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PABOYASA NMPOrPAMMA YYEEHON AUCLUUMIIUHDI

B1.0.10 OGwan u HeopraHu4yeckas XuMus

1. Koa n HaumeHOBaHMe HanpaBfieHMsA NOAroTOBKU/cneunanbHOCTH:
04.03.02 — Xumusi, ¢hu3zuka u MexaHuka Mamepuasioe

2. Mpodunb noarotoBku/cneynanusaumnna: MamepuanosedeHue u UHAycmpusi HaHOCU-
cmem

3. KBanudukauymsa BbinyCKHUKA: 6akasaep
4. dopma oby4eHuUA: oYHas

5. Kacdbegpa, oTBevyalLlan 3a peanusauuio QUCLUNIIUHBI: MamepuasiogedeHusi U UHOY-
cmpuu HaHocucmem

6. CocTtaButenu nporpammbl: Kocmprokoe Bukmop ®edopoesud, 0.x.H., dou.; ToMuHa
EneHa BukmopoeHa, 0.x.H., doy.; Camolinoe AnekcaHop Muxatinoeud4, 0.X.H., O0U,.;
Cnadkoneesuee bopuc Bnadumupoeud, K.X.H., 0oy,

7. PekomeHAoOBaHa: Hay4YHO-METOONYECKUM COBETOM XMMUYECKOro doakynbTeTa, MPOTOKOS
Ned ot 11.04.2024

8. YuebOHbIN roa: 2024/2025 CemecTpsbl: 1,2



9.llenn n 3apaum y4eO6HON ANCLUMNNUHDI

Llensimu oceoeHusi y4ebHOU OucyurniuHbl 651510 mMcCs:

— (bopmupoBaHue y cTyfieHTa NosIHOM CUCTEMbI NpeaCcTaBreHnn 0 TEOPETUYECKUX NOSOo-
XEHUsIX COBPEMEHHOM ObLLEe N HEOPraHN4YecKon XMMmn, 06 OBLLUMX Ka4YeCTBEHHbIX W KONU4e-
CTBEHHbIX 3aKOHOMEPHOCTAX NPOTEKAHNA XUMNYECKMUX NPOLECCOB U ABMEHUI B pasfnyHbIX du-
3MKO-XMMUYECKUX CUCTEMAX C YHETOM PyHOAMEHTasbHbIX NOMOXEeHUN PU3UKU U XUMUN.

— MU3y4eHMEe CBOWCTB 3N1EMEHTOB N 0BpasyeMblX MU COEQMHEHNIA HA OCHOBE MOSIOXKEHWN
obwen xummn n Neprmogmyeckoro 3akOH Kak OCHOBbI XMUYECKOW CUCTEMATUKMN.

3adayu y4ebHoU OucyunuHbI:

— [daTb npeacraBfeHne O TeOpeTUYEeCKMX OCHOBAX W MOHATUSIX COBPEMEHHOM XUMUM,
CTEXMOMETPUYECKUX 3aKOHaX XMMUMU;

— MNO3HAKOMUTb Y4YalMXCA C OCHOBHbIMW 3aKOHaAMW MpoTeKkaHuss NbbIX r3smKo-
XUMUYECKNX NPOLECCOB BO BPEMEHN U 3aKOHOB YCTAHOBMEHUS XMMUYECKOro 1 ¢basoBoro pas-
HoBecCMuS;

— AaTb OCHOBbI Y4EHWsI O pacTBopax, BKNoYas pacTBOPbl ANEKTPOSINTOB;

— O3HaKOMUTb CTYOEHTOB C MOAENAMM CTPOEHUSI aToOMa U pasfIMyHbIMU TUNaMn XMMu4ye-
CKOW CBA3W;

— AaTb npeacTaBrieHve O cneunduke TBeEpAoro COCTOAHNSA BeLwecTBa, pacCMOTpeTb OC-
HOBbl (PU3NKO-XMMUYECKOro aHanm3a u OCHOBHbIE TUMbl AuarpamMmM COCTOSIHUS;

— paccMOTpeTb Knaccudukaumo XMMUYECKUX 3M1eMEHTOB, MPOCTbIX, BUHAPHBLIX N CNOX-
HbIX XMMUYECKNX COEOUHEHUI;

— [JaTb 00LLYI0 XapaKTepUCTUKY rpynn anemMeHToB [lepnoanyeckon cuctemMbl

— MO3HaKOMUTb CTYAEHTOB C OCOBEHHOCTAMU XMMWUW KOHKPETHbIX 3fIEMEHTOB U WX
Hanbonee BaXHbIX COeAUHEHWUN;

— gaTtb obuwee npeAcTaBrieHNe O XMMUN PagNoaKTUBHBIX U CUHTE3UPOBAHHbLIX 3NeMeH-
TOB;

— O3HAKOMWUTb CTYOEHTOB C OCHOBHbIMW HanpaBfieHUSIMU Pa3BUTUS HEOPraHUYEeCKON Xu-
MUK, npobnemMamm CuHTE3a HOBbIX HEOpraHWYecKMx BeLLeCTB C 3apaHee 3afaHHbIMU CBOW-
CTBaMu, B TOM 4Yucre n B popMe HaHoMaTepuanos (NoAynpoBOAHUKU, dEPPUTBI, HEOpraHuye-
CKMe Nonumepsbl 1 T.M.).

10. MecTo y4ye6HOM ancumMnnuHbl B cTpykType OOI:

AucumnnuHa BxoguT B 0b6s3aTenbHyo YacTb 6roka b1.

TpeboBaHMst K BXOAHbIM 3HAHUSAM, YMEHUSIM M HaBblkaM: OCBOEHMEe aucumnnuHbl «Obuwias
N HeopraHuyeckas Xummsa» 6asnpyeTca Ha 3HaAHUAX U YMEHNAX, CROPMUPOBAHHBLIX B nNpoLecce
n3yyeHus npeameta «Xumusay B obuieobpasoBaTtenbHon wkone. CTyaeHTbl AOMKHbI 3HAaTb OC-
HOBHbI€ KIlaCCbl HEOPraHNYeCKNX COeaMHEHNIN, 3aKOHOMEPHOCTM U3MEHEHNSA CBONCTB BELLECTB,
BUObl XMMWUYECKON CBSA3N N YMETb COCTaBNATb YPABHEHUSA XMMUYECKUX peakuun, 3anucbiBaTb
3MEeKTPOHHbIE POPMYIibl ANIEMEHTOB ManbIX NEPUOAOB, pelaTb pacyeTHbIe 3a4a4un No XMMnu.
[aHHaa gncumnnuHa siBnsieTcs npegwecTeyowen gucuunnmHam « CTpykTypHast XuMnsa n Kpu-
ctrannoxnmuay, «CoBpeMeHHas pusumyeckas xummay, «MatepnanosegeHmney, «HaHoTtexHono-
rmm», «HaHomaTepuansl», «[1onynpoBOAHNKOBbIE MaTepuanbl U CBEPXNPOBOAHUKMY», «HaHO-
Knactepbl U HAHOCTPYKTYpPbl: CUHTE3 U CBOMCTBa», «KOMNO3NLMOHHbIE MaTepuansly, «llepcnek-
TMBHbIE PYHKUMOHArbHble Matepuanbl», « KOHCTPYKUMOHHbIE MaTepuanbl», « TOHKME NIIEHKN U
reTepoCTPYKTYpPbI».



11. MnaHupyemble pe3ynbTaTbl O0y4YeHUA MO AucuunivHe/moayniko (3HaHUA, YMEHUSA,
HaBbIK1), COOTHECEHHbIe C NMMaHupyeMbIiMU pe3yribTaTaMu OCBOEHUs1 obpasoBaTenibHOU
nporpamMmbl (KOMNEeTEHUUSAMU) U MHAUKATOPAMMU UX AOCTUXKEHUA:

Kog HasBaHwne komne- Koa(bl) UHamnkaTtop(bl) lMnaHnpyemble pesynbTaTbl 06y4eHus
TeHUMn
OlMK-1 | CnocobeH ncnonb- | OMK-1.1 | Micnonb3yeT npu 3HaTb: OCHOBHbIE (PyHAaMeHTarnbHbIE 3aKOHbI
30BaThb Npu peLle- pelueHuun 3agad XUMWUW; OCHOBHbIE MOMOXEHUS YY4EHNS O XUMUYe-
HUK 3aa4 nNpo- npodeccuoHanbHoON | CKUX npoueccax, pacTeopax; PU3nko-
deccroHarnbHom OEeATeNnbHOCTN TEO- | XMMUYECKMEe CBOMNCTBA 3M1EMEHTOB, MPOCThIX U
AesATernbHOCTH No- peTnyeckme OCHOBbl | CMOXHbIX HEOPraHNYeCKUX COeANHEHUI; 3aKOHO-
HUMaHWe TeopeTu- PU3NKO-XMMum no- MEPHOCTU N3MEHEHUS CBONCTB B 3aBUCUMOCTU
YEeCKMX OCHOB XM- NynpoBOAHUKOBbIX OT nonoxeHwus B [Neprnoanyeckon cucteme; oc-
MUK, PUINKN Ma- maTepuanos HOBbI (OU3MKO-XMMUU MOSTYNPOBOLHNKOB;
Tepunanos n mexa- YMeTb: UCnonb3oBaTb NOMyYeHHbIE 3HaHUS ANs
HWKN MaTepuanos onncaHus PU3NKO-XMMNYECKNX NPOLIECCOB;
nonb3oBaTtbcs lNepuoanyeckon cuctemon ane-
MEHTOB M NPOrHO3MpoBaTb CBONCTBA MaTepua-
nos;
BnageTb: HaBblkaMy peLleHns 3agad, BO3HUKa-
tOLLIMX MPU BbIMNOMHEHUN NPOECCUOHaNBHON
OeATenbHOCTH B 06nacTy uccnegoBaHus nony-
NPOBOAHUKOBLIX MaTepuanos
OlK-1.2 | cnonbkayeT npu 3HaTb: COBpEMEHHOE COCTOSIHNUE TEOPUIA CTpoe-
pelueHuun 3agay HWS aToMa U XMMNYECKOWN CBA3U, TeopeTnyeckue
NpoeCCUOHaNbLHON | OCHOBbLI CTPYKTYPHON XUMWWN HEOPraHNYeCKnX
AeATenbHOCTM Teo- | BewecTB U MaTepuarnos;
peTuyeckme OCHOBbI | YMeTb: UCNONb30BaTh 3HAHWS TEOPETUYECKMX
CTPYKTYPHON XUMUWN | OCHOB OBLLIEN, HEOPraHNYECKOWN N CTPYKTYPHON
HeopraHM4YecKmx XVMUM NS pelleHuns 3agad npodeccMoHanbHom
mMaTepuanos OeaTenbHOCTY;
BnageTb: HaBblkaMu peLleHUst KOHKPETHbIX 3a-
Aay npodeccuoHanbHOM AeaTenbLHOCTN C Npu-
MEHEHNEeM TeopPEeTUYECKUX OCHOB CTPYKTYPHON
XUMWUKN HEOPraHUYeCcKUX MaTepranos
OlK-1.3 | AcnonbkayeT npwu 3HaTb: TeOpeTUYECKNE OCHOBBI MEXAHWUKN HEOP-
pelueHuun 3agay raHMyecKknx MaTepuanos;
npogeccuoHansHon | YMeTb: MPUMEHATbL NP peLleHun 3agad npo-
AeaTenbHOCTU Teo- | peccUoHanbHOM OeATEeNbHOCTU TeopeTnyeckme
peTuyeckme OCHOBbI | OCHOBbI MEXaHWKM HeOpraHMYeckMx MaTepuaros;
MexaHukn matepuna- | BnageTb: HaBblkaMu UCMOMNb30BaHNS NpU peLue-
nos HUW 3afa4 NnpodeccnoHanbHoON AeATeNnbHOCTU
TeopeTU4eckne OCHOBbI MEXaHVKN HeopraHuye-
CKMX MaTepuanos
OlK-1.4 | MNMpegnaraeT uHTep- | 3HaTb: MeTOAMKM 0OPabOTKM U MHTEepNpeTaLum
npeTtauuio pesyrnb- pesynbTaToB 3KCNEPUMEHTOB U PacUYETHO-
TaTOB 9KCMEPUMEH- | TEOPETUYECKNX paboT C MPUMEHEHMEM TeopeTu-
TOB U pac4ETHo- YECKUX OCHOB XMMUU, PU3UKU U MEXAHUKN MaTe-
TeopeTU4eckux pa- puanos;
60T c ncnonb3osa- YMeTb: UHTepnpeTnpoBaTh pesynbTaThl 3KCMe-
HMeM TeopeTunye- PUMEHTOB M pac4ETHO-TeopeTnyeckmx pabor,
CKUX OCHOB XMMUW, YeTKO ChopMynMpoBaTh MMaBHbIE BbIBOAbI, OLie-
PU3NKN U MEXAHUKN | HUTb BO3MOXHYIO MOrPELLIHOCTb M3MEPEHUN, Bbl-
maTepuanos ABWUTb Hanbonee cywecTBeHHble hakTopbl N3y-
YaeMoro SBIeHNs;
BnageTb: HaBblkaMu NpeacTaBneHns 1 onuca-
HNS pe3ynbTaToB XMMUYECKOro uccneaoBaHus ¢
MCMorib3oBaHNUEM TEOPETUYECKUX OCHOB XUMMM,
PU3NKM 1 MEXAHWKM MaTepuarnos
OlK-2 | CnocobeH npoBo- OlK-2.1 | PaboTtaeT ¢ xnmu- 3HaTb: NpaBuna n HopMbl TEXHUKN Be3onacHOCTH

JUTb ¢ cobnoge-
HUEM HOPM TEXHU-
K1 6e30nacHoOCTU

YeCKnMu Belle-
cTBamm ¢ cobnioge-
H/WEM HOPM TeXHUKU

npu pa60Te C XUMUN4eCKMMM BeLLleCTBaMU;
YMmeTb: aHanmManpoBaTb BO3MOXHbI€ nocnen-
CTBUA NpOTEKaHNA TOro Ui MHOro XxmuMmn4eckoro




3KCNEPUMEHT Mo
CUHTE3Y 1 aHanuay
XUMUYECKNX BeE-
LecTB, uccneao-
BaHWUIO peakL i,
NpOLIECCOB N Ma-
Tepuarnos, guarHo-
CTUKN PU3NYECKNX
N MEeXaHNYeCcKmnx
CBOWCTB MaTtepua-
nos

©e3onacHocTun

npouecca,;

BnageTb: HaBbikaMmu 6e3onacHoi paboTbl B Xu-
MU4Yeckor nabopaTtopun n obpalleHnst ¢ Xumm-
Yyeckowm nocyaon, ¢ nabopaTopHbiM 000pyaoBa-
HMEM N peakTuBaMm

OlK-2.2 | NpoBoguT akcnepu- | 3HaTb: METOAMKU MPOBEAEHUSA OTOENBHBIX XUMU-
MEHT Mo 1ccneao- YecKMx onepauum;
BaHUIO peakuuin, YMeTb: NpaBUnbHO NPOBOAUTL NPEAYCMOTPEH-
NpoLEeCcCoB N MaTe- | Hble MPOrpaMMOn XMMUYECKNE SKCMIEPUMEHTbLI MO
puvanos C UCMOMb30- | UCCIegOBaHUI0 peakLmin, NpoLeccoB N MaTepu-
BaHWeM cTaHgapTu- | anos;
3UpoOBaHHbIX Npoue- | Brnagetb: TEXHWMKOW XMMUYECKOro 3KCnepnMmeHTa
ayp 1 OCHOBHbIMW HaBblkaMUW 3KCNEPUMEHTaNbHOM
paboTbl, CBA3aHHOW C UCCNeaoBaHMEM XMMUYe-
CKUX MpOLECCoB, CUHTE30M HEOPraHUYECKNX Be-
LLIeCTB ¥ ONNCAHMEM UX CBOWCTB
Or1K-2.3 | MNMpoBoguT cTaH- 3HaTb: CYLIHOCTb OCHOBHbIX OMnepauuii No nep-
AapTHble onepauni | BUYHOW OAMArHOCTMKE PU3NYECKMX N XUMUYECKUX
no AmMarHocTuke u- | CBOMCTB HEOPraHUYECKUX MaTepuarnos;
3UYECKUX N XUMnye- | YMeTb: BbIbnpaTb HEOOXOAMMbIE METOAMKN U
CKUX CBOWCTB MaTe- | NMocnefoBaTenbHOCTb CTaHAAPTHBLIX onepaunii
pvnanos ONarHOCTUKM PUBNYECKUX U XUMUYECKUX CBONCTB
HeopraHM4eckux BeLEeCTB U MaTepunarnos
BnageTb: TeXHUKON CTaHAaPTHBIX onepauni n
OCHOBHbIMW HaBbIKaMn ANArHOCTMKN PU3NYECKNX
N XMMUYECKNX CBONCTB HEOPraHUYEeCKMX Marte-
pvnanos
OlK-2.4 | MNMpoBoguTt nccnego- | 3HaTb: BO3MOXHOCTM M 0611aCTM UCNONb30BaHUSA

BaHUSA CBOWNCTB Be-
LLlecTB 1 MaTepua-
OB C UCMNonb30Ba-
HWEM CEepUIHOro
Hay4Horo obopyno-
BaHWs

CepuitHoro Hay4Horo o6opyaoBaHus;

YMeTb: NoMb30BaThCs CepuiHbIM NabopaTopHbIM
Hay4HbIM 060pYA0BaHNEM;

BnageTb: HaBblkaMW UCCINEAOBaHUS CBOWICTB
HeopraHM4YecKkMx BELECTB U MaTepuarsos C Uc-
Nonb30BaHWEM CEPUNHOTO Hay4Horo o6opyao-
BaHUs

12. O6beM gMcuUNnuHbI B 3a4eTHbIX eguHuuax/yac. — 17/612.
dopma NpoMeXyTOYHOM aTTecTaumm — 3K3aMeH

13. TpyaoemkocTb No BuAam y4ebHomn paboTbl

TpyooeMKoCTb
Bug yyebHow paboTbl Bcero Mo cemecTpam
1 cemecTp 2 cemecTp
KoHTakTHas pa6ota 386 220 166
nekyum 132 68 64
npakTnyeckme 34 34 -
B TOM UMCHe: nabopartopHble 204 102 102
rpynnosble 16 16 -
KOHCYMbTaumm
KypcoBasi paboTta 2 cem.
CamoctositenbHasa pabota 154 68 86
IMpomexyToyHasa aTTecTauuns (019 sk3ameHa) 72 36 36
UToro: 540 288 252




13.1. CopepxaHue QUCLUMNIUHDI

n/n Peanusauus
pasgena guc-
HaumeHoBaHwue pasgena LMMNNUHBLI C
CopepxxaHve pasgena gUCLMNINHbI
ANCUUNNNHBI NMOMOLLIbIO OH-
navH-kypca,
QYMK™*
1. Nlekumnm (1 cemecTp)
1.1 dyHaameHTanbHble 3akoHbl | Mpeametr xumun. OcHOBHblE 3agadnm kypca. Obuwas OYMK
1 TeopuUn XMmMmm xumus. Heopranudeckas xumus. dyHoameHTanbHble | https://edu.vsu
3aKOHbI U TEOPUN XUMUU. .ru/courselvie
w.php?id=113
13
1.2 Crtpoenne atoma n xumude- | Onbitbl Pesepdpopaa. MNnaHetapHast mogens. Mogens Bo- OYMK
CKasi CBA3b. pa. lNoHsaTne o kBaHTOBOW MexaHuke. KBaHToBble umnc- | https://edu.vsu
na v npuvHumna MNaynu. Op6butann. Mpaeuna XyHga n | .ru/courselvie
KneudkoBckoro. MHOroanekTpoHHble aTombl. AddpekTbl | w.php?id=113
3KpPaHMPOBaHUSI N NPOHUKHOBEHMS. ATOMHbIE 1 OpOU- 13
TanbHble paguycel. [NoTeHunan noHnsaumm u cCpoacTeo
K anekTpoHy. ATomHoe agpo. Msotonbl m nsobapsl.
XnMuyeckas CBA3b U €€ OCHOBHbIE XapakTepPUCTUKM:
3Heprms u gnuvHa. KoeaneHTHas cBA3b. Hachblwae-
mMocTb u crexuomeTpus. MBC n MMO. KpaTtHocTb 1
nopsiiok cessu. llonsipu3auusa KOBaneHTHOW CBA3W.
AnekTtpooTpuyaTtensHocTe. MoHHaa cBasb. CTeneHb
okucneHus. Metannudeckas cBssb. OOwue cBowcTBa
meTannoB. BaH-gep-BaanbcoBa cBa3b. OpneHTaumoH-
HbIN, NONAPU3ALMOHHBLIA U ANCNEPCUOHHBIN 3hAEKTHI.
BogopogHas cBs3b 1 yCrnoBus ee BO3HUKHOBEHMS.
1.3 YyeHne o xummnyeckmx npo- | TepMmoanHaMmMyeckme CUCTEMbI, NapamMeTpbl, YHKLUNN. OYMK
Leccax OK30- U 3HOoTepmMuyeckne peakumn. 3akoHbl JlaBya- | https://edu.vsu
3be-Jlannaca n lecca. lMNoHATME O XMMU4Yeckon Tepmo- | .ru/coursel/vie
AvHamuike. [NepBoe Havano TepmoauHaMukn. BHyTpeHHas | w.php?id=113
3Heprus. SHTanbnus. Bropoe Havano TepmMoanHaMuKu. 13
OHTtponusi. CeobogHasi aHeprua [wbbca. Kputuka
npuHuuna beptno. MNMoHATUE O XMMUYECKON KUHETUKE.
CkopoCTb XmMuyeckmx peakumin. Mopsgok u Moneky-
napHocTb peakumn. OCHOBHOM 3aKOH XMMWYECKOW Ku-
HeTuKW. YpaBHeHne AppeHuyca. SHeprus akTusauuu.
Xnmundeckoe paBHoBecue. KoHCTaHTa XUMUYECKOro
paBHoBecus. NpuHumn Jle WaTtenbe. Katanua.
1.4 Xngkoe coctodaHmne. Pac- | PacTBopbl. Xumunyeckas Teopusi pactsopoB MeHgene- JYMK
TBOPbI eBa. VgeanbHbln pactBop. KonnuratmeHble ceBoKcTBa | https://edu.vsu
pactBopoB. 3akoHbl Payna u [eHpu. 3akoH BaHT- | .ru/courselvie
lodhdpa. SnekTponuTel U HeanekTponuTbl. Teopus anek- | w.php?id=113
TponuTuyeckon guccoumnaumn. Kucrnotbl, OCHOBaHUS U 13
conn. Teopun KUCAOT M OCHOBAHMUMK: COMbBOCUCTEM,
NPOTOHHas, 3aneKkTpoHHas. CunbHble u criabble anek-
TponuTbl. KoHCTaHTa 1 cteneHb guccouumaumn. NoHs-
TVE O TeopUWN CUrbHbIX anekTponuTtoB. KoadduuneHT
akTMBHOCTU. pH. MOHATME O KMCNOTHO-OCHOBHbIX WH-
ankaTtopax. VloHHble ypaBHeHus. MpousBeaeHne pac-
TBOpPUMOCTU. [Maponun3. CTeneHb U KOHCTaHTa rmapo-
nn3a. MNoHATMEe O HOpManbHbIX 3MNEKTPOAHbIX MOTEeH-
umanax MeTtannoB. ONEeKTPOXMMUYECKU psag Hanps-
XeHus. OKUCNUTENbHO-BOCCTAHOBUTENbHbIE peakuni.
MeToabl YPaBHMBaHUs OkucnuternbHo-
BOCCTAHOBUTENbHbIX peakunn. HopmarnbHble OKuC-
NNTENbHO-BOCCTAHOBUTENbHbIE MOTEHUMansl. Ypas-
HeHne HepHcTa. Jnektponus. 3akoHbl Papapges.
OnNEKTPOXNMUYECKNIA SKBUBASIEHT.
1.5 TBepgoe coctosHue. Teep- | MNoHATHe o TBepaon dase. Kpuctannmyeckoe, CTEKo- OYMK

Obl€ pacTBOpPbI. MeTtanno-

obpasHoe n amopdHoe coctosiHne. [loHsATME O 30H-

https://edu.vsu




XUMUSL. HoW Teopun TBepaoro Tena. Metannel, nonynposoa- | .ru/course/vie
HUKM u auanekTpuku. MeTton uamko-xummudeckoro | w.php?id=113
aHanuaa. Npaeuno ¢das 'mb66ca. OcHOBHbIE TUNbI Ana- 13
rpamm cocTtosiHusl. TBepable pactBopbl. ObpasoBaHue
TBepadbiX pactBopoB. OCHOBHblE TWMbl TBEpAbIX pac-
TBOPOB: 3aMeLleHusl, BblunTaHus, BHeapeHusi. Orpa-
HUYEHHAs W HeOorpaHW4YeHHas pacTBOpUMOCTb. Me-
Tannoxumus. CoeagnHeHns KypHakoa. ®a3sbl JlaBeca.
OnekTpoHHble coeamHeHnss KOmM-Posepun. ®asbl BHea-
peHus.

