepuu orjeH1BaHUs

O11eHKa «3aUTeHO» BBICTAB/ISIETCS CTYJIEHTY, eC/IM CTYZIeHT BepHO oTBeTw/ Ha 60% u 6osee

3a4TeHO -
BOIIPOCOB, Ipe/iCTaB/I€HHBIX Ha TeCTOBBIM KOHTDOJIb

He O1ueHKa «3a4TeHO» BBICTABJISIETCS CTYAEHTY, eC/IU CTYIeHT BepHO oTBeTrI Ha 60% 1 Gostee
3aUTeHO | BOMPOCOB, MPe/CTaB/JeHHBIX Ha TECTOBLI KOHTPOJIb




5.1.5 TumnoBble 3ajaHus (omeHOUYHOe cpeAcTBO - IIpakTH4yeckoe 3ajaHue) AJIA OLIEHKH
copmupoBanHocTu KomnereHyuu [TK-12:

1.

IMpuroroButsb pactBopbl cou (NaCl, Na2SO4, MgS04, CuS0O4, Na2CO3, KCI, NH4ClI)
3a/JaHHBIX MOJISIPHBIX KOHI[eHTpaLuii. Orpe/ie/lMTh MJIOTHOCTh KaXKJ0T0 PacTBOpa
MTUKHOMEeTPUYEeCKUM METOZOM. Y CTAHOBUTh 3aBUCUMOCTh TJIOTHOCTH PacTBopa OT
KOHIIeHTpAaL[WH. 3Hast SKCTIepUMeHTaIbHO HalifieHHbIe 3HaUeHUs TJIOTHOCTH PacCUUTaTh
MacCOBYIO [J0JIF0, MOJISUTbHYO KOHLIEHTPALIMIO, TUTP, MOJIbHYIO /I0JTHO0.

. TUTpUMeTpUUECKUM MeTO/IOM YCTaHOBUTh KOHL|EHTPALIMIO COJITHOM KUC/IOThI B PacTBOpe.
. OmpefiemuTh TeMIiepaTypy KUIeHHs )KUIKOTO BellecTBa. [10 Tab/IMYHbIM JaHHBIM YCTaHOBUTD

ero TIpUpOJY.

. OmpefenmuTh TeMIiepaTypy IUIaBeHHUs TBEPZAOTO BellecTBa. [10 TabIMUHBIM JAHHBIM

YCTaHOBUTH €r0 NPUPOLY.

. IIpepnokute MeTOAUKY OUMCTKU XJIOpPH/A HATPUS OT IIPUMECH XJIOpUJa Kalus.
. O3HaKOMUTBCS C MeToZaMu (UILTPOBaHUS U IPUMEHUTh UX B TIpolLiecce

nepekpucrtausaiuu. [Tposectu ounctky conu (NaCl, Na2SO4, KCI, NH4Cl) metozom
nepeKpUCTas/IM3aliii U3 BOJHOI0 pacTBopa. Paccunrars BbIXOZ.

7. Tlpeano)kuTe METOIMKY OUMCTKH arleTOHA OT TIpUMecH OeH30/1a.

. O3HaKOMUTBCS C Pa3/IMUHBIMU ME€TOAdMH OUUCTKU )KH,I:LKOCTEﬁ MoCcpeCTBOM IMepErOHKH.

[TpoBecTu MpOCTytO NeperoHKy TeXHUYeCKOU BO/Ibl, OTpe/ieIuTh Hainuue MoHOB Fe3+ u Cl- B
BO/Ie C TIOMOII[bI0 KaueCTBeHHbIX XMMHUUEeCKHX peakiui.

. C MOMOIBIO pECl)paKTOMeTpI/I‘-IECKOFO dHa/IM3d YCTaHOBUTH IMMPUPOAY HEM3BECTHOI'O BeleCTBd.

CpenaTh BBIBO/] O UMCTOTE BEIECTBA.

Kpurepuu ouenuBanus (oreHoYHoe cpeAcTBO - IIpakTHueckoe 3ajaHue)

Ouenka Kpurepun ouennBaHus

3auteHo [Ipu pellleHWY TUIOBBIX 33/JaHHI MOTYT ObITH HerpyOble omMOKY. ViMeeTcst HAOOp HaBBIKOB BIIIIe

ﬂOHyCTHMbIﬁ YPOBE€Hb 3HAHMI BbIllIe MUHUMAJILHOTO. HPO,E[EMOHCTPI/IPOBEIHBI OCHOBHbIE YMEHHH.

