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PABOYASA NMPONPAMMA YYEBHON OUCLUMNNUHBI
B1.0.21 HeopraHu4yeckas xumus

1. Koa n HanmeHoBaHMe HanpaBneHuss NoAroToBKM/cneLnanbLHOCTU:

30.05.02 MeguumHckasa buodurasmka

2. Cneuymanusauma: MeguumHckas 6uodumsnka

3. KBanudmkauma BbinyCcKHUKa: Bpay-6Modunamnk

4. dopma obGyUyeHuUA: oyHas

5. Kacbegpa, oTBevawowlasn 3a peanusaumio gUcCUMnimnHbl: kacdeapa obLien n HeopraHnde-
CKOW XUMUK

6. CoctaBuTEnu nporpaMmmbil:

CemeHoB Buktop Hukonaesud, npodeccop kadenpbl o0LLen 1 HEOPraHNYECKON XUMUK, JOKTOP
XUMUYECKMX HayK, npodeccop

7. PexomeHpoBaHa: HMC MB® o1 04.03.2025 r, npoTtokon Ne 2

8. YueOHbIN roa: 2025-2026 CemecTp: 1



9. Llenu 1 3apgaum y4e6HOM AUCLIMNIIUHDI

Llenisimu ocgoeHus y4ebHoU OucyuniuHbl sensomces: PacCMOTpeHne OCHOB COBpPEMEH-
HbIX MNpPeACTaBNEHUA O CTPOEHUWN BELLECTBA, U3yYEeHNe BaXHENLINX 3aKOHOB M TEOPUN Heop-
raHN4YEeCKOM XUMUM, KOJIMYECTBEHHBLIX XapaKTEepPUCTUK SIBMEHWA U MPOLIECCOB, YCMOBUIK OCY-
LLLECTBNEHNSA XUMUYECKNX peaKLMi, BO3MOXHOCTU ynpaBneHuns rnybunHon nx npotekaHms. dop-
MUPOBAHNE HAY4YHOrO MbILUIIEHUS, HABbIKOB MPaKTUYECKOro WUCMOoSib30BaHUS TEOPETUYECKUX
3HaHUN ONs peLeHnst KOHKPETHbIX XMMUYECKNX 3aaav.

3adayu y4ebHoU OucyunuHbI:
- 3aN0XNTb OCHOBbI NPOeCCMOHaNbHON NOArOTOBKN MO XMMUKN, OCYLLLECTBUTb MNepexoq OT Ka-
4YeCTBEHHOro onucaTenbHOro Noaxona U3yvYeHus npeameTa K KonM4ecTBEHHbIM NpeacTaBneHu-
SIM B XMMWUW; - PACCMOTPETb OCHOBHbIE 3aKOHbI U NPEACTABIIEHNS XUMUN; - OCBOUTb TEOPUIO U
Hay4YNTbCS MPUMEHSITb Ha NPaKTUKe yYeHMe O BeLleCTBE U XMMUYECKMX npoueccax; - U3y4nTb
OCHOBHbI€ CBONCTBA XMMMNYECKNX SNIEMEHTOB M BaXKHENLLNX HEOPraHNYECKNX COEQUHEHW.

10. MecTo y4ye6HOM AncunnnuHbl B cTpykType OOIT:

YyebHaa gncumnnmHa «b1.0.21 HeopraHunyeckas xmmusa» OTHOCUTCS K 0b6A3aTenbHOW 4acTu
Broka 1 «ducumnnunel (Mogynn)» degepanbHOro rocygapcTBeHHOro obpasoBaTenbHOro cTaH-
AapTa Bbiclero obpasoBaHus no crneunansHocty 30.05.02 MeanuunHckas 6uodusmka (cneuna-
nncT). MNpealecTByOWMX ANCUMNINH HE UMEET 1 BasnpyeTcsa Ha 3HaAHUAX NO XUMUK B 06beme
dreiepanbHOro KOMMOHEHTa rocyAapCTBEHHOIO CTaH4apTa OCHOBHOMO obuiero obpasoBaHus.

11. MnaHupyemMble pe3ynbTaTbl OOy4YeHUsi MO AUCUUNNMHe/MOAYINIO (3HaHWUA, YMeHus,
HaBblKW), COOTHECEHHbIe C NNIaHUPYyeMbIMU pe3yribTaTaMU OCBOeHUS o6pa3oBaTenibHOM
nporpaMmmbl (KOMNeTEHLUAMU) U UHAUKATOPAMU UX [OCTUKEHURA:

Kog HassaHwne komne- Koga(bl) WuaukaTop(bl) lMnaHnpyemble pesynbTaTbl 06y4eHus
TEeHUMN
Or1K- | CnocobeH ucnornb- OlK- | Ncnonb3yeT OCHOB- 3HaTb: poNnb XMMUN B €ECTECTBO3HAHWUN, €€ CBSA3b
1 30BaTb U NPUMEHATb 1.2 Hble eCTECTBEHHOHa- | C APYrMMMK eCTeCTBeHHbIMW Haykamu (buonoru-
dyHaameHTanbHbIe YYHbIE NOHATMSA U1 en) 1 MeguUMHOW, 3HaYeHne B >KU3HW COoBpe-
1 NpyKNagHble me- MeToAbl UCCNeAoBa- | MEHHOro OOLecTBa; BaXHeWlme XUMUYeckue
OVLUMHCKWe, ecTe- HWI NpU peLleHnn MOHATUS U OCHOBHbIE YYEHMWS: O CTPOEHUWN aTo-
CTBEHHOHayu4Hble npodeccuoHarnbHbIX | MOB UM MOJEKYM; MNepuoguyeckoM U3MEHEHUn
3HaHWA ong nocra- 3agay CBOWCTB 3JIEMEHTOB; XMMWUYECKOM mpouecce
HOBKM 1 peLleHuns (XMMyyeckon TepMOAMHAMMUKE W  XMMUYECKON
CTaHOapPTHbIX U UH- KMHEeTuKe)
HOBaLMOHHbIX 3agay
npodeccroHasnbHON YMeTb: MCNONb30BaTb 3HAHUA TeopeTU4ecKnx
[EeATEeNbHOCTM OCHOB XMMuWM ANna OObACHEHWS CBOWCTB Be-
LWeCTB M peakuuin, B KOTOPbIX OHW Y4YacCTBYHOT;
NPUMEHATb 3HaHWa B 06n1acTun Xxumun Anst OcBo-
eHVsA NpPodeCcCOoHarnbHbIX AUCLMMINH U pelue-
HUS Npod)eccnoHanbHbIX 3aaay;
Bnagetb: metogammn 6e3onacHoro obpatleHuns ¢
XUMUYECKMMU BELLeCTBaMun C y4eTom ux pusu-
YeCKUX U XMMUYECKNX CBONCTB.
Or1K- WHTepnpeTtnpyet 3HaTb: OCHOBHblE MOAXOAbl K WMHTeprpeTauuun
1.3 pesynbTathl ecTe- | pe3ynbTaToB XUMWYECKMX WCCrefoBaHUA npu
CTBEHHOHAaY4HbIX peLueHnmn NnpodeccuoHarnbHbIX 3agad.
nuccnegoBaHWi  Npu | YMeTb: UCMONb30BaTb COBPEMEHHbIE MEeTOAbl
peleHnn  npodec- | HeOpraHMYeckon XMMUM Ans uccnegoBaTerib-
CMOHanbHbIX 3a4ay ckon paboTbl, aHann3npoBaTb MONyYeHHble pe-
3ynbTaTthbl M AenaTb BbIBOAbI.
BnageTtb: MeTogamMu HeOpraHUMYeckom Xumuu
npu pelweHun npodeccuoHanbHbIX 3adad Ha
NPOU3BOACTBE M Hay4YHbIX NCCNeaoBaHNaX

12. O6beM AUCUUNNUHbI B 3a4eTHbIX eanHuuax/yac. — 4/144.

dopma NPoMeXyTOYHOM aTTecTauum dk3ameH (1 cemecTp).