1.6 KomMmnnekcHble coegnHeHus KomMmnnekcHble coeaMHeHns M OBOWHblE conn. Teopus JYMK
BepHepa. Knaccudukaumna KomnnekcHblx coeguHeHui. | https://fedu.vsu
YCTONYMBOCTb KOMMIEKCHbIX coeanHeHuin. HomeHkna- | .ru/courselvie
Typa U U30Mepusi KOMMNIEKCHbIX coeanHeHun. Teopus | w.php?id=113
TpaHcBnusHNA YepHsieea. MBC npumeHUTENBHO K 13
KOMMMEKCHbIM coeanHeHnsam. Hn3ko- u BbICOKOCTMUHO-
Bble komnnekcol. TKI n TMJ1. MNMpeacrasneHne o MMO
NPUMEHNTESIBHO K KOMMJIEKCHLIM COeAMHEHUSIM.
1. Jlekuum (2 cemecTp)

1.7 Meprogmnyecknii 3aKoH Kak Meprognyecknin 3akOH Kak OCHOBa XWMMMWYECKOW CU- JYMK
OCHOBa XMMMWYECKOW CUCTe- | cTeMaTuKWU. OTanbl pasBuUTUS nepunoguydeckoro 3akoHa. | https://edu.vsu
MaTUKN Mepunogunyeckan cuctema kak matpuua. MNMpuHumn mH- | .ru/courselvie

BapuaHTHOCTM nonoxeHus anemeHta. [lepwogbl wn | w.php?id=454
rpynnbl. [pynnoBas v Tunosas aHanorud. Tunuyeckune 6
anemeHTbl. [1onHble U HENOMHbIE 3NEKTPOHHbIE aHaro-

rm. BTopuuHass m BHYTPEHHAS MEPUOAMYHOCTb U KX

NposiBNieHNe B M3MEHEHUAX opbuTanbHbIX pagnycos n

noTeHLUManoB noHn3aumn. opusoHTanbHasa aHanorus.

[wnaroHanbHas aHanorus.

Knaccudmkaumss XMMmyeckmx 3MeMeHTOB MO Tuny wu

3aCenieHHOCTU SNEeKTPOHHbIX opbuTanen. [Nonyanuk-

Has 1 ANnHHast PopMbl NEPUOANYECKON CUCTEMBI.

1.8 MpocTble BellecTBa Kak MpocTble BewecTBa Kak roMOATOMHblE COEOMHEHMS. JYMK

roMoaTOMHble COeANHEHMST | XMMUYECKOe N KpUCTannoxXnummuieckoe cTpoeHune npo- | https://edu.vsu
CTbiX BellecTB. MeTannbel U HeMeTannbl B nepuoguye- | .ru/coursel/vie
ckon cucteme. paHunua UnHTnsa. dusnyeckne cson- | w.php?id=454
CTBa MpPOCThIX BellecTB. XUMUYECKNEe CBOWCTBA MpoO- 6
cTbix BewectB. Ocobounctole BeuwlecTBa. HoBble
HanpaBfeHnss B COBPEMEHHOM MaTepuanoBedeHuu C
MCNoSib30BaHUEM MPOCTbIX BELLECTB.

1.9 BuHapHble xumunyeckne co- | BuHapHble xumudeckme coeamHeHmns. Knaccudukaums OYMK

eANHeHns OMHapHbIX XMMUYeCcKUX coeauHeHuin. Kpuctannoxumu- | https://edu.vsu
YecKkoe CTpoeHne BUHAPHbLIX XMMUYECKUX COEAMHEHUI. | .ru/course/vie
M303nekTpoHHble paabl. MameHeHne xapaktepa cBsasm | w.php?id=454
W TUNa KPUCTamnnuM4eckon CTPYKTYpPbl B W303MEKTPOH- 6
HbIX psgax. [oCTOSIHCTBO M NEpPEMEHHOCTb COCTaBa.
Oxkcuabl. BogopoaHble coeanHeHust.
anorenmgbl. THUkTOreHuapl. Kapbugbl, cunuuungpl,
6opugpl. IHTepmeTannMyeckne coeanHeHus.

1.10 CRoXHble XMMU4yeckune co- CnoxHble xuMmunyeckue coeguHeHusi. VIx knaccudmka- JYMK

eANHeHns ums. M'vapokcuabl Kak xapaktepuctudeckue coeguHe- | https://edu.vsu
Husi. CoBpemMeHHas koHuenuust oopmynbHOro coctaea | .ru/coursel/vie
rmgpokcngoB. KncnoTHo-ocHOBHble cBoncTBa. Amco- | w.php?id=454
TEPHOCTb rmaopoKcuaoB. OkucnuTensHo- 6
BOCCTaHOBUTENbHbIE CBOWCTBA rmuapokcuaoB. Conu
Kncnopogcoaepxalwmx kucnot. KomnnekcHble coegu-
HeHUs.

1.11 Boaopon Bogopoa. YHukanbHoe nonoxeHue Bogopona B nepu- JYMK

oanyeckon cucteme. Msotonsl Bogopoaa. AtomapHsii | https://edu.vsu
MU MonekynspHeld Bogopod. dusnuveckme m xummde- | .ru/courselvie
ckue cBowcTBa Bogopoda. vapuabl 1 BogopogHbie | w.php?id=454
coeHeHns anemeHToB. BopopopHas aHepreTuka. 6

KoHCTpYKUWOHHBIE MaTepuarns! 115 BOOOPOOHOW 3Hep-
retukn. NMonyyeHue Bogopoga. Boga. MNepokecng Bogo-




poaa.

1.12

OnemeHTsl | rpynnel MC

OnemeHTbl | rpynnbl. OcobeHHocTn nutusa. lNpupoa-
Hble COoeAMHEHUsa N nonyyeHune. duUsmyeckne n XMmu-
Yeckme CBOWCTBA. XapaKTepucTU4YeckMe coeauHeHus
nutusa. CoeguHeHUs NUTUS ¢ OPYrMMW HemeTarnnamu.
Conu kncnopogHbix kucrot. MeTannoxumus.
Xapaktepuctuka anemeHtoB 1A-rpynnbl. MpupogHbie
COefMHEHMS 1 MOSTyYeHMe LeNnoYHbix meTannos. du-
3U4eckne N XMMmMYecKkne CBOWCTBA. XapakTepuctude-
ckue coeguHeHusa. CoeguHeHNs ¢ ApyrMMn Hemetan-
namu. Conu kucnopoacogepxawmx kmcnot. Metanno-
xumusl. MNprumeHeHue.

Xapaktepuctuka anemeHtoB 1B-rpynnel. [NpupoagHbie
coeanHeHus n nonyyexHne. dusnyeckme n xMMmmyeckme
CBOWCTBa. Xapakrepuctudeckme coeguHeHus. Coeau-
HeHus ¢ gpyrumn HemeTannamu. Conu Kucnopogco-
gepxawmx kucnot. Metannoxvmmus.

JYMK
https://fedu.vsu
.ru/courselvie
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1.13

OnemeHTbl |l rpynnel MC

OnemeHTbl Il rpynnbl. OcobeHHocTn Gepunnus. MNpu-
poAHble COeAMHEHUSA U nonydeHne. druanyeckne n xu-
MUYeckne cBoncTBa Oepunnus. Xapaktepuctuyeckme
coegunHeHus. CoeQuHEHUs C OpYrMMM HeMeTannamu.
Conu kucnopopgcogepXalimx KACNOT M KOMMSEKCHbIEe
coeanHeHnus. Metannoxumusa 6epunnus

OcobeHHOCTM XMMUM MarHua. dPusnyeckme n xmMmunde-
Ckue cBOMCTBa. XapakTepucTudeckne CoeaguHeHus.
[BoliHble conu. LenuTbl. Komnnekcbl. CoeanHeHns ¢
ApyrMMu HemeTannamu. MeTannoxmummusi MarHms.
XapaKTepucTvKa 3N1eMeHTOB MoArpynnbl Kanbuums. Xa-
pakTepucTmyeckne coegmHeHnst. OCHOBHbIE TUMbl KpU-
CTanM4ecknx peLleTok NOHHbIX COEAUHEHWNIA, IHEPTUN
WOHHbIX peLUeTOK, PacTBOPUMOCTb OAHOTUMHBIX CO-
eouHeHun: TopMaOB, TMOPOKCMAOB, kapboHaToB,
cynbaToB. AKBaKOMMMEKCHbl [OBYX3apsaHbIX WOHOB,
rmgponua. Metannoxmmus.

Xapaktepuctuka anemeHToB |IB-rpynnbl. ®dusnyeckme
W XMMUYeCKMe CBOWCTBA. XapaKkTepuctuyeckne coefum-
HEeHUst 1 coeguHeHus ¢ apyrmmm Hemetannamu. Conm
KMCNopoacoAepKaLlmx KUCIOT N KOMMIEKCHbIE coeau-
HeHus. MeTannoxumusi.

JYMK
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1.14

AnemenTsl Il rpynnel MNC

OnemeHTbl Il rpynnbl. OcobeHHocTM xumum ©Gopa.
MpupoaHble coeanHeHns u nonyveHne. dusnyeckue n
XuMmyeckne cBonctBa 6opa. XapakTepuctudeckue
coeanHeHus. BopHele kucnotel. bypa. CoeanHeHus ¢
apyrumu Hemetannamu. bopaHbl. BopaHatbl. Hutpug
6opa, abpas3vBHble MaTepuansl Ha ero ocHoBe. bopa-
3on. CoeguHeHns 6opa ¢ meTannamu.

OcobeHHoCcTM xumun anomuHus. MNpupoaHble coeam-
HeHWs1 1 nonyyeHune. Puanyeckme N XMMmnyeckue CBon-
CTBa anioMuHus. XapakTepucTudeckne COoeaunHEHMs.
Mmapokena antomunns. WnuHenn. CoeanHexus ¢ gpy-
rmmu HemeTtannamu. Conu KUCNOPOOHbIX KUCAOT W
kBacubl. KomnnekcHble coeguHeHnsa. Metannoxumus.
Mcnonb3oBaHve MeTannuMyeckoro anioMuvHus  ang
Npon3BoACTBa KOHCTPYKUMOHHLIX MaTtepuanoB. Marte-
puanbl Ha OCHOBe oKCcuaa antoMUHUS.

XapakTepucTuka anemMeHToB noarpynnsl rannusa. MNpu-
poOHble COeanHEHUs u nonydeHue. duanyeckme n xu-
MUYEeCKMe CBOMWCTBA. XapakTepucTudeckume coeguHe-
HUS N CoeamMHeHus ¢ ApyrMmmn Hemetannamu. Conwm
KMCIOPOACOAEPKaLLMX KNCITOT N KOMMJIEKCHbIE coeau-
HeHnst. CoOeAuMHEHUsT HU3KUX CTEMeHeM OKUCMEHMS.
MeTtannoxumusi. CoBpeMeHHble MaTepuarnbl Ha OCHO-
Be rannus, MHAMS u Tannus.

XapakTepucTuka 9nemMeHTOB MOArpynnbl CKaHaus u

AYMK
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P33. lMNpupoaHble coeouHeHUa M nonyveHve meTan-
noB. NTTpmnesas un uepuneBas noarpynnbl NaHTaHUOOB,
naHTaHMgHoe cxaTue. ONEeKTPOHHOEe CTpOoeHMe aTo-
MOB W 3aKOHOMEPHOCTU TMpPOSIBMSIEMbIX CTEMneHemn
okucnenusi. KomnnekcHble coeguMHeHusi naHTaHWaoB:
KOOPAMHALMOHHbIE 4Mcna, KOOPAMHALUMOHHbIE MOMKU-
34pbl, 3aKOHOMEPHOCTM W3MEHEHUSI YCTOMYMBOCTU
KOMMMEKCHbIX coeauHeHuni. [puHUMnbl pasgeneHus
peaKko3eMenbHbIX 3NIEMEHTOB. PnU3NYECKe U Xnmmye-
CKne CBOWMCTBA. XapaKTepUCTUYECKME COedMHEHUS Y
coeavHeHus ¢ apyrummn Hemetannamu. Conu kucno-
poacoaepKalumx KACNOT N KOMMNEKCHbIE COeANHEHNS.
CoeauHeHna cteneHen okucnexms +4 n +2. Metanno-
XUMUS.

1.15

OnemeHTbl IV rpynnsl MC

OnemeHTbl IV rpynnbl. Obwasi xapaktepuctuka |V
rpynnbl. OcobeHHOCTN xvMuM yrnepofa. Yrnepoa B
npupoge. CTpoeHne MNpoCTbIX BeLeCTB: anmas, rpa-
dut, dynnepeHbl, rpadeH, HaHoTpybku. PasoBble
avarpammbl MNPOCTbIX BELECTB, W3MEHEHWe rpaHuy
(a3oBbIX paBHOBECUI C YBENUYEHUEM paanycoB are-
MEHTOB. W3meHeHne anekTpodU3NyYecknx CBOWCTB
NPOCTbIX BELLECTB B 3aBNUCUMOCTU OT CTpOeHus. dnsu-
YeckMe U XMMU4Yeckme CBOMCTBa yrrmepopa. Xapakre-
puctnyeckme coegmHeHns. Okcmabl yrnepoga. Yrofb-
Hasi U TMOYronbHasa KMCMNoTbl. HagyronbHble KMCMOTHI.
KapbamuHoBas kucnota. MoueBuHa. CoeauHeHus c
apyrmmn Hemetannamu. Cepoyrnepog LunaH. LinaHo-
BOAOPOA M CUHUNBbHAA Kucnota. [anoreHoumaHugpl.
LnaHamng. LimaHoBasi kucnota u ee U3OMEpHble
dopmsbl. PogaHoBogopod. PoagaH.

OcobeHHocTn xumnm kpemHus. MNpupoaHble coegnHe-
HWUSI N NONyYeHne KpeMHUus. Puanyeckne n Xummdeckne
CBOWCTBA KpPEMHUS. XapaKTepucTuyeckme coeauHe-
Hus. Okemabl kKpeMHusa. KpemHueBble kucnoTel. Cuna-
Hbl. [anoreHnabl KpemHus. KpeMHedTOpUCTOBOAO-
pogHas kucnota. CoegvHeHus ¢ ApyrMMu HemeTan-
namu. Hutpna kpemHus. MNpocTbie n CNoXHbIe cunuka-
Tbl. Antomocunukatel. Ctekno. Cutannel. MeTannoxm-
MUS KpeMHUA. KpeMHUin Kak ocHoBa MosynpoBOAHUKO-
BOW NPOMBbILLIEHHOCTMW.

Xapakrepuctuka anemeHToB IVA-rpynnel. [NpupoaHbie
COefIMHEHMNS N NOMyYeHne repmaHns, oriosa U CBUHLA.
dusnyeckne N XMMMYeckne CBOWCTBA. XapaKTepuctu-
Yeckme COoedMHEeHUs U COeAUHEHMS C APYrMMK Heme-
Tannamu. OcobeHHocTn coeguHenun Sn (I) n Pb (11):
aphekT HenoaenéHHon anekTpoHHow napbl. Conu
Kucnopogcoaepxawux kucnot. KomnnekcHole coegu-
HeHus. MeTannoxmMmns anNeMeHTOB NOArpynnbl repma-
Hua. [lonynpoBOOHWKOBLIE YCTPOWCTBA Ha OCHOBE
repMaHus.

O6Lwas xapakTepucTvka 3neMeHTOB noarpynnbl TUTa-
Ha. lMpupoaHble coeAuHeHUa K nonyyeHue. Pusnye-
CKMEe N XUMUYECKMe CBOWCTBA. XapaKTepucTudeckue
coegunHeHmns. CoegnHEHUs ¢ OpyrMMm HemeTannamu.
Conu kucnopogcogepXawmx kucrnot. KomnnekcHble
coeguHeHuns. MeTtannoxmumms anemMeHToB nogrpynnbl
TUTaHa. Micnonb3oBaHue TuUTaHa, LMPKOHUS U radHUs
B Ka4yeCTBe KOHCTPYKLUUOHHbLIX MaTepuarnos, LUPKOHWUI
W radpHuMn — maTepwmansl SA4epPHON SHEPreTUKK.

JYMK
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1.16

OnemeHTbl V rpynnbl 1C

OnemeHTbl V rpynnbl. Obwas xapakrepuctuka V rpyn-
nbl. OcoBeHHOCTN XMMUK a3oTa. A30T B NpUpoaE U ero
nony4deHune. Pn3nyeckne N XMMMYECKNe CBOWCTBA a30-
Ta. BopopoaHble coeguHeHuns. CTpoeHue Monekyn,
MEXMONEKYNAPHOE B3auUMOAEVNCTBUE, aBTOMNPOTONNS,

QYMK
https://fedu.vsu
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KMCNOTHO-OCHOBHbIE CBOWCTBa, TepMOoAMHaAMUYecKas
cTabunebHoCTb. 'MapasunH, rmapokcunamuH: CTpoeHue
MOIEKYM, MEXMOINEKYNsipHOE B3auMOOEWCTBUE, KWUC-
NIOTHO-OCHOBHbIE " OKUCINUTENbHO-
BOCCT@HOBUTESIbHbIE CBOMCTBA, CMOCOOLI MOMy4eHwus.
OcobeHHOCTM OKCMAOB a30Ta: HM3KME KOOPAMHALMOH-
Hble unucrna, addekTmBHoe n-cBsA3biBaHMe N—O, cTa-
6unbHble pagukanbl: NO, NO2. PagukanbHble peak-
umu: B3anmopenctene NO n Oz; NO n NO2; anmepu-
3aumsa NO2, CtpoeHne N20. CtpoeHne okcmga asoTa
(V) B rasoson n TBepgoun ase. KucnortHole cBomcTea
okengos asorta (1), (IV) n (V). AHMOHHbIE U KaTUOHHbIE
dopmbl okenpgos asota (llII) n (V). ducnponopunoHm-
poBaHue okcuga asota (IV) B KMCMOM M LENOYHOW
cpepe. PasnuuHble HanpaBneHus peakumi Ha npume-
pe okcuaga asota (IV) B 3aBMCMMOCTM OT YCINOBWI: pa-
AViKanbHble peakuun B ra3oBov hase Ui HENnonspHbIX
pacTBOpUTENSX, peakunm C y4acTMEM MOHOB B COflb-
BaTUpyLWmMX cpegax. Knucnotel M HagkMcnoTbl as3oTa.
CoepnunHeHus ¢ apyrumm Hemetannamm. CoeanHeHus ¢
mMeTannamu.

OcobeHHocTn xumumn doccopa. MNpupoaHbie coeau-
HeHus 1 nonyyeHune. Pusnyeckme N xMMmnyeckue CBon-
cTBa. Xapaktepuctuyeckne coeguHeHnsi. CTpoeHne
okcmaoB docdopa: KOOpAMHALMOHHbBIE 4ucna, TUMbl
cesAsen. KucnopogHbsle kncnotbl dpoccopa: cTpoeHue,
cuna KWUCnoT, CTPOEHME aHMOHOB. Peakuum MOSMKOH-
AeHcauun Ha npumepax aHMOHOB POCHOPHBIX KACHOT.
CTtpoeHne meTadocdaT-aHMOHOB, KOMMMeKkcoobpasay-
lowmne ceoncTBa uuknometadocdaToB. CoeanHeHus
docopa ¢ HemeTannamn. doccartHble cTékna. Poc-
doHuTpunxnopua. CoeaMHeHnsa ¢ meTannamu.
Xapakrepuctuka anemeHtoB VA-rpynnel. [pupogHbie
coeanHeHua v nonydeHue. lpocTble BellecTBa, u-
3M4ecKkMe U XMMMUYecKkMe CBOWCTBA. XapakTepuctuye-
ckue coepuHeHusa. CoeguHeHnss ¢ ApyrmMn Hemetan-
namu. Conu Kucnopogcogepxawmux kucnot. Kowm-
nnekcHole coefguHeHus. Metannoxumua. MNHUKTUAOLI —
mMaTepuarnbl 3N1EKTPOHHOM TEXHUKM.