MHWHHMAJ/IBHOT'O [JId pellieHrda CTaHAdPTHBIX 3aJd4 C HEKOTOPBIMH HEJ0UETAMKA

He

3a4TeéHO HeBO3MO>XHOCTb OLI€HUTHh Ha/IMune 3HaHPII>i, YMEHI/Iﬁ 1 HABBIKOB BCJ/IeJCTBHE OTKA3d O6yan-OU_[6FOCH

YpoBeHb 3HaHUI HIWKe MUHUMabHBIX TpeboBaHui. imeny Mecto rpy6ble ommbku. [Ipy pelieHun
CTaH/JapTHBIX 3a7lay He TIPOJIeMOHCTPUPOBAHBI OCHOBHbIE YMeHHs U 0a30BbIe HaBBIKU. Vn

OT OTBeTa

5.2. OnncaHue MIKaJI OLeHUBAaHUA Pe3y/IbTaToB 00y4yeHHs M0 JUCIUIIMHE ITPH TPOMe)XyTOYHOH

aTTecTanuu

IITkana oneHUBaHUsi C()OPMHPOBAHHOCTH KOMIIeTeHLINMI

YpoBeHn

b

chopmu Hey/I0BJIETBOP | Y/AOBJIETBO ouYeHb
POBaHH

OCTH

KOMIIET
eHIuI
(uHANK
aropa
JAOCTHK

IJ10X0 Xopoiio OT/IMYHO npeBoCxX0AHO
HUTEe/IbHO PUTE/IbHO xopoiio

He 3a4YTeHO 3aUTEeHO




eHus
RUMIITI
YpoBeHb
OtcyTcTBUE YpoBeHb .
o N 3HaHUH B
3HaHUU MuHuManeH | 3HaHWM B obBeMe YpoBeHb
TeOopeTHUecKoro 0 obneme, ’ 3HaHUH B
YpoBeHb COOTBETCTBY YpoBeHb
MarepHaa. . JOIyCTUMBI | COOTBETCTBY obneme, N
3HaHUM HIDKe L o11eM 3HaHUH B
HeB03MOKHOCTB 1 ypoBeHb 0111eM COOTBETCTB
MUHUMabHbBIX o rporpamMme obneme,
3HaHUS | OLIEHWUTbH IOJHOTY o 3HaHUM. rporpamMme yiomeM
o TpeboBaHMH. NOJTOTOBKH TIpeBbILLIAOIIe
3HaHUI [JonyieHo MOJTOTOBKH rporpaMme
Nwmenu mecTo . Jormy1ieHo M IIpOrpammy
BCJ/Ie/ICTBUE MHOTO . Jomy1ieHo MOArOTOBK
rpyObie OIIHOKK HECKOJIbKO TIO/JITOTOBKH.
OTKasa HerpyO0bIx HECKOJIbKO u. Ommbok
HecyIecTBe
obyuaroiierocs ot oboK Herpy6bIx HHEIX HeT.
oTBeTa ommbok
oumbok
[IpogemoHc
TPUPOBaHBI
[TpomemoHc PHp
IlpomemoHnc | Bce
IpogeMoHC | TpUpOBaHEI
TPHUPOBaHbl | OCHOBHBIE
TPUpPOBaHbl | Bce
BCe YMeHVsL. IIpogeMoHCTp
OCHOBHbIe OCHOBHbIe
OrcyrcTBHe OCHOBHBIe PerreHs! VPOBaHbI BCe
ITpu perieHnu YMeHHSI. YMeHUSI.
MHHUMaJbHBIX YMeHUSI. BCE OCHOBHBI®
. CTaH/apTHBIX Pemens! Periens! Bce
yYMeHU. PellleHbl Bce | OCHOBHBIE YMeHUSI.
3a7iaq He THITOBBIE OCHOBHBIE
HeBo3mMoxHOCTB OCHOBHbIE 3a/lauu C PeiieHsl Bce
TIPOZIEMOHCTPUP | 3afaudl C 3a7iauu C
OLIeHWTDb Hajnuue 3a/lauul. OTZAeNbHBIM | OCHOBHBIE
YMeHus o OBaHbI HerpyObIMU | HerpyObIMU
yMeHu# Bemonsens! | u 3afiaun.
OCHOBHBIE omMbKaMu. | omIMOKaMH.
BCJIe/ICTBHE BCe 337laHMsI | HecylecTB | BoirmosHeHbI
yMmenus. Vimeny | BeinonHeHsl | BbeimonHeHbl
OTKasa B TIOJTHOM €HHBIMH BCe 33/laHus, B
MecTo rpyObie BCE BCe 3aIaHus