13. TpynoemkocTb No BMAam y4ebHom paboTbl

TpyaoemMKoCcTb
Bug yuebHol paboTbl Bcero [lo cemecTpam
1
AyOouTOpHbIE 3aHATUA 88 88
nexkummn 32 32
. rpynnoBsble 8 8
B TOM YmChe:
KOHCYbTaLmm
nabopartopHbie 48 48
CamocTtoaTtenbHas pabota 20 20
B TOM Yucne: Kkypcosas pabora (NpoekT)
dopma NpomMexyTo4HOM aTTecTaLmm 36 36
(3k3ameH — 4ac.)
UToro: 144 144

13.1. CopepxaHue AUCLUNIUHDI

Ne n/n

HanmeHoBaHwue pasgena
AVCLUMNITNHBI

CopepxaHve pasgena aMCunnimHbl

Peannszaunsa
pasgena guc-
LUMMANHBI C No-

MOLL|bIO OHIanH-
Kypca, QYMK*

1. Nlekuun

1.1

XvMus B cucteme ecre-
CTBEHHbIX HayK. OCHOBHbIE
NoHsATUSA. PyHoameHTanb-
Hbl€ 3aKOHbI 1 TEOPUN XU-
Mumn. CTexmomeTpudeckme
3aKOHbI

XUMUN.

Onpegenenve xvuMmunm 1 ee 3agadun. dyHgameHTanb-
Hble 3aKOHbl M TEOpWUU: aTOMHO-MOJEKYSsipHOe y4e-
HWe, 3aKOH COXpaHeHus Maccbl 1 aHepruu, MNeprnogm-
YECKUI 3aKOH, TEOPUS XMMMWUYECKOrO CTPOEHUsI. XnMu-
Yyeckun anemeHT. NMpocToe BewecTBo. CrnoXxHoe Xnmu-
yeckoe coeguHeHune. [aszoBble 3akoHbl. Yncno Asora-
apo. Monb n monspHasi macca. CoBpeMeHHast XMMmu-
yeckast aTomucTtuka. AToM, Morekyna, kpucrtann. da-
3a. [1OCTOSIHHBIN N NEPEMEHHbIN  XUMWYECKUA CO-
ctaB. CrexnmomeTtpuyeckne 3akoHbl Xumun. OrpaHu-
YEHHbIA XapaKkTep W rpaHuLlbl MPUMEHUMOCTU CTEXUO-
METPUYECKUX 3aKOHOB.

1.2

CrtpoeHve atoma. [lepuo-
OWNYECKUN 3aKOH U nepuo-
Andeckas cuctema arieMeH-
ToB [1.. MeHoeneeBa

PasBuTure npeacraBneHuin o cTpoeHun atoma. NnaHe-
TapHas mogenb Pesepdopaa. Teopusa bopa. Cospe-
MEeHHble nNpeacTaBneHnss o cTpoeHun atoma. Kop-
NyCKynsipHO-BOMHOBasA npupoga anekTpoHa. MNMoHaTue
O KBaHTOBOW MexaHuke. ATOMHble opbutanu. Xapak-
TEpUCTMKA COCTOSIHUSA SfEeKTPOHa B aTOMe KBaHTO-
BbIMU yncraMmu. MHOroanekTpoHHble aTomsbl. [MpuH-
LUMnbl 1 NpaBuna 3anosIHEHUS 3NEKTPOHAMU aTOMHbIX
opbutanen. CTpoeHuMe aToMOB M nepuoguyeckas
cuctemMa XMMUYECKUX anemeHToB. CTpykTypa nepwuo-
andeckon cuctembl. OCOBEHHOCTU  3MEKTPOHHOIo
CTPOEHUSA U pacrnonoXeHne B Nepuoamuyeckon cucteme
s -,p-, d -, f — anemeHTOB. CoBpemeHHas opmy-
nupoBKka Nepmoamnveckoro 3akoHa U ero pusmdeckui
CMbIcrn. 3HayeHne NepuoaMYEecKoro 3akoHa. 3aKoHOo-
MEPHOCTU WU3MEHEHUs1 aTOMHbIX pPaauycoB, SHeprui
MOHM3aUMM N CPOACTBA K JMEKTPOHY B nepuopax wu
rpynnax.

1.3

Teopus XMMU4eCKON CBA3N

Passutne npeacraeneHun o xummyeckon cedAsu. Oc-
HOBHbIE XapPaKTEPUCTUMKU CBA3N (SHeprusi, AIvHa,
HanpaBneHHocTb). KoBaneHTHass cBdA3b. MeTog Ba-
NeHTHbIX cBA3en. CBolcTBa KOBaneHTHOW CBA3WN.
MMbpugnsauma opbutanen. KpatHbie cBasn. JoHop-
HO-aKLEeNnTOpPHbIN MexaHW3M 00pa3oBaHMSI KOBaNeHT-
Hon cBA3WM. MakcumanbHass BaneHTHOCTb (KoBa-
NEHTHOCTb) anemMeHTOoB. [loHATME O MeTode MOneky-
NSApHbIX opbuTanen. WMoHHas cBA3b Kak ogHa U3 co-
CTaBNAWLWNX peanbHON XMMUYECKOW CBSA3WN, ee CBOW-




ctBa. CteneHb oOKucneHus anemeHToB. MeTtannuye-
cKkas cBs3b U ee npupoaa. CBONCTBa MeTannM4yeckon
cBa3n. BogopogHasa cBA3sb. BrivaHue mexmonekynsap-
HOM W BHYTPUMONEKYNSPHOM BOLOPOAHON CBA3WN Ha
CBOWCTBa BellecTB. MexmonekynsapHoe B3aMMogen-
ctBue. Cunbl BaH-pep-Baanbca. OpueHTaumoHHoe,
WHOYKUMOHHOE M AMCNEPCUOHHOE B3aMMOOENCTBME.

1.4

OO6wme  3aKOHOMEPHOCTU
NpoTEKAHUA XUMUNYECKUX
peakumn.

