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PABOYAS NPOrPAMMA YYEGHOW AUCLUMUNIINHBI

B1.0.10 OGwasn u HeopraHu4yeckas XumMus

1. Koa v HaumeHoBaHu1e HanpaBneHUsl NOAroToBKU/cneunanbLHOCTH:
04.03.02 — Xumus, ¢husuka u MexaHUKa Mamepuasios

2. Mpodunb noarotoBku/cneuynanusauna: MamepuanosedeHue u uHAycmpusi HAHOCU-
cmem

3. KBanudukaumsa BbinyCKHUKA: 6akasaep
4. ®opma obyyeHuUN: OYHasi

5. Kacdhbeppa, oTBevalLas 3a peanusaymio QUCLUNNUHbI: MamepuasiogedeHusi U UHOY-
cmpuu HaHocucmem

6. CoctaButenu nporpammbl: Kocmprokoe Bukmop ®edoposudy, 0.x.H., Ooy.; ToMuHa
Enena BukmopoeHa, 0.x.H., doy.; Camouinoe AnekcaHop Muxatnosud4, 0.X.H., Aoy.,;
Cnadkoneesuee bopuc Bnadumupoeud, K.X.H., O0Uy,.

7. PekomeHaoBaHa: Hay4HO-METOONYECKMM COBETOM XMMNYECKOrO doakynbTeTa, MPOTOKO
Ne4 ot 25.04.2023

8. YyeOHbIN roa: 2023/2024 CemecTpsbl: 1,2



9.Uenun 1 3agaum y4ebHOM AUCLUUNIIUHBI

Llensmu oceoeHusi y4ebHOU ducyurniuHbl 181151F0OMCH:

— pbopMunpoBaHue y CTyaeHTa NONHOM CUCTEeMbl NpPeaCTaBNeHU O TeEOPETUYECKUX NOJIO-
XEHNAX COBPEMEHHOW OOLLEN N HEOPraHNYECKON XUMNKN, 06 OBLLINX KaYEeCTBEHHbIX U KONIMYECT-
BEHHbIX 3aKOHOMEPHOCTSX NPOTEKAHNA XMMUYECKMX NPOLECCOB N ABNEHUA B pasfNYHbIX pnsn-
KO-XMMUYECKNX CUCTEMax C Y4ETOM (pyHAAMeEHTanbHbIX MONOXEHUN (PUINKU U XUMUMN.

— N3y4yeHne CBOWNCTB 3NIEMEHTOB N 0bpasyeMbiX MU COEQUHEHNIN HA OCHOBE MOSOXEHWIA
obwen xummnn n MNeprnoanveckoro 3akoH Kak OCHOBbI XMMUYECKON CUCTEMATUKN.

3adayu y4yebHoU OucyurnuHsbl:

— [gaTb npeacTtaBneHne O TeOPEeTUYECKUX OCHOBAX U MOHATUSAX COBPEMEHHOW XUMUMW,
CTEXNOMETPUYECKMX 3aKOHAX XUMUU;

— TMO3HaKOMWUTb YYalMXCA C OCHOBHbIMW 3aKOHaMW MpoTEKaHUsa nbbIX uU3nko-
XUMUYECKNX NPOLECCOB BO BPEMEHN N 3aKOHOB YCTAHOBMEHUS XMMUYECKOro 1 ¢ba3oBoro paBs-
HOBECMKS;

— AaTb OCHOBbI Y4EHMSI O pacTBOpaXx, BKNOYast pacTBOPbI ANEKTPOSIUTOB;

— 03HaKOMWUTb CTYOEHTOB C MOLENSAMM CTPOEHUS aTOMa U pasfiIMYHbIMK TUNaMnU XMMn4ye-
CKOWN CBSA3M;

— AaTb NpeacTaBneHne o cneunduke TBEpAOro COCTOSHNA BeLECTBA, PaCCMOTPETb OC-
HOBbI (PN3NKO-XMMNYECKOro aHann3a n OCHOBHbIE TUMbI Anarpamm COCTOSAHWS;

— paccMOTpEeTb Knaccugukauno XMMNMYECKNX 3NIEMEHTOB, NPOCTbIX, OMHAPHbBIX U CIOX-
HbIX XMMUYECKNUX COEOANHEHUI;

— [aTtb 00LLYI0 XapaKTEPUCTMKY rpynn anemMeHToB [lepnoanyeckon CUCTeMbI

— MO3HaKOMUTb CTYAEHTOB C OCOOEHHOCTSIMU XMMUWN KOHKPETHbIX 3fIEMEHTOB U UX Hau-
oonee Ba)HbIX COEANHEHUI;

— naTb obulee npeactaBrieHMe O XUMUM PagNoaKTUBHBIX U CUHTE3UPOBAHHbIX 3NIEMEH-
TOB;

— O3HaKOMMUTb CTYLEHTOB C OCHOBHbLIMW HarnpaBfeHUSAMU Pa3BUTUSE HEOPraHNYECKON XU-
MUK, NpobnemMammn CMHTE3a HOBbIX HEOPraHWYeCcKMX BELLECTB C 3apaHee 3adaHHbIMW CBOWCT-
BaMun, B TOM 4ucrie u B oopMe HaHomaTepuarnoB (NosynpoBOAHUKN, DeppuTbl, HeopraHuye-
CKve nonumepbl 1 T.M.).

10. MecTo y4ye6HOM ancuuNuHbI B cTpykType OOI:

AucumnnuHa BxoauT B 0b6s3aTenbHyo YacTb 6rnoka b1.

TpeboBaHMst K BXOAHbIM 3HAHUAM, YMEHUSIM M HaBblkaM: OCBOEHMEe aucumnnuHbl «Obuwas
N HeopraHuyeckasa xmmusi» 6asmpyeTcsl Ha 3HaHUAX N YMEHUSX, CHOPMUPOBAHHBIX B npoLecce
n3yyeHus npegmeta «XumMmmsa» B obuieobpasoBaTenibHon wkone. CTyaeHTbl JOMKHbI 3HaTb OC-
HOBHbIE KIaccbl HEOPraHNYeCKNX CoOeaUHEHUIN, 3aKOHOMEPHOCTU U3MEHEHNSA CBOWUCTB BELLECTB,
BUObl XMMUYECKON CBA3N U YMETb COCTaBNATb ypPaBHEHUA XMMWYECKUX peakuuun, 3anucbiBaTb
3NEKTPOHHbIE (POPMYIIbl ANIEMEHTOB MariblX NEPUOAOB, peLlaTbh pacyeTHbIe 3a4a4um No XMMnUu.
[aHHaa gncumnnunHa siBnsieTcsa npegwecTteyowen gucumnnmHam « CTpyKTypHas XMMust n Kpu-
crannoxnmuay, « CoBpeMeHHasi pusmyeckas xummnay, «MaTtepnanosegeHmey, «HaHoTexHono-
mun», «HaHomaTepuansl», «[MonynpoBoAHUKOBbLIE MaTepuarnbl U CBEPXNPOBOOHUKMY, «HaHOK-
nactepbl U HAHOCTPYKTYPbI: CUHTE3 U CBOUCTBa», « KOMNO3MLUMOHHbIE MaTepuanbl», «llepcnek-
TMBHbIE PYHKUMOHArbHbIE MaTtepmanbl», « KOHCTPYKUMOHHbIE MaTepuanbl», « TOHKME MNEHKN U
reTepoCTPYKTYPbI».



11. NMnaHupyeMble pe3ynbTaTbl OGy4YeHUsi MO AUCUUNIMHe/MOAyNIO (3HaHWUA, YMEHUA,
HaBblK1), COOTHECEHHbIE C NMIIaHUPYEMbIMU pe3ynibTaTaMU OCBOEHUA o6Gpa3oBaTeribHOM
nporpaMmmbl (KOMNETEHLMSAMMU) U MHOUKATOPaMU UX [OCTUXKEHUS:

Koga HasBaHue komne- Koa(b1) UHamnkaTtop(bl) MnaHvpyemMble pesynbTaTbl 00y4YeHus
TEHLMK
OlK-1 | CnocobeH ucnonb- | OMK-1.1 | UcnonbayeT npu 3HaTb: OCHOBHbIE PyHAaMeHTarnbHbIE 3aKOHbI
30BaTh Mpu peLue- pelueHun 3agad XUMWUW; OCHOBHbIE MONOXEHUS YYEHNS O XMMKNYe-
HWUK 3agay npo- nNpodeccuoHanbHOM | CKMX Mpoleccax, pacTBopax; namko-
dreccuoHarnbHON AEeATENBHOCTN TEO- | XMMUYECKME CBOMCTBA 3NIEMEHTOB, MPOCThIX U
OesTenbHoCTU no- peTMYEeCKME OCHOBBI | CITOXHbBIX HEOPraHNYECKNX COEAMHEHWIA; 3aKOHO-
HUMaHue TeopeTu- PU3MKO-XMMUU MO- MEPHOCTN U3MEHEHWSI CBOWCTB B 3aBMCMMOCTM
YEeCKMX OCHOB XM- NynpOBOAHUKOBBIX OT nonoxenwus B Neprnogunyeckon cnucreme; oc-
MUK, hrankm ma- MaTepumarnos HOBbI (PU3NKO-XMMMWM NONYNPOBOAHNKOB;
Tepuanos n Mexa- YMeTb: UCNomnb3oBaTh NOMyYeHHbIe 3HaHWS A5s
HWKN MaTepunanos onucaHms PU3nKO-XMMNYECKNX NPOLECCOB;
nonb3oBaTtbcs Nepnoanyeckon cuctemon ane-
MEHTOB M NPOrHO3npoBaThL CBOMCTBaA MaTepua-
nos;
Bnagetb: HaBblkamMu pelleHnst 3agad, BO3HU-
KatoLLMX Npu BbIMNOSTHEHWUM NPOdECCUOHAITBHOM
aesTensHocT B obnactu uccnegoBaHus nony-
NPOBOAHMKOBbIX MaTepmanos
OlK-1.2 | NcnonbkayeT npwm 3HaTb: COBPEMEHHOE COCTOSIHME TEOPUI CTPOE-
pelueHnn 3agad HWUst aTOMa M XMMUYECKOW CBSA3W, TEOpEeTUYECKNE
NPogeCcCUoOHaNbHOM | OCHOBbI CTPYKTYPHON XMMWN HEOPraHNYeCKnX
AeATenbHOCTN Teo- | BELLECTB M MaTepuaros;
peTuyeckme OCHOBbI | YMETb: UCMONb30BaTh 3HAHWUS TEOPETUYECKMX
CTPYKTYPHOM XMMUN | OCHOB O6LLIEWN, HEOPraHNYECKOM U CTPYKTYPHOW
HeopraHN4YecKkmx XMMUM NS pelleHns 3agad npodeccmoHanbHom
MaTepuarnos AesaTenbHOCTY;
BnageTb: HaBblkaMy peLUeHNst KOHKPETHbIX 3a-
Aay npodeccnoHansHON AeaTenbHOCTU C Npu-
MEHEeHMeM TeOPETUYECKUX OCHOB CTPYKTYPHOM
XMW HEOPraHNYECKNX MaTepunarnos
OlK-1.3 | Ncnonb3yeT npu 3HaTb: TeopeTuyecKkne OCHOBbI MEXaHWUKU HEOp-
peLueHnn 3agay raHM4eckux maTepuarsnos;
npodeccuoHanbHOr | YMeTb: MPUMEHATL NPY peLleHnn 3agay npo-
AEeATENbHOCTUN Teo- | PECCUOHANbHOM OEATENBHOCTU TEOpeTUYECKME
peTuyecKme OCHOBbBI | OCHOBbI MEXaHUKM HEOPraHWYEeCKMX MaTepuaros;
MexaHuku matepua- | BnageTtb: HaBbikamMmy MCNONb30BaHUA Npu peLue-
nos HUKW 3aa4 NPodreccUoHanbHON AeATENBHOCTH
TeopeTn4eckne OCHOBbI MEXaHUKN HeopraHuye-
CKUX MaTepuanos
OlK-1.4 | NpegnaraeT uHtTep- | 3HaTb: METOAMKN 06pabOTKM U UHTEpPRpeTaLun
npetaunio pesynb- pes3ynbTaTtoB 3KCMNEPUMEHTOB N PACHETHO-
TaToB 3KCNEPUMEH- | TeopeTU4ecknx paboT c NpMMEHeHeM TeopeTu-
TOB U pacy€THo- YECKMX OCHOB XMMUK, (PU3NKM U MEXAHWKN MaTe-
TeopeTnyeckux pa- punanos;
00T c ucnonb3oBa- YMeTb: UHTEprpeTUpoBaTh pe3ynbTaThl IKCne-
HMeM TeopeTuye- PUMEHTOB M pacYETHO-TEOPETUYECKMX paboT,
CKUX OCHOB XUMUW, 4YeTKo chOopMynMpoBaThb IMaBHbIE BbIBOAbI, OLEe-
PU3MKN N MEXAHUKM | HUTb BO3MOXHYIO MOMPELUHOCTb U3MEPEHWI, Bbl-
MaTepunarnos ABWUTb Hanbonee CyLeCTBEHHbIE haKTOpbI N3Y-
YaeMoro SABeHNs;
Bnagetb: HaBbikamu NpeAcTaBeHns u onuca-
HWS pe3ynbTaToB XMMNYECKOTro NCCregoBaHNs C
NCMNOMb30BaHNEM TEOPETUYECKNX OCHOB XMMUW,
PU3MKN N MEXAHUKM MaTeprarnos
OrlK-2 | CnocobeH npoBo- OllK-2.1 | Pabotaet ¢ xumun- 3HaTb: NpaBuna n HoOpMbl TEXHUKN Be30NacHOCTH

anTb ¢ cobntoae-
HMEM HOPM TEXHU-
K1 6e3onacHocTu

4YeCKnmMmu BeLlecT-
BaMu ¢ cobnogeHu-
€M HOPM TEXHUKUN

npu pa60Te C XMNYECKMMMN BeELLLECTBaAMU;
YMmeThb: aHanmM3npoBaTb BO3MOXHble NnocneacT-
BUA NPOTEKAHUNA TOro Ui NHOIrO XMMNUYECKOIro




3KCMNEPUMEHT Nno
CUHTE3Y 1 aHanuay
XUMUYECKNX Be-
LecTB, uccrnego-
BaHUIO peakuui,
npoLeccoB 1 Ma-
Tepuarnos, gnarHo-
CTUKM (hpmsnvecknx
N MeXaHN4eCKnx
CBOWCTB MaTtepua-
nos

©e3onacHocTn

npoLecca;

BnageTb: HaBblikamu 6e3onacHoi paboTkl B Xu-
MUYeckoin nabopaTopum 1 obpaLleHUs ¢ XUMu-
Yyeckol nocyaoi, ¢ nabopatopHbiM 0GopyaoBa-
HMEM U peakTUBaMm

OlK-2.2 | MNpoBogut akcnepu- | 3HaTb: METOAMKU NMPOBEAEHUS OTAENBHBIX XUMU-
MEHT no nccnego- YecKkunx onepaumm;
BaHWIO peakuui, YMeTb: npaBurbHO NPOBOAUTL NpeayCMOTPeH-
npoLeccoB 1 maTe- Hble NPOrpamMmMon XMMUYecKne aKCnepuMeHThbl No
puanos C UCNONbL30- | UCCNegoBaHUIO peakumin, MpoLeccoB U MaTe-
BaHMEM CTaHOapTWU- | puarnos;
3MpoBaHHbIX Npoue- | Bnagetb: TEXHMKOW XMMUYECKOrO SKCNEPUMEHTA
ayp N OCHOBHbIMW HaBblkaMU 3KCMEPUMEHTANbHOMN
paboTbl, CBA3AHHOM C UCCNefOBaHNEM XUMUYe-
CKMX MPOLLEeCCOB, CUHTE30M HEOPraHN4YeCcKuX Be-
LLIeCTB M ONUCaHWeM X CBOMCTB
Or1K-2.3 | MNMpoBoaunT cTak- 3HaTb: CYLLHOCTb OCHOBHbIX Ornepalui no nep-
JapTHble onepaumMmM | BUMHOW ANArHOCTUKE PU3NYECKUX U XUMUYECKUX
no AnarHoCTuKe u- | CBOMCTB HEOPraHMYeCKUX MaTepmnanos;
3UYECKUX N XUMnye- | YMmeTb: BbibnpaTb HEOOXOAMMbIE METOLAMKN U
CKUX CBOWCTB MaTe- | nocrnegoBaTeribHOCTb CTaHAapTHLIX onepauui
puarnos ONarHOCTUKM (OU3NYECKUX U XUMNYECKUX CBONCTB
HeopraHM4yecKknx BeLecTs 1 maTepmanos
BrnapeTb: TeXHWKOW cTaHOapPTHbLIX onepaumnn n
OCHOBHbIMU HaBbIKaMW ANArHOCTUKM PUINYECKMX
N XMMUYECKNX CBONCTB HEOPraHNU4eCKMX Marte-
puanos
OlK-2.4 | NpoBoanT nccnefo- | 3HaTb: BO3MOXHOCTU U 06nacTu UCnosnb30BaHNA

BaHWsi CBONCTB Be-
LecTB 1 matepua-
noB C ncnonb3oBa-
HUEM CEPUIHOrO
Hay4Horo obopyno-
BaHus

CEpPUINHOro Hay4YHoOro obopyaoBaHus;

YMeTb: NoMnb30BaThCs CEPUNHBIM NTabopaTopHbIM
Hay4HbIM 060pyaOBaHUNEM;

Bnagetb: HaBblkamMy UccneaoBaHWsS CBOMCTB
HeopraHu4ecknx BeLecTB U MaTepuarnos C 1c-
Nnonb30BaHWEM CEPUNHOIO Hay4YHoro obopyao-
BaHUS

12. O6beM gUucUUNNUHbI B 3a4eTHbIX eaMHuuax/yac. — 17/612.
dopma NPoMeXyTOYHOM aTTecTaLlmm — 3K3aMeH

13. TpyaoemMKocTb No BuAam y4eb6Homn paboTbl

TpyaoeMKkoCcTb
Bug yuebHom paboTbl Bcero Mo cemecTpam
1 cemecTp 2 cemecTp
KoHTakTHas pabota 386 220 166
nekyum 132 68 64
npakTuyeckune 34 34 -
B Tom uncne: | J1200paTopHbie 204 102 102
rpynnosbie 16 16 -
KOHCYmnbTaumm
KypcoBasi pabota 2 cem.
CamocTtosTensHas paboTa 154 68 86
MpomexyTouHasa aTtTecTauuna (01 sk3ameHa) 72 36 36
UToro: 540 288 252




13.1. CogepxaHne gUCUUNIINHDbI

n/n Peanusauus
pasaena guc-
HaumeHoBaHuve pasgena LUUMNIMHBI C
CopgepxaHve pasgena QUCUUnivHbI
AVCUMNIUHBI MOMOLLbIO OH-
nawH-kypca,
QYMK *
1. Jlekumm (1 cemecTp)
1.1 dyHaameHTanbHble 3akoHbl | Mpeamet xumun. OcHOBHble 3apaudnm kypca. Obuwas AYMK
N TEOPUN XNMUU xumusi. HeopraHuveckas xumus. PyHoameHTanbHble | https://edu.vsu
3aKOHbI M TEOPUN XUMUN. .ru/courselvie
w.php?id=113
13
1.2 CrtpoeHune atoma mn xumumde- | Onbitbl Pesepdpopaa. MnanetapHas mogens. Mogens Bo- JYMK
CKasi CBA3b. pa. MNoHsaTue o kBaHTOBOM MexaHuke. KBaHToBble ync- | https://edu.vsu
na v npuHumna Maynu. Op6utanu. MNpasuna XyHaa u | .ru/courselvie
KneuykoBckoro. MHOroanekTpoHHble aTtoMbl. AddpekTbl | w.php?id=113
3KpPaHMPOBaAHUSA U MPOHMKHOBEHMUS. ATOMHbIE U Opbu- 13
TanbHble paguychkl. lNMoTeHuMan noHM3aumm n cpoacTBo
K 9nekTpoHy. ATOMHOe siapo. M3oTonbl u usobapsbl.
XMMUYeckas CBSI3b U €€ OCHOBHblE XapaKTepPUCTUKM:
aHeprMst 1 anvHa. KoBaneHTHast cBsA3b. Hachkiwae-
MocTb u ctexmomeTtpuss. MBC 1 MMO. KpaTHocTb u
nopsgok ceaAsun. Mondapusauuns KOBaneHTHOW CBS3W.
OnekTtpooTpuuaTtensHocTb. MoHHas cBasb. CTeneHb
okucnenusi. Metannuyeckasa cesasb. ObLme cBoncTBa
meTannoB. BaH-gep-BaanbcoBa cBaA3b. OpreHTaunoH-
HbIW, NONAPU3ALNOHHLIA N ANCNEPCUOHHBIN AhdEKTDI.
BogopogHas cBsi3b 1 yCroBUSA €€ BO3HUKHOBEHMS.
1.3 Y4yeHne o xummyeckmx npo- | TepMoguHaMmmyeckme cuctemol, napameTphbl, PyHKUNN. QYMK
Leccax 3K30- 1 aHgoTepMmuyeckne peakumn. 3akoHbl JlaBya- | https://edu.vsu
3be-flannaca u Necca. MNoHATME O XMMUYeckon Tepmo- | .ru/courselvie
AvHamuke. [NepBoe Havano TepMoavHaMuKK. BHyTpeHHss | w.php?id=113
3Heprus. OHTanbnus. Bropoe Havyano TepmMoaMHaMUKW. 13
OHTponusa. CeobogHas aHeprust [mMbbca. Kputuka
npuHuuna beptno. MNMoHATME O XMMWYECKOW KUHETUKE.
CKkopoCTb XMMMYECKMX peakumi. Nopsgok u Morneky-
nsapHocTb peakumn. OCHOBHOM 3aKOH XMMWUYECKOW KK-
HeTUKN. YpaBHeHne AppeHuyca. DHeprusi akTMBauum.
Xnmnyeckoe paBHoBecue. KoOHCTaHTa XUMMWMYECKOro
pasHoBecus. MpuHumn Jle Wartense. Katanus.
1.4 Kugkoe coctosiHue. Pac- | PactBopbl. Xumundyeckas Teopus pactBopoB MeHae- JYMK
TBOPbI neesa. VigeanbHbin pacteop. KonnuratusHele cBoncT- | https://edu.vsu
Ba pactBopoB. 3akoHbl Paynga u NeHpu. 3akoH BaHT- | .ru/coursel/vie
locbda. IneKkTponuTbl U HEINEKTPONUTLI. Teopus anek- | w.php?id=113
TPONMTMYECKoN auccoumaumn. KucnoTbl, OCHOBaHUSA U 13
conu. Teopun KUCNOT M OCHOBAHMWI: CONbBOCUCTEM,
NPOTOHHas, 3neKTpoHHas. CunbHble N cnabble anek-
TponuTbl. KoHcTaHTa n cTteneHb guccoumaumn. MoHs-
TMEe O Teopum CunbHbIX anekTponutoB. KoadduumneHt
akTMBHOCTU. pH. MNoHATME O KMCNOTHO-OCHOBHbLIX WH-
aukaTtopax. NoHHble ypaBHeHud. [NMpounsBedeHne pac-
TBOpPUMOCTU. [Maponn3. CTeneHb M KOHCTaHTa rmapo-
nn3a. MNoHsATMEe O HOopMarnbHbIX 3MEKTPOAHbLIX MOTEH-
unanax MetannoB. ONEKTPOXMMWUYECKUA psag Hanpsi-
XeHusl. OKMCNUTENbHO-BOCCTAHOBUTESbHbLIE PEeaKUUN.
MeTtoapl ypaBHMBaHMS OkucnutenbHo-
BOCCTaHOBUTENbHbIX peakuuin. HopmanbHble OKuc-
NNTENbHO-BOCCTAHOBUTENbHbIE MOTEHUManbl. Ypas-
HeHne HepHcTta. J3nekTponus. 3akoHbl Papapges.
ONEeKTPOXMMUNYECKNIA SKBUBASEHT.
15 TBeppoe coctosiHne. Teep- | MNoHsaTHe o TBepaon dase. Kpuctannmyeckoe, CTEKMO- JYMK

gble pacteopbl. MeTtanno-

obpasHoe n amopdHoe coctosiHne. [loHATME O 30H-

https://edu.vsu




XUmus. HoW Teopuwn TBepaoro Tena. MeTtannel, nonynposoA- | .ru/course/vie
HUKN W aunanekTpukn. MeTtoa usmko-xumudeckoro | w.php?id=113
aHanuasa. Npaeuno a3 'mobca. OcHoBHbIE TUMLI Ana- 13
rpamMmm cocTtosiHus. Teepgble pacTteopbl. OGpasoBaHue
TBEepAbIX pactBopoB. OCHOBHbIE TuUMbl TBEpPAbIX pac-
TBOPOB: 3aMelleHusl, BblMUTaHusA, BHeapeHus. Orpa-
HUYEHHas M HeorpaHuyeHHas pacTBopumocTb. Me-
Tannoxummus. CoegnHeHnsi KypHakoBa. dasbl JlaBeca.
OnekTpoHHble coeanHeHnst KOm-Posepun. dasbl BHe-
OpeEHus.