obyuarolerocs ot obbeme, HO | HejoueTaM | IMOJIHOM
ommbKu 3aflaHusl, HO | B TIOJIHOM
oTBeTa HEeKOTOpble | U, obbeme 6e3
HE B obneme, HO
c BBITIO/THEH HeJJ04eToB
TIOTHOM HEeKOTOpble
HejloueTaMH | bl Bce
obbeme d
3ajlaHus B
He/loueTaMu
TIOTHOM
obBeme
Nwmeetca
OtcyTcTBUE [IpogemoHc [IpogemoHc
MHHUMalbH IMpoaemoHC
6a30BbIX ITpu perieHnu . TPHPOBaHbI TPUPOBAHBI
bl Habop TPUPOBaHbI ITpogeMoHCTp
HaBbIKOB. CTaH/JapTHBIX 6asoBble HaBbIKU
HaBBbIKOB 6a3oBble HpOBaH
HeB03MOKHOCTB 3a7iaq He HaBBIKY TIPA TIpu .
JUist HaBBIKY TIPH TBOPYeCKUH
OLIeHWTDb Ha/lMure | TIPOZIEMOHCTPHP pelLeHnH perIeHnn
Hapbiku perIeHyst peleHnn TIOAXOZA, K
HaBBLIKOB oBaHb! 6a30BbIe CTaH/|apTHBI HecTaHfapT
CTaH/IapTHEI CTaH/[apTHBI pelLIeHNIo
BCJ/Ie/ICTBUE HaBbIKU. VIMern X 3afiau C HBIX 3aJau
X 3a7iau C X 3a7a4 6e3 HeCTaHZJApTHbI
OTKasa MecTo rpy0Obie HEKOTOpbIM Oe3
HEKOTOPBIM omboK 1 X 3a71au
obyuatorijerocsi OT | OMIKUOKK u OLIMOOK U
u HeJl04eToB
oTBeTa He/loueTaMu HeJJ0ueToB
HeJj0ueTaMu
IITkana oneHMBaHUA [IPU IPOMEXYTOUHOM aTTeCTaliiu
OueHka YpoBeHb NOJr0OTOBKH
TIPEBOCX0/{HO Bce KommereHIMM (YacTW KOMITeTeHLMH), Ha (OpMHpOBaHHe KOTOPBIX HarpaBieHa
MUCLIMIUIAHA, COPMHPOBAaHBI HAa YpPOBHE HE HIDKE «IIPEeBOCXOAHO», MPOJEMOHCTPHUPOBaHbI
3HaHWS, YMeHWs, BJafieHWss I10 COOTBETCTBYIOLMM KOMIIETEHL[SSM Ha YPOBHE BBIIIe
Tpe/lyCMOTPEeHHOT0 IIporpamMmMoit
OT/INYHO Bce KommeTeHIMM (4YacTW KOMIeTeHLuH), Ha ¢oOpMHpOBaHHMe KOTOPbIX HarpaBjeHa
JUCLITUTAHA, CHOPMHPOBAHBI HAa YPOBHE He HIDKe «OTJIMYHO».
3a4yTeHO
OuYeHb XOpOLI0 Bce KommereHIMM (YacTW KOMITETeHLMH), Ha ()OPMHpOBaHHe KOTOPHIX HarpaBieHa
JUCLIMIUIMHA, chOPMUPOBAHBI HAa YPOBHE He HIDKe «0UeHb XOPOLIO»
XOpOI1110 Bce kommeTeHIMHM (YacTH KOMIlETeHIMH), Ha (OpMUpOBaHME KOTODbIX HarlpaBjeHa

JUCLIITUTAHA, CHOPMHUPOBAHBI HAa YPOBHE He HIDKE «XODPOLIO».




B/IETBOPUTEIb KOMIeTeHI[UM (4acTd KOMIleTeHLUH), H. MHpOBaHHe KOTOPBIX HarpaB/eH
OBJIETBOPHTE Bce kommere ac omrieTe a ¢o OBaHHE KOTO arpaB/jieHa
HO JUCLIIUTAHA, c)OPMHPOBAHLI HAa YPOBHE He HIDKe «Y/[OBIIeTBOPHTEIBHO», IIPY 3TOM XOTS OBI
0[jHa KOMITeTeHL{UsI ChOpMUPOBaHa Ha YPOBHE «YZOBIETBOPUTEEHO»

HeypoB/eTBopuTe | XOTs Obl O7lHa KOMIIeTeHLMst CHOPMHUPOBaHAa Ha YPOBHE «HEY/|0B/I€TBOPUTEJIBHOY.
JIbHO