CKOpPOCTb XMMWYECKMX peakuuin n akTopbl, OT KOTO-
pbiX OHa 3aBUCUT. 3aKOH OENCTBYKOLWUX Macc. 3aBu-
CUMOCTb CKOpPOCTWU OT Temnepatypsbl. [1pasBuno BaHT-
lobda. YpaBHeHne AppeHuyca. SHeprus aktusauum
peakumu. Katanus un katanusaTopsbl. Xumunyeckoe
paBHoBecue. KoHcTtaHTa paBHoBecus. CmelleHue
pasHoBecus. [MpuHumn Jle-llatense. Tennosble ad-
deKTbl XMMUYECKNX peakuun. 3akoH ecca. OHTanb-
nua. OHTponusa. CeobopgHas aHeprus [mbbca. Tep-
MOOAMHAMMWUYECKUIN KPUTEPUI HanpaBleHHOCTU XUMU-
YeCcKOoro npotecca.

1.5

PacTteopbl

OnpegeneHvne pacTBopoB. PacTBopbl xugkue, TBep-
Able, rasoobpasHble. PacTtBopeHve kak  U3MKO-
XUMUYECKUN  npouecc. XMMmnyeckas Teopusi pacTBo-
poB Mengeneesa. ConbBaTbl, rMapatbl, KpucTanmo-
rmapaTbl. KoHueHTpauuss pacTBOpPOB U Crnocobbl eé
BblpaXkeHns (maccoBas gons, obbemHasd gonsd, Mo-
nspHas Oonsi, MonsipHas KOHUEHTpauus, MOnsrbHas
KOHUeHTpauus). PactBopumocTb, pakTopbl, Bnusio-
lWMe Ha BEenuMYMHY pacTBOPMMOCTU. HacbilweHHble,
HeHacbllLeHHble N NepechllleHHble pacTBOpbl. Jnek-
TPONUTLI U HESNEKTPONUTbl. Teopust anekTponutTnye-
ckou guccoumaummn. CunbHble u cnabble 31eKTPoNuThl.
CreneHb unoHusauun. KoHcTaHTa Aguccoumaumu cna-
Obix anekTponuToB. 3akoH pasBefeHunss OcTBanbaa.
Kncnotbl, OCHOBaHUS U COMM C TOYKN 3PEHMS Teopum
anekTponuTuyeckon anccoumaumn. AMoTepHble rma-
poKcMAabl. OnekTponuTuyeckas Aguccoumauus BoAbl.
MoHHoe npowusBepeHne BoAabl. BopgopoaHbi nokasa-
Tenb. [MoHaTve 06 mHgukaTtopax. MNMpuHumMn gencreus
nHaukatopoB. OOMEHHbIE peakunn Mexay WoHamW.
YcnoBust HEO6PaAaTUMOCTM MOHHBLIX peakuuin. MNMponsse-
AeHne pacTBOpPUMOCTU. Peak-uumn HevTpanusauumn u
rmaponusa. CteneHb M KOHCTaHTa rmgponusa. dakro-
pbl, BAUSIOWME Ha rMaponnTM4YecKoe paBHOBECHE.

1.6

OkucnuTenbHO - BOCCTaHO-
BUTEJbHbIE peaKLI,VIVI. 3]'IeK—
Tponus.

OkncneHne 1 BOCCTaHOBIEHNE Kak eduHbIA npouecc.
Tvnbl  OKUCIUTENBHO-BOCCTAHOBUTESBbHBIX  pPeaKkLni.
MeToabl ypaBHMBAHUSA OKUCIUTENBHO - BOCCTaHOBMU-
TemNbHbIX peakuuin: MeTop 3nekTpoHHoro 6anaHca u
MeTo4 nonypeakuui. ONeKTpoaHble noTeHuunansl.
ONEeKTPOXMMMNYECKUN pAd HanpsxeHun. HanpasneH-
HOCTb OKWUCIIUTESIbHO-BOCCTAHOBUTENbHbBIX peakuui.
OneKkTponv3 pacniasoB 1 BOAHbIX PACTBOPOB COMEN.

1.7

KomMmnnekcHble coegnHeHus

CoeanHeHusa nepBoro u Bbicwero nopsigka. Komnnekc-
Hble COedMHEeHWUst U OBOVHble conu. CTpyKTypa KOM-
nnekcHolx coeanHeHuin. HomeHknaTtypa u knaccudum-
Kaumsa KOMMIEKCHbIX coegUHEHUN. YCTOMYMBOCTb KOM-
nnekcoB. KoHcTaHTa HecToMkocTU. XMmyeckasa cBsA3b
B KOMMMEKCHbIX coeanHeHusx (no MBC).

1.8

XMuna 3nNemMeHToB U UX CO-
eNHEeHNN

Meproamyecknini 3akoH Kak OCHOBa CUCTEMATUKU XU-
MUYECKMX arnemeHToB. MeTannbl U HemeTannsl B ne-
puoguyeckon cucteme. OOLMe CBOWCTBA METarmoB.
O6wwme cBoKWcTBa HemeTannoB. XapakTepuctvka
CBOWCTB 3JIEMEHTOB B COOTBETCTBUU C UX MOJIOXKEHUEM
B MepnoamnyecKkon cnucteme.

Booopoa. YHukanbHOe nonoxeHwe Bogopoda B nepu-
ofMYeckon cucteme, ero msmMyeckme U XMmMuYeckue




ceouncTtBa. [lonyyeHve Bogopopa. Bopa. [Nepokcup
Bogopoda. Metannbl A, llA-rpynn: xumMmundeckue
cBOMCTBaA M MeToAbl nonyyeHus. XKecTkocTb BOAbI U
MeToAbl ee YyCTpaHeHMs.

AINIOMUHUIA: NONyYeHne, XMMUYECKNEe CBOWCTBA, BaX-
Henwmne coeguHeHusa M ux ceoictea. O630p CBONCTB
d-metannoe. Xeneso: nonydyeHne,  XMMMUYeckKue
CBOWCTBA, BaXHeWnLune coeauHeHus.

Xummus 6naropogHbix meTannos. dusndeckune n xmmm-
Yyeckne CBOMWCTBA yrnepoda u kpemHus. Okcuabl yrne-
poda n KpeMHusi. YronbHas Kucrnorta un ee conu (kap-
GoHaTbl 1 rugpokapboHaThl). A30T U ero coeauHeHus
(ammuak, okcmabl a3oTa, a3oTHas M a30TUCTast KUCMo-
Tol). MNpobnema 3arpsisHeHMs1 OKpy»KatoLLe cpeabl Co-
edVMHEeHNAMKN a3oTa. XMMUYeCcKne CBOMCTBA Kucrnopoaa
1 o3oHa. MeTtoabl nonyyeHus kucnopoga. Cepa, Ok-
cnabl cepbl. CepHasl, cepHUCTasi, CepoBOAOPOAHas
Kncnotbl U mx conn. ObWas xapakTepucTuka rano-
reHoB. OcobeHHOCTM XxuMun dTopa. [anoreHoBOAO-
poaHble KUCIOTbl M nx conu. Kucnopoacopepxaiine
KMCNOTbI X1opa.