XapaKkTtepucTvka 9neMeHTOB noAarpynnbl  BaHagaus.
MpupoaHble coeguHeHus 1 nonyyeHve. drusndeckne u
XUMWYECKME CBOWCTBA. XapaKTepucTuyeckue coeau-
HeHus. CoeanHeHus ¢ apyrumu Hemetannamu. «UJx»-
coeguHeHus BaHagus. KaTnoHHble U aHUMOHHbIE dop-
Mbl V(+5) B BOAHbIX pacTBopax (3aBMCUMOCTb OT KOH-
ueHTpauum n pH pactsopa). VIameHeHne koopanHaum-
OHHOTO 4YMcna Ansi KUCMOPOAHbLIX coeauHeHun V(+5);
aHanorus BaHagaT-uoHoB (k.4.=4) ¢ cdocdaTt MoHamu,
nsononuncoeanHeHnsi. KomnnekcHble coeanHeHust Ba-
Hagusa (+5, +4, +3, +2), cTpoeHwne, cBoncTa. Huswune
cteneHn okucneHna Nb un Ta. Mcnonb3oBaHue BaHa-
ans, HMobusa 1 TaHTana npu Npou3BOACTBE KOHCTPYK-
LIMOHHbIX MaTepuanos.

1.17

OnemeHTsl VI rpynnel INC

OnemeHTbl VI rpynnbl. Obwasa xapakrepucTtuka rpyn-
nel. Ocobas ponb kucrnopoga B xumun. Kucropop B
npupoge u ero nonydeHue. O30H. duanyeckne M xu-
Muyeckne csoncTBa kucnopoga. Oxkcugpl MeTansos.
Oxcugbl HemeTannoB. [lepokcuabl, CynepokcuMabl U
030oHMAabl. OcobeHHOCTM XxMMuK cepbl. [pupoaHble co-
eguHeHus 1 nonyyeHune. Pusnyeckme N xMMumyeckue
CBOWCTBa cepbl. XapakTepucTU4eckne COeauHEHMS.
Oxeugbl. Kncnotbl, cogepxaiime cepy, n ux conu. Co-
e[MHeHUs cepbl C apyrmmmn HemeTannamu. Cynbduapl
1 nonucynbdunael Mmetannos. NonucynegaHsbi.

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




XapakTtepucTtuka anemeHTtoB VIA-rpynnel. [pupogHbie
coeAMHEHMs U nonyyeHne ceneHa wn tennypa. lNpo-
CTble BellecTBa, PU3NYECKME N XMMNYECKMNE CBOMCTBA.
XapaKkTepucTnyeckme COeOuHEHUS U CONMU CeneH- U
Tennypcogepxawmx kucnot. CoeanHeHnss ¢ Apyrumm
HemeTannamu. KomnnekcHele coeavHeHns. CoegnHe-
HUs ¢ MeTannamu. Monynpoeogxukn A'BV!.
XapaktepucTvka aneMeHToB noarpynnel xpoma. [pu-
poaHble coeauHeHUs U nonyvyeHve metannoB. dusu-
YecKkne U XMMU4eckme CBOMCTBA. XapakTepuctuyeckme
CoeAnHeHUs: okcuabl U ruapokcuabl. iameHeHue Ko-
OpPAMHALMOHHOIO 4ucrna Ans CoeQuUHEHWA B BbICLUNX
cTeneHsax okucneHusi. KoHgeHcaumss OKCOaHWOHOB B
BOAHbIX pacTBOpax, U30Monu- U retepononucoeanHe-
HUa Mo n W. KpaTHble cBs3n mMeTann-metans B Co-
€0VHEHUSAX HU3LIMX CTerneHen okucneHus. Xpom, Mo-
nnbaeH, Bonbdpam — KOMMOHEHTbI KOHCTPYKLIMOHHBIX
mMaTepuanos.

1.18

OnemeHTbl VII rpynnsl MC

OnemeHTbl VII rpynnbl. OcobeHHoOCTM xumum Topa.
OdpekT o0bpaTHOro 3KpaHMpOBaHUS. XUMUYECKas
CBSA3b B NPOCTbLIX BELLEeCTBax, U3MEHEHNe napameTpoB
CBA3M (3Heprns AnuHa, nonspusdyemoctb). Mexmone-
KynspHble B3aMMOAENCTBMSA NMPOCTbIX BELLECTB, hunaun-
Yyeckme csoncTBa. Pa3oBble guarpaMMbl NPOCTbIX Be-
wects ranoreHos (P-T). lomonornyeckne u reteponu-
TMYEeCKue MyTW paspbiBa CBA3M B MOfeKyrnax ranore-
HOB, NMpoTeKkaHue peakuui C yy4acTMeM ranoreHoB no
pagukanbHOMYy MexaHWsMy; WHULMMPOBAHWE reTepo-
NUTUYECKOro paspblBa CBA3W ranoreH-ranoreH; peak-
uMn  AUCNPONOpUNOHNPOBaHUA. Hwuswmne cteneHn
OKWUCIIEHUS ranoreHoB: ranoreHoBoaopoabl, ranoreHu-
Abl meTannoB n HemeTannos. OcobeHHOCTN CTPOeHMS
XMMWUYECKON CBA3W ranoreH — Bogopon (4nuHa, sHep-
s, nonapusyemocTtb). MexmonekynspHbele B3avMo-
OenCcTBMA  ranoreHoBogoponos, U3nYeckme CBOW-
ctBa. [Npoueccol aBtonpoTonu3a HF, ¢asosblie gva-
rpammbl HM'-H20. Cuna ranoreHBogopOoOHbIX KUCIOT,
OKUCIUTENbHO-BOCCTaHOBUTENbHLIE cBOWCTBA. Kucno-
poaHble COeAUHEHWsI rarioreHoB: OKCUAbl, KaTUOHHbIE
N aHUOHHbIE PopMbl. CTpoeHUe KNCNOPOaHbIX coeau-
HEeHWA B 3aBMCMMOCTW OT COCTaBa, BNWsiHWE Henoae-
NeHHbIX ANEKTPOHHbIX nap. OxkucnuteneHo-
BOCCTaHOBUTEMbHbIE CBOWCTBA KUCNOPOAHbLIX coeau-
HEeHW: npouecchl AUCNPONOPLMOHMPOBAHUSA B BOOHOW
(wenoyHown) cpepe. KucnopogHble KuCnoTbl ranore-

HOB: KNCITOTHO-OCHOBHbIE 7] OKUCNUTENbHO-
BOCCTAHOBUTENbHbIE CBOWCTBA,; pH-3aBucmMmocTb
OKUCNUTENbHO-BOCCTAaHOBUTENbHbIX NOTEHLMNarnos.

Ounarpammbl PpocTta Ans ranoreHoB B BOOHbIX PacTBO-
pax (guarpammbl NE° — cTteneHb okucnenus). Ctpoe-
HUE KUCIOPOAHBLIX KWUCMNOT ranoreHoB, TepmMoauMHamu-
yeckasi U KMHeTU4Yeckas YCTOMYMBOCTb. MexxranoreH-
Hble coefMHEeHUs: cocTaB M cTpoeHume. lNpouecchl aB-
TOMOHM3aLUUKN, KATUOHHbIE N aHWOHHbIE hopMbl. TOMO-
M retepoaTtoMHble MonuranoreHUa-noHbl. XuMnyeckmne
CBOWCTBA MEXranoreHHbIX COeOWUHEHUN, OKUCIIUTESIb-
HO-BOCCTaHOBUTENbHbIE CBOMCTBA, NPOLECCHl ANCMNPO-
nopuMoHMpoBaHus,  rmgponmsa. W309neKkTpoHHbIe
aHanorm MexXranoreHHblX coeauHeHnin. [ranoreHuabl
MeTannoB — maTtepuvarbl C YHUKanbHbIMU 3neKkTpodu-
3M4ECKMMWN, ONTUYECKMMU CBONCTBaAMM.

XapakTepucTuka 9nemMeHTOB MOArpynnbl MapraHua.
MpupoaHble coeanHeHusa 1 nonyvyeHne metannos. du-
3MYEeCKME U XMMUYECKME CBOWCTBA. XapaktepucTu-

JYMK
https://edu.vsu
.ru/coursel/vie
w.php?id=454
6




yeckne coefuHeHua ¢ Hemetannamu. CpaBHeHue
CTPOEHUSA U CBOMCTB OAHOTUMHBLIX COEQUHEHUN B pas-
NNYHBIX CTEMNEHsIX okucnenus (+7, +6, +5, +4, +3): ok-
COaHWOHbI, OKCUAbI, ranoreHnapl. KpatHble cBs3n me-
Tanmn-meTann B COEAMHEHNAX HU3LINX CTENeHen OKumC-
nexnst Tc u Re, knactepsbl, kapboHunbl. Vicnonb3oBa-
HWe MapraHua W peHUs B KOHCTPYKLUMOHHbLIX MaTepua-
nax.

1.19

OnemeHTbl VI rpynnbl MC

Xapaktepuctuka anemeHtoB VIII rpynnbl. OnemMeHTbl
VIIA rpynnbl. OcobeHHOCTU renusa 1 HeoHa. VIHepTHble
n 6naropogHble rasel B npupoge. dusunyeckme cBoOK-
cTtBa bnaropoaHbix rasos. Knatpatbel. CuHTes baptne-
Ta, pTopuabl KCeHoHa: cTpoeHne BC (BnusiHue Heno-
OEeNeHHbIX 3NEKTPOHHbIX Nap, N303MEeKTPOHHbIE aHano-
MM — MeXranoreHHble coeauHeHus, metog MO (Tpex-
LeHTpOoBas 4YeTblpexsneKkTpoHHas CBA3b — runepsa-
NeHTHasi CBsA3b); KATUOHHbIE U aHUOHHbIE hOPMbI. XU-
MUYecKMe CBOWCTBa (PTOPUOOB KCEHOHa: rmaponus,
avcnponopumoHupoBaHue. KucrnopogHbsle coeguHeHns
KCEHOHa, OKUCNUTENbHO-BOCCTAHOBUTENbHBIE CBOW-
ctBa. [pyMeHeHne MHEPTHbIX ra3oB B NPOU3BOACTBE
0C060 4UCTbIX MaTepuanoB, BbICOKOIMNIEKTUBHBIX
okucnutenen. Ponb xumun 6naropoaHbIX ra3os B pas-
BUTUM nepuoguydeckon cuctemsl .. MeHgeneesa.
XapaktepucTvka anemMeHToB Tpuagbl >xenesa. [lpu-
poAdHble coeauHeHUs 1 nonydeHue xenesa, kobanbta
1 Hukens. lNpocTble BelwecTBa. dusmnyeckne n XMmMu-
YecKkne CBOWCTBA. XapakTepucTudeckme coeanHeHus.
CoepgunHeHus ¢ HemeTannamu. Conu K1cnopoacoaep-
Xawmx KMCnoT U KOMMMEeKCHble coeguHeHusl. Kapbo-
HUNbI 3NIeMEeHTOB Tpuaadbl xenesa. ®epputbl. MarHnT-
Hble W KaTanuTuyeckue cBomncTBa GepputoB. Me-
Tannoxumus. YepHas metannyprusi. YyryHbel n ctanm.
XapakTepucTtuka nnatmHongos. NpupoaHsble coenHe-
HUA, nonyyeHne u adprHax NNaTMHOBbLIX METAIOB.
MpocThle BewecTBa. Pusnyeckne N XMMMYecKne CBon-
cTBa. Xapaktepuctudeckue coegnHeHus. CoeguHeHuns
¢ HemeTannamu. Conu KucnopoacogepXawmnx KMcrnoT
N KOMMMNEKCHble coeanHeHusi. Ponb 1 3HaveHue nna-
TUHOMOOB B CTAHOBNEHUW W PasBUTUN XUMUKN KOM-
NnneKkcHbix coegmnHeHnn. Metannoxmmua. Metannsbi VI
rpynnbl — OCHOBA KOHCTPYKLUMOHHbIX MaTepuanos.

JYMK
https://fedu.vsu
.ru/coursel/vie
w.php?id=454
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1.20

PaanoakTuBHbIE U CUHTE-
3UPOBaHHbIE 3JIEMEHTbI

PagnoakTtuBHble M CUHTE3MPOBaHHbIE 3nemeHTbl. O6-
lwasa xapakrtepuctuka. PagnoakTvBHble aHanoru cra-
ounbHbiX anemeHnToB [1C. lMonoHun. Actart. PapoH.
®paHumn. Pagun. TlNpometun. MeTtannel cemencTsa
akTMHongos. [lonoxeHue akTMHOMAOB B nepuoguye-
ckon cucteme. AkTuHomaHasa koHuenums Cubopra. Ak-
TvHUI. Topwuia. MpoTakTuHWin. YpaH. HentyHuin. MNnyTto-
Hun. Amepuumin. Kiopuii n koopuabl. TpaHcakTUHOWAbI.
MHoronnaHoBocTb npobnemsl koHua IMC.

JYMK
https://edu.vsu
.ru/coursel/vie
w.php?id=454
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2. NpakTn4yeckme 3aHATUA

01

dJyH,qameHTaanble 3aKOHbI
N Teopun Xmmmnn

PeweHne 3agay no teme: CDyHﬂ,aMeHTaﬂbele 3aKOHbI
N TeoOpnn XmuMmnmn

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

02

CTpOGHI/Ie aromMa n xmmmn4e-
CKadA CBA3b.

CeMuHapckoe 3aHsAThe no Teme: XuMudeckasi CBsi3b U1
€€ OCHOBHbIEe XapaKTepUCTUKM.

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

03

Y4yeHne o0 XMMn4eckux npo-
Leccax

PewweHue 3agay no temam: NepBoe Hayano TepmogvHa-
MUKW, BHYTpeHHsi aHeprvs. QHTanbnus. Bropoe Havano

QYMK
https://edu.vsu




TepmoguHamukn. OHTponusa. CeobogHasa aHeprus nb- | .ru/courselvie
6ca. MNoHATMEe O xMmuyeckon kuHeTuke. CkopocTb xu- | w.php?id=454
MUYECKUX peakuui. NMopsaok n MOMeKyNspHOCTb peak- 6
umn. OCHOBHOM 3aKOH XMMWUYECKON KMHETUKN. YpaBHe-
Hue AppeHunyca. QHeprus akTMBauumn.
04 YXungkoe coctosiHme. Pac- PeweHune 3agay no Temam: PactBopbl. KonnuratneHble JYMK
TBOPbI cBOWCTBa pacTBopoB. 3akoHbl Paynst u NeHpu. 3akoH | https://edu.vsu
BaHTt-Todhdpa. OkncnnTensHO-BOCCTAHOBUTENBHBLIE | .ru/course/vie
peakumu. HopmanbHble oKMcnuTenbHo- | w.php?id=454
BOCCTaHOBUTESbHbIE noteHumansl.  YpaBHeHue 6
HepHcTta. 3nektponui. 3akoHbl Papapesi. Inektpo-
XUMUYECKUIA SKBUBATEHT.
05 TBepooe coctosiHue. Teep- | CemmHapckoe 3aHaTue: Metod OU3MKO-XMMUYECKOro JYMK
Able pactBopbl. MeTanno- aHanu3a. NMpasuno ¢a3 M'mb6ca. OcHoBHble TUNBI Ana- | https://edu.vsu
XUMMS. rpamMmm COCTOSIHMSI. .ru/courselvie
w.php?id=454
6
06 KomnnekcHble coegnHeHus Pewenne 3apgay no temam: KomnnekcHble coeuHeHus JYMK
1 OBOWHbIE CONN. https://edu.vsu
.ru/courselvie
w.php?id=454
6
3. JlTabopamopHbie 3aHsimusi (1 cemecmp)
3.1 dyHOoameHTanbHble 3akoHbl | JlabopaTopHas pabota Ne1i -
N TEeopuUn XMmMmm YcraHoBneHue hopmMyrbl KpUctannorvgpara
JlabopatopHaga paborta Ne2
OnpepgeneHne NIOTHOCTU BeLlecTBa
JlabopatopHas paboTta Ne3
OnpepgeneHve 3KBUBaNeHTHOM MacCbl akKTUBHOIO
meTanna
3.2 Y4yeHune o xummndeckunx npo- | JlabopatopHas pabota Ned -
ueccax O6wWmne 3aKOHOMEPHOCTU NPOTEKaAHUA XMMUUYECKNX
peakummn
3.3 YXungkoe coctosiHme. Pac- JlabopaTopHas pabota Ne5 -
TBOPbI O6wWue cBOMCTBA pacTBOPOB
JlabopaTtopHas paboTta Ne6
MpurotoBneHue pacTBOPOB U onpegerieHne ux
KOHLIeHTpauuu
JlabopatopHaga paboTta Ne7
f'maponus conen
JlabopaTtopHas paboTta Ne8
OKMCNUTENbHO-BOCCTAHOBUTENbHbIE peakuum
34 KomnnekcHble coegnHeHus | JlabopaTtopHasi paboTta Ne9 -
Xumunyeckue CBOMCTBA KOOPAMHALMOHHLIX cCoeau-
HEeHUNn
3. JlabopamopHbie 3aHssmus (2 cemecmp)
3.8 Bogopoa JlabopaTopHas paboTta Ne1 -
Bogopopa, nepokcug Bogopoda, Kucnopog
3.9 OnemeHTol | rpynnel MC JlaBopaTtopHas paboTta Ne2 -
XumMunyeckme CBOMCTBA LEeNTIOYHbIX MeTannoB
JlabopatopHas paboTta Ne3
XuMunyeckme CBOMCTBa MeTansnoB nogrpynnbl Me-
am
3.10 OnemeHTol Il rpynnel MC JlabopatopHaga paboTta Ne4 -
LLlenoyHo-3eMenbHble MeTannbl. OnpeageneHne
XeCTKOCTU BOAbI
JlabopatopHaga paboTta Ne5
XumMun4yeckue CBOMCTBa MeTansoB Noarpynnbl LUH-
Ka
3.11 OnemeHTol IV rpynnsl MC JlabopatopHasa paboTta Ne6 -

XuMnyeckue CBOMCTBA yrnepoaa U ero coeguHe-
HUN
JlabopaTopHasg pabota Ne7




XumMunyeckme CBOMCTBA KPeMHUSA U ero coegunHe-
HUA.

JlabopaTopHas pabota Ne8

XumMunyeckue CBOMCTBa 3IeMEHTOB NOArpynnbl
repmaHus

JlabopaTopHas pabota Ne9

XumMunyeckue CBOMCTBA 3/1IeMEHTOB NOArpynnbl TU-
TaHa

3.12

OnemeHTbl V rpynnbl MC

JlabopaTopHas pabota Ne10

XnMunyeckme CBOMCTBa a3oTa U €ero cCoeaUHEeHnMn
JlabopaTopHas pabota N211

Xumunueckune cesonctea poccopa n ero coeguHe-
HUMN

JlabopaTopHas pabota Ne12

XumMunyeckue CBOMCTBa NOArPYNnbl MbilbsKa
JlabopaTopHas pabota Ne13

XumMunyeckue CBOMCTBa 31IeMEHTOB NOArpynnbl Ba-
Hagus

3.13

OnemeHTbl VI rpynnsl MC

JlabopaTopHas pabota Ne14.

XuMunyeckme cBoMcTBa XanbKoreHoB
JlabopaTopHas pabota Ne15.

Xumuyeckme CBOMCTBa 3NIeMEHTOB NoArpynnbl
Xpoma

3.14

OnemeHTbl VII rpynnel NC

JlabopaTopHas pabota N216

XnMunyeckmne cBOMCTBA rafioreHoB

JlabopaTopHas pabota Ne17

Xumunyeckue CBOMCTBa MeTansoB nogrpynnbi Map-
raHua

3.15

OnemeHTsl VI rpynnel [1C

JlabopaTopHasa pabota N218
XuMunyeckme CBOMCTBA 3NIeMEHTOB Tpuaabl Xenesa

13.2. Tembl (pa3genbl) AUCUMNIUHBI U BUAbI 3aHATUN

Bugbl 3aHaTun (Yacos)

rpyn-
Ne no-
HanmeHoBaHue TemMbl CamocTos-
n/ Jlex- MpakTnye- Bble
(pasgena) gucumnnumHel JlabopaTopHble | TenbHas pabo- Bcero
n uuu ckne Ta KOH-
CyInb-
Taumm
| 1 cemecTp
01 | dyHOamMeHTanbHbIEe 3aKOHbI U 8 8 16 8 _ 40
TEopUn XMmMmm
02 | CTpoeHue aToma N XuMmmnyeckas 13 4 10 20 _ 47
CBSI3b.
03 | Y4yeHne 0 XMMU4ecKunx npo- 16 4 29 14 _ 56
ueccax
04 ;}iII/I,EI,Koe cocTosHue. PactBo- 13 8 22 10 6 59
05 | TBepooe cocTosiHne. TBep-
Able pactBopbl. MeTannoxu- 8 4 16 6 10 44
Mus.
06 | KomnnekcHbie cCoeanHEHUsI 10 6 16 10 — 42
WToro: 68 34 102 68 16 288
| 2 cemecTp
07 | Nepuoanyecknin 3aKOH Kak
OCHOBa XMMWYECKOWN CUCTe- 4 - 6 6 - 16
MaTUKn
08 | MNpocTble BeLwecTBa Kak ro- 4 _ 6 8 _ 18
MOATOMHbIE COEANHEHMS
09 | BuHapHble xummnyeckne co- 8 _ 10 7 _ o5
eVHeHuns




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

eQuHeHus
11 | Bogopoa 2 - 6 4 — 12
12 | OnemeHThl | rpynnsl MN1C 2 - 8 6 - 16
13 | OnemeHTol Il rpynnel M1C 4 - 8 4 - 16
14 | OnemeHTol Il rpynnel MC 6 - 6 6 - 18
15 | OnemeHThl IV rpynnel M1C 6 - 8 7 - 21
16 | OnemeHTbl V rpynnsl [1C 6 - 8 7 - 21
17 | OnemeHTbl VI rpynnel M1C 4 - 8 6 - 18
18 | OnemeHTb!l VIl rpynnel M1C 4 - 10 5 - 19
19 | OnemeHTsl VIl rpynnsl MC 6 - 8 8 - 22
20 | PagnoakTuBHbIE N CUHTE3U- 2 _ 2 6 _ 10

POBaHHbIE 31EMEHTbI

Utoro: 64 0 102 86 0 252

14. MeToanyeckme ykasaHusa ans o6y4aromxcs no 0CBOEHUIO AUCLIUNIIUHDbI

PaboTa Hag KOHCNEKTOM JeKuun.