He 3a4TeHO

TJI0X0 XoTs1 6bI 0/IHA KOMITETeHLUs1 ChOPMUPOBAHA HA YPOBHE «ILIOXO0»

5.3 TunoBble KOHTPOJIbHBIE 3aflaHUsl WM HWHbIe MaTepHa/bl, He00XOAMMBIe A/ OLIEHKHU
pe3y/IbTaToB 00yuyeHHMsi Ha TPOMEXKYTOYHOM aTTeCcTalMM C YKa3aHHeM KpHUTEePHUEeB HX
OLIeHUBAHMSI:

5.3.1 TunoBbie 3apaHusa (oneHOUHOe CpeACTBO - KOHTpo/sIbHBbIE BONPOCHI) A/ OLIEHKH
chopmupoBanHocTa KommnereHnuu OIMTK-1

[Tpeamet xuMuu. 3HaueHre XUMUU. Posib xumuu B 6uonoruu. [ToHsitve o BelrjectBe. [IpocThie U C/IOXKHbIE
BelllecTBa. Pu3nyecKre U XUMUUeCKHe siBJieHUs. ATOMHO-MOJIeKY/IsIpHasi TeOpHsi: BBeJleHHe B cToputo. Pabor
JlomoHOCOBa, JIaBya3sbe, /lambToHa. [ToHsATHE 06 aTOME.

AToMHast eiHUIIA Macchl. OTHOCUTETbHAsA aTOMHas Macca. [ToHsITHe 0 XuMHUUeCkKoM 3siemeHTe. M3oTorbl. [ToHs
0 MosieKysie. OTHOCUTeTbHAast MOJIeKy/iipHasi Macca. MoseKy/isipHble U CTPYKTYpHbIe (hopMysibl. MoseKyispHast
KpUCTa/uiMueckas asiorponud. Moss. MonspHas mMacca.

CTEXI/IOMeTpI/I‘-IECKI/Ie 3dKOHBI XUMHUH: 3dKOH COXPAdHEHWA MdCChI, 3dKOH IMMOCTOAHCTBA COCTdBd, 3dKOH KPdTHBIX
OTHOLLIeHI/II‘/JI, 3dKOH 5KBHBAJ/IEHTOB.

[ToHsiTHe SKBUBAJ/IeHTa, SKBUBaJIeHTHOUM Macchl. PacueT s3KBUBasieHTHOM MacChl POCTOTO U CJIOXKHOTO
BelllecTBa. DKBUBAIEHTHBIN 00beM.

["a30BbIe 3aKOHBI: 3aKOH TaplidaibHbIX JaBaeHui JanbToHa, 3aKOH MPOCThIX 00BEMHBIX OTHOIIIEHHH, 3aKOH
ABorajipo u cyiecTBUS U3 Hero. MosisipHbIi 06beM ra3a. OTHOCUTeTbHast TVIOTHOCThL OZJHOTO Ta3a 1o APyromy.
YpaBHenust MeHieneeBa-KnaneiipoHa, Ban-zep-Baasnbca.

PasBuTHe ripe/icTaBIeHUM 0 CTpoeHUH aToMa. Mojienu ctpoeHus atoMa (TomcoHa, Pe3epdopza).

BHEKTPOMaFHI/ITHbIe BOJIHBI. XapaKTepI/ICTI/IKI/I 3J/IEKTPOMAIrHUTHBIX BOJIH: JJIMHA, dMILJIUTYyd, Y4dCTOTa, BO/JIHOBOE
4UucCjIo.

KBaHTOBaHHbBIN XapakTep SHepreTUYecKUx U3MeHeHui. Y paBHeHue [1naHKa.

ATomHble criekTpbl. CIIeKTp aTOMapHOT0 BoZ0po/jia. Y paBHeHue Puzabepra.

HnaHeTapHaﬁ MOJeJ/ib aTOMa Bopa.

KoprycKynsipHO-BO/THOBOH Ayanu3m. Y paBHeHHe Jie bpoiins. [IpuHiun HeornpegeneHHOCTH ['eiizeHOepra.




KBaHTOBO-MexaHHUeCKOe rnpeacTaBjieHre O CTPOEHHUH dTOMd. BonHoBas d)YHKL[I/IH (HOHHTI/IE).

KBaHTOBBIE UnC/a.

ATomHbIe opbuTany. I'paHUUHBIE TOBEPXHOCTH S-, p-, d-opbuTasneil. Y3/10Bble TOBEPXHOCTH.

MHOFOBJ’IQKTPOHHBIE dTOMBI. CDaKTOpBI, BJ/IMAKOIHE Hd SHEPTUIO MHOI'O3/IEKTPOHHBLIX dTOMOB.