2. MpakTuyeckne 3aHAaATUA

21
2.2
3. llTabopaTopHble 3aHATUA

3.1 XnMunyeckas KMHeTuka CKOpOCTb XMMWYECKON peakuun. 3aBUCMMOCTb CKOPO-
CTM OT KOHLUEHTpauuu, TemnepaTypbl 1 Nnowagun co-
NPUKOCHOBEHMS pearnpyoLimx BeLwecTB.

3.2 XnmMmunyeckoe paBHoBecue BnusHne KoHUeHTpauuum u TemnepaTypbl Ha cMeLlle-
HMe XMMUYECKOro paBHOBECUS

3.3 PacTteopebl [MpurotoBneHme pacTBOPOB 3adaHHOW KOHLUEHTpa-
umn. WMoHHble paBHoBecus, pH cpegpbl. 'Maponua co-
neun. OkncNUTENb HO-BOCCTAHOBUTENbHbIE peaKkLnN.

3.4 Bogopoa, Bopa, nepekuchb | [onyvyeHne aTomapHOro M MONEKynsipHOro sogopoaa.

Bogopoaa XuMunyeckne ceoncTBa Bogopoaa. lNepokcma Booopo-
[a, ero OKMCNUTENbHO-BOCCTAHOBUTESbHBIE CBOMCTBA

3.5 OnemeHTol | rpynnel MC Xnmundyeckme csonctea S- U d-anemeHToB | rpynnbl
rnc

3.6 OnemenTsl Il rpynnel MNC LLlenoyHo-3emMenbHblE  MeTannbl, WX XUMUYECKUe
cBoicTBa. 'opeHune marHus. MNMonyyeHme kapboHaToB U
rmgpokapOboHaToB Kanbuus.

3.7 OnewmeHTsl Il rpynnel MNC AnOMUHUIA 1 ero coeanHeHus. lNonyyeHne n ceoncTea
rmgpokcuaa antoMuHus.

3.8 OnewmeHTsl IV rpynnel MNC Yrnepoa, kpemHuin, ux ceonctea. Conm yronsHom u
KPEMHNEBOW KNCIOT.

3.9 OnemeHTbl V rpynnbl 1C Asor, @ocdop, ceoncTBa NpPoCThIX BellecTs. [en-
CTBME a30THOW KUCNOTbl Ha MeTannbl. Tepmuyeckoe
pasnoXeHne HUTPaToB

3.10 | OnemenTol VI rpynnel M1C Cepa 1 ee coeguHeHus. lNonyyeHne 1 cBONCTBa Cepo-
Bogopoaa. CepHas KucnoTa, ee AencTBvMe Ha meTan-
nbl U HeMeTanNbl. XpoM 1 ero coeanHeHusl.

3.11 | OnemeHThl VIl rpynnel NC [anoreHbl U ux ceomnctea. MonyyeHne 1 cBOMCTBa CO-

eanHeHnn mapraHua. OkucnuTenbHble CBOWCTBA

nepmaHraHata Mapradua.

13.2. Tembl (pasaenbl) AUCUUNIIUHBI U BUAbI 3aHATUX

Ne
n/n

Buabl 3aHATUN (KONMYECTBO YacoB)

HanmeHoBaHue TemMbl
(pasgena) gucumnnuHbl

Jlekunun

pynnoBbie

JTabopaTopHble
KOHCynsTaumm

CamocTosTenbHas
paboTta

Bcero




XuMmsa B cucteme ecTte-
CTBEHHbIX HayK. OcHoB-
Hble NoHATUSA. PyHOameH- 2
TanbHble 3aKoOHbl U Teo-

pun xummn. CTexnomeTt-
pU4ecKme 3aKOHbl XMMUIMW.

CrtpoeHue atoma. lNepuo-
ONYECKUI 3aKOH U Mepu- 2 2 2 6
oaudeckasl cuctema ane-

meHToB .M. MeHgeneesa

Teopusa xmmMunyeckon cBsi-
3u P 4 2 2 8

OOLme 3akOHOMEpPHOCTU
4. | npoTekaHUa XUMUYECKUX 4 6 10
peakumin.

5. | Pacteopbl 8 16 4 28

OkucnuTenbHO - BOCCTa-
6. | HOBUTEmNbHbIE  peakuuu. 2 6 8
OnekTponus.

ES;/II‘IJ‘IGKCHI:IG coefuHe- 4 6 2 12

XapaKTepVICTVIKa SH?MGH- 6 8 10 10 26
TOB N X coeagnHEeEHUN

KoHTponb 36

WToro: 32 8 48 20 144

14. MeToanyeckue ykasaH1MsA Ans ooyyaroLWmMXCcAa No 0OCBOEHUIO AUCLUMIIUHDI:
OpraHusaums usydeHnsa gucumnnuHebl npeanonaraert:

npoBegeHne Nekunn npoeeneHMe NabopaTopHbIX 3aHATUN BHeayaAMTOPHAas CaMOCTOATENbHAsSA
paboTa CTyAeHTOoB

OpraHusaumoHHasi CTpyKTypa NeKUMOHHOIO 3aHATUS:

1. dopmynumpoBKa TeMbl, NTOCTaHOBKa NpPobremMHOro Bonpoca

2. Pa3bsiCHEHNE TEOPETMYECKMX U NPAKTUYECKMX BOMPOCOB 4151 PELLEHUS] MOCTaB-NIEHHOM NpPo-
onembl

3. KOHKpeTHbIE NpUMEPLI PELLEHNS NOCTABMNEHHbIX BONPOCOB

4. BoiBOAObI

5. dopmynupoBka 3agaHust 4Ns CaMOCTOATENBHON paboThl

OpraHusaumoHHasi CTpyKkTypa nabopaTtopHOro 3aHATUS.

1. dopmynumpoBKa Lenun 3aHATuA

2. ObcyxaeHne TeopeTUYeCcKMx OCHOB TeMbI, ONPOC CTYAEHTOB

3. BbinonHeHne paboThl

4. [MpoBepka BbINOSTHEHHbIX 3a4aHUI

5. BbiBOAbI

TekyLwmin KOHTPOMb NPOBOANTCS MyTEM YCTHOrO onpoca CTyAeHTOB, 00CyxaeHus matepuana
ANsi CaMOCTOATENbHON paboThl, BLINOSTHEHNSA KOHTPOSbHbLIX PaboT. M3y4YeHMe OCHOBHbLIX N O0-
NOJSTHUTENBHbIX NIUTEPATYPHbIX UCTOYHUKOB; paboTa C KOHCNEKTaMU NEKUMA; BbINOSIHEHUE 3a-
AaHUN TeKkyLLen aTtTecTauumn; TEKYLLMA KOHTPOSb YCNeBaeMoCTH

15. NepeyeHb OCHOBHOW U AOMNOJSIHUTENILHOW NUTepaTypbl, PeCypCcoOB UHTEPHET, He0bXo-
ANMBIX AN OCBOEHUA UCUUNIIUHBI

a) OCHOBHas nuTepartypa:

Ne n/n NcTOYHMK
loHuyapos E.I'. TeopeTnyeckme ocHOBbI HeopraHnyeckon xmmun / E.I". T'oH4apos,
1. KO.1M. AduHoreHos, B.1HO. KonagpawwuH, A.M. XoBuB. — BopoHex : N3pgaTtenbckui

aom BI'Y, 2014. — 589 c.