OcHoBy TeopeTnyeckoro obydeHnsa CTyAeHTOB cocTasnsoT nekumn. OHM JarT cuctemaTuau-
pPOBaHHbIE 3HAHWSA CTyAEeHTaM O Haumbomnee CrOXHbIX U akTyamnbHbIX Npobrnemax mnlydYaemon
ancumnnuiel. Ha nekumax ocoboe BHMMaHWE yAensieTcsl He TOSIbKO YCBOEHMUIO CTyAeHTamu
n3yyaembix Npobriem, HO U CTUMYNMPOBAHUIO UX AKTUBHOW MO3HaBATESIbHOW OeATEeNbHOCTH,
TBOPYECKOro MbILSIEHUS, Pa3BUTUIO HAay4YHOr0 MUPOBO33PEHUs, NPodeCcCnoHanbHO-3HAYNMbIX
CBOWCTB M Ka4decTB. Jlekunn no y4yebHon ancumnimHe npoBOAATCS, Kak NpaBuio, Kak npobnem-
Hble B popme guanora (MHTepaktuBHble). OcywecTsnss yyebHble AeNCTBUS Ha NEKUMOHHbIX
3aHATUAX, CTYOEHTbl LOSMKHbI BHUMAaTENbHO BOCMPUHMMATL OEUCTBUA npenogasaTtesis, 3ano-
MUHaTb CKnagbiBatowmecs obpasbl, MbICINTb, 4OOUBATLCA NOHUMAHUS U3y4aeMoro npegmera,
NPUMEHEHNSA 3HAHUIN Ha NpPaKTUKe, NPU peweHun y4ebHo-npodeccnoHanbHbix 3agady. CtyaeH-
Thl JOMMKHbI aKKypaTHO BECTWU KOHCMNEKT. B cnyyae HegonoHMMaHus kakor-nmbo vyactn npegme-
Ta crneayeT 3agaTb BOMNPOC B YCTAHOBNEHHOM nopsigke npenogasartento. B npouecce paboTol
Ha nekuMn HeobXxoaUMO TakK e BbIMOMHATE B KOHCMEKTax MOAEeNU usyvdaemoro npegmeta (pu-
CYHKW, CXEMbI, YePTEXM U T.4.), KOTOPbIE UCMonb3yeT npenogasaTtens. PaboTy Hag KOHCNEKTOM
cnefyeT HauynHaTb C ero gopaboTkn, xenaTesibHO B TOT Xe AeHb, MoKa MaTtepuan ewe nerko
BOCNpon3BoanmMm B namsiti (Yepes 10 yacos nocne nekuum B namsaty octaetcs He 6onee 30-40
% maTtepuana). C uenbto gopaboTkm HeobxoaMmo npovnTaTh 3anucu, BOCCTAaHOBUTbL TEKCT B
namaTK, a Takke UcnpaBnTb OMUCKU, paclunM@poBaTh HE NPUHATLIE paHee COoKpaLLeHUs, 3anors-
HUTb NPONYyLLEHHbIE MeCTa, MOHATb TEKCT, BHUKHYTb B €ro cMbicr. [lanee npoynutate matepuan
Nno pekoMeHOyeMon nutepaType, paspellas B Xo4e YTeHUs BO3HUKLLIME paHee 3aTpyaHEHus,
BOMPOCHI, @ Takke AOMOMHAA U UCNpaBnss CBOM 3anucu. 3anvcu OOMKHbl ObiTb HarnagHbIMK,
Ans vero cnegyeT NpUMEHATb pasnuyHble cnocobbl BbliaeneHnn. B xone nopaboTkn KoHcnekTa
yrnybnaTcd, paclumpaoTCs U 3aKpennSTCS 3HaHUS, a Takke OOMNOSTHAETCH, UCnpaBnsieTcs U
COBEPLUEHCTBYETCH KOHCMNEKT. [NOAroTOBMEHHbIN KOHCMNEKT M pekoMeHayemas nutepatypa uc-
NOSb3YKTCS NPU NOArOTOBKE K CEMUHAPCKUM 1 NPakTUYeCKUM 3aHATUAM. [loarotoBka cBOAUTCS
K BHUMaTENbHOMY NPOYTEHUIO Y4eOHOro maTtepuana, K BbiBOA4Yy C KapaHOALOM B pykax BCeX
yTBEPXKOEHUA U (POPMYN, K PELLEHNIO NPUMEPOB, 3aad, K OTBETaM Ha Bonpockl. [1pumepsl, 3a-
Aa4dn, Bonpockl Mo TeMe ABNAITCHA CPeACTBOM CaMOKOHTPOSNS. HenpemMeHHbIM ycrnosBuem rny-
OoKOro ycBoeHus y4yebHOro matepuana siBfsieTca 3HaHMe OCHOB, Ha KOTOPbIX CTPOUTCS U3So-
XeHne matepuana. Obbl4HO NpenofaBaTeslb HANOMUHAET, KakOM paHee U3yYeHHbIN maTtepuan
N B KaKoW cTeneHun TpebyeTcsa noaroToBuTb K ovepeaHoMy 3aHaTuo. ObpalleHne K paHee u3y-
YeHHOMY MaTepuarny He TOSIbKO NOMOraeT BOCCTaHOBUTb B MaMSATU U3BECTHbIE MOSTOXKEHUS, Bbl-
BOAbl, HO N NPUBOAUT Pa3pO3HEHHbIE 3HAHNA B CUCTEMY, YriybnseT u pacwmpseT ux. Kaxabin
BO3BpaT K CTapoMy mMaTepuany no3BondeTr HanTu B HEM YTO-TO HOBOE, NMEPeOoCMbICIIUTbL ero ¢
WHbIX NO3ULMIA, onpeaenuTb ANns Hero Hambonee noaxogsuiee MecTo B YXe UMEKoLEncsa cu-
cTeMe 3HaHun. HeogHokpaTHoe obpalleHne K NnpongeHHoOMYy MaTtepuany siBnsietca Hambonee
paunoHanbHon dopmon npuobpeTteHnsa n 3akpenneHnsa 3HaHun. Pabota ¢ pekomeHaoBaHHOM
nutepaTtypon. [Npn paboTte ¢ OCHOBHOM U OOMNOSTHUTENBHON NUTEpPaTypon LenecoobpasHo npu-




AEepXnBaTbCs Takon nocrnegoBaTenbHOCTU. CHavana npoYnTatbh BECb 3a4aHHbIN TEKCT B ObICT-
pom Temrie. Llenb Takoro 4teHus 3aknivaetca B TOM, 4Tobbl co3gaTb obliee npencraBneHme
06 nsy4yaemom matepmane, NOHATb OOLUNI CMbICTT NMPOYMTAHHOrO. 3aTeM NpoYnTaTbh BTOPUYHO,
bonee MeaneHHo, YTObbl B XOA4e YTEHUSI NMOHATb U 3aNOMHUTL CMbICH KaXXaon dopasbl, Kaxaoro
NMONoXeHnsa 1 Bonpoca B LenoM. YtTeHne NpMHOCUT NOSb3Yy N CTAHOBUTCA NPOAYKTUBHBLIM, KOr4a
COMpoBOXAaeTcs 3anMcsaMn. ATO MOXET OblTb COCTaBMeHWe nfaHa NpoYMTaHHOro TekcTa, Te-
31Cbl UK BbINUCKK, KOHCNEKTUpOBaHWe n ap. Beibop BMaa 3anucu 3aBUCUT OT xapaktepa usy-
Yaemoro matepuvana u uenen pabotbl ¢ HUM. Ecnu cogepxaHue maTtepmana HecrnoXxHoe, nerko
yCBanBaeMoe, MOXXHO OFPaHNYMTbCA COCTaBneHneM nnaHa. Ecnu matepuan cogepXxut HOBYHO U
TPYOHO ycBauBaemyl MHGOpMauUMIo, LienecoobpasHo ero 3akoHcnektuposaTb. [MnaH — aTto
CXema NpoYMTaHHOro Matepuana, nepevyeHb BONPOCOB, OTpaXatoLmx CTPYKTypy M nocrenoBa-
TenbHOCTb MaTtepuana. KoHCNeKkT — 3T0 cMcTtemMaTu3npoBaHHOE, NOrMYHOE U3NOXEHNE MaTepu-
ana uMcTtoyHuka. Pasnuyaotca yeTbipe Trna KOHCMEKTOB: - MiaH-KOHCMNEKT — 3TO pa3BEpHYTLIN
AeTann3npoBaHHbIN MraH, B KOTOPOM Mo Hanbonee CrnoXxHbIM BOMpoOcaMm AakTcs NoapobHble
NMOSICHEHWUS!, - TEKCTYyanbHbIN KOHCMNEKT — 3TO BOCNpomn3BeaeHne Hanbornee BaXHbIX NOMOXEHUI
N PakTOB UCTOYHUKA, - CBODBOOHbIN KOHCNEKT — 3TO YETKO U KPaTKO U3NOXEHHblE OCHOBHbIE MO-
NOXeHWs1 B pesynbTaTe rnyboKoro n3yvyeHus martepuana, MoryT npucyTCTBOBaTb BbIMUCKK, Ln-
TaTbl, TE3UCLI; YaCcTb MaTepuana MoxeT OblTb NpeAcTaBneHa nnaHoM, - TeMaTUYeCKUn KOH-
CMEeKT — COCTaBMSIETCS HAa OCHOBE WM3y4eHUsl psda MCTOYHMKOB W AaeT OTBET NO U3yvYaemMomy
Bornpocy. B npouecce nsyyeHna matepmana UCTOYHMKA U COCTaBIIEHUSA KOHCMEKTa HY>XHO 06s5-
3aTenbHO NPUMEHATb pasfnuyHble BblAENEHUs, NOA3arofloBkM, co3daBasi OBNoYHy0 CTPYKTYpY
KOHCMNeKTa. OTO AenaeT KOHCMNEKT NIerko BOCNpUHUMaeMbIM U YAO6HbIM Ans paboTbl.
MoaroToBka K ceMuHapy.

[Ana ycnewHoro OCBOeHMS MaTepuana CTygeHTaM peKOMeHOyeTCs cHadana O3HaKo-
MUTbCS C Yy4eOHbIM MaTepuanom, U3NOXKEHHbIM B NEKUMNSAX U OCHOBHOW nuTepaType, 3aTeM Bbl-
NMOMHUTb CaMOCTOATENbHbIE 3a4aHuns, Npyu HeobxoanMmMocTn obpallasicb K 4OMNOMHUTENbHOWN Nn-
TepaType. [1pn NoarotToBke K CEMUHAPY MOXHO BblAENUTb 2 3Tana: - OpraHM3auMOHHbIN, - 3a-
KpenneHue n yrnybneHne TeopeTnyeckmx 3HaHun. Ha nepBom atane CTyaeHT NiaHupyeT CBOK
CaMOCTOATENbHY0 paboTy, KOTOpasa BKIKOYAET: - YACHEHWE 3aJaHNA Ha CaMOCTOATENbHYIO pa-
60Ty; - Nogbop pekoMeHOOBaHHOW NUTepaTypbl; - COCTaBneHue nraHa paboTbl, B KOTOPOM
onpenensaTcs OCHOBHbIE MYHKTbl NpeacToswen nogrotoku. CoctaBneHne nnaHa gucumunnm-
HUPYEeT 1 NOBbILAeT OPraHM3o0BaHHOCTb B paboTe. BTopor aTan BKNOYAET HENOCPELCTBEHHYHO
noaroToBKYy CTyAeHTa K 3aHATMI0. HaumMHaTb Hago € M3yYeHnsa pekoMeHL4OBaHHOW nutepatypbl.
HeobxoauMo NOMHUTBL, YTO Ha NekuMn 0bbl4MHO paccmMaTpuBaeTCsa He BECb MaTepuarn, a TOSMbKo
ero Hanbornee BaXxHas M CNoXHasa 4YacTb, TpebytoLlas NoOSCHEHMI NpenofaBaTens B Npoce KOH-
TakTHOM paboTbl co cTtygeHTamn. OcTanbHas ero 4acTb BOCMOSHSAETCS B NpoLuecce CamMoCTos-
TenbHoM paboTbl. B cBA3M ¢ 3TuM paboTa C pekoMeHO4OBaHHOW nuTepaTtypon obsizatenbHa.
Ocoboe BHMMaHWe Npu 3TOM Heobxoanmo obpaTnTb Ha coaepXaHMe OCHOBHbLIX MOMOXEHWUI U
BbIBOOOB, OObACHEHME ABMNEHUI U (PaKTOB, YACHEHWE NPaKTUYECKOro NPUoXeHns paccmaTpu-
BaeMbIX TeOpeTU4eCcKnx Bonpocos. B npouecce aTon paboTbl CTyAEeHT AOMKEH CTPEMUTLCS MO-
HATb M 3aNOMHUTb OCHOBHbIE MOSIOXEHUSI pacCMaTpMBaeMoro marepuana, npumepbl, NOACHA-
oLwme ero, pasobpaTbCsl B UNMIOCTPAaTMBHOM MaTepuane, 3agadax. 3akaHdvBaTb MOArOTOBKY
crnefyeT coCTaBneHMeM nnaHa (nepedHss OCHOBHbIX MYHKTOB) NO U3yyaemMoMy matepuany (Bo-
npocy). Takor nnaH NO3BONSIET COCTaBUTb KOHLEHTPMPOBAHHOE, CaToe npencTaBreHue Mo
n3y4yaembiM BOMpPOCaM U CTPYKTYpUpOBaTb U3YYeHHbIN MaTepuan. LlenecoobpasHo roToBUTbCS
K CEMWHAPCKMM 3aHATMSM 3a 1- 2 Hegenu 0o UX Havana, a UMEHHO: Ha OCHOBE U3Y4YeHUs1 PEeKO-
MEHAOBaHHOW NUTepaTypbl BbiNMCaTb B KOHTEKCT OCHOBHbIE KaTeropmMm 1 NOHATUSA MO y4eOHOoN
ANCLMNIIMHE, NOArOTOBUTL Pa3BEPHYTbIE MiaHbl OTBETOB M KPAaTKOE Coaep’KaHne BbIMOSTHEHHbIX
3agaHun. CTyaeHT AOMKeH ObiTb FOTOB K KOHTPOSIbHbIM OMPOCcaM Ha KaXaoM y4ebHOM 3aHATUW.
OpobpsieTcs 1 noowpsieTcs MHULMATUBHbIE BbICTYMMEHUS C AOKNagaMn 1 pedepartamm no Te-
MaM CEMUHaPCKUX 3aHATUN.



15. NepevyeHb OCHOBHOW MU AOMNOJIHUTENILHOM NUTepaTypbl, PeCypCcoB UHTEPHET, He0bXxo-

AUMbIX ANA OCBOEHUA OAUCLUUNIMUHBI (criucok iumepamypbl 0¢hopMIIsiemcsi 8 coomeemcmeuu ¢ mpebo-
saHusamu TOCT u ucrionb3yemcsi obw,asi Ck8o3Hast Hymepauyus 01 ecex audo8 UCMOYHUKO8)

a) OCHOBHag nuTepartypa:

Ne n/n N CTOYHMK

Yran A. A. ObLias n HeopraHmdeckast XuMmus : y4eb. onsi ctyq. By30oB, 00y4d. Mo HanpaBfeHuo 1
1. | cneuyunanbHocTh "Xumuns" / A. A. Yran. — U3a. 5-e, ctep. — Mockea : Bbicwas wkona, 2007. — 526
C.

HeopraHuyeckasa xumus : B 3 T. : y4ebHUK onsa cTyq. By30B, 00y4y. no HanpaeneHutio 510500 "Xu-
2. | mma" n cneumanbHoctn 011000 "Xumusa" / nog pea. 0. O. TpeTtbsikoBa. — MockBa : Academia,
2004.—-T.2.—365¢c.; T.3.kH.1—-348c.; T. 3. kH. 2 — 399 c.

Jlyneniko T. I'. BBegeHnune B obLwyto xumuio : y4ebHuk / T. . Jlynewnko ; KOxHbI degeparnbHbii
3. | yHuBepcuteT, Xummnyeckun dakynotet. — PocTtoB-Ha-[oHy : KOxHbIN dhenepanbHbii yHUBEPCU-
TeT, 2010. — 232 ¢. — URL: https://biblioclub.ru/index.php?page=book&id=241121

6) gononHuTenbHasa nNuTepartypa:

Ne n/n NcToYHMK

CoBpeMeHHbI kypc obLen xumnn ;: B 2 1. / K. XayckpodT, 3. KoHcTebn; lMNMep. ¢ aHrn.: P. B.

4. | Huumnopyk, A. A. Monogeika; lNMog pea. B. M. 3nomanosa. T.1. — 2002. — 539, T.2. — 2002. —
528 c.

HeopraHuyeckas xumus. Xvmus anemeHTos: y4yebHuk B 2 1./ KO. [. Tpetbsakos, J1. N. MapTbi-

5. | HeHko, A. H. Mpuropbes, A. 0. LinBagse. — 2-e n3g., nepepab. n gon. — Mocksa : ls3gatenscteo
MI'Y; VKU «AkagemkHuray, 2007. —T.1.-538c.; T. 2. - 670 c.

MpuHBYA H. Xnmunsa anemeHToB : B 2 T. : [y4ebHuk ans By3os] / H. NpuHBya, A. OpHwo. —Mocksa

6 : BMHOM. J1a6. 3HaHun, 2008. — (Jlyywwnii 3apybexHbin y4ebHuk). — T. 1. - 607 c.,; T. 2. - 670 c.
7 Wpansep O. Heoprannyeckas xumus : 8 2 1./ [. Wpawisep, M. 3TkmHCc. — Mocksa : Mup, 2004. —
" | (NMyywmi 3apy6exHbin y4ebHuk). — T. 1. — 679 c.; T. 2. — 486 c.
8 Hekpacos b. B. OcHoBbl 06wwen xumum : B 2 T. / b. B. Hekpacos. — 4-e u3g., ctep. — CI10. :
" | NaHb, 2003. - T.1.-656cC.; T.2. —687 c.
9 KapaneTtbsaHu M. X. Obuwasn n HeopraHudeckas xumusi: Y4ebHuk gns ctya. Bysos / M. X. Kapa-
" | neTtbsiHy, C. . OpakuH. — 4-e usg., ctep. — Mockea : Xumus, 2000. — 588 c.
10 Yran A. A. HeopraHnyeckas xumusi: ydeb. ans xum. cney. By3oB. — Mocksa : Bbiclias wkona,
" 11989.-463c.
11 Jlbtonc M. Xumusa B guarpammax / M. Jlbtouc; nep. ¢ anrn. C. . TopwwuHa. — Mocksa : OO0

«M3gaTtenbctBo ACT» : OO0 «M3gatenbctBo Actpenby, 2004. — 159 c.

JingnH P. A. Xumunyeckune cBoNCTBa HeopraHMyeckmx BellecTB: y4ed. nocobue ans By3os. / P.
12. | A. JlnguH, B. A. Monouko, J1. J1. AHgpeeBa; nog pea. P. A. lluanHa. — 4-e nsg., ctep. —

Mockea : KonocC, 2003. — 480 c.

Pemu I'. Kypc HeopraHunyeckon xumumn: B 2 1./ . Pemu; Nep. ¢ Hemewkoro XI nspganms A. U.

13. | I'puropbeBa, A. I'. Peikoa, H. C. CmnpHoBon, H. A. Typoson; Noa pea. A. B. HoBocenoson. —
Mockea : Mup, T.1. —1972. —824 c., T.2. —1974. - 775 c.

B) MH(pOPMALIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHble pecypchl (oduunansHblie pecypebl MHTEPHET)*:
Ne n/n Pecypc
1. | "YHuBepcuTeTckas 6ubnumoTeka online", http://biblioclub.ru/
2. | OnekTpoHHO-6nbnunoteyHas cuctema "KoHcynbTaHT cTygeHTa", http://www.studmedlib.ru
3 https://www.lib.vsu.ru/ - cant 3oHanbHon HayyHon Bnbnunotekn BopoHexckoro rocyaapcTeeH-
" | HOro yHuBepcuTeTa
4. | http://lwww.elibrary.ru — Hay4yHas anekTpoHHasi bubnmorteka

16. MNepeyeHb y4yeOHO-MeTOAUYECKOro obecrnevyeHUs ANsl CaMOCTOATENIbLHOW paboTbl
(y4ebHo-memoduyeckue pekomeHOauyuu, rnocobusi, 3adadyHuKU, MemodoudyecKue yKasaHUs Mo 6bIMOMHEHUIO MpaK-
muyeckux (KOHMPOJIbHbIX), Kypcoebix pabom u dp.)

Ne n/n NcTOYHMK

HeopraHuyeckas xumus : lNMporpamma kypca no cneumansHocty 011000 — Xumua. OMQ.©.01 /
1. | BopoHex. roc. yH-T. Kadp. Heopr. xumun; CocT.: N. A. MuTToBa, C. C. JlaBpywmnHa. — BopoHex,
2004. — 23 c.

KocTpiokoB B. ®. CtexnomeTpmnyeckue 3akoHbl Xummmn B XXI Beke [SNeKTpoHHbIN pecypc] :
y4yebHoe nocobure ans By3oB : [cTya. 1-ro K. XMM. dpak. AHEBHOIO 1 BEYEPHETO OTA-HUA, N3y4a-
2. | rowwmx gucumnnuHy "HeopraHuyeckas xumus", ang HanpasneHui: 04.03.01 — Xumus, 04.03.02 —
Xumus, omanka n mexaHuka matepmanoB 1 cneumanbHocTh 04.05.01 — dyHaameHTanbHas u
npuknagHas xumus] / B. @. Koctptokos, A. M. Camonrnos, E. B. TomuHa ; BopoHeX. roc. yH-T. —



https://biblioclub.ru/index.php?page=book&id=241121
http://biblioclub.ru/
https://www.lib.vsu.ru/
http://elibrary.ru/

OnNEeKTPOH. TEKCTOBLIE AaH. — BopoHex : 3paTtenbckun gom BI'Y, 2016.