[TpUHLMIIBI U TIOC/TIeIOBATeTbHOCTD 3arl0/IHeHUs 3/1eKTPOHHBIX 000/10ueK: puHIMI [Tayiv, MUHUMYM SHepruu
(mpaBuno Kieukosckoro), mpasuso ['yHza.

D/eKTPOHHBIE MACIIOpPTa aTOMOB. 3aroiHeHre 060s0uek y snemenToB I, 11, 111, IV nepuomos.

[TonbITKY crcTeMaTH3aluK 3/1eMeHTOB. OTKpbITHe nepuoguueckoro 3akoHa [J.M.MeHgeneeBbiM. CTPyKTypa
nepuoAuuecKor cucteMsl. [IpyuriHa nepruoAnUecKoro u3MeHeHUs! CBOWCTB 37IEMEHTOB.

OcobeHHOCTH 371eKTPOHHOTO CTPOEHUSI aTOMOB 3/IeMEHTOB IVIaBHBIX ¥ TOOOYHBIX MOATPYIIL. S-, p-, d-, f-Dnemen

CaoiicTBa CBO60,£[HLIX dTOMOB: SHepruvsd v rnoTeHura/I MOHHU3aluKr, CPOACTBO K 3JIEKTPOHY, PaJUyC dTOMAa U
NMepuognudyHOCTb UX W3MEHEHUH.

[TpuunrHbI 06pa30BaHMsl XUMUUECKOU CBsi3u. OCHOBHBIE XapAKTEPUCTUKN XUMUUECKOU CBSI3U: SHEeprus, /JINHa,
BaJIeHTHBIM YTOJI, MOMSIPHOCTD CBsA3U. D (eKTUBHBIN 3apsi/i aTOMOB.

JMnosbHbIA MOMEHT CBSA3M. [JUNO/IbHBI MOMEHT MHOTOaTOMHOM MOJIEKYJIBI.

[ToHsATHE 00 3/1€KTPOOTPULIATELHOCTH aTOMOB. I1IKana ITonuHra. VisMeHeHue BeTMUKMH 3/1I€KTPOOTPUILIATETEHOCT
TI0 TIeprOo/iaM U TPYTITaMm.

CrerneHb OKUC/EHUS 371eMeHTOB. PacueT cTerneHu OKUC/IeHUS.

BaneHTHOCTh XMMHUUECKHX 3/IEMEHTOB. Pa3nuuHbie TPAKTOBKHU IMOHATHA BAaJIEHTHOCTU B COBPEMeHHOﬁ XUMUU.

Mertop BaneHTHBIX CBsi3eil. OCHOBHbIE MTOJIOXKEeHUST MeTO/[a BaJIeHTHBIX CBsizeii. MexaHu3Mbl 00pa30BaHUsI 00IIH
3/IeKTPOHHBIX Tap KOBaJIeHTHOM CBs13U. [lOHOPHO-aKLeNTOPHast CBSA3b.

BaneHTHBIe BO3MOXHOCTH 3/IEMEHTOB.

OpuHapHasi ¥ KpaTHble cBsi3u. OOpa3oBaHMe S- U P-CBsI3ei.

I'ubpuamsanus AO: sp, sp2, sp3, sp3d, sp3d2. I'eometpus moniekyn BeF2, BF3, CH4, NH3, H20, PCI5, SCI6.

MHororeHTpossle cBsi3u. Ctpoenue mosiekys1 HNO3, O3, SO2, SO3.




Mertoz mMonekysipHbIX opbutaneii (MO). OcHoBHBIe 110/10KeHust MeToza MO.

Ces3biBarorye U paspoixyisitome MO. S- u P-MO. DHepretuueckue auarpammel MO. ["'omoaToMHBIe MOJIEKYJ/Ib
snemeHToB | u 11 neprooB.

5.3.2 TumnoBbie 3afaHus (oreHOUHOe CpeAcTBO - KOHTpO/IbHBbIE BOMPOCHI) AJISI OLIEHKH
copmupoBaHHocTH KommeTeHnuu [1K-12

I'etrepoaTomuble Monekysbl CO u NO.

MexxmornekyisipHoe B3auMozelicTBue. Cusbl Ban-zep-Baanbca. DHeprust MeXXMoJIeKyIsipHOTO B3auMO/[eHCTBUS
CpaBHEHHWH C SHepruell XMMUUeCKOro B3auMoeictrs. OpreHTalMOHHOe, UHYKI[MOHHOE U JUCTIepCHOHHOe
B3auMo/eiicTBre. PaKTOpbI, ONpeesisoliye SHEPIU0 MeKMOJIEKY/IIPHOTO B3aUMOZ,eMCTBUSI.