1.6 KomnnekcHble coeguHeHns KomMnnekcHble coeanHeHna u OBovHble conn. Teopus AYMK
BepHepa. Knaccudmkauma komnnekcHbix coegnHenui. | https://edu.vsu
YCTOMUYMBOCTb KOMMMEKCHbIX coeanHeHuin. HomeHkna- | .ru/course/vie
Typa v U30Mepusi KOMMNIEKCHbIX coeanHeHnin. Teopus | w.php?id=113
TpaHcBnusHUA YepHsieea. MBC npumMeHUTENBHO K 13
KOMMMEKCHbIM coeanHeHnsaM. HU3ko- U BbICOKOCMUHO-
Bble komnnekcol. TKI n TTJ1. MpegcraBnenne o MMO
NPYMEHUTENBHO K KOMMIEKCHBIM COEANHEHNSIM.
1. llekunm (2 cemecTp)

1.7 Mepunogmyecknin 3aKoH Kak Mepnogmyeckmii 3aKoOH Kak OCHOBa XMMWYECKOW CuC- AYMK
OCHOBa XMMMWYECKOWN CUCTe- | TeMaTuki. OTanbl pasBUTUS nepuoguydeckoro 3akoHa. | https://edu.vsu
MaTUKK Mepuognyeckaa cucrema kKak matpuua. lNpuvHuun uH- | .ru/courselvie

BApMaHTHOCTM MNONOXeHUsa anemeHTa. [lepmoabl u | w.php?id=454
rpynnel. pynnoBas u Tunosasa aHanorus. Tunndeckune 6
anemMeHTbl. [MonHbIe U HEMOSHbIE 3NEKTPOHHbIE aHano-

. BTopuyHas u BHYTPEHHAS NEPUOANYHOCTb M WX

NposiBMeHne B U3MEHEHUSAX opbuTanbHbIX pagnycoB m

noTeHUManoB MoHu3aumn. Fopu3oHTanbHas aHanorus.

[OnaroHanebHasa aHanorus.

Knaccudumkaumsa xvMMUYecKMx SMeMeHTOB Mo Tuny wu

3aceneHHOCTU 3NEKTPOHHbIX opbuTtanen. MonygnuH-

Hasi M ANMHHAsA bopMbl NEPUOANYECKON CUCTEMBI.

1.8 MpocThle BellecTBa Kak MpocThle BewecTBa Kak roMOaTOMHblE COeOUHEHUS. QYMK

rOMOaTOMHbIE COEOUHEHUS | XMMUYECKOEe M KPUCTaINIOXMMNYECKOE CTpoeHue npo- | https://edu.vsu
CTbIX BellecTB. MeTannbl 1 HemeTannbl B nepunognye- | .ru/course/vie
ckon cucteme. pannua LmHtnsa. ®dusnveckme ceoncT- | w.php?id=454
Ba MPOCTbIX BELLECTB. XUMMYECKME CBOMUCTBA NPOCThIX 6
BewlecTtB. OcobouncTble BewecTBa. HoBble Hanpas-
fieHns B COBPEMEHHOM MaTepuanoBegeHumn ¢ UCMosb-
30BaHMEM MPOCTbIX BELLECTB.

1.9 BuHapHbie xumnyeckne co- | buHapHble xumnyeckne coeguHeHmns. Knaccudmkaums QYMK

eMHEeHNSA BMHapHbLIX XuMHnyecknx coeamHeHnin. Kpuctannoxmmu- | https://edu.vsu
YyecKkoe CTpoeHne BUHAPHbBIX XMMUYECKNX COeaNHEHWI. | .ru/courselvie
M30anekTpoHHble paabl. iameHeHne xapaktepa cBsasun | w.php?id=454
M TMNa KPUCTanNnMYecKom CTPYKTYpbl B WU303MEKTPOH- 6
HbIX psigax. NMocTOAHCTBO M NEPEMEHHOCTb COCTaBa.
Oxkcugpl. BogopoaHble coefuHeHMs.
ManoreHnabl. TMHUKTOreHuabl. Kapbuabl, cunuuuabl,
Oopuapl. VIHTepMmeTannmMyeckue CoeanHeHus.

1.10 CHo)Hble XUMUYeckne co- CnoxHble XMMmuyeckme coeguHeHus. MIx knaccudguka- AYMK

e[ MHEeHNSA umnd. 'mgpokcmabl Kak xapaktepucrtuyeckme coeguHe- | https://edu.vsu
Husl. CoBpeMeHHasi KoHUenunst popMyIribHOro coctaBa | .ru/coursel/vie
rmgpokcnaoB. KncnoTHo-oCHOBHble cBolcTBa. AMdo- | w.php?id=454
TEPHOCTb rMapoKCUO0B. OkuncnutensHo- 6
BOCCTAHOBUTEMbHbIE CBOMCTBa rmuapokcnaos. Conu
KucrnopogcoaepXalumx kucnot. KomnnekcHble coeam-

HEHMs1.

111 Bogopoa Bogopoa. YHukanbHoe nonoxeHwe Bogopoda B ne- QYMK
puogudeckon cucteme. N3otonel Bogopoaa. Atomap- | https://edu.vsu
HbIA N MONEKYnaApHbIA Bogopon. dusmyeckne n xumu- | .ru/coursel/vie
yeckue cBomMcTBa Bogopoda. [mapuabl u BogopoaHele | w.php?id=454
coefuHeHus anemeHToB. BopopogHas aHepreTuka. 6

KOHCTpyKUMOHHbIE MaTepuanel Ans BOAOPOAHON SHep-
reTuku. MonydyeHve Bogopoaa. Boaa. NMepokeua Bogo-




poaa.

1.12

OnemeHTh! | rpynnel MC

OnemeHTbl | rpynnel. OcobeHHocTn nutus. Mpupoa-
Hble coeANHeHUs N nonyyeHne. dusmyeckne U XmMmm-
YeckuMe CBOWCTBa. XapaKTepUcTU4Yeckne coefuHeHus
nntusa. CoegMHEHUA NUTUS C OPYTUMU HEMETanamu.
Conu kncnopoaHbIX KucnoT. MeTtannoxumus.
Xapaktepuctuka anemeHtoB 1A-rpynnel. [NpupogHble
COeQMHEHMS U MONTyYeHMe LEeNnoYHbIX MeTannos. du-
3M4eCKMe N XMMUYECKME CBOWCTBA. XapaKkTepuctuye-
ckue coeguHeHus. CoeavHeHuUs ¢ ApyrMMy HemeTarn-
namn. Conu kucnopogcogepxawmx kucnot. Metanno-
xumus. MNMpumeHeHne.

Xapaktepuctuka anemeHToB 1B-rpynnbl. [NpupogHble
coefiMHeHus 1 nonyyeHne. Puanyeckne n Xmmmyeckue
CBOWCTBa. Xapakrepuctuyeckme coeauHeHus. Coegu-
HeHus ¢ Aapyrumn Hemetannamu. Conu Kucnopogco-
aepxawmx kucnoT. Metannoxmmus.

QYMK
https://edu.vsu
.ru/course/vie
w.php?id=454
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1.13

AnemeHTh! |l rpynnbl MC

OnemeHTbl |l rpynnel. OcobeHHocTn Gepunnus. MNpu-
poAHble CoeaVHEeHNst 1 nonydeHune. duanveckne n xu-
MUYeckue CBOWCTBa Gepunnusa. XapakTepucTudeckue
coeguHeHus. CoeguHeHUs C OpYrMMKU HemeTarnnamu.
Conu kucnopofcogepXalmx KACNOT U KOMMIIEKCHbIE
coegumHeHus. Metannoxumns 6epnnnus

OcoBeHHOCTN XUMUN MarHus. dusndeckne N xmmumye-
CKMe CBOMCTBa. XapaKTepuUCTUYECKNE COEOUHEHNS.
[BoiHble conu. LenunTtbl. Komnnekcbl. CoegnHeHuns ¢
apyrmmmn HemeTannamu. MeTannoxmmmsa marHus.
XapaktepucTuka anemMeHToB MOArpynnbl kanbuus. Xa-
paktepucTnyeckne coegnHeHusi. OCHOBHbIE TUMbI KpK-
CTannnYeckmx peLleTok MOHHbIX COeAMHEHWUIN, SHeprum
WOHHbIX peLLeTOK, PacTBOPUMOCTb OAHOTUMHbLIX CO-
eQVHeHun: TopMaoB, TIMOPOKCMAOB, kapboHaToB,
cynbaTtoB. AKBaKOMMIEKCHl [ABYX3apsiaHbIX WOHOB,
rmaponua. MeTtannoxumus.

XapaktepucTtuka anemeHToB |IB-rpynnbl. dusmyeckne
M XMMWN4YeCcKne CBOMCTBA. XapaKkTepuctnieckme coegu-
HEHVS N COedVHeHns ¢ gpyrmmmn HemeTannamu. Conm
KMCIOpoAcoAepXKaLLMX KMCIIOT N KOMMNIIEKCHbIE COean-
HeHus. MeTannoxmmus.

QYMK
https://edu.vsu
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1.14

OnemeHTh! Il rpynne MNC

OnemeHTbl Il rpynnbl. OcobeHHocTM xumumn 6opa.
MpupogHble coegnHeHns U nonyyeHve. dusmyeckme n
XUMMYeCcKne cBoncTBa 6Oopa. XapakrtepucTudeckue
coeanHeHus. bopHble kucnoTel. Bypa. CoeauHeHus ¢
apyrmmmn HemeTtannamu. bopaHbel. bopaHatel. Hutpug
Oopa, abpasuBHble MaTepuanbl Ha ero ocHoee. bopa-
3on. CoeguHeHns 6opa ¢ meTannamu.

OcobeHHoCTM Xxumumn antoMuHus. NpupoaHble coeam-
HeHus 1 nonydeHue. Pusanyeckme N XMMmn4eckne CBou-
CTBa antoMuHus. XapaKTepuUCTUYEeCKNe COeanHEHUS.
Mmapokeng antomunms. LnnHenn. CoeanHernst ¢ opy-
rmMu  HemeTannamu. Conu KUCMOPOAHbLIX KUCIOT U
kBacubl. KomnnekcHble coeguHeHusi. MeTtannoxumusi.
Vcnonb3oBaHne MeTannNM4eckoro antMuHUS  ans
NPOM3BOACTBA KOHCTPYKUMOHHBLIX MatepuanoB. Mate-
puarnbl Ha OCHOBE OKCuaa antoMUHUA.

XapakTepucTuka anemMeHToB noarpynnsl rannus. MNpu-
poAHble coeaVHeHNst 1 nonydeHne. dnUsnyeckne u xu-
MUYECKME CBOWCTBA. XapakTepucTuyeckme coeamnHe-
HUST U COeduMHEeHuUs ¢ Apyrumu HemeTannamu. Conwm
KncropoacoaepXkallmx KUCroT N KOMMITEKCHbIE COoean-
HeHnss. CoeaMHEHMs1 HU3KUX CTEMEHEeN OKUCHEHMS.
MeTtannoxumms. CoBpeMeHHble MaTepuarbl Ha OCHO-
BE rannus, MHAus u Tannus.

XapakTepuctuka SMneMeHTOB NOArpynnbl CKaHauMs W

QYMK
https://edu.vsu
.ru/course/vie
w.php?id=454
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P33. lMpupoaHble coeavHeHUs 1 NonydeHve metan-
nos. NTTpueBas u uepmnesas noarpynnbl NaHTaHUOOB,
NaHTaHWOHOE CXaTue. ONEKTPOHHOE CTPOEeHME aTo-
MOB UM 3aKOHOMEPHOCTU MpPOSABNAEMbIX CTEMNEHEN
okucneHusi. KomnnekcHble COeAUHEHUs1 faHTaHWOoB:
KOOPAMHALUMOHHbIE 4YMCna, KOOpAMHAUMOHHbIE MOMKn-
34pbl, 3aKOHOMEPHOCTU W3MEHEHUSI YCTOMYMBOCTMU
KOMMMEKCHbIX coeauHeHui. [MpuHUunbl pasgeneHns
penko3emesnbHbIX 3rieMeHToB. Puanyeckme n xmmmude-
CKMe CBOMCTBA. XapaKTepucTuyeckue coeauHeHUs W
coeamHeHua ¢ apyrmmmn Hemetannamu. Conu kucno-
poacoaepXaLlmx KACNOT U KOMMMEKCHbIE COeANHEHMS.
CoeavHeHna cteneHen okucnenus +4 n +2. Metanno-
XUMUS.

1.15

AnemeHThb! IV rpynnbl MC

OnemeHTbl IV rpynnbl. O6wasi xapaktepuctuka IV
rpynnbl. OcobGeHHOCTU XxMMUM yrrepoga. Yrnepog B
npupofe. CTpoeHne npocThbiX BeLLEeCTB: anmas, rpa-
duT, dynnepeHbl, rpadgeH, HaHOTpyOku. dasoBble
anarpaMmmbl MPOCTbIX BELLECTB, WU3MEHEeHWe rpaHuL
¢a3oBbIX paBHOBECUI C yBENUYEHNEM paguycoB ane-
MEHTOB. M3meHeHne anekTpoum3nyecknx CBOUCTB
NPOCTbIX BELLECTB B 3aBUCUMOCTU OT CTpoeHus. dnsu-
Yeckne U XMMM4Yeckue CBOWMCTBA yrrepona. XapakTe-
puctudeckne coeamHenus. Okenapl yrnepoga. Yronb-
Has 1 TMOyronbHas KMCNoTbl. HagyronbHble KUCNOThI.
KapbamuHoBas kucrnota. MoueBuHa. CoeauHeHusa ¢
apyrumm Hemetannamu. Cepoyrnepog LmaH. LmaHo-
BOOOPO M CUHUNbHas kucnota. [anoreHouMaHubl.
UnanHamng. LUwnaHoBaa kucnota M ee U3OMeEpHble
dopmbl. PogaHosogopoa. PogaH.

OcobeHHOCTM XMUK KpeMHust. pupogHble coeanHe-
HUA 1 nonyyYyeHne KpeMHus. dusndeckne n xmmmyeckme
CBOMCTBA KPEMHUA. XapakTepuctuyeckue coegunHe-
Hus. Okemabl KpeMHus. KpemHueBble kucnotbl. Cuna-
Hbl. [anoreHngbl KpemHusi. KpemHedTOpMCTOBOOO-
pogHas kucnota. CoegvHeHwWss ¢ OpyruMu HemeTarn-
namu. Hutpmg kpemuus. MNMpocTble U CroXHbIE CUnMKa-
Tbl. Antomocunukatbel. Ctekno. Cutannel. MeTtannoxu-
MUS KpeMHUs. KpeMHuIn kak ocHoBa MomnynpoBOLHUKO-
BOW MPOMBILLIEHHOCTMU.

XapaktepucTtuka anemeHToB IVA-rpynnel. MNpupoaHble
coeanHeHUs 1 NonyvyeHne repMaHusl, oroBa U CBMHLLA.
dusmyeckne U XMMMYeCcKne CBONCTBA. XapaKTepucTu-
yYecKkne CoeauHEHUs U CoeauHEHUs ¢ ApYrMMn Heme-
Tannamu. OcobeHHocTn coeguHennn Sn (1) n Pb (l1):
achdekT HenogenéHHom anekTpoHHoW napbl. Conu
KucropogcoaepXxatumx kucnot. KomnnekcHble coeam-
HeHunsa. MeTannoxvMMmnsa aneMeHToB MOArpynnel repma-
Hus. [lonynpoBOOHUKOBbIE YCTPOWMCTBA Ha OCHOBE
repmaHus.

Ob6Las xapakTepucTvka anemMeHToB noarpynnsl TUTa-
Ha. [MpupogHble coegmHeHus K nonyyeHue. dPusnye-
CKME U XUMMUYECKME CBOWCTBA. XapakTepucTuieckue
coeavHeHuns. CoeauHeHNs ¢ ApYrMMuM HemeTannamu.
Conu kucnopogcogepxawmx Kucnot. KomnnekcHble
coeanHeHus. MeTannoxMmus 3neMeHToB noAarpynmbl
TUTaHa. cnonb3oBaHue TUTaHa, LUMPKOHUA U racHUS
B KayeCTBe KOHCTPYKLIMOHHbIX MaTepuanos, LIUPKOHUIA
1 raoHMn — MaTepuanbl A0epPHON SHEPTreTUKN.

QYMK
https://edu.vsu
.ru/course/vie
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1.16

AnemeHTbl V rpynnel MC

AnemeHTbl V rpynnbl. ObLlas xapaktepucTtuka V rpyn-
nbl. OcobeHHOCTN XMMnn a3oTa. A30T B NpUpoae u ero
nony4yeHune. dmanyeckne U XMMMYeckne CBOMCTBa aso-
Ta. BopopoaHble coeauHeHusi. CTpoeHwe Morekyn,
MEXMOJEKYNSIpHOE B3aMMOOENCTBMEe, aBTOMPOTONU3,

OYMK
https://edu.vsu
.ru/courselvie
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KMCIOTHO-OCHOBHbIE CBOWCTBa, TepMOAUHaAMU4ecKas
cTabunbHoCcTb. MapasviH, ’MOPOKCUNaMUH: CTPOEHME
MOIEKyn, MEXMOINEKYNSIPHOE B3anuMOOENCTBUNE, KU-
CNOTHO-OCHOBHbIE n OKUCNUTESBHO-
BOCCTaHOBMWTESIbHbIE CBOMWCTBA, CMNOCOObLI MONy4YeHwUs.
OcobeHHOCTM OKCUAOB a30Ta: HM3KME KOOPAMHALMOH-
Hble yucna, agpdekTnBHoe n-cBA3biBaHne N—O, cTa-
ounbHble pagukanbl: NO, NO,. PagukanbHble peak-
umu: B3anmogenictaue NO n O,; NO n NO,; anmepu-
3aumsa NO,, CtpoeHne N,O. CTpoeHne okcuga asoTta
(V) B rasoBoi 1 TBepgon ase. KncnoTtHole CBOMCTBA
okcuaos asoTa (ll), (IV) n (V). AHMOHHbIE N KATUOHHbIE
dopmbl okeugos asota (lll) n (V). AucnponopunoHn-
poBaHue okcmga asota (IV) B KuMcCrnom n LienoyHown
cpege. PasnuuHble HanpaBneHus peakumi Ha npume-
pe okcuaga asota (IV) B 3aBMCMMOCTU OT YCROBWUiA: pa-
AnKanbHble peakuuun B ra3oBow base unm HenonsapHbIX
pacTBOpUTENsX, peakuun ¢ y4acTMeM WMOHOB B COfMb-
BaTupyoLwmx cpegax. Kucnotsl n HagkucnoTbl asoTa.
CoepnunHeHus ¢ apyrumm HemeTtannamu. CoeamHeHns ¢
MeTannamu.

OcobeHHocTn xumum dgocgopa. lMpupoaHsle coeaun-
HeHus 1 nonydeHue. Pusnyeckme N XMMmn4eckne CBou-
cTBa. Xapaktepuctudeckue coeguHenus. CTpoeHune
okenpoB docopa: KoopAMHALUWOHHbLIE Yucha, Tunbl
ceasen. KncrnopogHsle KMCnoTbl doocopa: CTpoeHue,
cuna KucnoT, CTPOEHWEe aHWOHOB. Peakumn MOMMKOH-
AeHcalun Ha npuMepax aHUMOHOB POCHOPHbLIX KACMOT.
CtpoeHne wmeTadhocaT-aHMOHOB, KomMnekcoobpa-
3ylowme csonctea uuknometadocdartos. CoeguHe-
Hua docdopa ¢ HemeTannamu. docdaTHble CTEKMA.
docoHuTpunxnopua. CoegmHeHUsa ¢ meTannamu.
Xapaktepuctuka anemeHToB VA-rpynnel. [NpupogHbie
coefuHeHus 1 nonydeHue. lNpocTble BeuwlecTBa, u-
3M4eckMe N XMMUYECKNE CBOWCTBA. XapakTepuctudye-
ckue coefuHenus. CoedvHeHnst ¢ OpyrMMy HemeTar-
namn. Conm kucropoacogepxawmx kucnot. Kowm-
nnekcHole coeguHeHusa. Metannoxumus. MNHUKTUABI —
MaTepuarbl ANIEKTPOHHON TEXHUKN.