KoctptokoB B. ®. Cuctema cbyHOaMeHTarnbHbIX MOHATUA 1 onpeaeneHnin B XMMUK [OneKTpoH-
HbI pecypc] : ydebHoe nocobue ang By30B : [ANd cTyd. 1 K. AHEB. U Bevep. OTA-HUSA XuM. dak.
HanpasneHui: 020100 — Xummnsa, 020300 — Xumug, pusmnka n mexaHmka matepumanos, cneuu-
anbHocTn 020101 — dyHaameHTanbHasa 1 npuknagHasa xumus] / B. ®. Koctptokoe, A. M. Ca-
monnos, E. B. TomnHa ; BopoHeX. roc. yH-T. — ONeKTPOH. TeKCTOBLIE AaH. — BopoHex : M3aa-
Tenbckun gom BI'Y, 2014

Meprnoguyeckun 3akoH [. 1. MeHaeneesa n XMMn4eckne CBOMCTBA ANIEMEHTOB : KOHTPOSbHbIE
BOMPOCHI A58 TECTUPOBAHMS NO Kypcy 06LLen N HeopraHM4eckon XuMmun : nocodbue ansa cryq. :
011000 / BopoHexckuii rocyaapCTBEHHbIN yHUBepcuTeT, Kadeapa HeopraHM4eckom XMMmnm;
coct.: . A. MutToBa [n gp.]; Hayu. pea. A. A. Yran. — BopoHex, 2004. — 71 c.

CTpoeHune aToma 1 OCHOBHbIE 3aKOHOMEPHOCTU NPOTEKAHUSA XMMUYECKMUX MPOLLECCOB : KOH-
TPOnbHbIE BOMPOCHI AN TECTUPOBAHUS MO Kypcy 00LLen n HeopraHM4eckon Xxummum : nocobne
anga ctya. : cneymanbHocTb 020101 — Xumusa / BopoHex. roc. yH-T; cocT.: . A. MuTToBa [u ap.];
Hayu. pea. A. A. Yran. — BopoHex, 2004. — 51 c.

MuttoBa U. A. MNMeproanyeckunin 3akoH Kak OCHOBa XUMUYECKON CUCTEMATUKN. XUMUST SNeMeH-
ToB | n Il rpynn Meproanyeckon cuctemMol [ONEKTPOHHbIV pecypc] : ydebHoe nocobue ansi By30B
[ N. A. MutToBa, E. B. TomuHa, b. B. CnagkoneBueB ; BopoHeX. roc. yH-T. — ONEKTPOH. TEKCTO-
Bble gaH. — BopoHex : UINLU BI'Y, 2009.

Xumunsa anemenToB Il n IV rpynn MNMepuroamnyeckon cuctemsl : yuedbHoe nocobue : [ans ctya. 1 k.
XuM. cbak. gHeB. oTA-HUs HanpasneHnin: 020900 — Xumus, ounanka n MeXaHuKa matepumarnos,
020100 — Xumus] / BopoHex. roc. yH-T ; cocT.: V. A. MutToBa, E. B. TomuHa, b. B. Cnagkones-
ueB. — BopoHex : UINMU By, 2010. — 70 c.

Xumunsa anemenToB V n VI rpynn MNeprnoanyeckon cuctemsl : ydebHoe nocobure onsi By3oB : [aAns
ctya. 1 k. xum. dak. gHeB. oTa-Hus HanpasneHuin: 020300 - Xumunga, pusmnka n mexaHvka maTte-
puanos, 020100 - Xumus] / BopoHex. roc. yH-T ; cocT.: . A. MuttoBa, E. B. TomnHa, B. B.
CnapgkonesueB. — BopoHex : UIML, BI'Y, 2012. — 98 c.

Xumus anemeHToB VIl rpynnel MNepuoanyeckon cuctemsl : y4ebHoe nocobue : [onsa cTya. 1 k.
AHEB. 0TA-HMA xuM. bak. HanpasneHmn: 020300 - Xumus, ur3anka n mexaHvka MmaTepuanos,
020100 - Xumus, 020201 - dyHgameHTanbHas u npuknagHas xumusi] / BopoHex. roc. yH-T ;
[cocT.: N. A. MutToBa 1 Ap.]. — BopoHex : N3gatenbckmn gom BIY, 2015. — 54 c.

10.

Xumusa anemerTtoB VIl rpynnel MNeprogmnyeckon cuctemsl : yuebHoe nocobue : [and ctyd. 1 k.
XuUM. bak. gHeB. oTa-HMa HanpasneHuin: 020300 - Xumug, pusmnka n mexaHmka matepuanos,

020100 - Xumus] / BopoHex. roc. yH-T ; [cocT.: . A. MutToBa n gp.]. — BopoHex : Mspgatenk-
CKo-nonurpadgu4eckui LeHTp BopoHexckoro rocygapcTBeHHoro yHusepcuteta, 2013. — 48 c.

11.

JlTaGopaTopHbIN NPaKTMKyM Mo o6LLE U HEOPraHUYECKON XMMKUK [DNEKTPOHHBIN pecypc] : y4eb-
Hoe nocobwue Ansa By30B : [Ansa cTyad. 1 K. XuMm. cpak. AHEBHOMO 1 BeYyep. OTA-HWUIA HanpaBrneHUi:
020100 - Xvmus, 020300 - Xumus, pusmnka n mexaHmka matepuanos; cneynansHoctn 020101
dyHaameHTanbHasa n npuknagHasa xumusal. Y. 1/ . A. Muttosa [n gp.] ; BopoHex. roc. yH-T. —
OnEeKTPOH. TEKCTOBbIE AaH. — BopoHex : N3gaTtenbckuii gom BIY, 2014.

12.

JTabopaTopHbIN NpakTMKym No obLLen u HeOPraHNYEeCKon XM [SNeKTPOHHbIN pecypc] : y4eb-
Hoe nocobue Ansa By30B : [Ans cTyd. 1 K. XuM. dpak. AHEBHOrO 1 BeYep. OTA-HWUW, N3y4atoLLmx
avcumnnuHbl "ObLwas n HeopraHnyeckas xumusa" n "HeopraHnyeckas xumusa" ans Hanpasrne-
Hu: 04.03.01 - Xumus, 04.03.02 - Xumus, consmka 1 MexaHnka maTepumanos; CneumnanbHOCTH
04.05.01 - dyHoameHTanbHas v npuknagHas xumus]. Y. 2/ B. ®. Koctptokos [u ap.] ; BopoHex.
roc. yH-T. — QNeKTPOH. TeKCToBble AaH. — BopoHex : U3gaTtenbckun gom BI'Y, 2017

13.

MeToanyeckue pekoMmeHgaumMm no BbINMOSIHEHMIO KYPCOBbLIX paboT M MOArOTOBKE K 9k3aMeHaM Mo
avcumnnuHe "O6LwWwas n HeopraHmyeckas xuMmusa" [ONeKTPOHHbIM pecypc] : MeToamnyeckoe noco-
oue : [cTya. 1 Kypca xuM. dak. gHeBHOro oTaeneHus Hanpaenernus 04.03.02 - Xumus, dusmka m
MexaHuka maTepmanos] / b. B. Cnagkonesues [u ap.] ; BopoHeX. roc. yH-T .— ONeKTPOH. Tek-
cToBble gaH. — BopoHex : M3pgaTtensckun gom BI'Y, 2018.

17. ObpasoBaTenbHble TeXHOSIOrMN, UCNONb3yeMble NpU peanusaumm y4yebHom gucum-
NJSIMHbI, BKINOYasa QUCTaHLUMOHHbIe obpa3oBaTtenbHble TexHonoruu (AOT), anekTpoHHoe
oby4yeHue (30), cmewaHHOe 0OyyYeHMe):

Mpu peanuaaunn ANCUUNIVHBLI UCNOMNB3YIOTCH Pa3NUYHbIE TUMbI NEKUMA — BBOAHbIE NEKUMU, UH-
dhopmaumnOHHbIE NeKUMK ¢ BU3yanusaunen (MynsTMMeaumHble npeseHTaummn), no otaenbHbIM Temam —

0630pHble. Ncnonb3oBaHne IYMK https://edu.vsu.ru/course/view.php?id=11313,
https://edu.vsu.ru/course/view.php?id=4546

18. MaTepnanbHO-TEXHU4YECKOEe obecneyeHme ANCLUUNIINHDI:
MynbTumegunHbin npoektop BENQ, akpaH, HOyTOyK



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

INabopaTtopus obiero npaktukyma Ne352, xummyeckne nabopaTopHble CTOSMbI U BbITSDKHbIE LUKa-
dbl; HABOPbI XMMUYECKON NOCYAbl; PeakTUBbI; HarpeBaTernbHble NPUOOopPLI

19. OueHo4HbIe cpeAcTBa AN NPOBeAeHUs TeKYLero KOHTPOsA ycneBaemMocTy U Npo-
MEeXYTO4YHOM aTTecTauumu

creayowmnx pasaenos ANCUMNIUHGI

Mopsaok OLeHKN 0CBOeHMs oby4datommmncs y4ebHoro Mmatepuana onpeaensieTcs cogepxaHmem

Ne HanmeHoBaHune Komne- NHankaTop(bl)
n/n pasgena ucumnnuvHbl TeHus(n) OOCTMKEHNS OueHouHble cpeacTsa
(mogyns) KoMneTeHumm
dyHOameHTanbHble 3a- OrK-1.1; OlK- YCTHbIN onpoc
KOHbI U TEOPUU XMW 1.2; OlK-1.3; JlabopaTopHble paboTbl NeNe1-3
1 OriK-1 OrlK-1.4; ONK-
' OrliK-2 2.1; OMNK-2.2;
OrlK-2.3; OnK-
2.4
CrpoeHue atoma 1 Xvimu- onKk-1 OllK-1.1; OlK- YCTHbIV onpoc
2. yeckasi CBA3b. 1.2; OMNK-1.3;
OlK-1.4
YyeHune 0 XmMmnyeckmx OrK-1.1; OlK- YCTHbIN onpoc
npoteccax 1.2; OlK-1.3; JlabopaTtopHas pabota Ne4
3 OrK-1 Or1K-1.4; OlK-
' OlK-2 2.1; ONK-2.2;
Or1K-2.3; OrlK-
2.4
»Kngkoe coctosiHue. OrlK-1.1; OrK- YCTHBIN onpoc
PacTtsopebl 1.2; OMK-1.3; JlabopatopHble paboTbl NeNe5-8
4 OriK-1 OrlK-1.4; ONK-
' OrliK-2 2.1; OMNK-2.2;
OrlK-2.3; OnK-
2.4
Teepgoe cocTosiHue. OMK-1 OrK-1.1; ONK- YCTHBIV onpoc
5. | TBepAable pacTBopsbl. 1.2; OlNK-1.3;
MeTannoxumus. OrliK-1.4
KomnnekcHble coeaun- OrK-1.1; OMNK- YCTHBIN onpoc
HeHus! 1.2; OMK-1.3; Na6opaTtopHas paboTta Ne9
6 OriK-1 Or1K-1.4; OlNK-
' OrlK-2 2.1; OlNK-2.2;
OrlK-2.3; OnK-
2.4
Mepuoamnyecknin 3akoH ONK-1 OrK-1.1; OMNK- YCTHBIN onpoc
7. | Kak OCHOBa XMMWN4YECKOM 1.2; OlNK-1.3;
CUCTEMATUKM OriK-1.4
lMpocTble BeLlecTBa Kak onK-1 OrK-1.1; OMNK- YCTHBIN onpoc
8. | romoaToMHble coeaun- 1.2; OlNK-1.3;
HeHus OriK-1.4
BuHapHble xMMmudeckune OMNK-1 Or1K-1.1; OlK- YCTHbIN onpoc
9. | coeanHeHuns 1.2; OMNK-1.3;
OlK-1.4
CnoxHble XumMmyeckme OnK-1 Or1K-1.1; OlK- YCTHbIN onpoc
10. | coeguHeHus 1.2; OMNK-1.3;
OlK-1.4
Boaopon OrK-1.1; OMNK- YCTHbIN onpoc
1.2; OMK-1.3; Na6opaTopHas pabota Ne1
11 OrK-1 OrlK-1.4; ONK-
' OrlK-2 2.1; OlNK-2.2;
Or1K-2.3; OlnK-
2.4
OnemeHTbl | rpynnel MC OI'IK-Cl).l; OrK- YCTHBIN onpoc
1.2; OlK-1.3; oNe
15 825; Ok 1.4: ONK- JlabopaTopHble paboTbl NeNe2,3
2.1; OlK-2.2;
Ol1K-2.3; OlK-




n/n

HanmeHoBaHue
pasgena OQuCUUnnHLI
(mogyns)

Komne-
TeHumsa(n)

NHankaTop(bl)
OOCTMKEHNSA
KOMMNeTeHLUN

OueHouHble cpeacTBa

2.4

13.

OnemeHTbl Il rpynnel MC

OrK-1
OriK-2

OlnK-1.1; OMK-
1.2; OMNK-1.3;
OrlK-1.4; OMK-
2.1; OrK-2.2;
OrlK-2.3; Or1K-
2.4

YCTHbIN onpoc
JlabopaTopHble paboTbl NeNe4-5

14.

OnemeHTbl Il rpynnbl
nc

OrK-1
OriK-2

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

YCTHbIN onpoc

15.

OnemeHTbI [V rpynnbl
nc

OrnK-1
OrK-2

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

YCTHbIN onpoc
JTabopaTopHble paboTbl NeNe6-9

16.

OnemeHTbl V rpynnbl
nc

OrnK-1
OrK-2

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

YCTHbIN onpoc
JTabopatopHble padoTbl NeNe10-13

17.

OnemeHTbl VI rpynnbl
nc

OlK-1
OrK-2

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

YCTHbIN onpoc
JlabopaTopHble paboTbl NeNe14,15

18.

OnemeHTbl VII rpynnbl
nc

OlK-1
OrlIK-2

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

YCTHbIV onpoc
JlabopaTopHble paboTbl NeNe16,17

19.

OnemeHTsl VI rpynnbl
nc

OlK-1
OfllK-2

OrlK-1.1; OMK-
1.2; OMNK-1.3;
OrlK-1.4; Ol1K-
2.1; OrK-2.2;
OrlK-2.3; Ol1K-
2.4

YCTHBIN onpoc
JlabopaTtopHasa paboTta Ne18

20.

PaanoakTuBHbIE U CUH-
Te3npoBaHHbIE 3JIEMEH-
Thbl

OlK-1

OrlK-1.1; Ol1K-
1.2; OlK-1.3;
OrK-1.4

YCTHbIN onpoc

MpomexxyToyHas aTTecTauus
dopmMa KOHTpOnsi — 3K3aMeH

lMepeyveHb BONpoOCOB

20 TunoBble OULEHOYHbIE CpeacTBa U MeToAuYeCKMe MaTepuarnbl, onpeaensowme npo-

ueaypbl oueHnBaHunsA

20.1 TeKywWwmin KOHTPOIb YyCNEeBaemMocCTun

cpeacTs:
JlabopamopHbie pabombi
CemuHapckue 3aHamus

KoHTponb ycneeaeMocTu Nno AUCLMNINHE OCYLLECTBISIETCS C MOMOLLbIO CNEAYOLMX OLEHOYHbIX

OnucaHue TexHonorMm NpoBeaeHns
CtyneHTam 3apaHee faéTca 3agaHve NOArOTOBUTLCA K BbINOMHEHMIO nabopaTopHon paboTbl,
npeaBapuTenbHO NpounTaB xon paboTbl. Ha 3aHaTuM nepen Havanom BbINOMHEHWUst paboTbl obcyxaa-
I0TCA KMOYeBble MOMEHTbI, pa3buparoTcs HENOHATHbIE CTyAEHTaM BOMNpoChl, 0coboe BHMMaHue yaens-

eTcsl TexHnke 6e3onacHocTn. PaboThl BbINOMHAKTCA B rpynnax no 2-3 yenoseka.




TpeboBaHUA K BbINONMHEHWNIO 3a4aHMIA (UK LWKanbl U KPUTEPUM OLIEHMBAHUS)
OdopmneHune 1 NnpeactaBneHne pesynbTaToB OCYLLECTBSETCA B COOTBETCTBUM C TpeboBaHuWs-

MU, NpUBEOEHHBIX B y4ebHO-MeToaMYeckmMx nocobumsax. 3awmTa nabopaTtopHom paboTbl NpoBOANTCA B
npouecce 6eceabl co cTyaeHTOM. BHavane nposepsaeTcsa NpaBuilbHOCTb 0odopMieHnsa paboTel, dopmy-
NMpOBaHWs BbIBOOOB. 3aTeM MPOUCXOAUT ONPOC, BKITHOYAKOLWMI BONPOCHI O X0A4€e BbINOMHEHUS paboThl,
NONy4YeHHbIX pe3ynbTaTtax, a Takke KOHTPOIbHbIE BOMPOCHI K Kaxkaon paborTe.

20.2 NMpomexyTouyHasa aTrecTaums

MpomexyToyHas aTTecTaums No AUCUUMNIMHE OCYLLIECTBMNSETCS C MOMOLLbIO CreayoLwwmnx oue-

HOYHbIX CPEACTB:

CobecedosaHue no aK3ameHayUuOHHbIM bunemam
Kypcoeasi paboma

Bo BTOpoM ceMecTpe BO3MOXHO nony4yeHne sKk3ameHa aBToMmaTtomMm (TOJ'IbKO OLeHKa «XOpOLIJO)))

npu BbINOJNTHEHNNU ClieAyoLWnX yCJ'IOBI/IVIZ

1) TMocelwaemocTb nabopaTopHbIX 3aHATUI — He MeHee 80%;

2) BbinonHeHue u 3awmTa Bcex nabopaTtopHbix paborT;

3) YcTHble OTBETbI MO NEPEYHIO BONPOCOB K KaXXA0M TEME Ha KaXXAOM CEMUHAPCKOM 3aHATUN;
4) JlekunoHHoe TecTupoBaHue — He MeHee 70% BbINONTHEHHbIX 3a4aHuN;

5) [AwnarHocTtudeckas paboTta B KOHLe cemecTpa — He MeHee 70% BbINOMHEHHbIX 3a4aHUN.

BOOo~NOGOMWNE

MepeyeHb BONPOCOB K 3K3aMeHy

1 cemecTtp
dyHOoamMeHTanbHble 3aKOHbI U TEOPUU XUMUU.
ATOMHO-MOMEKyNsApHOe y4YeHume.
CTexmoMeTpnyecKkme 3aKoHbI.
OnbiTel Pesepdopaa. NnaHeTapHas Mogenb N ee HEOQOCTATKMN.
Teopus bopa.
lMoHsATME O KBAHTOBOW MexaHuke. OpbuTtanu.
MHOroaneKkTpoHHLIE aTOMbI U Nepuogudeckas CUCTEMa 311EMEHTOB.
YpaBHeHue LpeauHrepa. KBaHToBbIE Yncna.
MpuHumn Maynu n 3anonHeHne aToMHbIX opbuTanen anekTpoHamu.

. ATOMHbIe 1 opbuTanbHble paanychkl. [MoTeHuman NoHM3aunmM U CPOACTBO K SI1IEKTPOHY.
. O deKTbl IKPAHNPOBAHUSA U MPOHNUKHOBEHUS.

. XuMmn4yeckas cBsi3b U €e OCHOBHbIE XapaKTEPUCTUKIL: SHEPIUS U ONNHA.

. KoBaneHTHas xumunyeckasn cea3b. Ee cBonctea.

. KoHuenuus rmbpugmsaumm. KpatHOCTb XMMMYECKOW CBSA3W.

. Monsprsaunsa KoBanNneHTHOM CBA3W. ONEeKTPoOTPMLUATENbHOCTb U AWUMNOMbHbLIA MOMEHT.
. MBC.

. MMO.

. MoHHas cBa3b. CTeneHb OKUCNeHus.

. MeTannunyeckas cBsa3b 1 obLMe cBOMCTBA MEeTarnfos.

. BogopogHas cBsasb. Npupoaa 1 ycrnosusi BOSHUKHOBEHUS.

. BaH-pep-BaanbcoBa cBA3b.

. TepmognHammnyeckue cuctemsl. TepMmogmHammyeckme yHKLNN.

. NepBoe Ha4yano TepmMoaMHaMUNKN. QHTanNbNUS.

. 3akoH lNecca.

. Bropoe Hauyano tepmognHamMumku. QHTpoONusI.

. CBobogHas aHeprus 'mbbca. Kputuka npuHuyuna beptno.

. CKOpOCTb XMMNYECKMX peakunin. NMopsiaok n MONEKynNsipHOCTb peakuuu.

. 3aKOH OencTByoLWmMxX Macc.

. NocnepoBaTenbHble 1 NapannesibHble peakumm. Conpsi>keHHbIE N LEeMNHbIe peakLmu.
. DHeprusa aktmBauun. YpasHeHne AppeHuyca.

. Xumudeckoe pasHoBecue. MNMpuHumn Jle-laTenbe.

. Katanus.

. PactBopbl. PactBOpnUMOCTb Kak hn3nKo-XMMUYeCKMin npouecc.
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KonnuratneHble cBOMNCTBa pacTBOPOB.

Teopusa anekTponuTnyeckon anccoumauun. KNCnoTbl, CONM 1 OCHOBaHWS.
CunbHble 1 crnabble anekTponuTbl. CTeneHb 1 KOHCTaHTa guccouunauuu.
lMoHATME O TEOPUM CUNBHBIX 3ANEKTPONUTOB. KOa(hPULMEHT aKTUBHOCTMW.
Teopuun KMCROT U OCHOBaHWUN: CONbBOCUCTEM, MPOTOHHAS, 3NEKTPOHHas.
MoHHoe nponssegeHme Boabl. pH. KNCAOTHO-OCHOBHbIE NHOMKATOPbI.
O6mMeHHble peakuun mexay noHamu. VIoHHble ypaBHEHUS.
MponsseaeHne pacTBOPUMOCTMU.

Mmaoponua. KoHcTaHTa rugposivsa.

lMoHATME O HOpManbHbIX AMEKTPOAHbLIX MOTEHLManax MeTannos.
OKMCNUTENbHO-BOCCTAHOBUTENbHbIE peakuuu.

MeToabl ypaBHUBaHUSA OKUCIIUTENbHO-BOCCTAHOBUTENBHbLIX PeakUnn.
HopmarnbHble OKUCIUTENBHO-BOCCTAHOBUTESbHbIE NOTEHUManbl. YpaBHeHne HepHcta.
OnekTponua. 3akoHbl Papages.

Monatre o TBepaon ase. Kpuctannuueckoe, cteknoobpasHoe n amopgpHoOe COCTOSIHUE.
lMoHATWE O 30HHOW TeopuM TBEPLOro Tena.

dunsnko-xummndeckuin aHanua. NMpasmno gas.

OCHOBHbIE TUMbI AMarpaMmm COCTOSAHUS.

Teepable pacTBopbl. X TUMbI.

HanbToHnabl n 6epronnuabl.

KomMnnekcHble coeguMHEeHUs U OBONHbIE COSW.

Knaccudpukaumsi n yCTon4nBOCTb KOMMMEKCHbBIX COEOUHEHNIA.
HomeHknaTypa n nsomepust KOMMNIEKCHbIX COEAMHEHNIA.