BopopogHas cBsi3b. [Ipuposia BomopogHou CBsA3U. Mex- ¥ BHyTPUMOJIeKy/IsIpHasi BOJAOPO/HAas CBSI3b. OHeprus
BOZIOPOJHOM CBsI3U. 3aBUCUMOCTD (hH3UUeCKHUX CBOMCTB BeI|eCTB C MOJIEKY/ISIPHOM CTPYKTYPOU OT XapakTepa
ME>XMOJIEKYJISIPHOTO B3aUMO/eiCTBUS (TemriepaTypa KUIeH s, T/IaB/eHus], SHTa/IbIUU (Pa30BbIX Mepexo/oB).

KoopauHatonHast Teopust BepHepa. ['1aBHasi 1 mo6ouHast BareHTHOCTH. [Iprpo/ia cuim KoMIieKcooOpa3oBaHMUs.

Jluranz, komriekcoobpa3oBaTtesb, KOOPAWHALIMOHHOE UYKC/i0. KaTHoHHBIE, aHMOHHBIE, 37IeKTPOHEeHTpaibHbIe
KOMIL/IeKCHbIe coeliHeHUs. HoMeHK/1aTypa KOMITJIEKCHBIX COeJUHEeHHH.

CDaKTDp]:I, BJ/IMAOLINE Ha CBOMCTBA KOMIIJIEKCHBIX COEAHHQHHﬁ. J-[I/IFaH,E[BII MOHO-, 6I/I—, MO/INAeHTaHTHBIE. Xesar
KOMIL/IEKCHBIE COeIMHEHUS.

Y CTOMUYUBOCTh KOMIIEKCHBIX COeIMHEHUI B pPacTBOpe.

Posb KOMIJIEKCHBIX COeZIMHeHUH B OMoIornueckux npoijeccax. ['emornobus. Xmopodwunn. buomeransbl u
OuoMTaH/bI.

Kpurepuu oueHuBanus (oreHoYHOe cpecTBO - KOHTPO/IbHBIE BONPOCHI)

OneHka Kpurepuu orjeHrBaHUs

YpoBeHb 3HaHUI B 00beMe, TIPEBBIILIAIOLIEM IPOTPAMMY TTOJTOTOBKH.
[TposeMOHCTPUPOBaHb! BCe OCHOBHbIE yMeHUsI. PellleHb! BCce OCHOBHbIE 3a/lauyl.

TPeBOCXOJHO
BhITNoTHeHBI BCe 3a/laHust, B TIOTHOM 00beMe Oe3 HezjoueToB. [IpoieMOHCTPHPOBaH
TBOPYECKUI MOJX0/, K pellleHUI0 HeCTaH/AapTHBIX 3ajau.

OT/IMYHO YpoBeHb 3HaHUI B 00beMe, COOTBETCTBYIOLL[EM TIPOrPaMMe TIOATOTOBKH, 0e3

OIIIMOOK. HPOAEMOHCTPHPOBEIH])I BCe OCHOBHbIE YMeHUS, pellleHbl BCeé OCHOBHLIE
3a/ld4¥ C OTZe/IbHBIMH HeCyIl[eCTBEHHBIM HeJOo4YeTaMU, BbITIO/IHEHBI BCE 3a/JdHVA B

T0/THOM 0OBeMe. HPOAEMOHCTPI/IPOBHHLI HaBBIKH TPpX peIeHWH HEeCTAHAdPTHBIX




OrjeHKa

Kpurepuru orjeHUBaHUS

3agau 6e3 oIIMO0K ¥ HeZI0UeTOB

OYeHb XOPOLIO

YpoBeHb 3HaHW B 06EMe, COOTBETCTBYIOLEM TIPOTPaMMe TMO/TOTOBKH.
[omy1iieHo HeCKOJIbKO HeCyIeCTBeHHBIX OIMO0K. [Ipo/jeMOHCTPHpOBaHbI BCe
OCHOBHbIe YMeHUs1. PellleHbl Bce OCHOBHBIE 33/lauM. BEINO/IHeHb! BCe 3a/jaHus, B
NoTHOM 00BeMe, HO HEKOTOpbIe ¢ HefloueTaMu. [IposieMOHCTprpOBaHbI 6a30Bble
HaBBLIKW TIPH PellleHNH CTaHJaPTHBIX 33/1au 0e3 OIMO0K 1 HeIoUeToB