XapakTepucTuka 9rfieMEHTOB MOArpynnbl  BaHagus.
MpupogHble coegnHeHns U nonyyeHve. dusmyeckme n
XMMWUYECKME CBOMCTBA. XapakTepuctuyeckne coenu-
HeHusi. CoeanHeHunsa ¢ ApyruMn HemeTannamu. «Jx»-
coeanHeHus BaHaaus. KaTMoOHHbIE U aHUOHHbIE dop-
Mbl V(+5) B BOAHbLIX pacTBopax (3aBUCUMOCTb OT KOH-
ueHTpauum n pH pacteopa). ViameHeHne koopanHaum-
OHHOro 4Yncna Ansa KUCropoaHbiX coeguHeHun V(+5);
aHanorus BaHagaTt-uoHoB (K.4.=4) ¢ dpocdaT noHamum,
nsononucoeanHeHnss. KomnnekcHble coeavHeHus Ba-
Hagus (+5, +4, +3, +2), cTpoeHue, cBorcTBa. Huswue
crerneHn okncneHna Nb n Ta. Wcnonb3oBaHve BaHa-
avs, HMobms 1 TaHTana npu NPOM3BOACTBE KOHCTPYK-
LIMOHHbIX MaTepuarnos.

1.17

OnemeHTb! VI rpynnel MC

OnemeHTbl VI rpynnbl. OOwan xapakrepuctuka rpyn-
nel. Ocobasi ponb kucnopoga B xumun. Kucropog B
npupoge n ero nonyvexHue. O30H. dusunyeckne m xu-
MuYeckme cBoncTBa kucrnopoga. Okcuabl MeTarnmos.
Oxcupgbl HemeTannoB. [lepokcuabl, cynepokcugbl u
030HUAbl. OcobeHHOCTN xumuKM cepsbl. MNpupogHblie co-
eQuHeHns 1 nonyyeHne. dusmyeckme N xmmmdeckue
CBOMCTBa cepbl. XapakTepuUcTUYeckne CoeauHEHNS.
Oxkcuabl. Kucnotsl, cogepxaiume cepy, n ux conu. Co-
eaVHeHus cepbl ¢ gpyrumm HemeTtannamu. Cynbcuabl
1 nonucynedunasl metannos. MNonucynbgaHsl.

3YMK
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XapaktepucTtuka anemeHTtoB VIA-rpynnel. MNpupogHble
coeanHeHUs U nonyyeHne ceneHa u tennypa. lNpo-
CTble BeLLecTBa, hUsnyeckue n XuMmyeckne CBOMCTBA.
Xapaktepuctuyeckme COeAUHEHUss U CONu CeneH- u
Tennypcogepxatmx kucnotr. CoegnHeHns ¢ Apyrumu
HemeTannamu. KomnnekcHele coeauHenus. CoeanHe-
HWs ¢ meTannamu. MonynpoeogHukn A'BY'.
XapakTepuctvka aneMeHToB noarpynnbel xpoma. [pu-
poAHble cCoeavHEeHUs 1 nony4vyeHne metannos. dusu-
YecKkne U XMMu4eckue CBOMCTBAa. XapaKkTepuctmyeckne
coeauvHeHus: oKcuabl U rugpokcuabl. N3meHeHune Ko-
OPAVHALMOHHOIO Yucrna Ans CoOeQUHEHUA B BbICLUMX
CTeneHsx okucneHumsa. KoHaeHcauusi OKCOaHWOHOB B
BOJHbIX pacTBopax, M30Monu- N retepononucoeanHe-
Hua Mo n W. KpaTHble cBA3u meTann-mertann B CO-
€VHEHUAX HU3LLMX CTereHen OKUCneHud. Xpom, Mo-
nnéaeH, Bonbdpam — KOMMOHEHTbI KOHCTPYKLIMOHHBIX
MaTtepuanos.

1.18

OnemeHTh! VII rpynnel MC

OnemeHTbl VIl rpynnel. OcobeHHOCTN xumun dTopa.
OdpekTt obpaTHOro 3KpaHuMpoBaHUS. Xumudeckasi
CBSi3b B NPOCThIX BELLIECTBax, U3BMEHEHNE NapameTpoB
CBSA3N (3Heprus OnuHa, nonsipudyemMocTtb). Mexmone-
KynsipHble B3aUMOLENCTBUS MPOCTbIX BELWECTB, hunsn-
yeckme csoncTtea. dPa3oBble guarpaMMbl MPOCTbIX Be-
wecTs ranoreHos (P-T). lomonornyeckne n reteponu-
TMYeckue nyTu paspbiBa CBA3M B MOreKyrnax ranore-
HOB, MPOTEKaHWE peakuuin C ydacTMeMm ranoreHoB no
pagukanbHOMy MeXaHu3My; WHULMMPOBaHWE reTepo-
NUTUYECKOro paspbliBa CBHA3W rarnoreH-ranoreH; peak-
UMM OUCnponopumoHnpoBaHms. Huswure creneHn
OKWCINEHMS ranoreHoB: rarioreHoBOAOPOabl, ranoreHu-
Abl MeTannoB U HemeTannoB. OcobGeHHOCTU CTPOEHMS
XUMWUYECKOW CBA3W ranoreH — BoAopoA (4nvHa, aHep-
s, nonspusyemocTtb). MexmonekynspHble B3aumo-
OEeNCTBMS ranoreHoBogopoAoB, M3Myeckme CBOWUCT-
Ba. [lpoueccbl astonpotonusa HF, dasosBblie gua-
rpammbl HI=H,O. Cuna ranoreHBO4OPOAHbLIX KUCIIOT,
OKUCNUTENbHO-BOCCTaHOBUTENbHbIE CcBOMCTBA. Kucno-
poOHble COEOUHEHWNS ranoreHoB: OKCUAbl, KATUOHHbIE
N aHUOHHbIe opMbl. CTpOEHME KMCIOPOLHbIX coean-
HEeHWA B 3aBMCUMOCTU OT COCTaBa, BNUAHWE Henoae-
NEHHBbIX 3NEKTPOHHbIX nap. OkuncnuTenbHo-
BOCCTaHOBUTESIbHbIE CBOWCTBA KUCIMOPOAHLIX COoeau-
HEHWI: MPOLECChI AMCNPONOPLMOHUPOBAHNS B BOOHOM
(wenoyHon) cpege. KucnopogHble KUCnoTbl ranore-

HOB: KMCNOTHO-OCHOBHbIE " OKUCHUTEMNbHO-
BOCCTaHOBUTESbHbIE CBOWCTBA,; pH-3aBncUMOCTb
OKUCNNTENbHO-BOCCTAHOBUTESbHbIX noTeHUnanos.

Anarpammbel PpocTa ANA ranoreHoB B BOAHbLIX PacTBO-
pax (amarpammbl NE° — cTeneHb okucreHust). CTpoe-
HMe KMCMOPOAHbIX KUCIOT ranoreHos, TepmoavHamu-
yeckasi M KUHeTMYeckas YCTOMYMBOCTb. MexranoreH-
Hble COefMHeHUs: cocTaB U cTpoeHue. Npoueccol aB-
TOMOHU3aUNN, KATUOHHbIE U aHUOHHbIE POPMBbI. [TOMO-
W reTepoaToMHble MONUranoreHNA-noHbl. Xummnyeckue
CBOWCTBa MEXranoreHHbIX COeAWHEHWUN, OKUCIUTEeNb-
HO-BOCCTaHOBUTENbHbIE CBOWNCTBA, NPOLECChl AUCTPO-
NMOPUMOHNPOBaHNSA,  rMaponusa.  M303neKTpOoHHble
aHanory MexranoreHHblX coeduvHeHun. [anoreHvapl
MeTannoB — martepuansl C YHUKanbHbIMU 3NeKTpodu-
3M4ECKMMU, ONTUYECKMMUN CBONCTBAMMU.

XapaktepucTvka 3MneMeHTOB MOArpynnbl MapraHua.
MpupogHble coeguHeHusa n nonyvyeHne metannos. du-
3U4eCcKMe U XMMMYecKMe CBONCTBA. Xapakrepuctu-

QYMK
https://edu.vsu
.ru/courselvie
w.php?id=454
6




yeckne coeavHeHus ¢ HemeTtannamu. CpaBHeHue
CTPOEHMUS U CBOWCTB OAHOTUMHbLIX COeQUHEHWUA B pas-
NNYHBIX CTENEeHsIX okucneHus (+7, +6, +5, +4, +3): ok-
COaHWOHbI, OKCKabl, ranoreHnapl. KpatHble cBsI3an Me-
Tanmn-meTans B COEANHEHNSIX HU3LUNX CTEMEHEN OKNC-
neHns Tc u Re, knactepsbl, kapboHunbl. Mcnonb3oBa-
HWe MapraHua U peHUs B KOHCTPYKLMOHHbLIX MaTepua-
nax.

1.19

OnemeHTsl VI rpynnsl MC

Xapaktepuctuka anemeHTtoB VIII rpynnbl. OnemeHTbl
VIIIA rpynnbl. OcobeHHOCTY renust u HeoHa. VIHepTHble
n bnaropogHsle rasbl B npupoge. Puanyeckme cBONCT-
Ba bnaropoaHbix rasoB. Knatpatel. CuHTe3 baptnerTa,
dTopmabl KCceHoHa: cTpoeHne BC (BnusHue Henopge-
NEHHbIX 3MNEKTPOHHbIX Nap, U303MNEKTPOHHbIE aHanoru
— MeXranoreHHole coegvHeHus, metogq MO (Tpex-
LeHTpoBasi YeTblpexaneKkTpoHHasa CBA3b — runepsa-
NEeHTHas CBA3b); KATUOHHbIE N aHWOHHbIE POPMbI. XU-
MUYecKne CBOWCTBA (PTOPUAOB KCEHOHA: rMaponus,
ancnponopumoHmpoBaHue. KucnopoaHbele coefuMHeHus
KCEeHOHa, OKUCNUTENbHO-BOCCTAHOBUTENbHbIE CBOWCT-
Ba. [NpMmeHeHMe WHepTHbIX rasoB B NPOU3BOACTBE
0Cco60 uUUCTbIX MaTepuanoB, BbICOKOI(DEKTUBHBIX
okucnurtenen. Ponb xumnn GnaropofHbix ra3oB B pas-
BUTUM nepuogudeckon cuctemnl .. MeHgeneesa.
XapaktepucTuka aneMeHToB Tpuagbl >xenesa. [lpu-
poOHble COeAMHEHUN U NonyvyeHue xenesa, kobanbTa
n Hukend. lNpocTble BewecTBa. dusnyeckme n xmMmm-
YecKkme CBOWCTBA. XapakKTepUCTUYeCcKne COeOUHEHUS.
CoeaunHeHns ¢ HemeTannamu. Conu kucrnopoacoaep-
Xalwmx KUCNoT U KOMMMeKCHble coeauHeHus. Kapbo-
HUMbI 3NeMeHTOB Tpuaabl xenesa. Pepputbl. MarHuT-
Hble W KaTanuTudeckne cesonctea cepputoB. MeTtan-
noxumus. YepHasa metannyprus. YyryHol v ctanu.
XapakTtepuctuka nnatnHongos. NpupoaHble coeguHe-
HUA, nonyyeHve u aduHax NNaTUMHOBLIX METarNoB.
MpocTbie BewecTBa. Puanyeckme N XMMmnyeckne CBom-
CTBa. Xapakrepuctuyeckme coegmHenuns. CoegnHeHus
¢ HemeTannamu. Conu KMcnopoacoaepXaLmx KMcnoT
N KOMMJSIEKCHblE coeauHeHnsi. Ponb 1 3HayeHue nna-
TUHOMAOB B CTAHOBMEHUM W Pa3BUTUN XUMUM KOM-
nnekcHolx coegmHeHunin. Metannoxumusa. Metanns! VIl
rpynnbl — OCHOBA KOHCTPYKLIMOHHbIX MaTepuanos.

OYMK
https://edu.vsu
.ru/courselvie
w.php?id=454
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1.20

PagnoaktuBHblE U CUHTE-
3NpPOBaHHbIE 3J1IEMEHTbI

PagunoakTuBHblE U CUHTE3NPOBaHHble anemeHTbl. O6-
wasa xapakTepucTuka. PagnoakTMBHble aHanorn cra-
ounbHbix anemeHtoB [1C. TNMononun. ActaT. PagoH.
OpaHuun. Paguin. lNMpomeTtunini. MeTannbl cemencrtsa
aKTMHOMAOoB. [lonoxeHne akTMHOMOOB B Mepuopuye-
ckon cucteme. AKTMHoMAHasi KoHuenumsa Cubopra. Ak-
THWA. Topuid. MpoTakTnHMin. YpaH. HenTtyHun. MNMnyto-
HUK. Amepuumin. Kiopuin 1 Klopugbl. TpaHCakTMHOMALI.
MHoronnaHoBocTb npobnemsbl koHua INC.

QYMK
https://edu.vsu
.ru/courselvie
w.php?id=454
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2. MNpakTnyeckue 3aHATUA

01

d)yHﬂaMeHTaJ'leble 3aKOHbI
N TE0PUN XUMUU

Pewenune 3agad no temMe: CDyH,D,aMeHTaJ'IbeIe 3aKOHbI
N TE0PUN XMMUN

QYMK
https://edu.vsu
.ru/course/vie
w.php?id=454
6

02

CtpoeHue aTtoma 1 xMuye-
cKasi CBsi3b.

CeMI/IHapCKOG 3aHaTME No Teme: XuMmnyeckasa cessb 1
€€ OCHOBHbl€ XapaKTepUCTUKN.

QYMK
https://edu.vsu
.ru/course/vie
w.php?id=454
6

03

YyeHne o XMMU4YeCcKux npo-
Leccax

PeweHne 3agay no Temam: MNepBoe Havarno TepmogvHa-
MUKW, BHYTpPEHHsIst aHeprus. QHTanbnvsi. Bropoe Havano

QYMK
https://edu.vsu




TepMoauHamukn. SHTponus. CeoboaHas aHeprust Tubd- | .ru/course/vie
bca. MNoHsaTne o xmmmnyeckon kuHetmke. CkopocTb xu- | w.php?id=454
MUYECKMX peakumid. Mopsaok U MONEKYNSIPHOCTb peak- 6
unn. OCHOBHOWM 3aKOH XMMWUYECKON KMHETUKWN. YpaBHe-
H1e AppeHuyca. QHeprus akTMeauum.
04 YXupgkoe coctosiHme. Pac- PelweHne 3agay no temam: PactBopbl. KonnuratneHble AYMK
TBOPbI cBoOWCTBa pacTBopoB. 3akoHbl Paynsa u MeHpu. 3akoH | https://edu.vsu
BaHT-lodhpa. OkuncnnTenbHO-BOCCTAaHOBUTENbHbIE | .ru/course/vie
peakumm. HopmanbHbie oKucnuMTenbHo- | w.php?id=454
BOCCTaHOBUTESbHbIE noteHymansol. YpaBHeHue 6
HepHcta. Onektponus. 3akoHbl dapages. OnekTpo-
XUMUYECKUIA SKBUBATEHT.
05 TBeppoe coctogaHue. Teep- | CemuHapckoe 3aHaTME: MeToa (PM3MKO-XMMUYECKOro JYMK
Able pacteopbl. MeTanno- aHanwusa. Npaeuno ¢as M'Mbbca. OcHoBHblE TUMLI Ana- | https://edu.vsu
XUMUS. rpaMm COCTOSIHUSI. .ru/course/vie
w.php?id=454
6
06 KomnnekcHble coeauHeHns PelleHve 3agad no temam: KomnnekcHbie coeanHeHust QYMK
1 OBOWHbIE CON. https://edu.vsu
.ru/courselvie
w.php?id=454
6
3. JlabopamopHsbie 3aHsamus (1 cemecmp)
3.1 dyHOaameHTanbHble 3akoHbl | JlabopaTopHas paboTa Ne1 -
N TEOPUN XUMUU YcraHoBneHue hopMyribl Kpuctansormgpara
JlabopatopHasa paborta Ne2
OnpegeneHne NNOTHOCTU BeLLecTBa
JlabopatopHasa paboTta Ne3
OnpegeneHne 3KBUBafIeHTHOW MacCbl aKTUBHOIO
meTanna
3.2 YyeHune o xumunyeckux npo- | JlabopatopHas pabota Ned -
Leccax O6wWwme 3aKOHOMEPHOCTU NPOTEKAHUS XUMUYECKUX
peakummn
3.3 YKngkoe coctosiHne. Pac- JlabopaTtopHas paborta Ne5 -
TBOPbI O6wWwue cBOMCTBA pacTBOPOB
JlabopaTtopHas pabota Ne6
MpurotoBneHue pacTBOpPOB U onpeaeneHne nx
KOHLEeHTpauum
JlabopaTtopHas paboTta Ne7
Fvmpponus conen
JlabopatopHasa pabdoTta Ne8
OKUCNUTENbHO-BOCCTAHOBUTENbHbIE peakumumn
3.4 KomnnekcHble coegnHeHns | JlabopaTtopHasa paboTta Ne9 -
XumMunyeckme CBOMCTBa KOOPOAMHAUMOHHLIX coepm-
HEeHUun
3. JlabopamopHsbie 3aHssmus (2 cemecmp)
3.8 Bopgopon JlabopatopHas paboTta Ne1 -
Bogopopa, nepokcua Bogopoaa, Kucnopon
3.9 OnemeHTh! | rpynnbl MC JlabopatopHasa pabota Ne2 -
XumMuyeckmne CBOMCTBA LWEeNOYHbIX MeTanmnoB
JlabopaTtopHas paborta Ne3
XuMunyeckue cBOMCTBa MeTansnoB noarpynnbi Me-
am
3.10 AnemeHTh! Il rpynnel MC JlaGopaTtopHas paboTta Ne4 -
LLlenoy4Ho-3eMenbHble MeTannbl. OnpegeneHue
XKeCTKOCTU BoAbl
JlabopaTtopHas paborta Ne5
XvMnyeckue CBOMCTBa MeTansoB NOArPynnbl LUH-
Ka
3.11 OnemeHTb! IV rpynnbl MC JlabopatopHasa pabota Ne6 -

XuMuueckue CBOMCTBaA yriiepoaa U ero coeguHe-
HUN
JlabopaTopHas pabota Ne7




XumMuyeckme CBOMCTBA KPeMHUSA U ero coeguHe-
HUA.

JlabopaTopHasa paboTta Ne8

XuMunyeckme CBOMCTBA 31IEMEHTOB NOArpynnbl
repmaHus

JlabopaTopHas pabota Ne9

XuMunyeckue CBOMCTBa 3N1eMEHTOB NOArpynnbl TU-
TaHa

3.12

OnemeHTbl V rpynnel M1C

JlabopaTopHas pabota Ne10

Xumunyeckne cCBOMCTBa a3oTa U ero coeauHeHUn
JlabopaTopHas pabtota Ne11

Xumunyeckue cBonctBa ¢poccopa n ero coeguHe-
HUN

JlabopaTtopHasa pabota Ne12

XuMunyeckue CBOMCTBA NOArpynnbl MbilbsAKa
JlabopaTtopHas paboTta Ne13

XumMunyeckme cBONCTBA 3NIeMEHTOB NoArpynnbl Ba-
Hagus

3.13

OnemeHTbl VI rpynnel MC

JlabopaTtopHas pabota Ne14.

XuMunyeckme CBOMCTBa XarbKOreHoB
JlabopaTtopHas paboTta Ne15.

XuMuyeckue CBOMCTBA 35IeMEHTOB NoArpynnbl
Xpoma

3.14

AnemeHTbl VII rpynnsl MC

JlabopaTopHas pabota Ne16

Xumunyeckune cBOMCTBa ranioreHoB

JlabopaTopHas pabota Ne17

Xumun4yeckue CBOMCTBa MeTanfoB Noagrpynnbi Map-
raHuya

3.15

OnemeHTh! VIII rpynnel NC

JlabopaTtopHas pabota Ne18
X1MMuyeckme CBOMCTBA IJIEMEHTOB TpMaAabl Xenesa

13.2. Tembl (pasgenbl) AUCUUNIUHBI U BUAbI 3aHATUA

Bugpl 3aHsaTUI (YacoB)

rpyn-
Ne no-
HanmeHoBaHue Tembl CamocrTos-
n/ Jlek- MpakTuue- Bble
(pasgena) gucuunnuHel JlTabopaTopHble | TenbHas pabo- Bcero
n umm ckue Ta KOH-
Cynb-
Taumm
| 1 cemecTp
01 | ®dyHoameHTanbHbIE 3aKOHbI U 8 8 16 8 B 40
TEOPUM XMMUN
02 | CtpoeHune aToma 1 XuMuyeckas 13 4 10 20 _ 47
CBSI3b.
03 | YueHune o0 Xmmmn4eckmx npo- 16 4 29 14 _ 56
Leccax
04 F))KbI:ILI,Koe cocTtosaHue. PacTtBo- 13 8 29 10 6 59
05 | Teepooe coctosiHne. TBep-
Able pactBopbl. MeTannoxu- 8 4 16 6 10 44
Mus.
06 | KomnnekcHble coeguHeHuns 10 6 16 10 — 42
Utoro: 68 34 102 68 16 288
| 2 cemecTp
07 | MNeproan4vecknin 3aKoH Kak
OCHOBa XMMWYECKOWN CUCTe- 4 - 6 6 — 16
MaTUKn
08 | MNpocTble BewecTBa Kak ro- 4 _ 6 8 _ 18
MOATOMHbIE COEANHEHMUS
09 | bMHapHbIe XNMMYeCKMe Co- 8 _ 10 7 _ o5
eAnHeHus




10 | CnoxHble XuMu4eckune co- 6 _ 8 6 _ 20

e[MHeHns
11 | Bogopog 2 — 6 4 - 12
12 | SnemenTsl | rpynnel M1C 2 - 8 6 - 16
13 | SnemenTsl Il rpynnel MC 4 - 8 4 - 16
14 | SnemenTsl Il rpynnel MC 6 - 6 6 - 18
15 | SnemenThbl IV rpynnel MC 6 - 8 7 - 21
16 | SnemeHTbl V rpynnel MC 6 - 8 7 - 21
17 | SnemenTbl VI rpynnel MC 4 - 8 6 - 18
18 | SnemenTsl VIl rpynnel MC 4 - 10 5 - 19
19 | SnemenTsl VIl rpynnel MC 6 - 8 8 - 22
20 | PaguoaktBHble U CUHTE3N- > _ > 6 _ 10

POBaHHbIE 3NEMEHTbI

Utoro: 64 0 102 86 0 252

14. MeToau4yeckme ykasaHus ans oby4varomxcsi N0 OCBOEHUIO AUCLIUNIIUHDI

PaGoTta Hag KOHCNEKTOM neKuuun.