MudTaxosa, H.L. O6wasa n HeopraHnyeckas xumusi. Teopus n npaktuka : ???? yyebHoe nocobue /
2. MwndTtaxoea H.LU., MeTtpoBa T.MN. — Mockea : KHUTY, 2018 .— 308 c. — Ob6was n HeopraHuyeckasi
xumns. Teopus M NpakTvka [OnekTpoHHbIN pecypc]: y4ebHoe nocobue / H.LU. Mudtaxosa, T.M1. MeT-



https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3685&TERM=%D0%9C%D0%B8%D1%84%D1%82%D0%B0%D1%85%D0%BE%D0%B2%D0%B0,%20%D0%9D.%D0%A8.%5B1,1004,4,101%5D&LANG=rus

poea - KasaHb : WapatenbctBO KHUTY, 2018. — ISBN 5-7882-2345-2 .—
<URL:https://www.studentlibrary.ru/book/ISBN9785788223452.htmI|>.

OsynuyaHckasn, H.H. OBwaa n HeopraHuyeckas xumusa : ???? moHorpadusa / [synuuaHckaa H.H.,
Epmonaesa B... — Mockea : MI'TY um. H.Q. baymaHa, 2018 .— 463 ¢. — O0wasn un HeopraHuyeckasi
3. Xumust [ONEeKTPOHHbIN pecypc]: y4ebHoe nocobue ans TexHudeckmx By3oB / H.H. [IBynuuaHckas, B.W.
Epmonaeea - M. : UsgatensctBo MI'TY mm. H. 3. baymaHa, 2018. — ISBN 5-7038-4767-1 .—
<URL:https://www.studentlibrary.ru/book/ISBN9785703847671.html>.

6) gononHWTenbHasa nuTeparypa:
Ne n/n NcToYHMK
4 XayckpodT K. CoBpeMeHHbIN Kypc obien xumun: B 2 T. / K. XayckpodT, 3. KoH-
' cTabn. — M. : Mup, 2002. — T.1. — 540 c.
5 Hekpacog b. B. OcHoBbl 06wen xumuu: B 2 7./ Bb. B. Hekpacog. — CI10: JlaHb,
' 2003.
6 MpmHByA H. Xumus snemerToB: B 2 1. T.1/ H. I'punBya, A. QpHWo; - 3-e nsg. — M.:
' BuHowm, JTabopatopus 3HaHui, 2015. — 607 c.
7 MpmHByAa H. Xumus anemeHToB: B 2 1. T.2/ H. I'punBya, A. QpHWo; - 3-e nsg. — M.:
) BuHom, JTabopaTopus 3HaHuK, 2015. — 670 c.

B) MH(pOpPMALIMOHHbIE ANEKTPOHHO-06pa3oBaTenbHble pecypchbl (ouumnanbHble peCypCbl UHTEPHET)™:
Ne n/n Pecypc
8 National Center for Biotechnology Information /US National Library of Medicine
' (http://www.pubmed.com).
9. OBC OnekTpoHHas 6ubnmnoteka TexHnyeckoro Bysa. — URL: http://www.studmedlib.ru
10. | www.plib.ru/library/
11. | www.lib.vsu.ru — 3HB Bl'Y

16. NMepeyeHb y4e6HO-MeTOAMYECKOrO 06GecneyeHUs Ans CaMOCTOATeNIbHON paboThl

Ne n/n McTouHUK
1 AdomHoreHoB 0. M. Xumus brnoreHHbix anemeHToB / FO. . AduHoreHos, E. I'. ToH-
yapos, A. M. XoBus, N.A. BycbirnHa. — BopoHex : UIMLU BI'Y, 2010. — 438 c. 3 NoH4apoB E.I".
° O6bwas xumus / E.I'. MToHyapos, FO.I. AduHoreHos, A.M. XoBuB. —
BopoHex : N3a-Bo BopoHex. roc. yH-T1a, 2010. — 401 c.
3 www.lib.vsu.ru — 3HB BI'Y

17. O6pa3oBaTesfibHble TEXHONOINMU, UCNOJib3yeMble NpU peanusaumm y4yeOHOW gucum-
NSIMHbI, BKKOYasi AUCTaHUUOHHbIe obOpa3oBaTtenbHble TexHonorum (AOT, anekTpoHHOe
oby4yeHue (30), cmewaHHOe OOyyYeHue):

1. YUTeHune nexkuuni ¢ NCNonbL3oBaHMEM Cnana-npe3eHTaumn.

2. 'HdopMaunOHHO-KOMMYHUKALMOHHbIE TEXHONOMMKN (KOHCYNbTaumMm npenogasaTtens Yepes Te-
mMaTuyeckme opymbl UM BeOBMHApbl C  WCMNOMb30BaHWEM  3MEKTPOHHOW  MH(OPMALMOHHO-
obpasoBatenbHon cpeabl PIEOY BO "BI'Y" - ObpasoBaTenbHbli nopTan «ONeKTPOHHbIN YHUBEpCUTET
BIry» (www.moodle.vsu.ru).

3. MHdopmaumnoHHble TexHonormum (goctyn B IHTepHeT)

4. 3HB BI'Y www.lib.vsu.ru

18. MaTepnanbHoO-TeXHU4YECKOe obecneyeHme AUCLUNIINHDI:

MynbTumegunHasa TexHuka. CtaHgapTHoe obopyaoBaHme nabopaTtopuin NpakTukyma no obLuen n Heop-
raHM4YeCcKom XMmum — nabopaTopHble CTOSbI, BbITAXXHbIE CUCTEMbI, ANEKTPOHHbIE BECHI, CYLUUSIbHbIE
LWwKadbl, KOMMNbIOTEPLI, TabopaTopHasa nNocyaa, XMMUYeckne peaktmebl U T. N. B Tom uucne:

BaHsa 4-x mecTHasa BoasHas
Ouctunnatop

buonctunnaTtop

Becbl nabopatopHble J16-120A
Becbl «Ohaus»

MarnuTtHasa mewanka
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KpuoTepmocTaT XUOKOCTHOM

Meub TpybuaTas 1-1.4-40
PH-MB meTp

CnektpodotomeTtp CP-2000-02

dotomeTp KOK-5M

KomnbloTepHas nsmeputensHasa cuctema L-micro ¢ gatdymkamu pH, TemnepaTtypbl, ONTUYECKON NIIOTHO-

CTun.