XOpOILO

YpoBeHb 3HaHUH B 06beMe, COOTBETCTBYIOLL|EM IPOrPaMMe TIOATOTOBKH.
Hormy1ieHo HeCKOJIBKO HerpyObIx omboK. [Ipo/ieMOHCTPHUPOBaHbI BCE OCHOBHBIE
yMeHwusi. PeltieHbl Bce OCHOBHBIE 33lauM ¢ HerpyObiMU omnbKaMu. BrimonHeHb! Bce
3a/laHus1, B TIOTHOM 00BbeMe, HO HeKOTOpbIe ¢ HefoueTaMu. [IpojeMOHCTPUPOBAHEI
0a30Bble HaBLIKU TIPH PEIIeHUH CTAHAAPTHBIX 3a/]au C HEKOTOPBIMH HeJJ0UeTaMu

YAOBJ/IETBOPDUTE/IBHO

MuHMManBHO JOMYCTUMBIM YPOBEHb 3HaHUH. [lomyIieHo MHOTO Herpy0bIxX
om6ok. I[TpoieMOHCTPUPOBaHBI OCHOBHBIE YMeHHs1. PellieHbl TUTIOBbIe 3a/jaull C
HerpyObIMU o1IMOKaMU. BbInosiHeHs! Bce 3a/laHusl, HO He B [10JTHOM 00beMe.
VmeeTcsi MUHUMAJTBHBIN HAOOP HAaBBIKOB /IS PellleHHs CTaHJapTHBIX 3a7ad C
HEKOTOPBIMU HeJjoueTaMU

Hey/IOB/IETBOPUTETBHO

YpoBeHb 3HAaHUM HIKe MUHUMa/bHbIX TpeboBaHui. iMmeny mecTo rpy6bie
ombku. TIpy pelieHHUH CTaHAAPTHBIX 3aJau He MPO/IeMOHCTPUPOBAHbI OCHOBHbIE
yMeHuUs1 U 6a30Bble HaBbIKU

I1JI0X0

OTcyTCcTBHE 3HAaHWM TeOopeTHYecKoro MaTepuana. OTCyTCTBHe MUHUMAJIbHBIX
yMmeHuil. OTCyTCTBHe BaJieHus1 MaTepranoM. HeBo3MOKHOCTE OLIeHUTh Hajluuue
3HAHWM, YMEHUH 1 HaBBIKOB BCJIEJICTBHE OTKa3a 00yJaroIierocs ot OTBeTa

6. YueGHO-MeTOfMUeCKOe 1 HH(OpMaLOHHOE o00ecrieyeHHe JUCIMILTHHBI (MO/y/151)

OcHOBHasi TuTeparypa:

1. CnecapeB Banepuii iBaHOBMY. XUMUsI : OCHOBBI XUMUU XKUBOTO : yuel. [/isi CTYZIeHTOB BY30B,
00yyUaroIIKXCs TI0 eCTeCTBeHHOHAYY. HarpaB/IeHHsIM U CTIeLIMaIbHOCTSM. - 6-e u3f., ucrnp. - CII6. :
Xumwmzgar, 2015. - 784 c. : un. - ISBN 978-5-93808-253-3 : 690.00., 99 3k3.

2. I'muuka H. JI. O6irjas xumus B 2 T. Tom 1 : yue6nuk / H. JI. I'nubka ; moa pegakiueii B. A. Tlornkoga,

A. B. Ba0Okoga. - 20-e u3z. ; mep. u jor. - Mocksa : FOpaiit, 2023. - 353 c. - (Briciiee o6pa3oBanue). -
ISBN 978-5-9916-9353-0. - Tekcr : 3nekTponHsIii // SBC "HOpait".,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=840417&idb=0.

3. 'muuka H. JI. O6mast xumus B 2 1. Tom 2 : yue6nuk / H. JI. I'munKka ; oz pegakipeii B. A. TTornkoga,

A. B. Babkoga. - 20-e u3p. ; miep. 1 fo1. - Mockga : FOpaiit, 2023. - 379 c. - (Boiciiee o6pa3oBaHmue). -
ISBN 978-5-9916-9355-4. - Tekcr : anekrponHsbiii // O5C "FOpait".,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=841002&idb=0.

4. I'nuuka H. J1. 3agaun v ynpa>kHeHUsI 10 0011ield Xumuu : yueOHo-TipakTHueckoe rocobue / H. JI.




I'nmuuka ; o pegakuueii B. A. TTonkoBa, A. B. babkoga. - 14-e u3z. - Mocksa : FOpaiiT, 2023. - 236 c. -
(Briciiee obpa3oBanue). - ISBN 978-5-9916-8914-4. - Tekcr : anekrpoHHbiii // OBC "FOpaut"., https://e-
lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=848919&idb=0.