Teopua TpaHcBNUaHUS YepHsiesa.

Teopus BepHepa.

MBC npuMeHUTENBHO K KOMMNITEKCHBIM COEANHEHMUSIM.

TKIT npMeHNTENbHO K KOMMMNEKCHbIM COEAUHEHUSIM.

2 cemecTp
Meprognyecknin 3akoH. ATanbl Pa3BUTUS NEPUONYECKOTO 3aKOHa
MHBapMaHTHOCTL NONOXEHUS anemeHTa B Neprnoguyeckon cucteme. YHUKanbHOE NonoXeHne
BOgoOpoaa.
Knaccudukaumns XMMNYEeCKUX 31EMEHTOB MO TUMY U 3aCENTIEHHOCTU ANTEKTPOHHbBIX opbuTanen.
MonyanuHHaga n anuMHHas opMbl NEPUONYECKON CUCTEMBI.
OnekTpoHHasa aHanornd. MNMonHble N HeMnoMHbIE ANEKTPOHHbBIE aHarmnoru.
KanHocMmmeTpuryHble opbutanu. KanHocMMMeTpUYHbIE 3M1EMEHTbI — 0COOEHHOCTN CBOWCTB
OddekTbl d-u f- KOHTpPaKUMM N UX BNUSIHWE HA CBONCTBA 3f1IEMEHTOB.
"opu3oHTanbHas 1 gnaroHanbHas aHanorum anemMeHToB B Nepunognyeckon cucteme.
BTopryHasa 1 BHyTpPEHHASA NEePMOSUYHOCTb N X NPOSIBNEHNE B 3aKOHOMEPHOCTSAX N3MEHEHUS Op-
OuTanbHbLIX PagnycoB M NOTEHLMANOB MOHU3AL MM aTOMOB.
pynnoBasi, TMNoBasa W crioeBasi aHanorun. Tunnyeckme 3NeMeHThbI.

. PacnpoctpaHeHHOCTb 3N1eMEHTOB M UX NPUPOAHbIE COEAMHEHUS. VX 3HaYeHe AN XMMUYeCKon

XapaKTepUCTUKN SNIEMEHTOB.

MpocTble BewecTBa. Metannbl n HemeTannel. [paHuua LMHTRS.

XnMU4eckoe 1 KpUcTannoxmMmmyeckoe CTpoeHmne NpocTbix BewecTs. [pasuno KOm-Posepu (8-N)
N ero NnpuMeHeHue.

dunanyeckme CBONCTBA NPOCTbIX BELLECTB M 3aKOHOMEPHOCTU UX U3MEHEHMS (MONSAPHBIN 06bEM,
3HTanbLNMM atomMuaaumm TeMmnepaTtypbl NAaBAEHNs, 3HEPTUN JMUCCoLMaLMM ABYXaTOMHbIX Morie-
KyI).

O6wme NpMHLMNbI NONYYEHNS NPOCTbIX BELLECTB.

Knaccudukaumnsa GuHapHbIX coeanHeHNn. AKkBUATOMHbIE cCoeanHeHnst. lameHeHne xapaktepa
CBSA3M M TMNA KPUCTANSNYECKON CTPYKTYPbl B M303NIEKTPOHHbIX psgax.

O606weHHoe npaBuno okteTa. Npasuno Mysepa — NupcoHa.

BuHapHble coegmHenmnsa Tuna ABz. OCoBeHHOCTM KPUCTANNOXMMNYECKOrO CTPOEHNS B 3aBUCMMO-
CTW OT NpeobnagatoLero TunNna XMMmnieckom cesasu. MNpumepoi.

IMOCTOSAHCTBO 1 MEPEMEHHOCTL COCTaBa OMHAPHLIX COeAMHEHWUN

Okcmabl Kak XxapakTepucTuieckme coequHeHns

XapaktepucTnyeckasi porib BOOOPOLHbLIX COEOUHEHUIN B XMUMNN 3FIEMEHTOB.
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Xapakrepuctmyeckasi ponb ranoreHnaoB B XMMUM 3f1IEMEHTOB.

3aKOHOMEPHOCTUN U3MEHEHUSA CBOMCTB ranioreHUaoB C NpenMyLLLEeCTBEHHO NOHHBIM U KOBaneHT-
HbIM TUMNamu CBA3W.

XanbKoreHmabl Kak npeactaBuTenn GMHapHbIX coeguHeHN

MHUKTOreHnabl Kak NpeacTaBuTeENn Knacca GUHaApPHbIX COeAUHEHWA.

Knaccudpukaumsi CrnoXHbIX COeANHEHWUN.

MMAapoKcuabl Kak XapakTepucTuyeckme coeamHeHns

CoBpeMeHHas koHuenums opMyIibHOro COCTaBa rMapoOKCUAOB N MHTEPNpeTaLmsa Ha ee OCHOBE
NX KMCNOTHO-OCHOBHbIX CBONCTB.

AMMOTEPHOCTb KakK yHMBEpPCanbHOEe CBOMNCTBO MMAPOKCUO0B.
OKncnUTENbHO-BOCCTAHOBUTENbHbLIE CBOMCTBA MMAPOKCUAOB.
OkucnuTenbLHO-BOCCTAaHOBUTENbHbIE CBOMCTBA BELLECTB KakK nokasaTernb CpaBHUTENbHOW CTa-
OMNBbHOCTM CTENEHEN OKUCIIEHMS (HA NpUMepe CoOeaMHEHNIA MapraHua u xrnopa).

Conu kncnopoacoaepXalmx KUCNOT U UX PoSib B XMMUYECKOM XapakTepUCTMKE dneMeHTa.
KomnnekcHble coequHeHNst 1 UX posSib B XMMUYECKOW XapakTePUCTUKE drieMeHTa.

Bogopoa. M3otonkl Bogopoaa. Ceonctea Bogopoaa. [lonyvyeHme n npuMmeHeHne

Bogopoaa. Mmapuabl.

Oco6eHHOCTM XMMUM NUTUSA

XvMUs LEeNOYHbIX MeTansos

CoeanHeHus anemeHToB |B-rpynnbl B pasnuyHbiX CTEMNEHAX OKUCIEHMS.

XvMunyeckne CBOMCTBa Meaun. Xapakrepuctuieckme coegmHeHnsi. Conm KMcnopoacoaepaiymx
KMCNOT, KOMMNJIEKCHbIE COeANHEHUS.

OcobeHHOoCTM Xumum bepunnus

O6wasn xapaktepuctuka anemeHToB lIA-rpynnbl. OCOGEHHOCTU XUMUN MarHus.

XMuUs LenovyHo3eMenNbHbIX 311IEMEHTOB.

OcobeHHOCTM XMMUM LiMHKa 1 kagmus. Conv KUCNopoaCOAepXXaLlnX KUCNOT U KOMMIIEKCHbIE CO-
eQVHEeHNs.

Oco6eHHOCTM XMMUK PTYTH.

OcobeHHOCTM XMMKKM 1 KpucTannoxmmmnm bopa.

OcobeHHOCTM XMMUK antoMuHmus. MNMonyyeHne n NnpuMeHeHne antoMnHUS.

O6wan xapakTepncTmKa 31IEMEHTOB NOArPYNMbl rannms: aNekTPOHHOe CTPOEHME, CTENEHN OKUC-
neHus. dusnyeckne n XMMmmyeckne CBOMCTBa NPOCTbIX BELLECTB.

O6Lwas xapaKkTepucTuKa 351eMEHTOB MNOArpynnbl ckaHana n P33. OnekTpoHHOe CTPOeHne, 3aKo-
HOMEPHOCTUN N3MEHEHUS XapaKTEPUCTUK. XMMUYECKME CBONCTBA NPOCTbIX BELLECTB.

O6wasn xapakrepuctuka naHtaHnaoB. OcCo6eHHOCTN ANEKTPOHHOIO CTPOEHWSI, CTENEHM OKUCTe-
HUS. BrnivsHue BHyTpeHHeN nepuoamMyHOCTM Ha CBOMCTBA NaHTaHUOOoB.

Yrnepop Kak NpocToe BeLlecTBo. ANnoTponHblie Mmognudukaummn. IameHeHne CBOMCTB B 3aBUCK-
MOCTM OT CTPOEeHUS. PUanyeckne n Xmummyeckme CBOMCTBa yrrnepoaa.

Xapaktepuctmyeckmne coeanHeHuns yrnepoga. CoegMHeHns yrnepoga ¢ HeMmeTannamu.
MpupogHble coeanHeHUs 1 NonyyYyeHne KpemMHus. Prusmyeckne n XMMmnyeckne CBOMCTBa KPEMHMS.
XapakTepucTmyeckne CoeanHeHms.

XvMuUsi anemMeHTOB NoArpynnbl repMaHus. Xapakrepuctnyeckune coeguHerms. Conm kmcnopog-
coaepXaLmux KMCoT N KOMMNIIEKCHble COeANHEHUS.

OCcoBEeHHOCTU XMUM TUTaHA.

XUMUS LIMPKOHUSA U radoHUS.

CoeanHeHus a3oTa B OTpULATENbHbIX CTENEHSX OKUCTIEHUS.

CoeanHeHns a3oTa B NONOXUTENbHbBIX CTEMEHAX OKUCIIEHWS.

docdop kak NnpocToe BeLecTBo. Pusnyeckune n xmmmyeckue ceorctea. Okenasl poccopa un
docopHbIE KACTOThI.

XvMUsi aneMeHTOB NoArpynmbl MbllbsKa

Oco6eHHOCTM XMMUM BaHaaus. XapaKTepuctmyeckme coegmHeHuns. «n»-nponssogHble BaHa-
ans. KomnnekcHble coeanHeHns BaHaausl.

Kucnopog. Okcuabl, nx ponb B XMMUK

OcobeHHoCcTU Xxummum cepbl. MNpupogHbie coeauHeHna n nonydeHne. Puanyeckne n XsMMmmyeckme
csolcTBa cepbl. OKcuabl cepbl.

XanbKoreHbl 1 XxanbKoreHuabl

XvMunsi anemMeHTOB NOArpynnbl Xxpoma



64. O6Lwasn xapakrepucTtumka anemeHToB VIIA-rpynnbl. SNeKTPOHHOE CTPOEHNE, YCTONYMBbLIE CTENEHU
OKUCNeHNsa. XnmMmnyeckne CBOMNCTBA NPOCThbIX BELLECTB

65. NanoreHoBogopoabl. OKCOKMCNOTbI ranoreHoB. MexXranoreHHble COegUHEHNS.

66. ObLiasn xapakrepucTtumka anemeHToB VIIB-rpynnbl. QNeKTpoHHOE CTPOEHMe, NposiBrsieMble CTe-
NeHW OKUCIIEHNA U UX YCTOMYMBOCTb. OKCuAabl Y TMAPOKCUMAblI MapraHua, X KUCITOTHO-OCHOBHbIE
N OKUCNUTENbHO-BOCCTAHOBUTESbHbIE CBOWCTBA.

67. ObLwas xapakrepucTtumka anemeHToB VIIIA-rpynnbl. OnekTpoHHoe cTpoeHne. dPrusmyeckme n xu-
MUYecKme CBOMCTBA NPOCThbIX BewecTB. PTopuabl KCEHOHA.

68. XapakTepncTuka ariemeHToB Tpuagpl xernesa. [1pocTtbie BellecTea. Pusnyeckme n Xsummyeckme
CBOWCTBA.

69. O6Las xapaKkTepucTmka afieMeHToB-NNaTMHOMA0B

70. PagnoakTtnBHble aHanorn ctabunbHbix anemeHTos MNC

71. MeTannbl cemencTBa akTMHOMO0B

Kaxabih KUM cogepxuT 2 Bonpoca 1 pasHbiX pasgenos nporpaMmmbl.

OnuncaHne TexHonormm nposeneHuA

Ha nogroTtoBky nucbMeHHoro oteeTa Ha Bonpocbkl KUM (Ha nuctax otBeToB) Aaétca 60 MUHYT,
nocne 3Toro npoBoauTcs yctHasa becena.

TpeboBaHUs K BbINOMHEHWUIO 3a4aHWUIA, LUKambl M KpUTEPUM OLIEeHNBAHUS

[nsa oueHmBaHWA pe3ynbTaTtoB 00y4eHUs Ha 3K3aMeHe UCNONb3YTCS CreayoLme nokasatenm

1) 3HaHWe y4yebHoro matepuana n BnageHue nNoHATUNHBbIM annapaTomM obLLen 1 HeopraHMYeckon
XUMWUWN: OCHOBHbIX TEOPETUYECKUX MONMOXEHUN U yHAAMEHTanNbHbIX 3aKOHOB XMMUMK; (OU3UKO-
XUMNYECKNX CBONCTB 3NIEMEHTOB, NPOCTLIX N CIIOXKHbIX HEOPraHNYECKUX COeAUHEHUN;

2) yMeHune BbISIBUTb U MHTEPNpeTMpoBaTb 3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB XMMUYECKUX
3MIEMEHTOB N NX COEAUHEHWNA B 3aBUCUMOCTW OT nonoxeHus B lNepuogudeckon cucteme; NporHo3mpo-
BaTb CBOMCTBA 3MIEMEHTOB U UX COEQUHEHUN;

3) yMeHVe NpUMEHATb TeopeTudecKMe 3HaHUSA AN pelleHus NpakTnyecknx 3agad (06bsacHUTL
Habnogaemble Npu BbINONIHEHUM SKCNEPUMEHTA SIBIIEHNSA HA OCHOBAHWM NOMNYYEHHbIX 3HAHWI);

4) ymMeHue UnnicTpupoBaTb OTBET NpMMepamMu, haktamu;

5) BnageHune cnocobamu pelleHnss TUNoBbIX 3agay no obLien XxmMmmu;

[nsa oueHmBaHMA pe3ynbTaToB 00yYeHWUss Ha 3K3aMeHe ucnonb3yeTtcs 4-6annbHasa wkana: «oTnuY-
HO», «XOPOLUOY», «yAO0BNETBOPUTENbHO», KHEYLOBNETBOPUTENBHOY.
CooTHoLLEeHMEe NokasaTenen, KpUTepPUEB U LLKarbl OLEHUBaHUA pe3ynbTaToB 06ydeHus.

Kputepuu oueHnBaHns KomneTeHumm LLikana oueHok

Ob6yyatowminca B NOMHON Mepe BriageeT TEOPETUYECKMMN OCHOBaAMMU U MOHATUR- OTnunyHo
HbIM annapaToM OUCLMMANHBI, YMEET BbISIBUTb U UHTEPNPETUPOBATL 3aKOHOMEp-
HOCTU U3MEHEHMSI CBONCTB XUMUYECKUX INIEMEHTOB N X COEOMHEHUA B 3aBUCU-
MOCTW OT nonoxeHus B lNepmnogudeckon cucteme, cnocobeH UnnCcTpupoBaTb
OTBET Npumepamun, akTamu, NPUMEHATb TEOPETUYECKNE 3HAHUS AN peLleHus
npakTn4eckux 3agay B obnactu obuien n HeopraHM4ecKom XMMUN.

Obyualowminca Bnageet TeopeTUYECKMMN OCHOBAMWU M MOHATUMHBIM annapaTom XopoLwuo
ANCUMMANHBI, CNOCOBEH UHTepnpeTupoBaTb 3aKOHOMEPHOCTU  U3MEHEHMS
CBOWCTB XMMWYECKNX AIEMEHTOB U UX COEAMHEHWI B 3aBMCUMOCTM OT MOSIOXKEHUSA
B [Nepuognyeckon cucteme, fOnNyckaeT OTAENbHble OWWNOKM M HETOYHOCTU MpuU
onmcaHnn OU3NKO-XMMUYECKMX CBONCTB 3NIEMEHTOB, NMPOCTLIX U CIIOXHbIX HEop-
raHN4YecKNX CoeauHEHnn

Obyualowminca Bnageetr 4YacTU4HO TEOpPeTUYECKMMM OCHOBaAMW AUCUMNAWHBI, | YOO0BNETBOPU-
oparmMeHTapHO cnocobeH onucaTb CYLWHOCTb TOTO UM UHOTO MOSTOXKEHUS XUMUN, TenbHO
CBOWCTB XMMWYECKNX INIEMEHTOB U NUX COEOVUHEHUN, HE YMEET MPUMEHATb MOony-
YEHHble 3HaHMA AN BbISIBIEHNS 3aKOHOMEPHOCTEN U3MEHEHNS CBOMCTB afieMeH-
TOB N X COEAUNHEHUN.

Obyuarowminca 0eMoHCTpupyeT OTpbIBOYHbIE, (dparMeHTapHble 3HaHWs, aonycka- | HeygosneTBopu-
€T rpybble owmnbKkM Npun oTBETE. TENbHO




Tembl KypcoBbIX paboTt

1. CwuHTes n xummdeckme casonctea PbO;

2. CWHTE3 1 XMMmnyeckne CBOMCTBaA OCHOBHOMO kapboHaTa meam
CuHTE3 1 xmummn4yeckmne ceonctea xnopuga megm (1)

3. CuHTe3 a-0fOBSAHHOWN KUCNOThI

4. CwHtes un cowictBa [Co(NHs)sCICl,

5. CuHTes kpuctannos HuTpaTa nannagms (I1)

6. CwuHTes kpuctannos Hutpata xpoma (ll1)

7. TepmoguMHaMnyeckui aHanmns3 B3aMMogencTBUS KOMNOHEHTOB B CUCTEME CBUHEL, — ransvm

8. BblpalumBaHue nneHok Tennypuaa cBnHUa MOoANMPULNPOBAHHBIM METOAOM «rOpAYEn CTEHKN»

9. KomnnekcHble xnopuabl. KNCrnoTHo-oCHOBHOE B3aMMOLENCTBME B cMcTeMax xropmaoB. CuHTes
KzCUC|4

10. AMhOTEPHOCTbL N OKUCIIUTENBbHO-BOCCTAHOBUTESNbHbBIE CBOMCTBA coeauHeHui onoBa (I1). CuHTes
CTaHHaTa HaTpus 1 ero CBOMCTBA.

11. CuHTes n ceomnctBa KoaMnO4

12. CuHTes u ceorctea KMnO.

13. CuHTes u ceorctea MnClz-4H,0

14. CuHTe3 BonbdpamoBon 1 MonmbaeHOBOW KACNOT

15. MKpPOBOJSTHOBbIN CMHTE3 opTOoheppuTa UTTpUs

16. CuHTe3 HaHoYacTUL, opToBaHagaTa UTTpumM BOA OENCTBUEM YIbTPAa3BYKOBOIo U MUKPOBOSTHOBOIO
n3ny4yeHus

17. Pasnunumne B cBorictBax coeamHeHmii Co(ll) n Ni(ll)

18. N'eomeTpuyeckas nsomepus. NMonyvexHne unc- n TpaHcusomepoB [Co(NHz)4Clz]Cl

19. Okpacka cunukarens consamm kobanbTa 1 NpoBepka N3MEHEHMS ero OKpacky BO BaHOW aTMO-

chepe

O6yqa+ou.|,mec;| nony4yarT TeéMbl KypCOBbIX B Ha4ane cemMmecTtpa, OCyLeCTBNAKT aHann3 nutepa-

Typbl N0 TeMe paboTbl, COrNacoBbIBAOT C NpenogaBaTenieM MeToaNKy dKCNepMMeHTa U UCnonb3yemoe
obopyaoBaHve 1 NPUCTYNatoT K BbINOMHEHWIO KypCOBOW paboThbl.

TpeboBaHUs K BbINOMHEHWUIO 3a4aHWUN, LUKarbl MU KPUTEPUM OLIeHUBaHUS

KpuTepum oueHnBaHns KOMNeTeHLUN

LLikana oueHokK

B kypcoBoii paGoTe copmynMpoBaHbl Lenb, 3a4adv U MeToabl uccnegoBaHusi. Mare-
pvian UsnoxeH B NOrMYECcKol NnocneaoBaTenbHOCTH, B COOTBETCTBUM C TPeGOBaHUAMMU K
CTPYyKTYpe paboTbl. [loknaa B NOSHOW Mepe oTpaxkaeT cofep)kaHue KypcoBoi paboThl,
NPOAEMOHCTPUPOBAHO YBEPEHHOE BriadeHne MmaTepuanomM paboTbl U MeToAuKoW NpoBe-
[eHusi aKcrepuMeHTa

OTnnyHo

B kypcoBoi pabote cchopmynupoBaHbl Lenb, 3adadu M MeTodbl UCCNEeAOoBaHWUsi, HO
UMETCS HEKOTOPbIE HETOYHOCTU MpU OPMYNUPOBKE Lenu 1 3agay pabotel. MpucyT-
CTBYIOT OTAENbHbIE HEAOYEThI B OCHOPMIIEHMN KYPCOBOW paboThbl U Cnucka nuTepartypsbl.
NmetoTca He3HaYMTENbHbIE 3aMeYaHNs K HayYHOCTW CTUISE U3MOXEHUS pe3ynbTaToB.

Xopouo

B kypcoBoii paboTe HabniogaeTcss HECOOTBETCTBME LIENK M 3a4ady MccregosaHus, oT-
CYTCTBYET MOrMUYecKas CBs3b MeX/1y OCHOBHLIMM pasaenamMu. MiMeloTcst cepbesHble 3a-
Me4yaHusa K NoMHOTe NpeacTaBneHus pesynsbtaTtos paboTsl. B npouecce aoknaaa aony-
LLIEHbl 3HAYUTENMbHbIE HETOYHOCTU, BRUAIOLLNE HA CYTb NOHMMAaHWUSA OCHOBHOIO Coaep-
XaHua paboTbl, HapyLLIeHa NMOrMYHOCTb U3MOXKEHMUS!, AONOMNHUTENbHbLIE BOMPOCH! Bbi3bl-
BalOT 3aTpyaHEHUs.

YposneTtsopu-
TenbHO

B kypcoBoii paboTe HeBepHO CHOPMYNMPOBaHbI LIEMNb, 334344, METOAbLI UCCIIE[0BaHUS.
MaTepuan nsnoxeH 6eccuctemHo. Ccbifku Ha UCTOYHUKM HEKOPPEKTHbI UMW OTCYTCTBY-
toT. OcbopmneHne cnncka nutepaTypbl He cooTBeTcTBYEeT TpeboaHnsam FOCT. He npo-
OEMOHCTPUPOBAHO BnageHne marepuanom padotbl. Obyyarowmica He cnocobeH maro-
XUTb MaTepuan caMmocTosTenbHo. [loknag 3a4nTbiBaeTcs.