OcHoBy TeopeTnyeckoro obydeHuns CTyaeHTOB COCTaBnsaoT nekunn. OHWM JarT cuctemaTuau-
pOBaHHblE 3HaHUA CTygeHTaM O Hauvbonee CNOXHbIX W akTyarnbHbIX Npobnemax usydaemomn
ancumnnuibl. Ha nekumax ocoboe BHUMaHue yaensieTcsi He TONbKO YCBOEHMWIO CTyAEeHTamu
n3yvyaemblx NpPobrem, HO U CTUMYNUPOBAHUIO UX aKTUBHOW MO3HABaTENbHOW AeATerbHOCTH,
TBOPYECKOrO MbILUMEHUS, Pa3BUTUIO HAY4YHOr0 MUPOBO33pPeHUsi, NPOodeCcCMOoHanNbHO-3HA4YUMBbIX
CBOWCTB U Ka4yecTB. Jlekumn no y4ebHon ancumnimMHe NpoBOAATCS, Kak npaBusio, kak npobnem-
Hbole B cbopme amanora (MHTepaktuHble). OcywecTBnss ydebHble OENCTBMA Ha NEKUMOHHbIX
3aHATUSAX, CTYAEHTbl OOMKHbI BHUMAaTENbHO BOCMpUHMMAThL AEWCTBUS npenogasaTtens, 3ano-
MUHaTb CKnagbiBalowmecs obpasbl, MbICANTb, 4OOMBATLCS NOHUMAHUA U3y4aeMoro nNnpeamMeTa,
NPUMEHEHNS 3HAHUIW Ha NpPaKTUKe, Npu peweHnn y4ebHo-npodeccnoHanbHbIX 3agad. Ctyaex-
Tbl AOSMKHbI aKKypaTHO BECTM KOHCMEKT. B crnyyae HegonoHMMaHus Kakom-nmbo vactn npegme-
Ta cnegyet 3agaTb BONPOC B YCTAHOBMEHHOM nopsake npenogasaTtento. B npouecce paboTbl
Ha nekumm HeobxoauMO Tak e BbINOSMHATL B KOHCMEKTax Moaenu udydaemoro npegmeta (pu-
CYHKM, CXEMbI, YEPTEXM U T.4.), KOTOPble UCMONb3yeT npenoaasaTenib. PaboTy Hag KOHCNEKTOM
crnefyeT HauMHaTb C ero gopaboTKu, KenaTenbHO B TOT XXe AeHb, NoKa Matepuan elie nerko
BOCNpoun3BoaMM B namsth (Yepes3 10 yacos nocne nekuum B namatn octaetcsa He 6onee 30-40
% matepuana). C uenbio gopaboTkm HeobxogMmo npodnTaTh 3anmcu, BOCCTAHOBUTb TEKCT B
NamMATn, a Takke UCNPaBUTb OMNUCKN, paclungpoBaTb HE MPUHATbIE paHee COKpaLLeHus, 3anor-
HUTb NPONYyLLEHHbIEe MeCTa, MOHATb TEKCT, BHUKHYTb B ero cMbicsl. [lanee npoynTtaTb maTtepuan
No pekoMeHOZyeMoWn nuTepaTtype, paspellas B XOA4e YTEHWS BO3HUKLLIME paHee 3aTpyAHEHWs,
BOMPOCHI, @ TaKkke AOMOSMHAA U UCNPaBnsas CBOM 3anucu. 3anucu SOMKHbl ObiTb HarnNsagHbIMK,
ANs Yero cnefyet NPUMEHATb pasnuyHble cnocobbl BbiaeneHnn. B xoae nopaboTku KoHcnekTa
yrnyonsoTcs, paclMpAOTCA U 3aKPENSTCS 3HaHWS, a Takke OOMNOMHAETCS, MCNPaBnseTcs n
COBEPLUEHCTBYETCA KOHCMEKT. [NoAroTOBNEHHbI KOHCNEKT U pekoMeHayemasi nutepaTypa uc-
NONb3YKTCA NPU NOArOTOBKE K CEMUHAPCKUM N NPaKTUYeCKUM 3aHATUSAM. [logrotoBka cBOaUTCS
K BHMMATENbHOMY NPOYTEHUIO y4eBHOro Matepuana, K BbIBOAY C KapaHAalloM B pyKax BCeX yT-
BepXaeHU 1 opMyn, K peLleHnio NpuMepoB, 3ajad, K oTBeTam Ha Bonpochl. [pumepsl, 3aaa-
4K, BOMPOCHI N0 TeMe SABMAITCA CPeACTBOM CaMOKOHTPOssS. HenpeMeHHbIM ycrnoBmeM rnyboko-
ro ycesoeHusi y4ebHoro matepmana aBnseTcs 3HaHMe OCHOB, Ha KOTOPbIX CTPOUTCHA U3NOXeHUe
maTepuana. ObblMHO NpenofaBaTeflb HAaNOMUHAET, KAaKoW paHee U3YyYeHHbIn MaTtepuan 1 B Ka-
KOW cTeneHun TpebyeTcsa noaroToBUTb K ovepeaHoMy 3aHsaTuo. ObpalleHne K paHee n3y4eHHo-
My MaTtepuany He TOSIbKO NOMOraeT BOCCTaHOBUTb B NaMATU U3BECTHbIE MOMOXEHWS, BbIBOAbI,
HO M NPUBOOMUT paspO3HEHHbIE 3HaHUA B CUCTeMY, yrrybnseTt u pacwwupsieT nx. Kaxabii Bos-
BpaT K CTapoMy Martepuarny no3BonseT HauTu B HEM YTO-TO HOBOE, MEPEOCMbICIIUTb €ro C UHbIX
no3nuumn, onpeaenuTtb AN Hero Hanbonee noaxoasilee MeCTO B yXKe MMeRLWENCca cucteme
3HaHu. HeogHokpaTHoe obpalleHne K NpongeHHOMY MaTepuany siBnseTca Hanbonee paumo-
HanbHOW bopmoKn NpnobpeTeHnss N 3akpenneHna 3HaHun. Pabota ¢ pekoMmeHOoBaHHOW nuTe-
paTypon. NMpn paboTte ¢ OCHOBHOM M OOMOSHUTENBHOW NUTepaTypon LenecoobpasHo npuaep-




XMBaTbCA Takon nocriegosaTernibHoCcTU. CHavyana npoyvTaTb BECb 3aJaHHbIA TEKCT B BbICTPOM
Temne. Llenb Takoro 4YteHus 3akntovaeTcs B TOM, 4Tobbl co3gaTtb obuiee npeacrasneHne ob
n3ydaemMom maTepmane, fnoHATb OBLWWMA CMbICTT NPOYUTAHHOro. 3aTteM npoyvuTaTb BTOPUYHO,
bonee MmeaneHHo, YTOObl B XOA4€e YTEHUSI MOHATb M 3aNOMHUTb CMbICI KaXX4oW dpasbl, Kaxgoro
NOMNOXEeHNa 1 BOMpoca B LieNoM. YTeHne NpuHOCUT Momnb3y U CTAHOBUTCH NPOAYKTUBHbLIM, Korga
COMpOoBOXAAEeTCs 3anmMcsiMn. ATO0 MOXET ObiTb COCTaBMeHME NnaHa NpoOYMTaHHOrO TeKcTa, Te-
3UCbl UK BbINUCKK, KOHCMNEKTMPOBaHWe 1 Ap. Belbop B1uaa 3anncu 3aBUCUT OT Xapaktepa usy-
Yaemoro matepuvana u uenemn pabotel ¢ HUM. Ecnu cogepxaHme maTtepmana HecrnoXHoe, nerko
ycBanBaeMoe, MOXHO OrpaHNYMTLCSA COCTaBreHMeM nnaHa. Ecnu matepuan cogepXuT HOBYHO U
TPYAHO yCBamBaemyk MHGOPMauMio, LenecoobpasHo ero 3akoHcnekTuposaTtb. [1naH — aTo
CXema npoYMTaHHOro mMatepuana, nepedeHb BOMPOCOB, OTpaXarLmx CTPYKTYpy U nocnenosa-
TenbHOCTb MaTtepuana. KOHCnekT — 370 cUcTeMaTusnpoBaHHOE, NOrMYHOE U3NOXEeHWe maTe-
prana MCTOYMHUKa. PasnuyaloTcsa YeTblpe Tuna KOHCMEKTOB: - Mf1aH-KOHCNEKT — 3TO pa3BepHYy-
TbI 4eTannM3npoBaHHbIN MNNaH, B KOTOPOM MO Hanbornee CnoXxHbIM BONpocam AarTcs nogpob-
Hble MOSICHEHUS, - TEKCTyallbHbI KOHCNEKT — 3TO BOCNpousBeadeHne Hanbonee BaXHbIX MOSo-
XEHUN N PakTOB UCTOYHMKA, - CBOBOAHLIN KOHCMEKT — 3TO YETKO M KpaTKO M3MOXEHHbIE OCHOB-
Hble MOMOXeHNs B pe3ynbTaTte rnybokoro n3ydeHnsa matepuarna, MoryT NpucyTcTBoBaTb BbINUC-
KW, uMTaTbl, TE3UCHI, YacTb MaTepmnana MoxeT ObiTb NpeacTaBneHa NnaHoM, - TemaTU4ecKuin
KOHCMEKT — COCTaBNsAeTCA Ha OCHOBE M3YYeHUs psaa UCTOYHUKOB M AaeT OTBET Mo U3ydyaeMomy
Bonpocy. B npouecce naydeHns martepmana UCTOYHMKA U COCTaBNEHUSA KOHCMEKTa HY>XHO 06s5-
3aTeNbHO MPUMEHATb pa3fuyHble BblAeneHus, NoA3aronoBKku, co3gaBasi BrOYHYK CTPYKTYpY
KOHCMNeKTa. OTO AenaeT KOHCMNEKT Nerko BOCNpUHMMaeMbiM U yA06HbIM Anst paboTbl.
NMoaroTtoBKa K ceMunHapy.

[na ycnewHoro ocBOeHWA MaTepuana cTygeHTam peKkOMeHAyeTCsl cHayana O3HaKo-
MUTBCS C Y4eBHbIM MaTepmnanom, N3NOXeHHbIM B NIEKUMSIX U OCHOBHOM NuTepaType, 3aTeM Bbl-
NOMHUTb CaMOCTOSATENbHbIE 3af4aHus, NpyM HeobxoamMMocTn obpallasicb K 4ONOSHUTENbHOWN K-
TepaType. [1pn NoaroToBke K CEMUHAPY MOXHO BblAenuTb 2 3Tana: - OpraHM3aLMOHHbIN, - 3a-
KpenneHne n yrnybneHne TeopeTnyeckmx 3HaHun. Ha nepBom aTane CTyaeHT NiaHupyeT CBOK
camocToATeNbHY paboTy, KOTopasa BKIOYAET: - YACHEHUE 3a4aHNsa Ha CaMOCTOATENbHYO pa-
0oTy; - nogbop pekomMeHAOBaHHOW NUTepaTypsbl; - cOcTaBfieHMe nnaHa paboTbl, B KOTOPOM On-
penensiTcsa OCHOBHbIE MYHKTbI Npeactosiwen nogrotosku. CoctaBneHne nnaHa gUCUUNINHK-
pyeT 1 NoBbIWAET OpraHNM3o0BaHHOCTb B paboTe. BTopon atan BKMYaeT HenocpenCTBEHHYH
NOArOTOBKY CTYAEHTa K 3aHATUI0. HaunHaTb Hago € U3yyeHnsa pekoMeH4OBaHHOW nutepaTtypbl.
Heo6xoauMO NOMHUTL, YTO Ha NeKuMM 0OblMHO paccMaTpuBaeTCa He BECb MaTepuarn, a TONbKo
ero Hanbornee BaxHas 1 CNoXHas YacTb, TpebytoLlasa NOICHEHWI NpenofaBaTens B NPoce KOH-
TakTHOM paboTbl co ctygeHTamu. OcTanbHas ero YacTb BOCMOJTHAETCA B Npouecce camocTos-
TenbHoM paboTbl. B cBs3M c 3TUM paboTa C pekoMeHO4OBaHHOW nuTepaTypon obsasaTernbHa.
Ocoboe BHMMaHWe npu 3TOM HeobxoanMoO obpaTuUTb Ha coep)kaHue OCHOBHbLIX MOMOXEHUN U
BbIBOOOB, OObACHEHUE SABMEHMI U (PaKTOB, YSCHEHME NPAKTUYECKOro MPUOXeHUs paccmaTpu-
BaeMblX TeOpeTMYEeCKMX BONPOCOB. B npouecce aTton paboTbl CTYAEHT A0SKEH CTPEMUTLCS MNO-
HATb W 3aMOMHWUTb OCHOBHbIE MOJSIOXKEHUS paccMaTpMBaeMoro marepuana, npumepbl, Nosic-
HAKOLWMe ero, pasobpaTtbCs B UNMNOCTPAaTUBHOM MaTepuane, 3agadyax. 3akaHymBaTb NOArOTOBKY
crnefyeT cocTaBneHveM nnaHa (nepeyHs OCHOBHbIX MYHKTOB) MO M3ydyaemMoMy maTtepuany (Bo-
npocy). Takon nnaH No3BOMsIET COCTaBUTb KOHLEHTPUPOBAHHOE, CxXaToe npeacTtaBfieHne no
n3y4aembiM BONPOCaM U CTPYKTYpMpOBaTb M3yYeHHbI MaTtepuan. LlenecoobpasHo roToBUTLCS
K CEMUHAPCKMM 3aHATUSM 3a 1- 2 Hegenun o UX Havana, a UMEHHO: Ha OCHOBE U3Yy4YeHUs peko-
MEeHOO0BaHHOW NUTepaTypbl BbINMCATb B KOHTEKCT OCHOBHbIE KaTEropum 1 NOHATUSA N0 y4ebHOoN
ANCLMNIMHE, NOATOTOBUTL Pa3BepHYTbIE MiaHbl OTBETOB M KpaTKOe CoAep)KaHne BbIMOSTHEHHbIX
3agaHun. CTygeHT AOMKeH OblTb FOTOB K KOHTPOSbHbLIM ONMPOCaM Ha KaXaomM y4ebHOM 3aHATUM.
OpobpsieTcs u noowpsaeTcs NHULUMATUBHbIE BbICTYMNEHWUS C JoKNnagaMu n pedepartamm no te-
MaM CEMUHAPCKNX 3aHATUMN.



15. NMepe4yeHb OCHOBHOMW U AONOJNIHUTENILHOWN NUTEpaTypbl, PECYPCOB UHTEPHET, HEObXo-

OUMBIX ANnd OCBOEHUA AUCUUNIIUHBI (criucok numepamypbl 0o¢hopmsemes 8 coomeemcemeuu ¢ mpebo-
saHusimu FOCT u ucnionb3yemcsi obwiasi ck8o3Hasi Hymepauusi 07151 ecex U008 UCMOYHUKOS)

a) OCHOBHas nuTepartypa:

Ne n/n McToYHUK

Yranm A. A. Obwas n HeopraHnyeckas xumus : y4ed. onsa cTyq. By30B, 00y4d. MO HaMpaBrneHuto u
1. | cneumanbHocTh "Xumunsg" / A. A. Yran. — U3g. 5-e, ctep. — MockBa : Beicwas wkona, 2007. — 526
C.

HeopraHuyeckast xumust @ B 3 T. : y4eOHUK AN cTyq. By30B, oOy4. no Hanpaenexuto 510500 "Xu-
2. mua" u cneumanbHocTn 011000 "Xumua" / nog pea. 0. O. TpetbskoBa. — Mocksa : Academia,
2004. -T.2.-365¢c.; T.3.kH.1—-348c.; T. 3. kH. 2-399 c.

HukutnHa H. . O6was n HeopraHudeckast xummus B 2 4. Yactb 1. TeopeTudeckne OCHOBbI :
y4yebHuK 1 npaktukym gnsi BysoB / H. I'. HukutmnHa, B. W. IpebeHbkoBa. — 2-e 13g., nepepab. u
pon. — Mockea : sgatenbctBo HOpanTt, 2022. — 211 c. // O6pasoBaTenbHasa nnatcgopma HOpanT :
3ANEeKTPOHHO-6nbnuoTeyHasa cuctema. — URL: https://urait.ru/bcode/507357

0) gononHuUTenbLHasa NuTepaTypa:

Ne n/n McToYHUK

CoBpemeHHbIV Kypc oben xumun : B 2 1. / K. XayckpodT, 3. KoHctebn; MNep. ¢ aurn.: P. B.

4. Huuunopyk, A. A. Monogabika; NMoa pea. B. . 3nomaHosa. T.1. — 2002. — 539, T.2. — 2002. —
528 c.

HeopraHuyeckas xumusi. XuMusi aniemMeHToB: y4ebnuk B 2 1. / HO. [1. TpeTtbsikos, J1. . MapTblI-

5. | HeHko, A. H. T'puropees, A. HO. LinBagse. — 2-e nsga., nepepab. n gon. — Mockea : /13gatenscTBo
MIY; VKL «AkagemkHuray, 2007. - T.1.-538 c.; T. 2. - 670 c.

MpuHBYA H. Xvmnst anemeHToB : B 2 T. : [y4ebHuk ans By3os] / H. puHBya, A. OpHwo. —MockBa

6. : BUHOM. J1a6. 3HaHui, 2008. — (Jlydwnn 3apybexHbin y4ebHuk). — T. 1. - 607 c.; T. 2. — 670 c.
7 LWpareep [1. HeopraHuyeckasa xumus : B 2 7. / [. Lpansep, M. 3TknHc. — Mocksa : Mup, 2004. —
" | (JTyqwmn 3apybexHbin y4ebHuk). — T. 1. =679 c.; T. 2. — 486 c.
8 Hexkpacos b. B. OcHoBbl 06wwen xumun : B 2 T. / B. B. Hekpacos. — 4-e nag., ctep. — CI16. :
" | NNaHb, 2003.-T.1.—656¢c.; T. 2. — 687 c.
9 KapaneTtbsaHy M. X. O6Lwaa n HeopraHmyeckas xummsa: YuebHuk ans ctyg. sysos / M. X. Kapa-
" | netbsHy, C. U. dpakuH. — 4-e usg., ctep. — Mockea : Xumus, 2000. — 588 c.
Yran A. A. HeopraHunyeckas xumus: y4eb. ans xum. cnew,. By3oB. — Mocksa : Beicwas wkona,
10.
1989. — 463 c.
11 Jletouc M. Xumus B guarpammax / M. Jletouc; nep. ¢ aurn. C. . TopwuHa. — Mocksa : OO0

«M3patenbctBo ACT» : OO0 «M3gaTtenbctBo Actpenby, 2004. — 159 c.

Jingmn P. A. Xumunyeckne cBONCTBa HEOpraHMYeckmx BelecTs: y4eb. nocobue gns By3os. / P.
12. | A. JlnguH, B. A. Monouko, 1. J1. AHgpeeBa; nog pea. P. A. IluanHa. — 4-e nag., crep. —

Mocksa : KonocC, 2003. — 480 c.

Pemu I'. Kypc Heopranudeckon xumun: B 2 1./ . Pemu; Mep. ¢ Hemeukoro Xl nsgaxus A. U.

13. | I'puropbeBsa, A. I'. PeikoBa, H. C. CmunpHoson, H. A. Typosow; Nog pea. A. B. HoBocenoson. —
MockBa : Mup, T.1. —1972. - 824 c¢., T.2. - 1974. - 775 c.

B) MHCpOPMALMOHHbIE 3NIEKTPOHHO-00pa3oBaTesibHbIE pecypchl (oduLmnanbHble pecypcbl MHTEPHET)*
Ne n/n Pecypc
1. | "YHuBepcuTeTckas bmbnmoteka online", http://biblioclub.ru/
2. | OnekTpoHHO-6nbnuoTteyHas cuctema "KoHcynbTaHT ctygenTa”, hitp://www.studmedlib.ru
3 https://www.lib.vsu.ru/ - caiT 3oHanbHoW HayuHon Brubnuotekn BopoHeXCKoro rocyagapcTeeH-
" | HOro yHuBepcuteTta
4. | http://www.elibrary.ru — Hay4yHas anektpoHHas bubnmnorteka

16. MepeyeHb y4ebOHO-meTOAMYECKOro obGecneyeHuss ANA CaMOCTOATENbHOM paboThbl
(yyebHo-memodudeckue pekomeHOauuu, nocobus, 3adayHUKU, Memodu4YyecKue yKa3aHUs 10 8bIMNOMIHEHUIO pakK-
muyeckux (KOHMPOIbHbIX), Kypcosbix pabom u dp.)

Ne n/n MICTOYHUK

HeopraHuyeckas xumus : MNporpamma kypca no cneumansHocty 011000 — Xumug. OMNA4.o.01 /
1. | BopoHex. roc. yH-T. Kadp. Heopr. xumun; CocTt.: N. A. MutTtoBa, C. C. JlaBpyumnHa. — BopoHex,
2004. - 23 c.

KoctptokoB B. ®. CTexnomeTpudeckme 3akoHbl Xumumn B XXI Beke [ONeKTpoHHbIN pecypc] :
y4yebHoe nocobme aons By30B : [CTyA. 1-r0 K. XMM. dhak. JHEBHOIO U BEYEPHETO OTA-HUIA, U3Y-
varoLmx aucumnnuny "HeopraHudeckas xumnsg", ans HanpasneHuit: 04.03.01 — Xumusg,
04.03.02 — Xvimus, ursunka n mexaHnka matepuanos n cneumnansHoctn 04.05.01 — dyHoamen-



https://urait.ru/bcode/507357
http://biblioclub.ru/
https://www.lib.vsu.ru/
http://elibrary.ru/

TaneHasa n npuknagHasa xumus] / B. ®. Koctpiokos, A. M. Camoinos, E. B. TomuHa ; BopoHex.
roc. yH-T. — QNeKTPOH. TekcToBble AaH. — BopoHex : U3paTenbckun gom BI'Y, 2016.