19. OueHou4Hble cpeacTBa ANs NPoBeAeHUA TEKYLEN U MPOMEXYTOYHOM aTTecTauum

AepxaHnem cnenyrwmx pasgenos AUCUNNIIUHDIL

MopsiAoK OUEHKM OCBOEHUsi obyyatowmmmucs y4ebHOro martepuana onpeaensietcsi co-

HanmeHoBaHue pasge- Muankatop(bl) oo-
Ne pasn A P(en) A OueHouHble cpea-
o/n | 1@ AnCUMANMHbI (mopy- KomneTeHuunsi(n) CTUXKEHUS Komne- cTBa
ns) TeHUMn
Ol1K-1.2 Ncnonbay-
€T OCHOBHbIE ecTe-
CTBEHHOHAay4Hble
OMK-1 y
NOHATUS N METOAbI
CnocobeH ncnonb3oBaTb U .
Xnumus B cucteme ecrte- nccnegoBaHum npu
NPUMEHATb PyHOAMEHTanbHbIE
CTBEHHbIX Hayk. OCHOB- peLueHun npodgec-
W NpuknagHble MeguumHcKue, Komnnektsl KUM
Hble noHATMA. DyHaa- CUOHarnbHbIX 3agay
€CTeCTBEHHOHaY4YHblE 3HaHMWS AN TEKYLUMX U
1. | MeHTanbHLIE 3aKoHbl U OISl NOCTaHOBKU U peLleHuns NPOMEXYTOYHbIX
Teopum  xumumn. Cre- P OrlK-1.3 . UNHTep- P yTo
CTaHAapTHbIX U UHHOBALMOH- aTTecTtauun
XNOMETPUYECKME 3aKo- _ | npeTupyet pesynb-
HbIX 3aga4 NpodeccrnoHarnbHoM
Hbl XUMUWN. TaTbl ECTECTBEHHO-
neaTenbHOCTH
Hay4HbIX Uccrneno-
BaHWI NPU peLLeHnn
npodeccnoHanbHbIX
3agad
Ctpoenune artoma. [le-
P 2 Komnnektbl KM
PUOOUYECKMI 3AKOH MU NS TEKYLLAX 1
2. | nepuoagnyeckas cucte- OnK-1 OrlK-1.2, OrK-1.3 y
NPOMEXYTOUHbIX
Ma oanemeHtoB [.W. 9
atTecrtauun
MeHgeneesa
OlK-1.2, OlNK-1.3 Komnnektsl KUM
3 Teopus XMMUYECKON OMK-1 NS TEKYLLUMX U
CcBA3N DOMEXYTOYHbIX
rrectayum
OriK-1.2, OrK-1.3 KomnnekTtbl Kum
OOuwme 3aKOHOMEpPHO- ONS TeKyLWMX 1
4 CTU NpOTEKaHUS XUMU- Or1K-1 NPOMEXYTOYHbIX
YeCKMX peakuni. aTTecTtayun, npak-
TU4YecKoe 3aJaHune
Orl1K-1.2, OlNK-1.3 KomMnnekTbl Kum
0N TEKYLLMX U
5 PacTBopbl Or1K-1 NPOMEXYTOYHbIX
atTecTtayun, npak-
TU4YeCcKoe 3aJaHune
OlK-1.2, OlNK-1.3 Komnnektbl KM
OkucnutenbHo - BOC- 1S TEKYLLMX W
6 CTaHOBUTENbHbIE peak- Or1K-1 y
NPOMEXYTOYHbIX
LMK, DNekTponms. .
arTecTtauumn
OrlK-1.2, OrK-1.3 Komnnektbl KUM
NS TEKYLUX U
KomnnekcHble  coeau- A yi
7 OrlK-1 NPOMEXYTOYHbIX
HeHus _
aTTecTtauun
8 Xapaktepuctuka  ane- OMK-1 OrK-1.2, OlNK-1.3 Komnnektsl KUM
MEHTOB N WX COeaunHe- AN TEKYLUMX U




HanmeHoBaHue pasge- WHankaTop(bl) go-
na gucuunnuHel (Mogy- KomneTteHums (1) CTUXEHUA KoMne-
ns) TEeHUMn

Ne
n/n

OueHouHble cpea-
cTBa

HUI NPOMEXYTOUHbIX
arTecTayum

Ok3ameH: lNepeyeHb
MpomexyToyHasi aTTecTauus BOMPOCOB (TecT,
dopma KOHTPONs — 3K3aMeH KMM), npaktuyeckve
HaBbIKA

20. TunoBble oUueHO4YHbIE CpeACTBa U MeToOAMYECKMe MaTepuanbl, onpegensiowme npo-
ueaypbl oLeHUBaHUA

20.1. TeKyLunin KOHTPOIb YCNEeBaeMoCTun

KoHTponb ycneBaeMocTv No AUCUMMINHE OCYLLECTBSIETCS C MOMOLLBIO CegyoLWmX OLEHOUYHbIX
CcpencrTs:
1. Tekywas aTrectaums

NpuMepHbIN NepeyvyeHb BONPOCOB 415 TEKYLWEeN aTTecTaunm

1. ®yHaameHTanbHble TEOPUN U 3aKOHbI XMMUMW: aTOMHO-MONEKYNSAPHas TeOpUst; 3aKOH COXpPaHEHUs Macchbl 1
aHeprun; MNeprnognyecknii 3aKoH; TEOPUST XMMUYECKOTO CTPOEHMS.

2. CoBpemeHHas xMMuyeckass aTommcTuka. ATom, Monekyna, kpuctann. [NpocTble u CRoXHble XMMuYe-
ckve coemHeHusi. da3a kak HoCUTeNb CBOWCTB BeLlecTBa, He obnagatoLero MoneKkynsapHOn CTPYKTYPOW.
AnnoTtponus n nonumopdnsm.

3. CrexvomeTpuyeckme 3aKOHbl XMMMK (3aKOH NMOCTOSIHCTBA COCTaBa M CBOWCTB, 3aKOH KpaTHbIX OTHOLLEHWN).
OrpaHvyeHHbIN XxapakTep 1 rpaHuLbl MPUMEHUMOCTN CTEXMOMETPUYECKNX 3aKOHOB.

4. PasBuTue npegcTaBneHuii 0 ctpoeHuun atoma. lNnaHetapHasa mogens Pesepdopaa. Teopusa Bopa.

5. OcCHOBblI KBaHTOBO-MEXaHWYECKOro OnucaHus CTpoeHus aToma. KopnyckynsipHO-BONHOBas npupoaa
anekTpoHa. ATomHasa opbutans. KBaHTOBbIE YMcha.

6. OcHOBHble npasuna 3anofnHeHus opbutanen anekTpoHamu (NPUHUMN HauMEHbLUEN SHepruun, NpaBuno
Kneukosckoro, npuHuun MNaynu, npasuno XyHaa).

7. Tepuoguueckuii 3akoH .M. MeHgeneeBsa, ero coBpemeHHas hopMynmnpoBka n umanyecknii cmbicn. Ctpo-
eHVe Neprmoanyeckor CUCTEMbI ANIEMEHTOB. 8. Xumuyeckas CBsi3b, €e OCHOBHbIE XapaKTepUCTUKKN (SHep-
rMs, ANMHA, HaNnPaBIEHHOCTb).