HeynosneTtsopu-
TenbHO

TpeboBaHUS K BbINONHEHWNIO, OCPOPMIIEHNIO M NPeacTaBNeHU0 KypcoBol paboTbl NponuncaHbl B

nocobun: Metogudeckme pekoMeHgaumm no BbINOSIHEHMIO KypCOBbIX paboT M NMOAroTOBKE K 3K3aMeHaM
no gucumnnuHe "O6LWan n HeopraHuveckast Xmmmnsa" [ONeKTPOHHLIN pecypc] : MmeToaudeckoe nocobue :



[cTyo. 1 kypca xuMm. dak. AHeBHOro otaeneHus HanpaeneHus 04.03.02 - Xumua, usmka U MexaHuka
matepuanos] / b. B. Cnagkonesues [1 gp.] ; BopoHex. roc. yH-T .— ONeKTpoH. TeKCToBble AaH. — Bopo-
HexX : spaTtenbckun gom BIY, 2018.

20.3 ®PoHA oLUEeHO4YHbIX cpeacTB cPOPMMPOBAHHOCTU KOMMNETEHLUUI CTYAEHTOB, peKOMeHAyeMbIN
AnNA npoBeAeHUs AUarHoCTUYEeCKUX pabor

MprmMepsbl 3agaHUn (MpaBurbHbIE OTBEThI BblAENEHbI XKUPHbLIM LLUPUGTOM)
MonHbIN 6aHK TECTOBbIX 3a4aHUN HAXOAUTCHA B TPEHUPOBOYHOM TeCTe B ONEKTPOHHOM
yHuBepcuteTe BI'Y B kypcax «O6Lias n HeopraHnyeckas Xumms»
https://edu.vsu.ru/course/view.php?id=11313, https://edu.vsu.ru/course/view.php?id=4546

OINK-1 Cnoco6eH ncnonb3oBaThb NpU peweHun 3agad npoceccnoHanbHOW AeATeNbHOCTH
NOHMMaHue TeopeTU4YEeCKUX OCHOB XMMUUN, (PU3NKN MaTepMarnoB U MeXaHUKU MaTepuanos

1) 3aKkpblTble 3agaHug (TeCToBbIe, CpeaHUN YPOBEHb CIOXHOCTHN):

1. KanHOCMMMETPUYHBIMN OPOUTANAMM ABNAIOTCH:
A) 2s, 3s, 4s
B) 1s, 3d, 4f
B) 3s, 3p, 3d
N 1s, 2s, 2p

2. TunnyeckMMM 3NemMeHTaMm ABNAIOTCA BCE 3NIeMeHTbl Habopa:
A) N, As, Sb

B) O, S, Se

B) Al, Sc, Cr

rNB,C,N

3. TunoBbIMM aHanoramm ABNAKTCA BCe 3fIeMeHTbl Habopa:
A) In, Sn, Sb

B) F, Cl, Mn

B) Ca, Sr, Ba

NV, Cr, Mn

4. N'pynnoBbIMU aHanoraMmu sIBNISIOTCA BCe 3fieMeHTbl Habopa:
A) T, Pb, Bi

B) Cl, Br, |

B) Si, As, Te

N Fe, Mn, V

5. lpynnoBasa aHanorus obycnoBreHa:

A) CoBMECTHbIM LENCTBUEM KAMHOCMMMETPUYHOCTU U NaHTaHWOHOW KOHTPaKuun

B) CxoaCcTBOM 3NIEKTPOHHOIO CTPOEHUSA B BbICLLUEWN MOSIOXKUTENIbHOW CTENEHU OKUCNEHUsA
B) OtcyTcTBMEM BHELIHMX UK NPEABHELLHNX KaMHOCMMMETPUYHBIX opbuTanen

) CxoacTBOM 9MEKTPOHHOIO CTPOEHMUS BO BCEX CTENEHAX OKUCIEHMS

6. CnoeBas aHanorusi obycnoBreHa:

A) CoBMECTHbIM 4ENCTBUEM KaUHOCMMMETPUYHOCTM U NaHTaHUOHOW KOHTPaKUuu;

B) CxoaCcTBOM 31IEKTPOHHOIO CTPOEHMS B BbICLLEN NOSIOXUTENBHOW CTENEHUN OKUCINEHUS;
B) OTcyTCcTBMEM BHELIHMX U NpeABHELWHNX KAMHOCMMMETPUYHbIX opbuTanen

) CxoacTBOM 3NEKTPOHHOIO CTPOEHMS BO BCEX CTENEHSAX OKUCMEHUS

7. MONHbIMKU 3NEKTPOHHbLIMU aHanoramm ABNAKTCA NIEMEHTbI:
A) Cr n Mo

B) FnCl

B)OuS


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

NPuv

8. YcnoBHas rpaHuua Mexay metansiamum U HemeTansiamum NPoxXoauT:
A) Mo anaroHanu ot 6opa K acrtaty

B) Mexay llIA n IVA rpynnamu;

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

9. K annoTponHbiMm moaudunKkaumsam OTHOCATCSA:
A) Cdhaneput 1 BlopuMT

B) Benbin n KkpacHbIn ¢hocdop

B) a-kBapy, 1 B-kBapu

N BpyknTt n aHaTtas

10. K kakomy Tny coeanHeHun otHocsATcA TisO m TizO?
A) XapakTtepucTnyeckme okcmabl

B) KaTnoHoMn36bITOUYHbIe ha3bl

B) MNepokcuabl

") Heconeobpasytowme okenabl

11. Kakon npeoGnagarowmm TMn CBA3N XapakTepeH Ansi bMHapHbIX coeguHeHun, oba ane-
MEHTa KOTOPbIX pacnonoXxeHbl crneBa oT rpaHnubl LUMHTNA:

A) KoBaneHTtHas

B) MeTannuyeckas

B) BogoopogHas

") loHHas

12. dnemeHTamMK, ANs KOTOPbIX XapakTepPHO NPOSABNEHNE rMnepBaneHTHbIX COCTOAHUN,
ABNAIOTCA:

A) Zn n Hg

Bb) Fen Co

B) CuuAu

Nnowus

13. Kakoe u3 ykasaHHbIX BelwecTB o6nagaeT nonynpoBOAHUKOBbIMU CBONCTBaAMMU:
A) Fe

B) SiO-

B) InP

M) NaCl

14. Kakon npeob6nagarowmm TMn CBA3MN XapakTepeH Ans OMHapHbIX coeguHeHun, oba ane-
MeHTa KOTOPbIX pPacnofioXeHbl cnpaBa oT rpaHuubl LUMHTNnA:

A) KoBaneHTHas

B) Metannuyeckas

B) BogopogHas

IN) oHHas

15. K kakomy TMny coeamHeHun otHocutcsa SO3?
A) XapakTtepucTuieckme okcuabl

B) KaTtnoHon3bbiTouHbIE (hasbl

B) MNepokcnabl

M) HeconeobpaaytoLme okcmabl

16. dnemeHTamMun, ANA KOTOPbIX XapakTepHO NPOsAABNEHNEe rMnoBaneHTHbIX COCTOSHUN, AB-
nsaTCA:

A) Zn n Hg

B) Feun Co

B) Ag n Au

M) As n Bi



nus:

17. Kakon n3 anemMeHToOB |A-rpynnbl ABNSAETCA Ny4YWMUM KOMNeKcoobpasoBaTenem:
A) HaTtpun

B) Kanuin

B) Nutun

M Lesun

18. Kakoe MakcMManbHO BO3MOXHOEe KOOPAUHALUMOHHOE YMCIIO XapaKTepHo aAns 6epun-

A) 2
B) 4
B) 6
r) 12

19. Kakon 13 nepe4ncneHHbIX oKCMaoB obnagaet amcpoTepHbIMU CBONCTBaMMU:
A) Mn207

E) Cr.03

B) Li.O

N MgO

20. CteneHb/cTeneHn OKUCIEHUSA, XapaKTepHble Ans anemMeHToB |IA-rpynnbi:
A) +2

B) -2 un+2

B) +3

N +2un+4

21. Kakoun CTpyKTYpHbIA TUN XapaktepeH ana MgO?
A) chanepuTta

B) BlopunTta

B) xnopuga HaTpuA

") neposckuta

22. OQHOBPEMEHHO U NONMMOP(HbLIMU U aNNOTPONHbIMU MOANUKALUUAMU ABNAIOTCA:
A) Anmas u rpacduTt

B) Kucnopog n o3oH

B) Pytvn n 6pykut

M) Cchaneput 1 BrOPUMT

23. Mpwu cropaHun Ha Bo3ayxe MeTannyYeckoro HaTpusi OCHOBHbLIM NPOAYKTOM GyaeT AB-

NATbCA:

A) Na:0O
E) Na>O»
B) NasN
M) NaO-

24. MNMpwu cropaHum B KUcnopopae LWesio4YHo-3eMeNbHbIX MeTannoB obpa3yroTcs:
A) Mepokcunabl

B) O3oHUAbI

B) Okcuabl

M) Hapokcnabl

25. Bo CKONbKO pa3 yMeHbLUUTCS CKOPOCTb peakuum, ecnu temnepatypy ¢ 35 °C noHusuTb

Ao 15 °C npu y=2,5?

A) 2,5
B) 6,25
B) 20
M 50



26. K yemy npuseaeT nosbiweHne aaBneHusa B cucteme 2CO(r) + O,(r) = 2C0O,(r)?
A) K ymeHbLleHnto KoHueHTpaunn CO-

Bb) K yBenunueHuto koHueHTpauumn O,

B) KoHueHTpaumm He n3MeHsTCS

N K yBennyeHuo koHueHTpauun CO-

27.Kakasa conb Kanua He noaBepraeTcAa ruaponusy:
A) meTacunukat

Bb) dbocdar

B) cynbdar

M) HUTPUT

28. KoachdumumeHT pactBopumocTu conu npu 40 °C paBeH 45 r/100 r H-O. Npwu paHHoM
TemnepaTtype B 40 r HacbILWEHHOro pacTBoOpa 3TOW COMN COAEPXKUTCSH

A) 10 r conu

B) 15 conu

B) 18 r conu

M) 24 r conn

2) OTKpbITbIE 3agaHus (pacyYE€THbIEe 3a4a4U, MOBbILLUEHHbLIM YPOBEHb CIOXHOCTU):

1. Wcnonb3ys kpuctannoxumuyeckoe npaeuno KOm-Posepu, onpenenute koopavHauMOHHbIE

yucna gna anemexTos IV v VI rpynn: 7]

OTtBeT: 41?2

2. Wcnonb3ysa kpuctannoxmmudeckoe npasuno KOm-Posepu, onpegenute KoopAWHAUMOHHbIE
yucna ansa anemenTos V u VIl rpynn: 7]

OtBeT: 31 1

3. EVIHaprIe coeaAMHEeHNAa LWenoYHO-3eMellbHbIX J3J1eMeHTOB C  yriepoaoM Ha3biBalOTCA

OTBeT: aueTuneHngamm

4. Mpw B3anmogencTenmn kapdbmnga antoMmMHNA ¢ BOAON BbliaensdeTcs
OTBeT: MeTaH

5. Paccuutaiite maccy (B rpammax) TBEPAOro ocraTtka, MOfyyYeHHoOro npu nponyckaHum 1,12 n
aMmMuaka Hapg packanéHHeim okcuaom meam (1) maccom 20 r. OTBET 3anULUNTE C TOYHOCTBLIO A0 AECATbIX
6e3 ykaszaHusa eanHnL, 3MepeHus.

OTBeT: 18,8

6. Onpegenute 06BbEM Kucropoga (B nNuTpax), HeOBXoAMMbIA ONA KaTanuTUYECKOro ropeHus
11,2 n ammmaka. OTBET 3anuULLMTE C TOYHOCTBIO A0 Lenbix 6e3 ykazaHusa eauHnL, M3MEPEHUSI.
OtgeT: 14

7. HaBecky Hutpmaa marHusa maccon 10 r pacteopunu B 169,5 mn 18,25%-Horo pactsopa consi-
HOW KMcnoTbl (NnoTHocTb 1,18 r/cm®). OnpegenuTe MaccoByto OOM0 KUCMOThI B MOSyYEHHOM pacTBope
(B npoueHTax). OTBET 3anMwnTEe C TOYHOCTLIO A0 COTbIX 6e3 yKaszaHUsa eanHUL, U3MEPEHUS.

OTBerT: 3,48

8. Paccuntante 06ém 30%-HOro pacteopa CEepHOM KMCROTbl, HEOOX0OMMOW Ansi pacTBOPEHUS
TBEPLOro ocTaTka, MOfy4eHHOro nNpu pasnoxeHmm cmecn 2,1 r.kapbonata marimsa 1 18,9 r HuTparta UuH-
ka. MnoTHocTb pacTBopa cepHoit kucnotbl 1,3 r/cm®. OTBeT 3anuluMTe C TOYHOCTbIO A0 AecATbiX 6e3
yKa3aHus eauHUL, U3MEepPEHNSI.

OTBeT: 31,4

9. Kak Ha3bIBalOTCA CMCTEMbI, AN KOTOPbLIX CyTb NEPBOrO Havana TePMOAMHAMUKN MOXHO Bblpa-
31UTb cregywmmmn cooTHoweHnamu: a) AU =0,06)06) AU=Q - A



OTBeT: a) nsonuposaHHas; 6) 3akpbiTas

10. Paccuntante MOMSIPHYKO KOHUEHTpauuio 5 %-HOro pactBopa as3OoTHOW KUCMOTbl, €Crnn ero
nnoTHocTb pasHa 1,03 r/mn.

OteeT: Boabmem 100 mn pacteBopa. Ero macca 100%1,03=103 r. Macca a3oTHOW KMCNOTbI
103*0,05=5,15r. konu4ecTBO BeLleCcTBa a30THOM kucnoTtbl 5,15/63=0,082 monb. MonsdpHasi KOHLEeHTpa-
uma 0,082monb/0,1n1=0,82 monb/n

11. MNpUpPOAHbLIA MarHuit cocTouT M3 u3oTonoB 2*Mg, Mg, *Mg. Bblunucnute cpeaHio aToOMHY
mMaccy 9TOro afieMeHTa, ecrnim codep)KaHue M30TOMOB B eCTECTBEHHOW CMecu COCTaBrisieT COOTBeT-
cTBeHHo 78,6, 10,11 11,3 %

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

12. MoryT nu BbITb HEMOMNSAPHBIMU MOMEKYbI, Y KOTOPbIX BCE CBA3M MOMSPHbIE?
OTeeT: [la, ecnun BEKTOpHas cymma AMMNOoSbHbIX MOMEHTOB cBsA3el paBHa 0.

13. Yem pas3nnyarTCcAa TEPMUHbI «MeTannna» N «KMHTepMmeTannmnyeckoe coeguHeHne»?

OteeT: MeTtannug — coeanHeHne ¢ MeTanIn4yecknm TUNOM CBSA3N HE3ABUCMMO OT npunpoabl KOM-
NOHEHTOB. MHTepMeTaJ'IJ'IVI‘-IeCKOG coeaMHeHne — coegunHeHne C Metaryim4eCckMM TUMNOM CBA3U MexXay
OByMA MeTaninamu.

14. Kakne cBOWCTBaA UCXOAHbIX KOMMOHEHTOB OyayT GnaronpusitcTBoBaTb 06pa3oBaHUIO Herpe-
PbIBHbIX TBEPAbIX pacTBOpoB? K KakoMy TNy OHM OTHOCATCS?

OTBeT: BrnM3ocTb aTOMHbLIX paguycoB U OOUHAKOBbLIA TUM KPUCTanIMYeckon peweTtku. 3To TBep-
Able pacTBOPbI 3aMeLLEHUS]

3) NPaKTMKO-OPUEHTUPOBAHHbLIE 3a4a4un

1. Y10 MOXHO CKasaTb O TEMMO- M 3MEeKTPONPOBOAHOCTM ABYXKOMMOHEHTON CUCTEMbI, COCTOSILLIEN
13 3NeMEHTOB KOTOPbIE PacronoXeHbl crieBa oT rpaHuupbl LInHTns
OTBeT: 0ba anemeHTa — MeTansbl, 06raaaT XopoLlel TENo- U 3MeKTPONPOBOAHOCTbLIO

2. 3anuwuTe opmynbl rMAPOKCUAOB MapraHua. Kak n3amMeHsitoTCa KMCOTHO-OCHOBHbIE CBONCTBA
rMMOPOKCUAOB C yBENMYEHNEM CTEMNEHN OKUCIIEHNS MapraHua?

OteeT: Mn(OH)2, Mn(OH)s, Mn(OH)4, HsMnO4, HoMNO4, HMNO4. C yBenuyeHnem cTeneHn okuc-
neHnsa NpoMcxXoauT Nepexon OT OCHOBHbIX CBONCTB MMAPOKCMAOB K KUCMOTHBbIM Yepe3 amoTepHbIE.

3. B 4yem 3aknoyaloTCca pasnuMuns Mexagy TUNMYECKUMU dnemeHTamu 2-ro u 3-ro nepuoaoB C
SNEKTPOHHOW TOYKM 3peHnsa? Kak aTn pa3nnuns nposiBnsitoTCA B XMMUYECKUX CBOMCTBAX 3N1EMEHTOB?

OTBeT: y 3N1eMeHTOB 2 nepuoaa oTcyTcTByeT d-opbuTarnb, YTO NPUBOAUT K MEHBLUMM BaneHTHbIM
BO3MOXHOCTSIM. Pasnunumnsa nposBnsalTcs B BO3MOXHOCTM 00pa3oBaHUSA OOHOTUMHbLIX COEAMHEHWUN,
Hanpumep, a3oT ¢ xsiopoM obpasyeT Tonbko NCls, a docdop PCls n PCls.

4. Yem pykoBoacTteoBancsa MeHaenees, HapyLluasi camum e copMynmpoBaHHbIA 3aKOH O pac-
NOSIOXXEHWM INEMEHTOB B NOpPsiAKe BO3pacTaHUst aTOMHOMN MacChbl?

OTBeT: pPyKOBOACTBOBAsNICA 3aKOHOMEPHOCTSAMU U3MEHEHUS XMMMUYECKMX CBOWCTB 3fieMeHTa U
obpasyemMbIX UM XMMUYECKNX COEQUHEHWIA.

5. Noyemy d-anemeHTbl 5 1 6 NnepMogoB GnM3KM NO CBOMCTBaAM Mexay COBON CyLLEeCTBEHHO OT-
nvMyaroTcsa OT aneMeHToB 4 nepuoga?

OTBeT: Ansa aneMeHToB 6 nepmoda xXapakTepHO MOSsIBIIEHME 3anOfIHEHHOW KaMHOCUMMETPUYHOM
f-opbuTanun, YTo NPUBOANT K SIBMIEHMIO NTAHTAHUAHOMW KOHTpakumu. B cBOK odepenb, 3T0 BEOET K yMEHb-
LLEHNI0 aTOMHOro paaunyca, KOTOpbI MPUHUMAaET 3HadeHne, 6nnskoe K TakoBOMY ANnd anemeHTa 5 nepu-
oga.

Ana d-anemeHTOB 4 nepuoga xapakTepHo Hanu4ve kKanHocummeTpudHon 3d-opbutanu, 4To nNpu-
BOAUT K YMEHbLLEHNIO aTOMHOMY paanycy.



6. Ha npumepe unsoanektpoHHoro psga C—BN-BeO-LiF oxapaktepusynte nsmeHeHue tuna xu-
MWUYECKOWN CBSA3M M KPUCTANSINYECKON PELLETKMN.

OTBeT: nepexoa OT KOBANEHTHOMW CBS3M K MOHHOWN

C — anmas (cTpykTypa Tuna anmasa), rpaduT (cnoucrtas CTpykrypa)

BN — crnonctas cTpykTypa n «anmasonogobHasi» CTpykTypa

BeO — cTpykTypa TUna sropumTa

LiF — Tun NacCl

7. Ha npumepe unsoanektpoHHoro psga Si—AIP-MgS—NaCl oxapaktepunsynte UamMeHeHne tuna
XUMUYECKON CBA3M U KpucTannmnyeckon pelétkn. Kakme n3 ykasaHHbIX coeauHeHun 6yayt obnagatb
nonynpoBOAHUKOBbLIMU CBOMCTBAMMU?

OTBeT: nepexoa OT KOBANEHTHOMW CBS3M K MOHHOWN

Si — cTpyKkTypa TMna anvasa

AIP — cTpykTypa chaneputa

MgS — ctpyktypa Tuna NacCl

NaCl — tun NacCl

MepBble gBa npeactasuTens psga Si v AIP 6yayt obnagatb NonynpoBOAHUKOBLIMY CBOMCTBaMM.

8. Kakne cBornicTBa xapakTepHbl Ans kapbvaga kpemHus? B kakon mepe OHM OBYCIOBIEHbI €ro
KPUCTanIoOXMMNU4YeCKUM CTPOEHNEM?

OTBeT: 6onbllas MexaHn4yeckas NPOYHOCTb, BbiCOKas TBEPAOCTb, XMMUYECKAs UHEPTHOCTb, TY-
ronnaeBkocTb. AnmasonogobHas cTpykTypa

9. KpeMHUn 1 repMmaHnin — BaXKHenLIMe NonynpoBOAHUKOBbIE BELLECTBA B COBPEMEHHOM TEXHUKE.
"epmMaHuUn — pegkun N pacCesHHbI aNeMeHT, a KPEMHUIN — OAMH U3 ABYX CaMbIX pacnpocTpaHeHHbIx. C
4YeM CBsi3aH TOT (paKT, YTO CTOMMOCTb KPEMHUS Kak MosynpoBOAHNKOBOro MaTepuarna Becbma BbiCOKa U
conoctaBMMa CO CTOMMOCTbIO repMaHuns?

OtBeT: OCHOBHbIM UCTOYHUKOM KPEMHUSA B MPOMBbILLUNIEHHOCTU ABMSIETCA ANOKCUA, KPEMHUSA, CUH-
Te3 3Hepro3aTpaTteH; CIIOXXHOCTU TakKe CBsA3aHbl C HEOOXO4MMOCTbLIO BbICOKOW CTEMEHN OYMUCTKM.

10. Kak nameHuTCcs Npu HarpeBaHMm KOHCTaHTa XMMUYECKOrOo PaBHOBECUSI peaKkLmu, eCnun aHep-
s aKkTMBaLMmn NpsiMOr peakumm MeHbLLE SHEPTMU akTuBaumMmM obpaTHOW peakunn?

OTtBeT: Ecnu aHeprus aktmBaumm NpsMon peakumm MeHblue SHEPrun akTmBauum obpaTHON peak-
ummn, To AH aton peakumm <0. C poctom TemnepaTypbl, N0 ypaBHeHUO BaHT-Iodda, koHCTaHTa Xumun-
YyecKoro paBHoBecus ByaeT yMeHbLUaTbCS.