KoctpiokoB B. ®. Cuctema coyHOaMeHTarnbHbIX MOHATUNA 1 OnpeaeneHun B XMMumn [OneKTpoH-
HbI pecypc] : y4ebHoe nocobue onsa By30B : [Ansa cTyd. 1 K. OHEB. U BeYep. OTA-HUS XMM. dak.
HanpaeneHui: 020100 — Xumunsa, 020300 — Xumus, cbuamka 1 MexaHuka matepmanos, cneum-
anbHocTn 020101 — PyHgameHTanbHasa n npuknagHasa xumusa] / B. @. Koctprokos, A. M. Ca-
mMownnos, E. B. TomuHa ; BopoHex. roc. yH-T. — QNeKTpoH. TEKCTOBbIE AaH. — BopoHex : N3aa-
Tenbckun aom BI'Y, 2014

Mepunogmnyeckunii 3akoH 1. 1. MeHgeneeBa n XmumMmyeckme CBOMCTBA 3f1IEMEHTOB : KOHTPOSIbHbIE
BOMPOCHI ANsl TECTUPOBAHMS MO Kypcy 00Len n HeopraHM4YecKom XMMmnn ; nocodbve anga cryg. :
011000 / BopoHexckuii rocyaapCTBEHHbIN yHUBepcuTeT, Kadeapa HeopraHM4YeCcKom XMMmnm;
coct.: V. A. MutToBa [1 gp.]; Hayu. pea. A. A. Yran. — BopoHex, 2004. — 71 c.

CTpoeHne aToMa 1 OCHOBHbIE 3aKOHOMEPHOCTU NPOTEKaHWUS XMMNYECKMX MPOLIECCOB : KOH-
TPOrnbHbIE BOMPOCHI ANsi TECTUPOBAHMUSA MO KypCy OOLLEen U HEOpraHNYeCcKom Xumum : nocobune
Ans ctya. : cneumanbHocTb 020101 — Xumusa / BopoHex. roc. yH-T; cocT.: V. A. MuTToBa [v ap.];
Hayd. pea. A. A. Yran. — BopoHex, 2004. — 51 c.

MuttoBa U. A. MNeproanyeckunin 3akoH Kak OCHOBa XMMUYECKOM CUCTEMATUKN. XUMUS SNemMeH-
ToB | n Il rpynn Mepuoanyeckon cuctembl [ONeKTPOHHLIN pecypc] : y4ebHoe nocobue ans By30B
I N. A. MuTtTtoBa, E. B. TomuHa, b. B. CnagkonesueB ; BopoHeX. roc. yH-T. — QNeKTPOH. TeKCTO-
Bble gaH. — BopoHex : UMML| BI'Y, 2009.

Xumusa anemenToB Il v IV rpynn MNMepuoanyeckor cuctemsl : ydebHoe nocobue : [ans ctya. 1 K.
XUM. hbak. gHeB. oTa-HMa HanpasneHuin: 020900 — Xumus, ousmka 1 MeEXaHUKa MaTepuanos,
020100 — Xvmus] / BopoHex. roc. yH-T ; cocT.: . A. MutTtoBa, E. B. TomuHa, b. B. Cnagkones-
ueB. — BopoHex : UIMNLU BI'Y, 2010. — 70 c.

Xumusa anemeHTtoB V n VI rpynn MNeprnognyeckon cuctemsl : yiebHoe nocobme ans By3oB : [ans
ctya. 1 K. xum. cak. gHeB. oTA-Hus HanpasneHun: 020300 - Xumus, omsmka n mexaHvka maTte-
puwanos, 020100 - Xumus] / BopoHex. roc. yH-T ; cocT.: V. A. MuttoBa, E. B. TomuHa, b. B.
CnapkoneBueB. — BopoHex : UIML, BI'Y, 2012. — 98 c.

Xumuga anemeHToB VIl rpynnel MNeprogmyeckon cuctemsl : ydebHoe nocobue : [onsa ctya. 1 k.
OHEB. oTA-HUS XuM. hbak. HanpaeneHuin: 020300 - Xumus, prsmka n mexaHuka matepuaros,
020100 - Xumus, 020201 - dyHgameHTanbHas 1 npuknagHas xmmms] / BopoHex. roc. yH-T ;
[cocT.: N. A. MutToBa 1 gp.]. — BopoHex : N3gaTtenbckui gom BI'Y, 2015. — 54 c.

10.

Xumusa anementos VIII rpynnel MNeproanyeckon cuctemel : yd4ebHoe nocobue : [ansa ctyg. 1 k.
xuM. dhak. gHeB. oTA-HUA HanpasneHuit: 020300 - Xumus, usmka n MexaHnka maTepuanos,

020100 - Xumuns] / BopoHex. roc. yH-T ; [cocT.: L. A. MuttoBa un ap.]. — BopoHex : N3paTenb-
cko-nonurpadudeckuii LLeHTp BopoHexcKkoro rocyaapcrseHHoro yHusepcuteta, 2013. — 48 c.

11.

JTaBopaTopHbIN NpakTUKym Mo o6LLEel U HEopraHMYeCcKon XMMnmM [ONeKTPOHHbIN pecypc] : y4eb-
Hoe nocobwue onsa BY30B : [ANs cTyd. 1 K. XMM. dpak. AHEBHOIO U BeYep. OTA-HWUIA HanpaBneHun:
020100 - Xnmus, 020300 - Xumus, dunanka n mexaHuka matepmanos; cneumansHoctn 020101
dyHgameHTanbHas u npuknagHasa xumns]. Y. 1/ U. A. MutToBa [u gp.] ; BopoHex. roc. yH-T. —
OneKTPoH. TEKCTOBbIE AaH. — BopoHex : N3gaTenbckuii gom BI'Y, 2014,

12.

JlTabopaTopHbIN NpakTMKyM Mo 06LLen U HEOPraHMYECKON XMW [ONEeKTPOHHBIN pecypc] : y4eb-
Hoe nocobue ans By30B : [ons cTyd. 1 K. XxuM. cbak. JHEBHOIO U BeYep. OTA-HUI, U3ydatoLmx
ancunnnunbl "O6Lwasn n HeopraHmdeckast xumns" n "HeopraHuyeckas xumus" ons Hanpaerne-
Hun: 04.03.01 - Xumus, 04.03.02 - Xvimus, brsmnka n MexaHnka MaTtepuarnos; cneumnanbHOCTM
04.05.01 - dyHgameHTanbHasa v npuknagHasa xumus)]. Y. 2/ B. ®. Koctprokos [ ap.] ; BopoHex.
roc. yH-T. — QNeKTPOH. TekcToBble faH. — BopoHex : M3gaTenbckuin gom BI'Y, 2017

13.

MeToanyeckue pekoMeHaaLmm rno BbIMOSTHEHWUIO KYPCOBBLIX PaboT 1 NOAroTOBKE K 9k3aMeHaM no
avcumnnuHe "O6Las u HeopraHudeckas xuMmmsa" [SNeKTPOHHBIN pecypc] : MeToanyeckoe noco-
Ouve : [cTya. 1 Kypca xum. dak. AHeBHOro otaeneHus HanpaeneHus 04.03.02 - Xumus, dpumsmka n
MexaHuka maTtepuanos] / b. B. Cnagkonesues [1 ap.] ; BopoHex. roc. yH-T .— 3neKTPOH. Tek-
cToBble AaH. — BopoHex : M3pgaTtensckum gom BI'Y, 2018.

17. O6pa3soBaTenbHble TEXHONOMMN, UCNoNb3yeMble Npu peanusauum y4ebHon aucumn-

JNINHbI, BKNOYasa AUCTaHLUUOHHbIe o6pa3oBaTtenbHble TexHonoruu (AOT), anekTpoHHoe
obyyeHue (30), cmewaHHoOe 0Oy4YeHune):

Mpw peanusauum AUCUUNINHBI UCNONb3YTCSA Pa3fUYHbIE TUMbI NEKUMI — BBOAHbIE NEKLUUN, UH-
hopmaLMOHHbIe NEKLMM C BU3yanuaauunen (MynbTUMeaninHble npe3eHTauun), No oTAerbHbIM Temam —

0630pHble. Mcnonb3oBaHne YMK https://edu.vsu.ru/course/view.php?id=11313,
https://edu.vsu.ru/course/view.php?id=4546

18. MaTepmnanbHO-TeXHU4YeCKOoe obecneyeHme AUCLUNIINHDI:



https://edu.vsu.ru/course/view.php?id=11313
https://edu.vsu.ru/course/view.php?id=4546

MynbTumeaniiHbin npoektop BENQ, akpaH, HOyTOyK

JTabopaTtopus obuiero npaktukyma Ne352, xumuyeckne nabopaTopHble CTOMbI U BbITSXKHbIE LLKa-
dbl; HABOPbI XMMNYECKON NOCYAbl; peaKkTUBbI; HarpeBaTenbHble NPUGOpHI

19. OueHo4Hble cpeacTBa A4Sl NPOBeAeHUs TeKyLLero KOHTPosi ycneBaeMocCTu U npo-
MeXyTOYHOM aTTecTauum

creaylLwmx pasaenos ANCUMNIVHBI

Mopsaok oLeHKN 0CBOeHMs oby4YaroLmmmncst y4eGHoOro Mmatepuana onpegensieTcs cogepxaHmem

HanmeHoBaHne

NugukaTtop(bl)

Ne Komne-
asgena aucumnIuHbl OCTWXKEHMS OueHouyHble cpeacTBa
n/n pasa (Mcflnynuﬂ) TeHUnA(M) Kp(l)MI'IeTeHLI,I/II/I i PeA
dyHaameHTanbHbIe 3a- OrlK-1.1; Or1K- YCTHbIN onpoc
KOHbI 1 TEOPUM XNMUN 1.2; OMK-1.3; JTabopaTtopHble pabdoTbl NeNe1-3
1 OrK-1 OTl1K-1.4; OlK-
' OrlK-2 2.1; OlK-2.2;
Orl1K-2.3; Orl1K-
2.4
CtpoeHure atoma 1 xvMu- OnK-1 OlK-1.1; Ol1K- YCTHBIN onpoc
2. yeckasi CBA3b. 1.2; OMNK-1.3;
OlK-1.4
YyeHne o XMMUYeCcKknx OrlK-1.1; Or1K- YCTHBIN onpoc
npoveccax 1.2; OMK-1.3; JlabopaTtopHasa paboTta Ne4
3 OrK-1 Or1K-1.4; OlK-
' OrlIK-2 2.1; OMnK-2.2;
OrlK-2.3; OlK-
2.4
>Kugkoe coctosiHme. OrlK-1.1; OrK- YCTHbIN onpoc
PacTBopbl 1.2; OMK-1.3; JTabopaTtopHble pabdoTbl NeNe5-8
4 OrK-1 OTl1K-1.4; OlK-
' OrlK-2 2.1; OMNK-2.2;
Or1K-2.3; OlK-
2.4
TBepaoe cocTosiHue. ONK-1 OrK-1.1; OrK- YCTHBIN onpoc
5. | TBepAble pacTBopbl. 1.2; OMK-1.3;
MeTannoxmmusi. OrK-1.4
KomnnekcHble coeau- OrlnK-1.1; OrK- YCTHBIN onpoc
HEHMS 1.2, OMMK-1.3; Na6opaTtopHas paboTa Ne9
6 OnkK-1 OlK-1.4; OlK-
' OrlK-2 2.1; OlnK-2.2;
Orl1K-2.3; Ol1K-
2.4
Mepuoamnyecknin 3aKoH OMK-1 OlK-1.1; OlK- YCcTHbIN onpoc
7. | KaK OCHOBa XMMWU4YECKOM 1.2; OlK-1.3;
cUcTEMaTUKK OriK-1.4
MpocTble BelLecTBa Kak OMK-1 OlK-1.1; OlK- YCTHbIN onpoc
8. | romoaTtomHble coeau- 1.2; OMK-1.3;
HEeHns OrK-1.4
BuHapHble xMmundeckue OnK-1 OrK-1.1; OlK- YCTHBIN onpoc
9. coefiMHeHus 1.2; OlNK-1.3;
OlK-1.4
CroXxHble Xummyeckne OnMK-1 OrK-1.1; OlK- YCTHBIN onpoc
10. | coeamHeHus 1.2; OMNK-1.3;
OlK-1.4
Bogopoa OrK-1.1; OlK- YCTHbIN onpoc
1.2; OIK-1.3; Na6opaTopHas paboTta Ne1
11, OriK-1 Orl1K-1.4; OlK-
OrlIK-2 2.1; OlK-2.2;
Orl1K-2.3; Ol1K-
2.4
OnemeHThI | rpynnel MC OMK-1 OrK-1.1; OlK- YCTHBIN onpoc
12. OMK-2 1.2; OIK-1.3; NaGopaTopHble paboTbl NeNe2,3
Ol1K-1.4; Orl1K-




Ne
n/n

HanmeHoBaHne
pasgena AncuMnIvHbI
(moayns)

Komne-
TeHuus(n)

MHankaTop(bl)
OOCTMXEHUSsI
KoMneTeHunn

OueHouHbIe cpeacTBa

2.1; OlK-2.2;
Or1K-2.3; Or1K-
2.4

13.

OnemeHTh! Il rpynnel MNC

OlnK-1
OriK-2

OrlK-1.1; OrK-
1.2; OlNK-1.3;
OrlK-1.4; OrK-
2.1; OlK-2.2;
Or1K-2.3; OrK-
2.4

YCTHBIN onpoc
JlabopaTopHble paboTbl NeNe4-5

14.

OnewmeHTh! Il rpynnbl
nc

OmnK-1
OriK-2

OlNK-1.1; OlK-
1.2; OlK-1.3;
OrlK-1.4; OrK-
2.1; OlK-2.2;
OrlnK-2.3; OrK-
2.4

YCTHbIN onpoc

15.

OnemeHThbI IV rpynnbl
nc

OlK-1
OrlIK-2

OrlK-1.1; Or1K-
1.2; OMNK-1.3;
OrlK-1.4; Or1K-
2.1; OlK-2.2;
OrlK-2.3; Or1K-
2.4

YCTHbIN onpoc
JTabopaTtopHble pabdoTbl NeNe6-9

16.

OnemeHTbl V rpynnbl
nc

OrK-1
OrlIK-2

OrlnK-1.1; OrK-
1.2; OMNK-1.3;
OrlK-1.4; Or1K-
2.1; OlK-2.2;
OrlK-2.3; Orl1K-
2.4

YCTHbIN onpoc
JlabopaTtopHbie paboTtbl NeNe10-13

17.

OnemeHTbl VI rpynnbl
nc

OrK-1
OrllK-2

OrlK-1.1; OrK-
1.2; OMNK-1.3;
Or1K-1.4; OrK-
2.1; OlK-2.2;
OrlnK-2.3; Or1K-
2.4

YCTHbIN onpoc
JlabopatopHble paboTbl NeNe14,15

18.

OnemeHTh! VII rpynnbl
nc

OlK-1
OrnK-2

OrlK-1.1; OrMK-
1.2; OMNK-1.3;
OrlnK-1.4; OrK-
2.1; OlK-2.2;
OrK-2.3; OrK-
2.4

YCTHbIN onpoc
JlabopaTtopHble paboTbl NeNe16,17

19.

OnemeHTh! VIII rpynnbl
nc

OlnK-1
OrnK-2

OrlK-1.1; OrK-
1.2; OlK-1.3;
OrlK-1.4; OrK-
2.1; OlK-2.2;
OrlK-2.3; Or1K-
2.4

YCTHbIN onpoc
JlabopaTtopHas pabota Ne18

20.

PaanoakTtuBHbIE U CUH-
Te3npoBaHHbIE 3J1IEMEH-
Tbl

OrK-1

OrlK-1.1; OlK-
1.2; OlNK-1.3;
OrkK-1.4

YCTHbIN onpoc

MpomexyToyHasa aTTecTaums
dopma KOHTPONS — 9K3aMeH

[MepeyeHb BOMpOCOB

20 TunoBble OUEHOYHbIe cpeACcTBa U MeToAUYECKUue MaTepuanbl, onpeaensiowue npo-

LeAaypbl OLleHUBaHUA

20.1 TeKywWwMi KOHTPONb ycrneBaeMoCTH

KoHTponb ycneBaemocTy No ANCLMNIIMHE OCYLLECTBISAETCS C NMOMOLLbIO CreayHLLIMX OLEHOYHbIX

cpeacTs:
JlabopamopHsie pabombi
CemuHapcKue 3aHamusi

OnucaHne TexHonormm nposegeHunsa

CtyoeHTam 3apaHee OaéTtcd 3agaHue NMOArOoTOBUTBLCS K BbIMOMHEHWUIO nabopaTtopHon paboThl,
npenBapuTenbHO NpountaB xon paboTbl. Ha 3aHATMM nepen Havanom BbINOMHEHWUst paboTbl obcyxaa-




HOTCA Kno4veBbleé MOMEHThI, pasGMparomﬂ HEMNOHATHbIEe CTyAEeHTaM BOMNpPOChHI, ocoboe BHUMaHue yoensa-
eTcs TeXHMKe 6e3onacHOCTU. PaboThl BbIMNOMHATCS B rpynnax no 2-3 yenoseka.

TpeboBaHuA K BbINONMHEHWNIO 3a4aHUI (MNK LIKanbl N KPUTEPUM OLIEHMBAHUS)

OdopmneHune n npeactaBneHne pesynbTaToB OCYLLECTBNAETCS B COOTBETCTBUM C TpeboBaHNS-
MU, NPUBEAEHHBIX B y4eBHO-MeTOoau4eckmx nocobusax. 3awmuta nabopatopHon paboTbl NPOBOANTCH B
npouecce 6eceabl Co cTyaeHToM. BHavane npoBepsieTca NpaBuibHOCTL opopmeHnst paboTkl, hopMy-
NMpoBaHus BbIBOAOB. 3aTeM MPOUCXOAMT OMNPOC, BKITHOYAKOLLMIA BONPOCHI O X0A4€e BbINOMHEHUS paboTbl,
NONy4YeHHbIX pe3ynbTaTax, a Takke KOHTPOSbHbIE BONPOCHI K KaXaon paboTe.

20.2 NMpomexyToyHana aTrecraums

MpomexyToyHas aTTecTaums No AUCUUNIIMHE OCYLLIECTBMSETCS C MOMOLLbIO CNeayLWwmnx oue-
HOYHBIX CPEACTB:

CobecedosaHue no aKk3ameHayUuOHHbIM bunemam
Kypcoeas paboma

MepeyeHb BONPOCOB K 3K3aMeHy
1 cemecTtp
dyHaameHTarnbHble 3aKOHbI Y TEOPUN XUMUMN.
ATOMHO-MOIEKYNSAPHOE y4eHme.
CtexnomeTpuyeckme 3aKoHbI.
OnbiTbl Pesepdopaa. MNnaHeTapHasa mogenb U ee HegOCTaTKN.
Teopusa bopa.
MoHATMe o KBaHTOBOW MexaHuke. Opbutanu.
MHOroanekTpoHHbIE aTOMbI U Nepuoaudeckasd cuctemMa 3rnemMeHToB.
YpaBHeHue LpeanHrepa. KBaHToBbIE YNCNa.
MpyHumn Maynu n 3anonHeHne aTOMHbIX OpOuTanen anekTpoHaMMu.
0. ATOMHbIe 1 opbuTanbHble paanychbl. [oTeHuman noHM3aummn 1 CPOACTBO K SNEKTPOHY.
11. ObdekTbl IKpaHNPOBAHUS U NPOHUKHOBEHUS.
12. Xmundeckas cBA3b U €€ OCHOBHbIE XapakTEPUCTUKWN: SHEPIUS U ANUHA.
13. KoBaneHTHasi xummyeckas cBaA3b. Ee cBoncTBa.
14. KoHuenuus rmbpugmnsaumm. KpatHOCTb XMMUYECKOW CBSA3U.
15. Monspu3saunsa KoBaneHTHON CBA3W. DNEKTPOOTPULATENBHOCTb U AUNOSbHbLIA MOMEHT.
16. MBC.
17. MMO.
18. MloHHas cBa3b. CTeneHb OKMUCMEHWS.
19. MeTannuyeckasi cBs3b 1 00LLME CBOMCTBA MeTaroB.
20. BogopogHas cBa3sb. [Mpupoaa 1 ycnoBusi BO3HUKHOBEHUS!.
21. BaH-gep-BaanbcoBa cBs3b.
22. TepmognHammnyeckme cuctembl. TepmoamHammyeckmne pyHKLNN,
23. NepBoe Ha4Yano TepMoANHaAMUKN. DHTanbNms.
24. 3akoH lecca.
25. BTopoe Havyano rTepMoanHaMmnkn. QHTPONUS.
26. CBoboaHas aHeprus Mb6ca. Kputuka npuHumna beptno.
27. CKOpOCTb XMMUYECKNX peakuunin. NMopsaok n MonekynsipHOCTb peakLmu.
28. 3aKoH OeNCTBYHOLLMX MaccC.
29. lNMocnepoBaTenbHble N NapannenbHble peakumn. ConpsikeHHbIe N LenHbIe peakLmm.
30. OHeprus aktusauun. YpasHeHne AppeHuyca.
31. Xnmmnyeckoe pasHoBecue. MNpuHumn Jle-LaTenbe.
32. KaTtanus.
33. PactBopbl. PacTBOpMMOCTb Kak hn3NKO-XMMUYECKUIA MpOoLIECC.
34. KonnuratneBHble CBOMCTBa pPacTBOPOB.
35. Teopust anekTponuTmnyeckomn guccoumnaumm. Kucnotel, COnm n oCHoBaHMA.
36. CunbHble 1 cnabble anekTponuTbl. CTeneHb M KOHCTaHTa guccoumaunn.
37. MNoHaATME O TeopUM CUNBHBIX 3NeKTPONUTOB. KOadhdUUNEHT aKTUBHOCTMW.
38. Teopuun KUCINOT N OCHOBaHWUI: CONbBOCUCTEM, MPOTOHHAS, ANEKTPOHHAA.

BOO~NoOMWNE



39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
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11.
12.

13.

14.
15.

16.
17.

18.
19.
20.
21.
22.

23.
24,

WoHHoe npounssegeHune Boasl. pH. KUCNOTHO-OCHOBHbIE UHOMKATOPSI.
OO6MeHHble peakuun mexay noHamu. IoHHble ypaBHEHWS.
lMpou3BeaeHne pacTBOPMMOCTMU.

Mmoponua. KoHcTaHTa rugponunaa.

lMOHATME O HOPManbHbIX AMEKTPOOHbIX NOTEHLUManax MeTansnos.
OkncnuTenbHO-BOCCTAHOBUTENBHBIE peakLnn.

MeToAbl ypaBHMBAHWS OKUCNUTENBHO-BOCCTAHOBUTENMbBHbBIX Peakuui.
HopMmarnbHble OKMCANTENBbHO-BOCCTAHOBUTESNbHbBIE NOTEHUManbl. YpaBHeHne HepHcTa.
OnekTponui. 3akoHbl Papages.

MonsaTre o TBepaon ase. Kpuctannuyeckoe, CTekrnoobpasHoe n amopdHOe COCTOSIHME.
[MoHATME O 30HHOW TeopuKn TBEPAOro Tena.

dusnko-xummndeckuin aHanua. MNpasuno das.

OCHOBHbI€ TUMbl AMarpamMmm COCTOSIHUS.