8. T[lpencraBneHne o MOHHOW CBSA3MN.

20.2. TeKywmn KoHTponb ycnesaemocTtu lNMpumep npakTuyecknx 3agaHum

1 3apgaHue. OnpegenuTb COCTaB KOHUEHTPUPOBAHHOW CEPHOW KUCHOThbl, MMEIoLenca B na-
OopaTopun, C NOMOLLLID apeoMeTpa 1, npoBeas HeobxoAuMmble pacyeTbl, NPUrotToBuUTb M3 Hee 100
M pacTBopa C MaccOBOW [oneil KMCNOTbl, yKasaHHOW npernogasaTteneMm. B npucytctBuu npenapa-
TOpa W3MEpUTb MIIOTHOCTb MOSly4EHHOr0 pacTBopa M CPaBHUTbL €€ 3Ha4YeHue C NpeacTaBfeHHbIM B
Tabn. Paccuntath owmnbKy onpegeneHms. Yem oHa MoxeT ObiTb Bbli3aBaHa?

W, % | H2SO4
2 1,013
4 1,027
6 1,040
8 1,055
10 1,069
12 1,083

2. 3agaHue. Paccuntatb 06bem 98%-Hom cepHomn kucnoThl (p =84,1r/mMn) Ana NpurotoBneHus: a)
200 mn 84,3% pactBopa (p = 77,1 r/mn); 6) 400 mn 0,014 pactBopa (p= 1r/mn).

Kputepun oueHku:

Kputepuamm oueHnBaHusa koMneTeHunn (pe3ynbTaToB) ABMASIOTCA:

- NOAroToBKa K 3aHATUIO (OhopMneHne 3aHaTuA B paboyen TeTpagu B COOTBETCTBUN C METOAU-
YeCKUMU pekoMeHAaUUsaMm);

- OTBETbI HA YCTHbIE BOMPOCHI M0 TEME 3aHATUSA U coaepxaHuo nabopaTtopHon paboTsl;



- aKTMBHOCTb M CAMOCTOSITENBbHOCTb MPU BbIMONHEHWWN 3aaHUS;

- 0hopMIEHUsI pe3ynbTaToB B COOTBETCTBMM C METOAUYECKUMY PEKOMEHOALMSAMM;

- YMEHMe aHanu3MpoBaTb, 06CyXaaTb NONyYeHHble pe3ynbTaTbhl U CaMOCTOSTENbHO HOPMYynu-
poBaTb BbIBOAbI.

PaboTa cuntaeTcs BbINOMHEHHON U 3a4TEHHOW, ECNN CTYAEHT B KOHLE 3aHATUS NpeacTaBun OT-
YyeT B COOTBETCTBMU C METOAMYECKUMUN pekoMeHaaLNaMM.

20.3. NMpomexyTouyHaa aTtrecraums

MpyMepHbI NepeYeHb BOMPOCOB K 3K3aMeHY:

1. dyHOameHTanbHble TEOPUM U 3aKOHbI XMMUKU: aTOMHO-MOSIEKYNISIPHAA TEOPUst; 3aKOH COXpa-
HEeHWUsi Maccbl U aHeprun; MNeprnognyecknin 3aKoH; TEOPUSt XUMUYECKOTO CTPOEHMUSI.

2. CoBpeMeHHasa xuMmudeckas atoMmcTuka. ATom, Monekyna, kpuctann. lNpocTtbie u crnox-
Hble XMMnyeckune coeanHeHms. dasa kak HOCUTENb CBOMCTB BELLECTBA, He obnagarowero Monekynsap-
HOWM CTPYKTYpOr. ANnoTponusa n noanmmMopusm.

3. CtexmomeTpmyeckme 3akoHbl XMMUK (3aKOH NOCTOSIHCTBA COCTaBa W CBOWCTB, 3aKOH KpaTHbIX
OTHoLLEeHUI). OrpaHnYeHHbI XapaKkTep 1 rpaHnLbl NPUMEHUMOCTU CTEXUOMETPUYECKNX 3aKOHOB.

4. Pa3suTne npencrasrieHnin o cTpoeHun atoma. [NnaHeTtapHas mogens Pesepdopaa. Teopus
Bopa.

5. OCHOBbI KBaAHTOBO-MEXAHUYECKOro OnucaHusa CTpoeHua atoma. KopnyckynsipHO-BONHoOBas
npupoga anekTpoHa. ATomHas opbutanbs. KeaHToBbIE Yncna.

6. OcHOBHble npaBuna 3anofiHeHus opbuTanen anekTpoHamy (NPUHUMN HaUMEHbLUEN

3Heprun, npasuno Kneykosckoro, npuHumMn MNaynu, npasuno XyHaa).

7. Nepuogunyeckun 3akoH O.V. MeHgeneesa, ero copemMeHHas hopMynupoBka n msnyeckun
cMbicn. CTpoeHne nepnoanyeckon CUCTEMbI ANIEMEHTOB.

8. Xummnyeckasi cBsi3b, €e OCHOBHbIE XapaKTEPUCTUKUN (IHEPrus, AfMHa, HanpaBneHHOCTb).
9. lNpencraBneHne 0 NOHHOKM CBA3N.

10. KoBaneHTHasi cBsi3b: 0OMEHHbIA 1 AOHOPHO-aKLENTOPHbIN MeXaHU3Mbl 0Opa3oBaHus; CBOK-
cTBa cBsA3W. [1pefcraBneHne 0 KpaTHbIX CBA3SX.

11. M'mbpnansaumsa atomHbix opbuTtanen. Tunbl rMGpuan3aunm n reoMeTpusa Monekyn (Ha npume-
pe coeanHeHuin ¢ sp-, sp2-, sp3- rmbpuansaumen opbutanen LeHTpanbHoro ato-ma).

12. MeTannu4yeckas cBs3b. Pramyeckme CBOMCTBA NPOCTLIX U NEPEXOOHbIX MeTannos, obycnos-
NeHHble 0COBEHHOCTAMM XUMUYECKON CBSA3UN B HNX.

13. BogopoaHas ces3b.
14. MexmonekynsapHoe B3aumogaenctaune (cunel Ban-gep-Baanbca).

15. CoeavHeHusi NepBoro u Bbiclero nopsagka. KomnnekcHble coeguHeHns U BONHbIE COSW.
HomeHknaTypa KOMMMAEKCHbIX COEANUHEHWA.

16. Knaccndpukaumsi KOMNIEKCHbIX CoeaMHEHNIN. YCTONYNMBOCTbL KOMMNNeKcoB. KOHCTaHTa HECTON-
KOCTMW.

17. TepMmognHaMUYeECKNE CUCTEMBI: OTKPbITbIE, 3aKPbITble, U30SIMPOBaHHbIe. PYHKLMU COCTONA-
HUA. BHYTpeHHAsa aHeprus, aHTanbnus. NepBoe Havano TepMoguHaMUKK.