[ononHuTenbHas TUTepaTypa:

1. EpuioB FO. A. O6ujast xumust. buodusnueckast xumusi. Xumusi OMOTeHHBIX 371IeMEHTOB B 2 KH. KHura
1 : yuebnuk / FO. A. Epmios, B. A. ITonkos, A. C. BepasHz. - 10-e u3f. ; ucnp. u gom. - MocKBa :
FOpaiiT, 2023. - 215 c. - (Beiciiee o6pa3oBanue). - ISBN 978-5-9916-8659-4. - TeKCT : 3/1eKTPOHHBIH //
ObC "FOpawut"., https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=847945&idb=0.

2. EpmioB FO. A. Ob6imas xumusi. bBuodusnueckast Xumust. XvMusi OMOT€HHBIX 37IEMEHTOB B 2 KH. KHura
2 : yuebnuk / FO. A. Epiio, B. A. Tlomnkos, A. C. Bepnsuz,. - 10-e u3f. ; ucrip. 1 gor. - Mocksa :
FOpatiT, 2023. - 360 c. - (Beiciiee o6pa3oBanue). - ISBN 978-5-9916-8660-0. - TeKcT : 3/1eKTPOHHBIH //
3BC "HOpauT"., https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=846931&idb=0.

[TporpammHoe obecrieueHrie 1 VIHTepHeT-peCcypchl (B COOTBETCTBHUU C CO/lePKaHUEM IVCIATUIAHBI):

HopmatuBHbIe okymMeHTHI: http://www.consultant.ru/

3BC «HOpatiT». Pexxum fgoctyma: http://biblio-online.ru

9BbC «KoHcynbTaHT cTyAeHTa». Pexxum poctyma: http:// www.studentlibrary.ru
IBC «JIaub». Pexxum gocryma: http://e.lanbook.com/

IBbC «Znanium.com». Pexxum ocTyna: www.znanium.com

7. MaTepHa/IbHO-TeXHHYeCKoe ofecreyeHHe JUCLUIIMHBI (MO Y1)

YueOHble ayAWTOPUM [i/isI TIPOBeJIeHHs yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa30oBaTe/bHOM
MIPOrpaMMOM, OCHAI[eHbl MYJbTUMEAUMHBIM 000pyZOBaHUEM (TIPOEKTOP, 3KpaH), TeXHUUYeCKUMHU
cpeicTBaMM  00yueHMs, CIleLjMaJM3MpOBaHHbIM 00opyZoBaHMeM: jabopaTopusi, OCHallleHHas
00opyi0oBaHMEM: BBITSDKHbIE IIKa(bl; IITaTUBLI C JIalIKaMX M KOJIbL[AMH; XUMHUUecKast riocyza obiero
U CleLUaJbHOr0 Ha3HauyeHWs; CYLIWIbHBIM LIKa(; BaKyyMHbIM HacoC; BOJOCTpPYMHbIe HAacOCh;
JVCTU/IIATOP; TeXHUUeCKWe ¥ aHAJMTUYeCKHWe BeChbl; MPHUOOPHI [ OIpeZesieHus] TeMIIepaTyp
IIaB/IeHUS U KUIeHUst; peypakToOMeTp; PTYTHbIe TepMOMETPbI; HAO0p XUMUUYECKHX PeaKTUBOB

[TomelijeHust 151 CaMOCTOSITeIbHOM paboThl 00yYaroLMXCsl OCHAlL|eHbl KOMITbIOTEPHON TeXHUKOW C
BO3MO)KHOCTBIO TIOAK/MIOUeHUs1 K ceTd "VHTepHer" U oOecrieyeHbl [OCTYIIOM B 3/I€EKTPOHHYIO
MH(pOpMaLMOHHO-00pa3oBaTe/IbHYI0 Cpefy.

IIporpamma cocrtaBieHa B cooTBeTcTBMM C TpeboBanusimu OC HHI'Y 1o HampaB/ieHHIo
noArotoBKy/crietianbHOCTH 30.05.02 - MeauiuHcKas 6ruodusmka.

ABTop(b1): 3aiueB Cepreit [IMUTpreBUY, JOKTOP XMMUUECKHUX HAYK, JOLIEHT.
3aBenyroumii Kadeapoii: 3aiitieB Cepreil [IMUTpUeBUY, JOKTOP XUMHUYECKUX HayK.

ITporpamMma ozl06peHa Ha 3ace/jlaHUM MeToAnueCcKoi Komuccuu ot 05.12.2023r., ipoTokost Ne 2.
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