TeepAable pactBopbl. X TUNbI.

JanbToHnabl 1 6epTonnuasbi.

KoMnneKkcHble coeguHeHUs U ABONHbIE COSMW.

Knaccngukaumsi n ycToOM4nMBOCTb KOMMMEKCHbIX COeANHEHWI.
HomeHknaTypa n naomepust KOMNNEKCHbIX COeAUHEHWN.

Teopus TpaHCBNMAHUA YepHaeBsa.

Teopua BepHepa.

MBC npyMeHUTENBHO K KOMMMNEKCHBbIM COEANHEHNSIM.

TKIM npuMEHNTENBHO K KOMMNSIEKCHBIM COEOUHEHUSAM.

2 cemecTp
Meproanyecknin 3akoH. BTanbl pasBUTUA NEPUOSNYECKOrO 3aKOHa
MHBapMaHTHOCTL NOSOXEHUS anemMeHTa B lNeprnoguyeckom cucteme. YHUKanbHoOE NonoXeHne
Bogopozaa.
Knaccmudgukaumss XMMnyecknx aneMeHToB Mo TUMNY 1 3aCeNeHHOCTM SNEKTPOHHbIX opbuTanen.
MonyanuHHasa n anMHHas opMbl NEPUOJNYECKON CUCTEMBI.
OnekTpoHHaa aHanorud. MNMonHble N HenomHble 3NEKTPOHHbIE aHamnoru.
KanHocmmeTpuyHble opbutanun. KanHoCMMMETPUYHbBIE 3NTIEMEHTbI — OCOBEHHOCTM CBOWCTB
OddhekTbl d-u f- KOHTPaKUUKN N UX BIIMSIHWE HA CBOMCTBA 3/IEMEHTOB.
"opu3oHTanbHasa 1 guaroHanbHas aHanorum anemMeHToB B Nepuoanyeckon cucteme.
BTopuyHas 1 BHYTpeHHAS NepUogudHOCTb N NX NPOSABIEHNE B 3aKOHOMEPHOCTAX U3MEHEHUS Op-
OuTanbHbIX paguycoB U NOTEHUManoB MOHU3aLUMM aTOMOB.
pynnoBas, TMNoBasa M crioeBas aHanorun. TUnn4eckme aNeMeHThbI.

. PaCI'IpOCTpaHeHHOCTb 3AJ1IEMEHTOB N UX NMpUpoaHble COEANHEHUA. Mx 3HauyeHune anst XuMmn4eckon

XapakTepUCTUKN SIEMEHTOB.

MpocTble BewecTBa. MeTtannbl u HemeTannel. ['paHuua LuHTns.

Xnmudeckoe 1 KpucTannoxmMmmyeckoe cTpoeHme npocTbix BewecTs. [pasuno KOmM-Posepu (8-N)
N ero npUMeHeHwe.

dun3anyeckme CBOMCTBA NPOCTbIX BELLECTB M 3aKOHOMEPHOCTU UX U3MEHEHMUS (MONAPHBIN 06beM,
3HTanNbLNMM atoMusaumm TemnepaTypbl NAaBAeHUs, 3HEPTMN guccounalmm AByXaTOMHbIX Morie-
Kyn).

O6wue NpMHUMNbI NONYYEHUS NPOCTbIX BELLECTB.

Knaccudunkaumns GuHapHbIX cCoOeaNHEHNN. JKBUATOMHbIE coeanHeHus. IameHeHme xapaktepa
CBSA3U U TUNA KPUCTAmNMMYEeCKON CTPYKTYPbI B N303NEKTPOHHbIX paaax.

O606LweHHoe npaBuno okteTa. Npasmno Myaepa — NupcoHa.

BuHapHble coeanHenus Tuna AB,. OCOBEeHHOCTU KpUCTaNOXMMUYECKOrO CTPOEHUS B 3aBUCUMO-
CTM OT NpeobnagatoLero Tuna XxumMmyeckomn ceasu. Npumepsi.

MOCTOAHCTBO M NEPEMEHHOCTL COCTaBa BUHaAPHbIX COEQUHEHWIA

Okenapl Kak xapakTepuctTmyeckme coeanHeHns

XapaktepucTnyeckasi porib BOOOPOLHbLIX COEOUHEHUIN B XMMUWN 3N1IEMEHTOB.
Xapaktepuctmyeckasi pofib ranoreHnaoB B XMMUKN 9f1EMEHTOB.

3aKOHOMEPHOCTU U3MEHEHUSA CBOMCTB ranioreHMaoB C NpevMyLLIeCTBEHHO MOHHBIM U KOBaneHT-
HbIM TUMNamun CBA3MW.

XanbkoreHuabl Kak npeactaButTeny BUHapHbIX CoOeaNHEHNI

MHMKTOreHnapl Kak NnpeacTaBuTenu knacca GuHapHbIX COeaUHEHUI.
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Knaccudukaumns crnoxHblx coeguHEHUNA.

Mmapokcuabl Kak xapaktepucTnieckme coegmHeHus

CoBpemeHHasi KoHuenums opMynbHOro coctaBa rmMapoKCUA0B M MHTepnpeTauus Ha ee OCHOBe
NX KMCNOTHO-OCHOBHbIX CBONCTB.

AMGOTEPHOCTL KaK yHMBEpCcanbHOEe CBOMCTBO MMapPOKCUAOB.
OkuncnuTenbHO-BOCCTAHOBUTENBbHbLIE CBONCTBA MAPOKCUAOB.
OKuncnUMTENbHO-BOCCTAHOBUTENBbHBIE CBOMCTBA BELLECTB Kak NokasaTerlb CpaBHUTENbHON CTa-
OMNBbHOCTU CTENEHEN OKUCIEHUS (Ha MPMMeEpE CoeaMHEHMIA MapraHLua n xnopa).

Conun kucnopogcoaepXaLmx KUCnoT 1 UxX posfib B XMMUYECKON XapaKTepUCTUKE dfieMeHTa.
KomnnekcHble coequHEHNst U UX POSib B XMMUYECKOW XapakTepUCTUKE dNeMeHTa.

Bopgopoga. N3oTtonbl Bogopoaa. Ceonctea Bogopoaa. lNMonydeHne n npyumeHeHune

Bogopoaa. Mmapuabl.

OCoBEHHOCTU XUMUWN NIUTUS

XvMUs LenoYHbIX MeTanos

CoeavHeHuns anemMeHToB |IB-rpynnbl B pa3nunyHbIX CTENEHSIX OKUCIEHUS.

Xnmudeckne CBOMCTBa Mean. Xapakrepuctuieckne coegmHeHms. Conu kucnopoacoaepXatimx
KMCNOT, KOMMNJIEKCHbIE COeAMHEHNS.

OcobeHHOCTM XuMmumn depunnus

O6wasa xapaktepuctuka anemeHToB IIA-rpynnbl. OCO6EHHOCTN XMMUM MarHus.

XvMuUst LLeNoYHO3EMESbHBIX 3IEMEHTOB.

OCoBEHHOCTM XMUK LiMHKa U Kagmusi. Conum KMCnopoacoaepkallmx KUCIOT U KOMMSEKCHbIE CO-
eVHEHWs.

OcoBeHHOCTU XUMUKN PTYTW.

OCcoBEeHHOCTM XMUKM 1 KpucTannoxmmmn bopa.

OcoBeHHOCTM XMMUKN antoMUHKS. MonydeHne n NpuMeHeHne antoMUHUS.

O6bLwas xapakTepucTmka aneMeHToB NoArpynnbl ranivs: 3NeKTpOHHOE CTPOEHME, CTENEHN OKUC-
nexus. dusnyeckne n XMMmnyeckne CBOMCTBA NPOCTbIX BELLECTB.

OO6Lwas xapakTep1cTuka 3NIEMEHTOB NoArpynmnbl ckaHams u P33. QnekTpoHHoe CTpOoeHne, 3ako-
HOMEPHOCTU N3MEHEHUSA XapaKTEPUCTUK. XMMUYECKME CBOMCTBA NPOCTbIX BELLECTB.

O6wasa xapakTepucTunka naHTaHmaoB. OCOBGEHHOCTN ANEKTPOHHOIO CTPOEHWS, CTEMNEHM OKUCTIe-
HUS. BnuaHue BHyTpeHHeN NepuoanyHOCTM Ha CBONCTBA NaHTaHWOoB.

Yrnepoa kak npocToe BeLlecTBo. ANnoTponHble Mogudukaumn. IameHeHne CBOMCTB B 3aBUCK-
MOCTW OT CTpoeHUns. duanyeckne n xummyeckme CBOMCTBa yrnepoaa.

Xapaktepuctnyeckume coeguHeHus yrnepoaa. CoeanHeHna yrnepoga ¢ HemeTarnnamu.
MpupoaHble coeanHeHUs 1 nonyyYyeHne KpemMHus. dPrnsmdyeckme n XMMmMyeckne CBOMCTBa KPEMHUS.
XapakTepucTudeckme CoenHEHMS.

XMUsi aNeMeHTOB NOArpynnbl repMaHus. Xapaktepuctnyeckne coegnHeHms. Conm kucnopog-
coaepXaLyux KUCNOT N KOMMIEKCHbIE COeANHEHUS.

OCoBEHHOCTM XUMUKN TUTaHa.

XMUs LMPKOHUA U racpHus.

CoeavHeHusa asoTa B OTpULaTenbHbIX CTENEHSX OKUCIIEHNS.

CoeavHeHnsa asoTa B NONOXUTENbHbLIX CTENEHSX OKUCTIEHUS.

docop kak npocToe BellecTBo. Puandeckne n xummdeckme ceomctea. Okemabl doccopa u
docdhopHbIE KACTOTHI.

XvMUsi aNemMeHTOB NoArpynnbl Mbllbsika

OcobeHHOCTN XuMKUK BaHaaus. XapakTepuctuieckme coeguHeHuns. «n»-nponssogHble BaHa-
ans. KomnnekcHble coeanHeHns BaHagus.

Kucnopog. Okcugbl, nx ponb B XMMUK

OcobeHHocTn xumum cepsbl. MNpupoaHble coeanHeHns u nonydexHve. Pusnyeckne n Xumn4eckme
cBoKcTBa cepbl. OKkcuabl cepbl.

XanbKoreHbl 1 XxanbkoreHabl

XvMusi aNemMeHTOB NoAarpynmnbl Xpoma

O6wwas xapaktepuctuka anemeHToB VIIA-rpynnbl. DNeKTPOHHOE CTPOEHUE, YCTONYMBbBIE CTENEHN
oKuUcneHnsi. XuMmnyeckne CBOMCTBA NPOCTbIX BELLECTB

ManoreHoBogopoabl. OKCOKMCNOThI ranoreHoB. MexXranoreHHble CoeaANHEHUS.

O6Lwas xapakrtepuctuka aneMmeHToB VIIB-rpynnbl. ONeKTPOHHOE CTPOeHne, NposBisieMble cTe-
NEeHN OKUCINEHUSI U UX YCTOMYMBOCTb. OKCuAbl M rMAPOKCUAbI MapraHua, X KMCIOTHO-OCHOBHbIE
N OKUCNNTENbHO-BOCCTAHOBUTENbHbIE CBOMCTBA.



67. O6wasn xapaktepuctmka anemeHTos VIIIA-rpynnbl. ANeKTpoHHOe cTpoeHne. Pnsmnyeckme n xu-
MUYEeCcKme CBOMCTBA NMPOCThbIX BewecTB. PTopuabl KCEHOHA.

68. XapakTtepucTtuka anemMeHToB Tpuaapl xenesa. lpoctble Bewectsa. Pusmyeckme n XxumMmmyeckmne
CBOWCTBA.

69. ObLan xapakTepnucTuka anemMeHToB-NNaTMHONO0B

70. PagnoaktmBHble aHanorn ctabunbHblix anemenToB [1C
71. MeTtannbl cemencTBa akTMHOMOOB
Kaxagbin KM copepxuT 2 Bonpoca 1 pasHbix pasaernos NporpaMmei.

OnucaHune TexHonormm nposeaeHnst
Ha nogroTtosky nnucbeMeHHoro oteeTa Ha Bonpocbkl KUM (Ha nuctax otBeToB) AaéTtca 60 MUHYT,
nocne 3Toro npoBoAnTCs ycTHasi beceaa.

TpeGOBaHVIFI K BbIMONHEHMIO 3aaHWN, LWKanbl U Kputepunn oueHnBaHUA

[nga oueHnBaHuA pe3ynbTaToB 00y4eHUSA Ha dK3aMeHe UCMONb3YHTCA CneayoLme nokasaTenm

1) 3HaHKe y4yebHOro maTtepuana n BnageHue NoHATUNHBIM annapaTom OOLLEe N HEOPraHN4eCcKom
XUMUMN: OCHOBHbIX TEOPETUYECKUX TMONOXKEHUA U (PyHOAMEHTANbHbIX 3aKOHOB XUMWUK; (PU3KKO-
XMUMUYECKUX CBOMCTB ANTIEMEHTOB, MPOCThIX U CIIOXHbIX HEOPraHUYeCKUX CoOeaUHEHUN;

2) ymMeHve BbISBUTb W MHTEPNpeTUpoBaTb 3aKOHOMEPHOCTU WU3MEHEHUSI CBOWCTB XUMMUYECKUX
3M1IEMEHTOB M UX COEAMHEHUN B 3aBUCMMOCTU OT MNONoxeHus B lNepuogmyeckon cucteme; nporHo3npo-
BaTb CBOMCTBA 3NIEMEHTOB U UX COeQUHEHUN;

3) yMeHMe NpUMEHATb TEOPETMYECKME 3HAHMA ONSA pelleHns npakTudeckmx 3agad (06bAcHUTL
Habntogaemble nNpu BbINOSIHEHWUM SKCNEPUMEHTA SBNEHNSE HA OCHOBaHUW NOMYYEHHbIX 3HAaHUN);

4) ymeHne unncTpupoBaTtb OTBET NpuMmepamu, baktamu;

5) BnageHune cnocobamm peLleHnst TUNoBbIX 3agay No obLien XMmmm;

[na oueHnBaHuA pesynbTaToB 006y4YeHMs Ha ak3ameHe ncnonb3dyeTcsa 4-6annbHaga WwKana: «oTnny-
HO», «XOPOLUO», «YOOBMNETBOPUTENBHOY», KHEYAOBNETBOPUTENBHOY.
CooTHoLLEHME nNoKa3aTenen, KpUTEPUEB U LLKaIbl OLEHUBAHNSA pe3ynbTaToB 00y4eHus.

KpuTepun oueHnBaHnsa KOMNeTeHL MM LLikana oueHok

Ob6yvarowmncsa B NOMHOW Mepe BriageeT TEOPETUYECKMMU OCHOBAMU U MOHATUN- OTtnunyHo
HbIM annapaToM OUCLMMNINHBI, YMEET BbIABUTb M MHTEPNpPEeTUpoBaTb 3aKOHOMEp-
HOCTU M3MEHEHUSI CBONCTB XMMUYECKMX SNIEMEHTOB U UX COEAMHEHUN B 3aBUCK-
MOCTU OT nonoxeHuss B Nepunognyeckon cucteme, cnocobeH uUNMICTPUPOBaThL
OTBET NpUMepamu, aktaMu, NPUMEHSTb TeopeTUYEeCKNe 3HaHUA AN peLleHus
npakTn4eckux 3agay B obnactun obuien n HeopraHM4eckom XMMUN.

OGy4atowmiica BnageeT TeOpeTUHECKUMN OCHOBaMU M MOHATUNHBLIM annapaToM XopoLio
ANCUMNAMHBI, cnocobeH WHTepnpeTupoBaTb  3aKOHOMEPHOCTU  U3MEHEHUs
CBOWCTB XMMUYECKNX INIEMEHTOB U UX COEQNHEHMI B 3aBUCMMOCTU OT MOSTOXKEHUS
B [Nepuognyeckon cucteme, JonyckaeT OTAeSbHble OWWNOKA M HETOYHOCTU MpuU
onucaHnn U3NKO-XMMUYECKUX CBOWCTB 3NEMEHTOB, MPOCTbIX U CNOXHbIX HEOP-
raHNYeCcKnXx coeanHeHnmn

Obyuvatowmics Bnageetr 4YacTUYHO TeOpPeTUYECKUMM OCHOBaMW AUCUMMAWHLI, | YOO0BRETBOpU-
hparMeHTapHO cnocobeH onucaTb CYLHOCTb TOrO UMW UHOTO NOMOXEHUS XUMUW, TenbHO
CBOWCTB XMMWYECKMUX INIEMEHTOB U UX COEAMHEHUN, HE YMEET MPUMEHATb Nony-
YeHHble 3HaHWUS AN BbISBIIEHUSA 3aKOHOMEPHOCTEN M3MEHEHWUSI CBOWCTB 3f1IEMEH-
TOB U UX COEANHEHUN.

OObyuvatoLwmics oeMOHCTpUpyeT OTPbIBOYHbIE, (hparMeHTapHble 3HaHWSA, gonycka- | HeyaosneTtsopu-
eT rpybble ownbku Npun oTBeTE. TenbHO

Tembl KypcoBbIX paboT

1. CuHTes n xummnyeckme casonctaa PbO,

2. CWHTEe3 1 XxMMuyeckne CBOMCTBa OCHOBHOTO kKapboHaTa meau
CuHTEe3 n xumu4deckme ceoncTea xnopuaa meam (1)

3. CuHTe3 a-OMnoBSAHHOW KMCNOThI
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11.
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13.
14.
15.
16.

17.
18.
19.

CuHtes n ceorctsa [Co(NH3)sCICl;

CuHTes kpuctannos Hutparta nannagus (I1)

CwuHTes kpuctannos Hutpata xpoma (l11)

TepmognHammnyecknin aHanna B3auMogencTBnsa KOMNOHEHTOB B CUCTEME CBUHEL, — ransvm
BoeipawmBaHue nneHok Tennypuga cBuHUa MoanguUMpoBaHHLIM METOOOM KFOPSiHEN CTEHKU»
KomnnekcHble xrnopuabl. KNCIIOTHO-OCHOBHOE B3anMoAencTBme B cuctemax xnopmaos. CnHTes
KzCUC|4

. AMOTEPHOCTb U OKUCNNTENBHO-BOCCTAHOBUTENbHbIE CBONCTBA coeanHeHun onosa (I1). CuHtes

CTaHHaTa HaTpus 1 ero CBOMCTBA.

CuHTe3s 1 ceonctBa KoMnO4

CwuHTes n ceonctea KMnO,

CwuHTes u cBomnctea MnCl,-4H,0

CwuHTe3 BonbgpamMoBOi 1 MONUGAEHOBOW KUCHOT

MWKpPOBOJSTHOBBIV CUHTE3 opTOoheppuTa NTTPUSN

CuvHTEe3 HaHoYacTWL, OpToOBaHagaTa UTTpuM Bog ENCTBUEM YIbTPa3ByKOBOIO Y MUKPOBOSTHOBOMO
n3ny4yeHus

Pasnuune B ceonctBax coeanHeHnn Co(ll) n Ni(ll)

"eomeTpuyeckas nsomepus. MNMonyderHne uuc- n tpaHcmnsaomepo [Co(NH3),Cl,]Cl

Okpacka cunukarens consamm kobanbTa 1 NpoBepka N3MEHEHMS ero OKPacky BO BMaXXHOM aTMO-

chepe

O6yyatomecss nonyyarT TeEMbl KYPCOBbIX B Ha4Yane cemecTpa, OCYLEeCTBSOT aHanu3 nutepa-

Typbl MO TEME pa6OTbI, cornacoBbIiBaKOT C npenogaBartenemM MeToauKy 3KCnepmMeHTa n ncnonbldyemoe

obopyaoBaHue 1 NPUCTYNatoT K BbINMOMHEHUIO KYpPCOBON paboThl.

TpeGOBaHVIFI K BbIMONHEHMWIO 3a4aHWN, LWKanbl U Kputepmm oueHnBaHnA

Kputepun oLeHMBaHNA KOMMETEHLNIA

LLikana oueHok

B kypcoBown paboTe ccopmynmpoBaHbl Lernb, 3agadv 1 Metogbl uccnegosarus. Marte-
pvan U3noXeH B NOrM4ecKon nocneaoBaTenbHOCTU, B COOTBETCTBUM C TpeboBaHUAMMN K
CTpyKType paboTbl. [loknag B MOMHOM Mepe OTpaxaeT CoAepkaHune KypcoBOW paboThbl,
NpoAEMOHCTPUPOBAHO YBEPEHHOE BNafeHne matepuanom paboTbl U METOAMKON NpoBe-
[eHs1 AKCMepUMEHTa

OTnunyHo

B kypcoBon pabote ccopmynupoBaHbl Lenb, 3agadv U MeTodbl UCCredoBaHUsA, HO
MMEKTCS HEKOTOPbIE HETOYHOCTM NMpu hOpMYNMPOBKE Lenu u 3agad pabotel. [NpucytcT-
BYIOT OTAEfbHble HeLoYeTbl B OCHOPMITIEHUN KYpCOBOM paboThl M ClMCKa nuTepaTtypbl.
MmetloTca He3HaunTemNbHbIE 3aMeYaHNA K HAyYHOCTWN CTUNSA U3NOXEHNUsSI pe3ynbTaToB.

XopoLlo

B kypcoBow paboTe HabnogaeTcs HECOOTBETCTBME Lenu 1 3agad nccnegoBaHus, oT-
CYTCTBYET Nlormyeckasi CBa3b Mexay OCHOBHbIMU pasgenamu. imetoTca cepbesHble 3a-
MevaHus K MoNHOTe nNpeacTaBneHus pesynbtaToB paboTbl. B npouecce aoknaaa gony-
LEHbI 3HAYUTETbHbIE HETOYHOCTU, BMUSIIOLLME HA CYTb NMOHMMaHUSi OCHOBHOIO COAep-
XaHusi paboTbl, HapyLLeHa NOMMYHOCTb U3NOXEHWS, AONONHUTENbHbLIE BOMPOCHI BbI3bl-
BaloT 3aTpyaHEHMsI.

YposneTtsopu-
TenbHO

B kypcoBoii paboTe HeBEPHO CHOPMYNMPOBAaHbI Liefb, 3aga4n, METOAbI UCCreoBaHMS.
MaTepuan usnoxeH 6eccrcteMHo. CCbIfikM Ha UICTOYHUKN HEKOPPEKTHbLI UMK OTCYTCTBY-
toT. OchopmreHne cnncka nutepaTypbl He cooTBeTCcTBYET TpeboaHusm FOCT. He npo-
AEMOHCTPUPOBaHO BnageHne matepmarnom pabotel. O0y4arowmincs He cnocobeH nsno-
XWTb MaTepuan camocTosiTensHo. [loknag 3aynTbiBaeTcs.