11. Mpwu 20 °C anga ynctom Boabl pH = 7,0. Kak namenutca pH, Hanpumep, npu 75 °C? C yem 310
CBSA3aHO?

OTtBeT: pH 6yaeT meHbLue 7, T.K. C POCTOM TemnepaTtypbl pacTeT KOHCTaHTa guccoumalmm Boabl,
HO MpW 3TOM peakuus cpeabl OCTAHETCsl HEMTParbHON, T.K. KOHLEHTpaLUMn MOHOB BOAOPOAA WM MMAPOK-
CV-VIOHOB PaBHbI.

12. Ecnn «pactBopuTeneM» cuMTaTtb pacnnas xropvaa kanus (npy BbICOKOW TemnepaType), To
Kakve BellecTBa OyayT B 3TOM «pacTBOpUTENe» NPOSIBAATbL CBOMNCTBA KMUCIOT U OCHOBAHWI C TOYKWN 3pe-
HMS1 TEOPUKN CONbBOCUCTEM?

OtBeT: CoeavHeHUs, coaepKallme aHWOH Xxropa OyayT OCHOBaHMAMW, a coAepXKallue KaTuOH
Kanus - kucrotamu. Bece octanbHble COeAMHEHUS - COMNM.

13. B yem dpusnyeckunin CMbICI ABNEHUS NepUOANYHOCTU NMPU U3MEHEHWUM CBONCTB 3N1IEMEHTOB?
OTtBeT: B nepvognyeckon NoBTOPSEMOCTM CXOAHbIX BaNEHTHbIX KOHMUrypauuin 3NeKTPOHHbIX
obonoyek, BCNeacTBue UX OrpaHU4EHHON eMKOCTH.

14. CKONbKO 3r1eKTPOHOB MOXET HaxoAUTbCA Ha g-nodypoBHE?

OTtBeT: Ha g-nogypoBHe MOXET HaxoauTbcsa 18 3neKkTpoHOB, T.K. ANA g-NoAypPOBHA MarHUTHOE
KBaHTOBOE YMCMNO MOXET MpuHMMaTb 3HaveHust 0, 1, +2, £3, +4. OT0 Aaet 9 opbuTanen ¢ pasHbiMn
3HaYEeHUAMM MarHMTHOrO KBAHTOBOIO YMcna u, crnegoBaTenbHO 18 anekTpoHOoB.



15. Hangute 4ucno cteneHen cBoboabl B CUCTEME CBUHEL, - cepebpo, ecnm u3 pacnnaea ogHo-
BPEMEHHO BbIAENAITCA KPpUCTanibl CBUHLA U cepebpa.

OtBeT: OgHOBpPEMEHHas KpUcTannnsaums U3 pacrsaBa KpUcTansoB CBMHLA U cepebpa BO3MOX-
Ha TONbKO B TOYKE 3BTEKTMKMU, criegoBaternibHo C=2+1-3=0

OrlNK-2 Cnoco6eH npoBOAUTL C COGMIOAEHMEM HOPM TEXHMKM 6€30MacHOCTN 3KCMEPUMEHT
NoO CUHTE3Y U aHanNu3y XMMUYeCKUX BellecTB, MCCrie4OBaHUIO peakLumi, NpPoLeccoB U matepuma-
noB, AUarHocCTUKe (pn3n4YeCcKMxX 1 MexaHu4eCKMX CBOUCTB MaTepuanoB

1) 3aKkpbIThle 3agaHug (TECTOBbLIE, CPEeAHUN YPOBEHb CMOXHOCTU):

1. Konba, nsobpaxeHHasa Ha pucyHke 6, Ha3biBaeTcA
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A) KOHUYeCKoW;

B) KpyrnonoHHowm;
B) nnockogoHHOW;
I") kon6ow Bropua.

2. dapdopoBas nocyaa, npeaHasHavyeHHasa ANA NpokKanMBaHUs BeWeCcTB:



A) e;
b) n;
B) p;
N

3. na pasgeneHMs HeCMeLUMBAKOLWUXCA XUAKOCTEN CRYXWUT nocyaa, usobpaxeHHas Ha
pUCYyHKe:

A) 3;
B) u;
B) k;
N o.

4. CKONnbKO YenoBeK AOJMKHO HaxoAuTbLCSA nNpu pabote B nabopatopun?
A) He meHee aByXx yenoBek



B) OanH yenosek
B) KonnuecTBo ntogen He nmeeT 3Ha4YeHUs
M) O6sa3aTenbHO HE MEHEE TPEX YeNoBeK

5. Kakme MHCTpYKUUM AOIMKHbI HAXOAUTLCA B nNabopartopmun?

A) FOCTwl

B) HopmaTnBHO-TeXHMYECKME [OKYMEHTHI

B) UHcTpyKuun no 6esonacHoOCTM No BCeM Buaam paboT, npoBoaMMbIX B nabopatopuun
M) JOmKHOCTHbIE MHCTPYKLUN

6. Kaknm obpazomMm OOMKHbI NPOBOAUTLCA PaboOTbl, COMPOBOXAAKLMECHA BbiaeneHuem
BpeAHbIX NapoB M rasoB?

A) Ha pabouux ctonax B npoTueorasax

B) B BbITAXHbIX WKadax, OCHALEHHbIX BbITAXXHOM BeHTUNsAunen

B) Ha nabopaTopHbIx cTonax

N B cneynanbHOM NOMELLEHUM

2) OTKpbITbIE 3agaHus (pacyYE€THbIe 3a4a4U, MOBbILLUEHHbLIV YPOBEHb CIOXHOCTU):

1. Kakon npoaykT nony4yaetcs Ha KaToae npu 3NeKTponuae BOOHOro
pacTteopa cynbata megm (11)?
OTBeT: Megb

2. Kakow npeobnagatoLmnin TMn XMMM4eCcKomn CBS3n peanusyeTtcs B xnopuae tutaxa (1V)?
OTBeT: KoBaneHTHas

3. [Ins nonyyeHns Bogopoaa MOXHO MCMOSb30BaTb peakumio B3aMMOAENCTBUSA rnapmaa Kanbumns
c Bogon. Ckonbko kunorpammoB CaH, npuaeTtcs nspacxogoBaTb Ans NonydeHus Bogopoda o6bemom
500 m3? OTBET 3anULLNTE C TOYHOCTLIO A0 LienblX 6e3 ykasaHusa eauHnL, U3MepeHus.

OtBeT: 470

4. K 150 r pacteopa H.O, npnbaBunm HEMHOro anokcnaa mapradua. Belgenmeunmncs kncrnopog
NpU HopMarbHbIX yCrnoBusX 3aHsan obbem 102 M3, Bbluncnute maccosyto gonto (B npoueHTtax) H.O; B
ncxogHoMm pacteope. OTBET 3anunTe ¢ TOYHOCTLIO 40 COTbIX 6€3 yKaszaHusa eanHUL, U3MEPEHUS.

OTBerT: 2,02

5. Kakon o6bem (B nutpax) CO2 (ycnoBus HopmarnbHble) MOXHO Mosly4uTb 13 1 Kr mpamopa, co-
aepxauwero 96% (macc.) CaCOs? OTBeT 3anmwimTe ¢ TOYHOCTbIO A0 Lenbix 6e3 ykaszaHua eanHuL, nsme-
PEeHus.

OrtBeT: 215

6. Kycouek cepebpsHon moHeTbl maccon 0,300 r pacTBOpMnM B a30THOW KUCNOTE U ocaauin n3
nony4eHHoro pactesopa cepebpo B Buae AgCl. Macca ocagka nocrne npomMbIBaHUSA U BbICYLUMBAHWUS OKa-
3anacb pasHoun 0,199 r. Ckonbko npoueHToB cepebpa (Mo macce) cogepxanocb B MoHeTe? OTBeT 3a-
NULWNTE C TOYHOCTbIO 0 AECATbIX 6€3 yKazaHus eanHuL, N3MepPEeHUs.

OTtBeT: 49,9

3) NpakTUKO-OpUEeHTUPOBaHHbIE 3a4a4n

1. Ykaxute OecTBUA Npu nonagaHumn KUCNOoTbl Ha KOXY
OtBeT: CMbITb Bogon B TedeHun 7-10 MUH, HelTpanu3oBaTb KOXY pacTBOPOM rmapokapboHaTta
HaTpus, CMbITb BOAON B Te4eHun 7-10 MuH

2. YKaute OencTBMa Npu nonagaHum Wenoyn Ha Koxy
OtBeT: CmbITb BoAon B TeveHne 7-10 MuH, CMbITb Bogon B TeveHne 7-10 MWH, HEWTpanmM3oBaTb
KOXXYy pacTBOPOM YKCYCHOW KUCFOTbI

3. YKkaxute Oencraus npu nonagaHnn arpeCcmMBHbIX BELLLECTB B rfasa



OTBeT: HemeaneHHO NpoMbITL rnasa cTpyen BoAbl (nydwe Tennoun) B TedeHne 10-15 muHyT. 3a-
Tem npu nonagaHvv B rnasa KUCrnoTbl NPoAokatoT npombiBaHne 2%-HblM pacTBOpOM ruapokapboHaTa
HaTpus, a Npu nonagaHun LWeno4n — pacTBOPOM Xropuaa HaTpus (C TOW e KOHUEHTpaunen, 4To 1 Le-
noyb) B TedeHne 30-60 MuH. Nocne Yyero Hy>KHO HeMeANeHHO 06pPaTUTLCS K BpaYy.

4. Y10 HeobxoaMMO NpeanpuHATL B Cryyae NOsSIBNEHMs1 pe3Koro 3anaxa rasa B nabopartopum?
OTtBeT: Heobxoanmo noTyLIMTb BCe ropenikv U HeMeAneHHO coobLWwnTb npenogasaTtento unum na-
GopaHTy.

5. Kakue BellecTBa A0MNyCKaeTCs XpaHUTb B creumanbHO BblAeNEeHHbIX AN9 3TUX Lenen BbiTsK-
HbIX WKadgax?
OTtBeT: [bIMsALINE KACMOTbI, CUMNbHbIE KACIOThI U LLENoYK, NerkomcnapsaoLwmecs peakTmsbl.

6. YkaxkuTe nopsiaok AenCcTBuin Npyv BO3HUKHOBEHUN BO3ropaHust B nabopaTtopuu.

OTBeT: B cnyyae HebOMbLIOro BO3ropaHns BOCMOSb30BaTbLCS CPpeacTBaMM NIMKBUAALMN NOXapoB
B XMMMYeckon nabopartopum onsa TyweHMs noxapa n cooblwmnTb npenogasartento unu nabopaHty. Yaa-
nnTb U3 nabopatopun B 6e30nacHoe MeCcTo BCe OrHe- U B3pbIBOOMACHbIe BelllecTBa. [1pn cunbHOM BO3-
ropaHum NOKMHYTb nabopaToputo 1 NO3BOHUTL Mo TenedoHy 101.

7. Y70 MOXeT ObITb MCNONbL30BaHO B NabopaTopun ANS TyLWEHNs BO3ropaHna?
OTtBeT: AcbecToBoe oaesno, Begpo C NECKOM, OrHETYLUNTENb

8. B Tpex npobupkax HaxoOAaTCcs BOAHbIE pacTBOPbI XSIOPUAOB MarHus, kanbumsa u 6apus. Mpen-
noXuTte cnocobbl naeHTUdUKaLMM BELWECTB B Kaxaon npobupke. HanuwunTte ypaBHEHUSA NPOTEKAOLLNX
peakuum

OTBerT:

9. Kakum obpasom pokasatb, 4TO BblaaHHoe 6enoe BeLecTBO sBNSAETCS cynbdaTtom mean?
lMpuBeguTe ypaBHEHNS peakumi N ONULINTE NOCNeaoBaTeNIbHOCTb 3KCNEPUMEHTaSbHbIX 4ENCTBUI

OtBeT: 6e3BogHbIN cynbdat megm (Il) — BewecTBo 6enoro useta. Npu gobaBneHnn Boabl Npu-
obpeTaeT xapakTepHyto ronybyto okpacky. KaTnoHbl mean obHapyxuBatoTCa Npwv B3aMMOAENCTBMM CO
LLENOYbIO:

CuSO, + 2NaOH = Cu(OH);| + Na>SO. (BbinagaeT ocagok ronyboro LseTta)
CynbaT-aHnoHbl o6HapyxuBatoTca Npu 4obaBneHnn pactTeopa xnopuaa unm HuTpata 6apus:
CuSO0s4 + BaCl, = CuCl, + BaSO.| (Bbinagaet MonovHo-6enbii 0cagok)

NocnegoBaTenbHOCTb OENCTBUN:

1) OT60p B TpK OTAENBHbLIX MPOBMPKU NO HECKOSBLKO KPYMMHOK BEenoro nopoLuxa;

2) Bo Bce Tpu npobupkn pgobasnaoT 1-2 mn Boabl. B nepson npobupke Habntogaet ronyboe
OKpallnBaHue;

3) Bo BTOpyto npobupky 0o6aBnsOT HECKOMbKO Kanenb pacTBopa rMapokcuga HaTpusa unu kKa-
nus, HabnogatT BeinageHne ronyboro ocagka;

4) B yeTBEPTYIO NpobUPKY [OBABNSAT HECKONbKO Kanenb pacTBopa xfopuaa wunu Hutpata b6a-
pusi, HabnaaT BeiNageHNe MONOYHO-0enoro ocagka.

10. [locTaTo4HO 4YacTo NCMONb3yeMbIM UCXOAHbIM BELLECTBOM ANA CMHTE3a COeQUHEHUN TUTaHa
B nabopaTtopumn 1 npombinNeHHoCcTH aBnseTcs ero xnopwvg TiCls. [py kOHTakTe aTOro BelecTsa ¢ BO3-
Ayxom HabnwopaeTca obpasoBaHve TymMaHa. Hanvwwnte ypaBHeHMe COOTBETCTBYHOLLEN peakumu, nosic-
HUTe obpasoBaHue TymaHa. Kakue mepbl NpegoCTOPOXHOCTM Heobxoaumo cobnoaatb npu paboTte ¢
3TUM BeLecTBOM?

OTBeT: rMApPONU3 BO BrIaXXHOM BO3ayXe:

TiCls + 2H,0 — TiO, + 4HCI

ObpasoBaHne «TymaHa» 0OycrioBneHo B3aMMOAEWCTBMEM XNoposBogopoda C napamu BoOAbl C
obpasoBaHMeM Kanenb COMNSHOW KUCIOThbI.

Mapbl okasbiBalOT pasgpaxarollee OENCTBME Ha KOXY M crim3uctble obonoukn. Mcnonb3osaHue
3alUMTHOM ogexabl, Mep4yaToKk U OYKOB, paboTa B kamepax C OCYLUEHHbIM BO34yXOM unu B Gokcax ¢
WHEPTHOW aTMOCEPON.



11. C vcnonb3oBaHUEM KaKMX MHOMKATOPOB MOXHO pacno3HaTb GecuBeTHble pacTBOpPbI COMen
©apus 1 UnHKa, HaxoasiMecs B ABYX OOMHAKOBbIX Npobupkax? Kakue ewe peakTuBbl MOXHO UCNOSb30-
BaTb AS18 peLleHns 3Ton 3agadn?

OTBeT: yHMBEpCarnbHbIi NHANKATOP, METUIOBbLIA OpaHXeBblr, nakMyc. Conu umMHKa nogsepraroT-
Csl rMaponuay no kaTuoHy, pH cpeabl <7 (kucnas).

[pyrve peakTusbl: pacTBop LWENoyun, npubaensemMsin No kannam. B cnyyae conen umHka dyget
BblNnagaTb OCafoK rMAPOKCMAA LMHKa.

12. MeTannbl nogrpynnbl TUTaHa XapakTEPU3YKTCS CYLLECTBEHHbIMM OTpuUaTefbHbIMU 3HaYe-
HUSIMW CTaHAAPTHLIX ANEKTPOAHLIX NOTEHLUKNANO0B, KOTOPblE M3MEHSATCA B npedenax ot -1,2 B o —-1,7
B. ObbsacHuTe, Nnovyemy 3T MeTansbl YCTOMYMBbBI MO OTHOLLUEHMIO K CUMNbHBIM MUHEPAanbHbIM KUCOTaMm
(4To NosBonNsieT akTMBHO UCMOMb30BaTb UX aHTUKOPPO3MOHHbLIE CBOMCTBA), HO B TO XXe BpeMd, B3auMo-
OENCTBYIOT CO crnabbiMu KMCroTamun, TakMMmm Kak nnasmkoas kucnorta HF, wasenesas kncnota HOOC—
COOH, ropsiuas optodocdopHas kucnota HsPO4?

OTBeT: yKasaHHble MeTanmbl Ha BO34yXe MOKPbIBAOTCA MMOTHOW OKCWOHOW MAEHKOW, npensT-
CTBYHOLLEN JanbHENLWeMY OKUCIEHMIO U B3aUMOLENCTBUIO C arpeccuBHbIMK cpegamn. Cnabble KUCnoTbl
BbICTYNalOT B KA4eCTBE MCTOYHWKOB NIMraHOOB W JIErKO NepeBoasT COOTBETCTBYHOLIME MeTanmbl B KOM-
NnrekcHble coeanHEeHNs.

13. O6bsAcHUTE, Nodemy BbiCOKOAUCNEPCHAsI NNaTnHa (Tak HasbiBaeMasi NnaTUHOBAasA YepHb) Bbl-
3bIBaeT CaMOBO3ropaHue BoAopoda Ha BO3Ayxe, TorAa Kak KOHTaKT BOAOpOoAa C KOMMAKTHOW NnaTvHOWN
BrnonHe 6esonaceH?

OTBeET: U3-3a BbICOKOW KaTanMTMYECKOM aKTMBHOCTM, 0BYyCroBrneHHON 6OonbLIoN nnowanbio no-
BEPXHOCTMW.

14. Kakne nogxogbl MCNONb3YHOTCA ANSA NOMYyYEHMS LWENOoYHbIX METaNoB B NPOMbILLIIEHHOCTU U
noyemy?

OTBET: 9MEeKTPONU3 pacrnaBoB, BbITECHEHWE OPYrMMW aKTUBHbIMKM MeTannamm u3 pacrniaBoB
COeQMHEeHUI NOoA BaKyyMOM UNn B aTMocdepe MHePTHOro rasa. V13-3a BbICOKOW peakLMOHHOW CNOCOBHO-
cTw.

15. Moyemy ansa ocaxaeHus rmapokcmMaa antoMMHUS UCMOSb3y0T He LLenoYb, a pacTBOp aMMuma-
ka?

OTBeT: Npu n36bLITKE LWENOYM NPONCXOOUT pacTBOPEHNE Ocadka BcredcTBMe obpasoBaHud pac-
TBOPMMOrO r'MAPOKCOKOMMMEKCa, a Npu U3bbITke pacTBOpa aMMuaka 0cafok He pacTBOpsieTCS.

16. MNoyemy coeanHeHns cepebpa HY)KHO XpaHWUTb B TEMHbIX CKMsIHKax?
OTBeT: coeanHeHuns cepebpa nog AeNCTBMEM CBETA pasnararTcs

17. MNoyemy cnyyanHo nponutasa pTyTb AOMKHA ObiTh TLWATENBHO cobpaHa?
OTBeT: nponutasi pTyTb UHTEHCMBHO MCMapseTca Npu KOMHATHOW TemnepaTtype, napbl pTyTu
YypesBbl4aNHO A00BUTHI.

Kputepun v wkanbl oueHuBaHuA 3agaHum ®OC:

[nsi oueHMBaHUA BbINONHEHUS 3a4aHMI ncnonb3yeTtca 6annbHas wkana:

1) 3akpbiTble 3agaHns (TECTOBbIE, CPEAHUN YPOBEHb CIOXHOCTH):

¢ 1 6ann — ykasaH BEpHbIN OTBET;

¢ 0 6annoB — ykaszaH HeBEpPHbIV OTBET (MOMHOCTBLIO UM YAaCTUYHO HEBEPHbIN).

2) OTKpbITblE 3a4aHNSA (TECTOBbLIE, MOBbLILIEHHbLIN YPOBEHb CIOXHOCTH):

¢ 2 Bbanna — ykasaH BepHbI OTBET,;

¢ 0 6annoB — yka3aH HeBepHbIN OTBET (MOSTHOCTLIO UMM YAaCTUYHO HEBEPHLIN).

3) OTKpbITble 3agaHns (NPaKTUKO-OPUEHTUPOBAHHbIE 3a4aHUs, CPeAHNA YPOBEHb CMOXHOCTH):

¢ 5 6annos — 3agaHue BbINONHEHO BEPHO (MOSyYeH NpaBuribHbIN OTBET, 06OCHOBAH (aprymMeHTu-
poBaH) X0 BbINOMHEHUS (Npy HeobxoanmMocTH));

e 2 Ganna — BbINOMHEHME 3aaHNA COAEPXKUT HE3HAYMTENbHbIE OLINOKN, HO NPUBEAEH NPaBUIb-
HbI XO4 pacCy>XOeHW, Unu NorlydeH BEePHbIN OTBET, HO OTCYTCTBYET 0BOCHOBaHWE Xo4a ero BbINosiHe-
HUS (ecnn oHo 6bINo HEOBXoAUMBIM), NN 3adaHMe BbIMOMHEHO HE MOSMHOCTLIO, HO MOMyYeHbl MPOMEXY-




TOYHblE (4aCTUYHble) pe3yrnbTaTbl, OTpaXalline NPaBUMbHOCTb XO4A BbIMNOMHEHUS 3a4aHus, Wnu, B
criyyae ecnv 3afaHve COCTOUT U3 HECKOSbKMX NoA3adaHuniA, BepHO BbiNonHeHo 50% Takux noasagaHuii;

¢ 0 6annoB — 3agaHne He BbINOJIHEHO MW BbIMNOIHEHO HEBEPHO (MOsyYeH HenpaBUIbHbIN OTBET,
X0p, BbIMONTHEHNS OLUMGOYEH UM COOEPXKUT rpyOble OLLIMGKK).

3apaHuna pasgena 20.3 peKOMeHAYHTCA K UCNONb3OBaHMIO NPU NpoBeAeHUM AUarHoCTU-
YeCcKMx paboT C LeNbi OLEHKN OCTaTOYHbIX pe3ysfibTaTOB OCBOEHUA A4AHHOW AUCLUNIIUHLI (3Ha-
HWUW, YMEHWUW, HaBbIKOB).