HeynosneTtsopu-
TenbHO

TpeGOBaHVIFl K BbINOJIHEHUIO, Od)OpMJ'IeHVII'O N npeacrtaBneHnto KprOBOI7I pa60TbI nponncaHbl B

nocobun: Metoguyeckme pekoMeHgaLMm No BbINOSIHEHMIO KypCOBbIX paboT 1 NOArOTOBKE K 3K3aMeHaM
no gucumnnuHe "O6LWan n HeopraHuveckast Xummusa" [SNeKTPOHHLIN pecypc] : MeToauveckoe nocobue :
[cTya. 1 kypca xuM. dak. AHeBHOro otaeneHus HanpasneHus 04.03.02 - Xumud, pusnka n MexaHuka
matepuanos] / b. B. Cnagkonesues [1 Ap.] ; BopoHeX. roc. yH-T .— ONeKTPOH. TeKCToBble AaH. — Bopo-
HexX : spaTtenbckun gom BIY, 2018.



20.3 ®oHA oueHOYHbIX cpeacTB cPOPMUPOBAHHOCTU KOMMNETEHLUUNA CTYAEHTOB, peKOMeHAYyeMbIN
OnA npoBeAeHUs AMarHoCTUYecKUx pabort

Mpymepsbl 3aganHnin (NpaBuribHbIE OTBETHI BblAESNEHbI XKUPHbIM LLUPUGTOM)
MonHbI 6aHK TECTOBLIX 3a4aHNN HAXOAUTCA B TPEHMPOBOYHOM TeCTe B ONEKTPOHHOM
yHuBepcutete BIY B kypcax «ObLias n HeopraHnyeckas Xmmmsa»
https://edu.vsu.ru/course/view.php?id=11313, https://edu.vsu.ru/course/view.php?id=4546

OlNK-1 Cnoco6eH ncnonb3oBaTb NpU peleHnn 3agay npocgeccMoHanbHON AeATEeNIbHOCTU
NOHMMaHWe TeopeTU4YeCKUX OCHOB XUMUUN, (PM3NKN MaTepmarnioB U1 MeXaHUKM MaTepuanoB

1) 3aKkpbIThle 3agaHUg (TECTOBbIE, cpeaHUN YPOBEHb CIOXHOCTU):

1. KantHoCMMMETPUUYHBIMU OPOUTANAMU ABNSAIOTCA:
A) 2s, 3s, 4s
B) 1s, 3d, 4f
B) 3s, 3p, 3d
N 1s, 2s, 2p

2. Tunn4yeckMMmn anemMeHTamMm ABNAIOTCA BCe 3fleMeHTbl Habopa:
A) N, As, Sb

B) O, S, Se

B) Al, Sc, Cr

Ne,C,N

3. TunoBbIMY aHanoramMmm ABNAKTCA BCe 3JIeMeHTbl Habopa:
A) In, Sn, Sb

B) F, Cl, Mn

B) Ca, Sr, Ba

MV, Cr,Mn

4. pynnoBbIMK aHanoramm siBNfAOTCA BCe 3NeMeHTbl Habopa:
A) Tl, Pb, Bi

B) CI, Br, |

B) Si, As, Te

N Fe, Mn, V

5. N'pynnoBas aHanorus odycrnoBneHa:

A) CoBMECTHbIM JENCTBUEM KAMHOCUMMETPUYHOCTM U NaHTaHUAHOW KOHTPaKuum

B) CxoacTBOM 3MEKTPOHHOIO CTPOEHUA B BbICLLUEN MONIOXUTENbHOW CTENEHU OKUCTIEHUA
B) OTcyTcTBMEM BHELLUHMX UITM NPEABHELUHNX KAMHOCUMMETPUYHBLIX opbutanen

") CxoAcTBOM 9NEKTPOHHOIO CTPOEHUSI BO BCEX CTEMNEHAX OKNCHEHMS

6. CnoeBas aHanorus obycnoBneHa:

A) CoBMECTHbIM JENCTBMEM KAWMHOCUMMETPUYHOCTU U NMAHTaHNOHOW KOHTPAaKLMK;

B) CxoacTBOM 9NEKTPOHHOIO CTPOEHNS B BbICLLEN NMONOXUTENBHON CTENEHU OKUCHEHWS;
B) OTcyTcTBMEM BHELUHUX UMW NpeaBHeLHUX KAMHOCMMMETPUYHbIX opbuTanen

") CxoacTBOM 9NEKTPOHHOIO CTPOEHMSI BO BCEX CTEMEHAX OKUCEHUS

7. MoNHbIMKU 3NEKTPOHHBLIMMX aHanoramm siBASILOTCA 3NE€MEHTbI:
A) Cr u Mo

B) FuCl

B)OusS

NPnv

8. YcnoBHas rpaHuua mexay metansiamMu U HemeTansiamMmu NpPoxXoauT:
A) Mo pnaroHanu ot 60opa K acTtarty
B) Mexay IlIA n IVA rpynnamu;


https://edu.vsu.ru/course/view.php?id=11313
https://edu.vsu.ru/course/view.php?id=4546

B) Mexay anemeHTamn 2-ro n 3-ro nepmogos

9. K annoTtponHbiMm moaudunkaumam oTHOCATCS:
A) Cdaneput 1 BropuMT

B) Benbin u KpacHbIn ocdop

B) a-kBapy, 1 B-kBapL

N BpyknTt 1 aHaTtas

10. K kakomy TMny coegmHeHnmn otHocatca TigO u Tiz;O?
A) Xapaktepuctuieckme okcuapl

B) KatnoHon3o6bITOUYHbIE (ha3bl

B) MNepokcuabl

) Heconeobpasytowme okcuabl

11. Kakon npeobGnaaarowmm Tun CBA3UN XapaKTepeH Ans 6MHapHbIX coeauHeHUn, oba ane-
MeHTa KOTOpPbIX pacnofoXeHbl cneBa oT rpaHuubl LluHtnsa:

A) KoBaneHTHas

B) MeTannunyeckas

B) BogopogHas

M) oHHas

12. dnemeHTamMu, ANA KOTOPbIX XapaKTepPHO NPOosABeHNe rmnepBaneHTHbIX COCTOSAHUMN,
ABNAKOTCA:

A) Zn n Hg

B) Fe n Co

B) CuuAu

MNowns

13. Kakoe 13 ykasaHHbIX BelwecTs o6naaaeT nonynpoBOoAHUKOBbLIMUA CBOMCTBaMMU:
A) Fe

B) SiO,

B) InP

M) NaCl

14. Kakon npeoGnagarowmm Tun CBA3MN XapakTepeH Ans bMHapHbIX coeguHeHun, oba ane-
MeHTa KOTOpPbIX pacnofioXeHbl cnpaBa oT rpaHuubl UnHTns:

A) KoBaneHTHas

B) MeTannunyeckas

B) BogopogHas

") oHHas

15. K kakomy TMny coeguHeHnn oTHocuTca SO3?

A) XapakTepucTuyeckme oKkcuabl — NPaBUIbHbIA OTBET
B) KatnoHon3bbiTouHble dhasbl

B) MNMepokcnapl

) HeconeobpaasytoLime okcuabl

16. dnemeHTamu, ANA KOTOPbIX XapakTepHO NPosiBlieHNe r’MnoBaneHTHbIX COCTOAHUN, AB-
nsaTCA:

A) Zn n Hg

B) Fe n Co

B) Ag n Au

) As n Bi

17. Kakon n3 anemMeHTOB |A-rpynnbl ABNAETCA Ny4YLIMM KOMMNNeKkcoobpa3soBarTenem:
A) Hatpun

B) Kanun

B) Nutun



M Lesun

18. Kakoe MakcumManbHO BO3MOXHOE KOOPAWHALMOHHOE YUCIIO XapaKTepHo ana 6epun-
nus:

A) 2

B) 4

B)6

rN12

19. Kakon 13 nepeuyncneHHbIX okcuaoB obnagaet amcoTepHbIMU CBOUCTBAMM:
A) Mn207

5) Cr203

B) Li,O

N MgO

20. CteneHb/cTeneHn OKUCIIEHUA, XapaKTepHble Ans aneMeHToB ||A-rpynnbi:
A) +2

B)-2n+2

B) +3

MN+2un+4

21. Kakon CTPYKTYpHbIA TUN XapakTtepeH ana MgO?
A) cpaneputa

B) Biopuuta

B) xnopuaa HaTpusa

") nepoBckuta

22. OQHOBPEMEHHO U NONMMOPQHbLIMU U aNNOTPONHbIMM MOAN(NKALUNAMU ABNAIOTCA:
A) Anmas u rpacdur

B) Kncnopoa v o30H

B) Pytun n 6pyknt

M Cchaneput u BlopumnT

23. anI CcropaHuu Ha Bo3ayxe MmeTarysindeCKoro Hatpusa OCHOBHbLIM NPOAYKTOM GyAeT s1B-
NATbCA:

A) Na,O

B) Na,O,

B) NaszN

M NaO,

24. MNMpwu cropaHun B KUCNopoae LWeNo4YHo-3eMerbHbIX MeTannoB obpa3yrTca:
A) MNepoxkcnabl

B) O3oHnap!

B) Okcuabl

N Hagokenabl

25. Bo CKONbKO pa3 YMEHbLLUMTCA CKOPOCTb peakuum, ecnu Temnepatypy ¢ 35 °C noHnsute
no 15 °C npu y=2,5?

A) 2,5

B) 6,25

B) 20

M 50

26. K yemy npuBepgeT noBbiWeHUe AaBneHnAa B cucteme 2CO(r) + O,(r) = 2C0,(r)?
A) K ymeHbLeHMo koHueHTpaunm CO,

B) K yBenuyeHuto koHueHTpaumm O,

B) KoHueHTpauumn He n3MeHsTCs

N K yBennueHuo koHueHTpauun CO,



27.Kakas conb Kanua He noaBepraeTcAa ruaponuasy:
A) meTacunukat

B) docdar

B) cynbdar

) HUTpUT

28. KoachduumeHT pactsopumoctu conu npu 40 °C paseH 45 r/100 r H,O. MNMpwu aaHHon
Temnepartype B 40 r HaCbILWEHHOro pacTBopa 3TON CONMU COAEpPXKUTCS

A) 10 r conu

B) 15 r conu

B) 18 r conu

M 24 r conu

2) OTKpbITble 3aaaHUs (pacyY€THble 3a4a4U, NOBbILLEHHbIA YPOBEHb CMOXHOCTH):

1. WNcnonb3ys kpuctanmnoxumumdeckoe npaeuno KOm-Posepu, onpenenvTte koopAavHaUMOHHbIE

yucna gnsa anemeHTos IV 1 VI rpynn: 7

OTtBeT: 41?2

2. Ucnonb3ya kpuctannoxmmudeckoe npasuno HKOm-Posepu, onpegenute KoOOpAWHALMOHHbIE
yucna anga anemeHTos V u VIl rpynn: 7

OtBeT: 31 1

3. BI/IHaprIe coeanHeHuna LWeno4YHOo-3eMellbHbIX J3JieMEeHTOB C YyrnepoaoMm Ha3biBaAOTCA

OTBeT: aueTuneHngamm

4. Mpw B3anmogencTenmn kapdbmga antoMmMHUA ¢ BOAOW BbloenseTcs
OTBeT: MeTaH

5. Paccuutante maccy (B rpammax) TBEPLAOro ocraTtka, MOflydeHHOro npu nponyckaHun 1,12 n
aMmmuaka Hag, packanéHHeiM okcuaom mean (1) maccon 20 r. OTBeT 3anULINTE C TOYHOCTLIO 00 OECAThIX
6e3 ykaszaHusa eanHUL U3MEpPEHNS.

OTBeT: 18,8

6. Onpegenute 06bEM Kucrnopoga (B nuTpax), HEOOXOAMMbLIA AN KaTanMTUYECKOro ropeHus
11,2 n ammmaka. OTBET 3anuLNTE C TOMHOCTBIO A0 Lenbix 6e3 ykazaHusa eanHUL U3MepPeHUs.
OTtBeT: 14

7. HaBecky Hutpmaga marHua maccon 10 r pactesopunu B 169,5 mn 18,25%-Horo pactBopa cons-
HOM kucnoTbl (MnoTHocTb 1,18 r/em®). OnpeaenuTe MaccoBylo JOMKO KUCHOTLI B MOMYYEHHOM pacTBope
(B npoueHTax). OTBET 3anMnNTE C TOYHOCTLIO 40 COTbIX 6€3 yKaszaHUsa eanHUL, N3MEepPEHUSI.

OtgerT: 3,48

8. Paccuutainte 06béM 30%-HOro pactsopa CepHOW KUCNOTbl, HEOBXOAMMOW ANS pacTBOPEHUS
TBEPAOro ocraTka, Nofly4eHHOro nNpu pasnoxeHun cmecu 2,1 r.kapboHata marHna n 18,9 r HuTpaTa UnH-
ka. MnoTHOCTb pacTBopa cepHon Kucnotbl 1,3 ricm®. OTBeT 3anuwmTe ¢ TOYHOCTbIO A0 AecsiTbix 6e3
yKasaHusi e4UHUL, U3MEepPEHMS.

OTtBeT: 314

9. Kak Ha3bIBalOTCA CUCTEMDI, A5 KOTOPbLIX CyTb NEPBOro Havyana TepmMoguHaMUKM MOXHO Bblpa-
31UTb CregyrLwmmMmn cooTHoweHnsmn: a) AU =0, 6) 6) AU=Q —A
OTBeT: a) nsonuposaHHasi; 6) 3akpbiTas

10. Paccuntanite MONSIPHYKO KOHUEHTpauuio 5 %-Horo pactBopa a30THOM KUCMOTbI, €Crvu ero
nioTHocTL pasHa 1,03 r/mn.



OteeT: Bo3sbmem 100 mn pacteBopa. Ero macca 100*1,03=103 r. Macca a30THOW KUCMOTbI
103%0,05=5,15r. konnM4ecTBO BeLlecTBa a30THON kucnoTkl 5,15/63=0,082 monb. MonsipHas KOHUEHTpa-
umsa 0,082monb/0,11=0,82 monb/n

11. MpMPOAHBLIN MarHWii cocTouT U3 n3otonos “*Mg, Mg, °Mg. BblumcnnTe cpeaHIon aToMHyo
Maccy 3TOro 3fieMeHTa, eCriM CoAepKaHe M30TOMOB B €CTECTBEHHON CMEeCK COCTaBMseT COOTBETCT-
BeHHo 78,6, 10,11 11,3 %

OrtBeT: 24*0.786+25*0.101+26*0.113=24.327

12. MoryT nun 6bITb HENONSIPHBIMW MOSEKYIbI, Y KOTOPbIX BCE CBA3W MOMSAPHbIE?
Oteert: [la, ecnu BeKTOpHasi CymMma gMnosibHbIX MOMEHTOB CBsidel paBHa 0.

13. YeM pasnuyaloTca TepMUHbI «MeTannmMa» U «MHTepMeTannieckoe coeanHeHne»?

OTBeT: MeTannug — coeguHeHne ¢ MeTanMyeckum TUNOM CBSI3M HE3ABMCUMO OT NPUPOAbLI KOM-
MOHEHTOB. VMIHTEepMeTannnyeckoe CoeMHEHUE — COeaMHEHME C MEeTarnfMYeckum TUMOM CBSI3U MexXay
ABYMSI MeTarnnamu.

14. Kakne cBOWCTBA UCXOAHbIX KOMMOHEHTOB OyayT GnaronpusTcTBOBaTbH 06pa3oBaHMI0 Henpe-
PbIBHbIX TBEPAbIX pacTBOpoB? K kakoMy TUMy OHU OTHOCATCA?

OtBeT: BrnM3ocTb aTOMHbIX pagMyCcoB U OONHAKOBBIA TWUM KPUCTaNNMYecKon peleTkn. 3To TBep-
Able pacTBOpbl 3aMeLLEHUS

3) NPaKTMKO-OPUEHTUPOBAHHbIE 33434

1. YTO MOXHO cKa3aTb O TEMNO- N ANEKTPONPOBOAHOCTM ABYXKOMMOHEHTOM CUCTEMbI, COCTOSILLIEN
N3 3r1IeMEHTOB KOTOpPbIE PacrosfoXeHbl crneea oT rpaHuubl LiMHTNA
OtBeT: 06a anemeHTa — MeTanbl, 06r1agaT XOPOLLEN TEMSO- U 3NIEKTPONPOBOAHOCTBIO

2. 3anuwuTe opmynbl rMAPOKCUAOB MapraHua. Kak n3amMeHsitoTCs KUCIOTHO-OCHOBHbIE CBONCTBA
rMOPOKCMAOB C YBENTMYEHMEM CTEMNEHN OKUCNEHNSA MapraHua?

OtBeT: Mn(OH),, Mn(OH)s, Mn(OH)4, HsMnO4, H,MNO4, HMNO,4. C yBENnYeHMEM CTEMEHM OKUC-
NleHMs NPOMCX0ANT nepexon OT OCHOBHbIX CBOWCTB 'MAPOKCUAO0B K KUCITOTHBIM Yepe3 amdoTepHbIe.

3. B uem 3akntovaloTcs pasnuuma Mexagy TUMMYECKMMWU anemMeHTamu 2-ro U 3-ro nepuogos C
3NEKTPOHHOM TOYKM 3peHna? Kak aTn pasnuuuns nposiBnsitoTCA B XMMUYECKUX CBOMCTBAX 3/1IEMEHTOB?

OTBeT: y aneMeHToB 2 nepuoga oTcyTcTByeT d-opbuTtanb, YTO NPUBOAUT K MEHbLUUM BaneHTHbIM
BO3MOXHOCTAM. Pasnuunsi NposiBNSATCA B BO3MOXHOCTM 00pa3oBaHMs OOHOTUMHBLIX COEAUHEHUN, Ha-
npumep, a3oT ¢ xsiopoM obpasyeT Tonbko NCls, a docdop PCls n PCls.

4. Yem pykoBoacTeoBancs MeHaenees, Hapyllas caMuUm e chopMynupoBaHHbIA 3aKOH O pac-
MONOXEHNM 3NIEMEHTOB B NMopsiaKe Bo3pacTaHUs aTOMHOW MacChl?

OTBeT: pyKoBOACTBOBANCS 3aKOHOMEPHOCTAMU U3MEHEHUSI XMMMUYECKUX CBOWCTB 3MeMeHTa U
0b6pasyeMbIX UM XUMUYECKUX COeQUHEHWIA.

5. MNo4vemy d-anemeHTbl 5 1 6 NnepnogoB 6nM3KM MO CBOMNCTBAM MeXay COOON CYLLECTBEHHO OT-
nnyaTCcH OT anemeHToB 4 nepuoaa?

OTBeT: Anga aneMeHTOB 6 Nepmvoda xapakTepHO MOosiBrieHMe 3anofHEHHON KanHOCUMMETPUYHOM
f-opbutanu, 4To NPUBOAMUT K SABMIEHUIO NTaHTaHWAHOW KOHTPaKumMK. B cBOO ovepenpb, 9TO BEOET K YMEHb-
LUEHNIO aTOMHOro paguyca, KOTOpbln NpMHMMaeT 3HadvyeHue, 6rnm3koe K TakoBoMy ANis anemeHTa 5 ne-
puoaa.

Ana d-anemeHTOB 4 nepuoga xapakTepHO Hanuyme kKanHocummeTpuyHon 3d-opbutanu, 4To nNpm-
BOOUT K YMEHbLLUEHNIO aTOMHOMY paguycy.

6. Ha npumepe n3oanektpoHHoro psga C—BN-BeO-LiF oxapaktepunsynte M3MeHeHWe Tuna Xu-
MWNYECKOWN CBSA3U N KPUCTaNIMYECKON PELLETKMN.

OTBeT: nepexo OT KOBaNEHTHOW CBA3U K MOHHOW

C — anmas (cTpykTypa Tuna anmasa), rpadut (cnoucrtas cTpykrypa)

BN — crioncrtas cTpykTypa 1 «anvasonogobHas» CTpykTypa



BeO — cTpykTypa T1na Bropuuta
LiF — tvn NaCl

7. Ha npumepe mnsoanektpoHHoro psaga Si—AIP-MgS—NaCl oxapaktepusynte MsMeHeHue Ttuna
XUMUYECKON CBS3N U KpucTanmnmyeckon pellétkn. Kakme us ykasaHHbIx coeamHeHunm 6yoyt obnapatb
nosnynpoBOAHMKOBbLIMU CBOMCTBaMN?

OTBeT: nepexof OT KOBANEHTHOW CBA3U K MOHHOW

Si — CcTpykTypa TMna anmvasa

AIP — cTpykTypa cchaneputa

MgS — cTpykTtypa TmMna NacCl

NaCl — Tun NacCl

MepBble gBa npeactasuTens psga Siu AIP 6yayT obnagate nonynpoBOAHMKOBbLIMU CBOMCTBaMM.

8. Kakne cBoiicTBa xapakTepHbl Ansd kapbuaa kpemHun? B kakon mepe OHM OBYCIOBIEHbI €ro
KpUCTanIoXMMNU4eCckMM CTPOEHNEM?

OTtBeT: 6onblias MexaHUn4yeckass NPOYHOCTb, BbiCOKast TBEPAOCTb, XMMUYECKAst MHEPTHOCTb, TY-
ronnaeBkocTb. AnmasonogobHas CTpykTypa

9. KpeMHUn 1 repMmaHnin — BaXKHenLLme nonynpoBOAHUKOBLIE BeLLleCTBa B COBPEMEHHON TEXHUKE.
FepmMaHuUn — peoKUn N pacCesaHHbI aNeMeHT, a KPEMHUN — OAMH U3 ABYX CaMblX pacrnpocTpaHeHHbIx. C
4yeM CBSA3aH TOT (PakT, YTO CTOMMOCTb KPEMHUS Kak NonynpoBOAHMKOBOIrO Matepuana Becbma BbiCOKa U
conocrtaBMmMa Co CTOMMOCTbIO repMaHns?

OTtBeT: OCHOBHbIM UCTOYHUKOM KPEMHMUS B MPOMbILLNIEHHOCTU ABMSETCA ANOKCUA KPEMHWUS, CUH-
Te3 9HeprosaTpaTeH; CNOXHOCTU Takke CBSI3aHbl C HEOOXOAMMOCTbIO BbICOKOW CTEMNEHU OYUCTKM.

10. Kak uameHuTCsl Npu HarpeBaHmm KOHCTaHTa XMMUYECKOro paBHOBECUSA peakumn, ecriu aHep-
s akTMBauumn NpsiMOM peakumMm MeHbLUe SHEPrMn akTuBaumm obpaTHoM peakunn?

OTtBeT: Ecnu aHeprua aktmBaumm npsiMon peakumm MeHblue SHEPrnn akTMBauum obpaTHOM peak-
umm, To AH aton peakumm <0. C pocTom TemnepaTyphbl, No ypaBHeHN0 BaHT-Modda, KOHCTaHTa XMMu-
Yyeckoro pasHoBecus byaeT ymeHbLlaTbCS.

11. Mpwn 20 °C ans uncton Boabl pH = 7,0. Kak namenutca pH, Hanpumep, npu 75 °C? C yem 310
CBSA3aHO?

OTtBeT: pH 6ygeT MeHbLue 7, T.K. C POCTOM TemnepaTypbl pacTeT KOHCTaHTa Auccolmauun Boasl,
HO MpK 3TOM peakuus cpenbl OCTaHETCS HEWTpParnbHOM, T.K. KOHLEHTpauMM MOHOB BoAopoda M rmapo-
KCUA-NOHOB PaBHbI.

12. Ecnu «pacTtBopuTenem» cumtaTtb pacnnaB xropvaa kanusa (Npu BbICOKOW TemnepaType), To
Kakue BellecTBa OyayT B 93TOM «pacTBOpUTENE» NMPOSIBNATbL CBONCTBA KMCIOT M OCHOBaHWUI C TOYKM 3pe-
HUSI TEOPUN CONBbBOCUCTEM?

OtBeT: CoeanHeHusl, cogepxalwme aHMoH xnopa OyayT OCHOBaHUSAIMM, a cofepKalime KaTUOH
Kanus - kucnotamu. Bce octanbHble COeANHEHUS - COMMW.

13. B 4em dunanyecknin cMbicn SBNEHNA NEPUOANYHOCTU NPU N3SMEHEHNN CBONCTB 3f1IEMEHTOB?
OteeT: B nepuogmyeckon NOBTOPSEMOCTU CXOOHbIX BaNeHTHbIX KOH(Urypauum aneKkTpOHHbIX
oborno4ek, BCneacTBne UX OrpaHNYEHHON EMKOCTMU.

14. CKOMbKO 9NEKTPOHOB MOXET HaXoOAMTbCs Ha g-NoaypoBHE?

OteT: Ha g-noaypoBHe MoXeT HaxoauTbcs 18 aneKTpoHOB, T.K. AN g-NOAYPOBHS MarHUTHOE
KBaHTOBOE YMCNO MOXET MpuvHMMaTh 3HadeHust 0, 1, £2, +3, +4. 310 gaeT 9 opbuTanen ¢ pasHbIMU
3Ha4YeHMSIMM MarHUTHOro KBaHTOBOIO YMcna 1, cnegoBaTenbHO 18 3MEeKTPOHOB.

15. Hanagnte uncno cteneHen csobodbl B CMCTEME CBUHEL, - cepebpo, ecnu n3 pacnnaea OgHo-
BPEMEHHO BbIAENAKTCA KpUCTansbl CBUHLA 1 cepebpa.

OteeT: OgHOBpPEMEHHAas KpucTannusaumsi U3 pacrnnaBsa KpucTannoB CBUHLA U cepebpa BO3MOX-
Ha TONbKO B TOYKEe 3BTEKTUKU, cnegoBaTenbHo C=2+1-3=0



OlNK-2 CnocobeH npoBoaAUTb C COBNIOAEHUEM HOPM TEXHMKN 6€30MacHOCTU 3KCNEepPUMEHT
No CUHTE3Y U aHaNu3y XMMUYeCKMUX BellecTB, MCCrie4oBaHUIO peakLumMi, NpoLeccoB U matepuma-
no., AuarHocTuke PM3n4ecknx U MexaHM4ecKux CBOMCTB MmaTep1anoB

1) 3akpbIThle 3aaaHUg (TECTOBbIE, cpeaHUN YPOBEHb CIOXHOCTU):

1. Konb6a, nsobpaxeHHas Ha pucyHke 6, HasbiBaeTcs
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A) KOHMYeckowu;

B) kpyrnoaoHHowm;
B) nnockogoHHoOW;
M) kon6own Bropua.

2. dapdopoBas nocyaa, npegHasHauYeHHas Ansi NpoKanMBaHUA BeLEeCcTB:
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B) nm;
B) p;
N

3. Onsa pa3geneHnsa HeCcMeLnBalOWUXCA Xugkocrten CNYXUT nocyaa, V|306pa)Ke|-||-|aﬂ Ha
PUCYHKe:
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A) 3;
B) u;
B) k;
N o.

4. CKONnbKO 4eNoBeK A0JMKHO HaXoaAUTbLCA Npu pabote B nabopartopun?
A) He meHee aByx yenosek

B) OauH Yenosek

B) KonnuecTBo niogen He MMeeT 3HaAYEHMS

M) O6sa3aTenbHO HE MEHee TpeX YenoBek

5. Kakne MHCTPYKUMK AOMKHBbI HAXOAUTLCA B nabopaTtopun?
A) TOCTwl

B) HopmaTtuBHO-TEXHUYECKNE JOKYMEHTDI

B) UHCcTpyKUuMKM Nno 6Ge30nNacHOCTM NO BCeM BMaam paboT, npoBoAMMbIX B nabopatopum
M) JOmMKHOCTHbIE MHCTPYKLK

6. Kaknm obpa3omMm AoOMmKHbI NPOBOAUTLCA pPaboTbl, CONpoOBOXAalLWMecsa BbliaeneHnem
BpeAHbIX NapoB U rasoB?

A) Ha pabounx ctonax B npoTnBorasax

B) B BbITAXHbIX WKagax, OCHaALLEHHbIX BbITAXHOW BEHTUNALUEN
B) Ha nabopaTtopHbIx cTonax
M B cneynanbHOM NoMeELLEHUM

2) OTKpbITble 3a4aHns (pacyYE€THbIE 3a4a4U, MOBbILLEHHbLIM YPOBEHb CIIOXHOCTU):

1. Kakon NPoAYyKT nony4aetcs Ha kaTtoge npu anekTponuse BOLHOrO
pacTtBopa cynbarta megm (11)?
OTBeT: Megb



2. Kakou npeobnagatoLumi TMNn XMMnM4eCKon CBA3W peanuayeTcs B xnopuae tutana (1V)?
OTBeT: KoBaneHTHas

3. [Ina nony4eHns BoAOPOAA MOXHO MCMNOMb30BaTb peakuuio B3aMMOAENCTBUSA rnapuaa Kanbuns
¢ Bogon. Ckonbko kunorpammoB CaH, npuaetca m3pacxogoBaTb ANd nonyveHus Bogopoaa ob6bemom
500 m*? OTBET 3anMLIMTE C TOYHOCTLIO [0 Lenbix 6e3 ykasaHus euHUL, N3MepeHus.

OtBeT: 470

4. K 150 r pactBopa H,O, npubaBunn HeMHOro guokcmaa Mmapradua. Beigenvslumics kucnopog
NPy HopManbHbLIX YCroBusx 3aHsan oobem 107° m°. BelumcnnTte maccosyto gonio (B npoueHtax) H.O, B
ncxogHom pacteope. OTBET 3anMLInTe C TOYHOCTBIO 40 COThIX 6€3 yKaszaHust eaNHUL, U3MepeHust.

OTBerT: 2,02

5. Kakon ob6bvem (B nutpax) CO, (ycrnoBus HopMarsnbHbIE) MOXHO NONyYnTb U3 1 Kr Mpamopa, co-
aepxawero 96% (macc.) CaCO3;? OTBeT 3anmwmTe ¢ TOYHOCTBIO A0 Lenbix 6e3 ykaszaHus eanHuL, name-
peHust.

OrtBeT: 215

6. Kycouek cepebpsaHon moHeTbl Mmaccon 0,300 r pacTBopunn B a30THOW KUCMOTE U ocagunun mns
nony4eHHoro pacteopa cepebpo B Buage AgCl. Macca ocagka nocne NnpoMbiBaHUS U BbICYLUMBAHWUS OKa-
3anacb pasHon 0,199 r. Ckonbko npoueHToB cepebpa (no macce) cogepkanocb B MoHeTe? OTBET 3a-
NMULINTE C TOYHOCTbBIO A0 AecAaThix 6e3 ykazaHus eAnHUL, U3MepeHust.

OTBeT: 49,9

3) NpakTUKO-OPUEHTUPOBAHHbLIE 3ada4u

1. Ykaxute AercTBusa Npy nonagaHumn KUCNOTbl Ha KOXY
OtBeT: CMbITb BOogon B TeveHun 7-10 MUH, HEMTpanNu3oBaTb KOXY pPacTBOPOM rmapokapboHaTta
HaTpu1s, CMbITb BOAOW B TedeHun 7-10 MuH

2. YKaxuTe OencTBuUs nNpy nonagaHum LLENoYn Ha KOXY
OtBeT: CmbITb Bogon B TedeHme 7-10 MyH, CMbITb BOAOW B TeveHne 7-10 MuH, HeWTpanm3oBaTb
KOXY pacTBOPOM YKCYCHOWM KUCIOThI

3. Ykaxute genctesus npu nonagaHum arpecCcuBHbIX BELLECTB B rfasa

OTtBeT: HemeaneHHO NpoOMbITL rNasa cTpyen BoApl (Nyywe Tennon) B TedeHne 10-15 muHyT. 3a-
TeM npv nonagaHuun B rnasa KUCNoTbl NPOAOIKaT NpoMbiBaHNe 2%-HbIM pacTBOPOM rugpokapboHaTa
HaTpu1s, a NpU NonagaHuu LWenovm — pacTBOPOM xfiopuaa HaTpus (C TOM Xe KOHLEeHTpaumen, Y4To u we-
noyb) B TedeHne 30-60 mMuH. Mocne Yero Hy>KHO HEMeOIEHHO 00paTUTLCS K Bpayy.

4. Y710 HeobxoaMMO NpeanpuHSATL B Clyyae NosiBNEeHUsl pe3koro 3anaxa rasa B nabopatopum?
OTBeT: Heo6Xx0AMMO MOTYLUNTL BCE FOPENKM U HEMEASIEHHO COOobLWUTL NpenoaasaTtento unu na-
BGopaHTy.

5. Kakune BellecTtBa OonyckaeTcsi XpaHUTb B CMeunanbHO BblAENEHHbIX ANs 3TUX LEenen BbITSX-
HbIX WKadax?
OTtBeT: [AbIMALLNE KACNOTbI, CUMNbHbIE KACMNOThI U LLENOYK, NIErKoMCnapsaoLwmMecs: peakTusbl.

6. Ykakute nopsgok 4eNCTBUN Npu BO3HMKHOBEHUN BO3ropaHusi B nlabopartopum.

OTtBeT: B cnyyae HeGonbLLOro BO3ropaHnst BOCMNOSb30BaTbCS CPeACcTBaAMU NIMKBMAALMN NOXKAPOB
B XMMumyeckon nabopaTtopum ons TyLWeHMs noxapa u coobwuTe npenogasartento unu nabopaHty. Yaa-
nnTb 13 nabopartopun B 6e3onacHoe MeCcTo BCe OrHe- U B3pbiBOONacHble BelecTsa. Mpn cnnbHOM BO3-
ropaHumn NOKMHyTb NabopaToputo 1 NO3BOHUTL MO TenedoHy 101.

7. Yto MOoXeT ObITb MCMONBb30BaHO B NTabopaTopum ANg TyLEHNa BO3ropaHusa?
OteeT: AcbecToBoe oaesano, Be4po C NECKOM, OrHETYLIUTESb



8. B Tpex npobupkax HaxoasaTCs BOAHbIE pacTBOPbLI XJIOPMAOB MarHust, kanbums n 6apus. MNpea-
NoXuTte cnocobbl naeHTUdUKaLMM BELWLECTB B Kaxaon npobupke. Hannwunte ypaBHEHUS NPOTEKAOLLNX
peakumm

OTBeT:

9. Kakum obpasom pokasaTtb, YTO BblgaHHOe 6enoe BewecTBO ABMNSETCS cynbdaTtoMm meam?
lMpuBeguTe ypaBHEHNS peakLumi 1 onuwinTe NOCNeaoBaTeSIbHOCTb AKCNepUMEHTasbHbIX AENCTBUI

OtBeT: 6e3BogHbIN cynbdat meau (Il) — BewecTBo Genoro useta. Npu gobasneHnn Bogbl Npu-
obpeTaeT xapakTepHyto ronybyto okpacky. KatnoHbl mean obGHapyxuBatoTCsl Npy B3aMMOAEWNCTBUU CO
LLETTOYbIO:

CuSO0, + 2NaOH = Cu(OH),| + Na,SO, (BbinagaeTt ocagok ronyboro upeta)
CynbdaT-aHnoHbl 0BHapyXxusarTcsa npu gobasneHun pacTeopa xnopuaa unu Hutpata bapus:
CuSO0, + BaCl, = CuCl, + BaSO,| (BbinagaeT Mono4Ho-6enbii ocagok)

MNocnepoBaTenbHOCTbL AENCTBUN:

1) OT60p B TpK OTAEMNBHBLIX NPOOMPKU NO HECKOSTLKO KPYMMHOK BEernoro nopoLLka;

2) Bo Bce Tpu npobupkn gobasnaoT 1-2 mn Bogbl. B nepson npobupke HabnogaeT ronyboe ok-
palimBaHue;

3) Bo BTOpyto Npobupky fo0aBnsAOT HECKONBKO Kanefb pacTBopa rmapokcuga HaTpusa unm Ka-
nus, HabngalT BeinageHue ronyboro ocagka;

4) B yeTBEPTYIO NpPobUpKY A06ABNAIOT HECKONBbKO Kanenb pacTBopa xfopuaa unu Hutpata ba-
pus, HabnogaT BeinageHMe MonovHo-6enoro ocagka.

10. JocTaTOYHO YacTO UCMNOMb3yeMbIM UCXOAHbIM BELLECTBOM AMS CMHTE3a COeQUHEHUA TUTaHa
B nabopatopum 1 npombiwneHHocTn asnsaetcs ero xnopug TiCl,. MNpy KoHTakTe aToro BewecTsa C BO3-
ayxom Habniogaetcsa obpasoBaHve TymaHa. HanuwuTte ypaBHeHWE COOTBETCTBYIOLLEN peakumm, nosic-
HUTe obpasoBaHMe TymaHa. Kakue mepbl NpegocTOpOXHOCTU Heobxoammo cobntopath npu paboTte ¢
3TUM BELLEeCTBOM?

OTBeT: rMgponmn3 BO BriaXXHOM BO3AyXe:

T|C|4 + ZHZO - T|02 + 4HC|

O6pasoBaHue «TymaHa» OOYyCnoBMeHO B3aMMOLENCTBMEM XI0POBOAOPOAA C Mapamu BoAbl C
obpasoBaHneM Kanesb CONAHON KMCIOTbI.

Mapbl okasbiBaloT pasgpaxaroliee JENCTBUE HA KOXY M Cnuauctble o6onoykn. cnonb3oBaHue
3alLUMTHON ofexabl, Nep4yaTok M 04YKOB, paboTa B kamepax C OCYLIEHHbIM BO3QyXOM wmnn B Gokcax C
WHepTHOW aTMocdepon.

11. C ucnonb3oBaHNEM KakMX MHOAMKATOPOB MOXHO pacno3HaTb 6ecuBeTHble pacTBOpPbI COMen
Gapua 1 unHkKa, HaxogsawmMeca B ABYX OQUHAKOBbIX Npobupkax? Kakve ewe peakTuBbl MOXHO MCMOMb30-
BaTb AN peLleHnst 3Ton 3agadn?

OTBeT: yHMBepcarnbHbI MHAMKATOP, METUIOBbLIN OpaHXeBbIn, nakmyc. Conu LuMHKa nogsepratoT-
CS rMaponuay no katnony, pH cpeabl <7 (kucnas).

[pyrve peakTmBbl: pacTBop WENoun, npubaendembin no kannsm. B cnyyae conen umHka dbyget
BblNagaTb 0CaAoK rMApoKCMaa LMHKa.

12. MeTtannbl NOArpynnbl TUTaHa XapakTepU3ylTCa CYLLEeCTBEHHbIMM OTpULaTENbHbIMU 3Ha4Ye-
HUSMW CTaHOAPTHbIX SNEKTPOAHbIX NOTEHUMANOB, KOTOpbLIE M3MEHATCA B npeaenax ot —1,2 B go -1,7
B. O6bscHMTE, noYyeMy 3TU MeTanmbl YCTONYMBbBI MO OTHOLLEHWUIO K CUMbHBIM MUHEpPanbHbIM KMCIIOTam
(4TO NO3BONSAET AaKTMBHO UCMOMb30BaTh MX aHTUKOPPO3MOHHLIE CBOMCTBA), HO B TO XXe& BpPeMs, B3auMO-
OEeNcTByOT co cnabbiMu KUCNOTaMu, TakuMK Kak nnaesukoBas kucrnota HF, wasenesas kucnota HOOC—
COOH, ropsiuasa optodoccopHas kucnota HsPO,?

OTBeT: ykasaHHble MeTalnbl Ha BO34yXe MOKPbLIBAIOTCS MIIOTHOW OKCUOHOW MITEHKOW, NPendaTcT-
BYHOLLEN AanbHENLIEMY OKUCIEHUIO N B3aUMOAEWNCTBUIO C arpeccuBHbiMM cpegamun. Cnabble KMCRoThl
BbICTYNaKtT B KayeCTBe MCTOYHMKOB NUraHAOB W Nerko nepeBoadT COOTBETCTBYHOLLME MeTanmbl B KOM-
nrekcHble coeanHEeHns.

13. O6bACHUTE, NOYEMY BbICOKOAMCNEPCHAsA NnaTuHa (Tak Ha3biBaemas nNnaTMHOBas YEepHb) Bbl-
3blBaeT CamMOBO3ropaHve BOAOPOAa Ha BO34yxe, TOrga Kak KOHTaKT BOAOPOAA C KOMMAKTHOW MiaTUHOW
BrosiHe 6e3onaceH?



OTBeT: 13-3a BbICOKOW KaTanMTUYECKON aKTMBHOCTM, 0ByCrnoBneHHon 6onblon nnowaablo no-
BEPXHOCTM.

14. Kakne nogxobl UCMOMb3yOTCA ANS NOMYy4YEeHUS LWEeNoYHbIX METanoB B NPOMbILLIIEHHOCTU U
noyemy?

OTBeT: 3MeKkTponu3 pacnnasoB, BbITECHEHWE OPYrMMU akTUBHbLIMKM MeTannamu 13 pacrnnasoB
COEeANHEHNI Nog BakyyMOM Ui B atmocdepe NHepPTHOro rasa. /13-3a BbICOKOW peakLMOHHON crnocobHO-
CTW.

15. Moyemy Anga ocaxgeHus rmapokcmaa antoMMHUS UCMOMb3yH0T He LWenoYb, a pacTBOp aMMua-
ka?

OTBeT: npun n3bbITKE LWENOYM NPOUCXOAUT pacTBOPEHUEe ocadka BcreacTeue obpasoBaHus pac-
TBOPMMOIO rMAPOKCOKOMMMEKCa, a nNpu u3bbITke pacTBOpa amMumaka 0caoK He pacTBOPSETCA.

16. Moyemy coeanHeHus cepebpa HY)XXHO XpaHUTb B TEMHbIX CKISIHKaXx?
OTBeT: coeamHeHusi cepebpa noa AeCTBUEM CBETA pasnaratoTcs

17. Mouemy cnyvanHo nponutasa pTyTb AOJMKHA ObiTb TLATENbHO cobpaHa?
OTBeT: nponutas pTyTb WMHTEHCMBHO MCMNapsieTca Npu KOMHATHOW TemnepaTtype, napbl pTyTu
Yype3BblYaNHO AO0BUTI.

KpuTtepumn u wkanbl oueHnBaHusa 3agaHmm ®0C:

[nsa oueHnMBaHMA BbINONHEHWS 3agaHni ucnonb3yetca 6annbHas wkana:

1) 3aKpbITble 3agaHnsg (TECTOBbIE, CPEAHUI YPOBEHb CIOXHOCTH):

¢ 1 6ann — ykasaH BEpHbI OTBET,;

¢ 0 6annoB — ykasaH HeBepHbI OTBET (MOMHOCTLIO UMM YACTUYHO HEBEPHbIN).

2) OTKpbITble 3afaHu1s (TECTOBbIE, MOBbLILLIEHHbIN YPOBEHb CITOXHOCTH):

¢ 2 Bbanna — ykasaH BepHbI OTBET;

¢ 0 6annoB — yka3aH HeBepHbIN OTBET (MOSTHOCTLIO UM YaCTUYHO HEBEPHLIN).

3) OTKpbITblE 3a4aHUA (NPAKTUKO-OPUEHTMPOBAHHbIE 3a4aHWs, CDEOHWUA YPOBEHb CNOXHOCTH):

¢ 5 6annoB — 3agaHue BbIMOMHEHO BEPHO (MOMyYeH NpaBusibHbIA OTBET, 0OOCHOBAH (aprymeHTu-
poBaH) xo4 BbINOSHEHMs (NpY HEOBXOAMMOCTI));

e 2 6anna — BbINOMHEHME 3a4aHusA COOAEPXKUT HE3HAUNTENbHbIE OLUMOKK, HO NpUBEAEH NpaBuilb-
HbI XO4, pacCy>XAeHWIN, Un NosydeH BEPHbIN OTBET, HO OTCYTCTBYEeT 0O0CHOBaHMEe xoda ero BbinosnHe-
HUS (ecny oHO ObIfo HEOGXOAUMLIM), NN 3a4aHNE BbIMOMHEHO HE MOMHOCTBIO, HO MOMyYeHbl MPOMEXY-
TOYHble (YaCTWYHbIE) pe3ynbTaTbl, OTpaxarwwue MNpPaBUbHOCTb XOA4a BbINOMHEHWUS 3adaHus, Wnu, B
cny4yae ecnv 3ajaHne COCTOUT U3 HECKOMbKUX NOA3adaHunin, BepHO BbinoriHeHo 50% Takux noasagaHunm,

¢ 0 6annoB — 3agaHne He BbIMOSTHEHO UMK BbIMOMHEHO HEBEPHO (MOMyYeH HenpaBUIlbHbIN OTBET,
XO[, BbIMOMHEHNST OLLMOOYEH UMK COAEPXKUT rpydbie oLnbKN).

3apaHusa pasgena 20.3 peKkoMeHAYHTCA K MCMOMb30BaHUIO NPU NpoBeAeHUU AUarHOCTuU-
YeCcKux paboT € Lenbl OLEHKU OCTaTOYHbIX pe3yrnbTaToB OCBOEHUS AaHHOW AUCLUNIUHBI (3Ha-
HWW, YMEHUN, HaBbIKOB).