18. TennoBble adhdeKTbl XMMUYECKUX peaKkumii. 3akoH 'ecca u cneacTBus ns Hero.

19. OHTponua. CeoboaHas aHeprua Mmb66ca. TepmoanHaMmnYeCcknin KpUTepun HanpasBNeHHOCTU
XMMUYECKOro npotecca.

20. ObpaTumble 1 HeobpaTUMble XMMUYeckne peakunn. CoCToOAHNE XMMUYECKOTO PaBHOBECHS.
KoHcTaHTa paBHoBecus. MNMpuHuwmn Jle - WWaTenbe.

21. Xnmundeckas kmHeTmka. CKOpOCTb XMMMUYECKON peakunn. 3akoH SENCTBYOLNX Macc.

22. BnivsiHne Temnepartypbl Ha CKOPOCTb peakumu. MNpasuno BaHT-Modda. YpasHeHne AppeHuy-
ca. OHeprus akTMBaLuun peakumm.

23. Katanus. MNpuHuMn 4encTBuSA kKatannm3aTopos 1 MHIMGUTOPOB.

24. Bugpbl aucnepcHblx cucteMm. MazoobpasHble, Xunakue, TBepable pacTBopbl. PacTtBopeHme kak
Ur3nKo-xummyeckuin npouecc. ConbBathl, rmapathbl.



25. HeHacbllLeHHble, HacbllleHHble, NepechbilleHHble pacTBopbl. Cnocobbl BblpaXKEHWUsS KOH-
LIeHTpaLmmn pacTBOpPOB.

26. Teopus anekTponnTnieckon noHnsaumm. CteneHb U KOHCTaHTa MoHM3aunn. CunbHble N cna-
Oble anekTponuTbl. 30ToHMYecknin koaddunumneHT BanT-INodda.

27. QnekTponuTnyeckas gmuccoumaumsi KUCNoT, OCHOBaHUN, conen. AMOTEpPHbIE TMAPOKCUAbI.

28. NoHusaumsa Bogbl. MoHHOE npounsBeneHmne Bogbl. BogopoaHbii nokasatens (pH), rmgpok-
CUnbHbIV NnokasaTens (pOH).

29. 'vaponus conen. ®akTopsbl, BAMAIOWMWE HA CTENEHb MMOPONM3a Conu.
30. lNpounseeneHne pactTBOPUMOCTU. YCrnoBus obpasoBaHnsa N pacTBOPEHUST Ocagka.

31. OKMCNUTENbHO-BOCCTAHOBUTENbHbIE peakuunn. CteneHb okncneHuns. TUNuYHbIe OKUCINTENK
n BocctaHoButenu. Metoq ANEKTPOHHOro 6anaHca. MeTop I'IOJ'IypeaKLI,VIIZ.

32. CtaHgapTHble 3MeKTpoaHbIe NOTEHUNanbl MeTannos. Psag HanpsbkKeHnn MeTansos.
33. 3nekTponus pacnnaBoB U BOAHbLIX paCTBOPOB COSeN.

34. MeTannbl 1 HemeTannbl B nepuoanyveckon cucteme. ObLMe CBOMCTBA METasIOB.
35. O6Lwme cBocTBa HEMETANOB.

36. Bogopog. lNonoxeHne B nepnognyeckon cucteme, msnyeckne nu XuMmyeckmne CBOMCTBA.
MeToabl nonyyeHns Bogopoaa.

37. WenoyHble meTanmnbl. XMMUYeCcKkne CBOMCTBA U METOAbI MOMyYEeHUs.
38. ANOMUHUIA: NonyYeHne, XMMUYecKkne CBOMCTBA, BaXKHENLLIME CoegMHEHUS.
39. XKeneso: nony4yeHve, XuMMyeckue CBOMCTBA, BaXKHENLUNE COEANHEHNS.

40. dusnyeckne n xummyeckue CBOMUCTBA yrnepoaa n kpemHus. Okeuapl yrnepoga n KpeMHus.
YronbHasa KucroTa n ee Conu.

41. A30T n ero coegmHeHus (ammMmak, okCuabl a3oTa, a3oTHas KUCoTa).

42. XumMmmyeckune CBOMCTBa K1cropoda v o3oHa. Metoabl nonyydeHns kucnopona.

43. MNepokeng Bogopoaa. Okcmabl U Nepokcuabl akTUBHbLIX METansoB..

44. Cepa, okcuabl cepbl. CepHas, cepHuUcTas, cepoBoaopoaHas KUCOThl U UX COMN.

45. Obwan xapakrepucTtunka ranoreHoB. OcobeHHOCTU XuMuK dpTopa.

46. [anoreHoBOOOPOAHbLIE KUCMNOTLI U X conu. Kncnopoacoaepkalime KUCNOThI Xopa u ux

conu.
YpoBeHb
KpuTepuu oueHuBaHna kKomneTeHuum cdopmmpo- Llkana oueHok
BaHHOCTM
KOMMeTeHUun

BcecTopoHHne u rnybokue 3HaHua yvebGHoOro matepwuana, | [losbiweHHbIl Omnu4Ho
NpefyCMOTPEHHOIO NpPOrpammoi; nosiHble, 0OOCHOBaHHbIE OTBETHI ypOo8eHb
Ha Bce Bonpocbkl. OTBET COOTBETCTBYET B MOSIHOW Mepe BCEM Mepe-
YNCNEHHBIM KOMMNETEHLINSIM.

MonHoe 3HaHMe yyebHOro mMartepuana, npegycmoTpeHHoro | basoenil ypo- Xopowo
nporpaMmon; OTBeT OOOCHOBaH, aprymMeHTMpOBaH, HO [OOMyLUEHbI 8eHb
OLIMOBKN M HETOYHOCTMU, KOTOPbIE MCMPAaBIieHbl NOCMe 3aMedyaHun npe-
nogasarens. OTBET COOTBETCTBYET HE MOSIHOMY OCBOEHMWIO KOMMETEH-
LINA.

3HaHMe OCHOBHOro y4yebHOro matepuana, npegycMOTPeEH- lMopoeosnbili  |YOosnemeopumersisHO
HOro NPOrpamMoN; OTBET HEMOSHbIN, 6e3 060CHOBaHWA, 06BSICHEHWIA, ypOBEHb
C OlWMbBKaMu, KOTopble YCTPaHATCA MO AOMOSNIHUTENbHLIM BOMpPOCaM
npenogasaTens. [okasbiBaeT HE4OCTAaTOYHOE BriafjeHMe KOMMETEHL M-
AMU.

3HaHMA HecucTemMaTu4eckue, OTPbIBOYHbLIE; B OTBETax A0- - Heydosnemsopu-
nyLeHbl rpyoble, NpUHUMNManbHble OLNGKM, KOTOPbIE HE YCTPaHATCS mesibHO
nocrie HaBoAsLMX BonpocoB npenogasatens. OTka3 ot otBeTa. Kowm-
NneTeHLMn He OCBOEHBI.

20.3 PoHA OLEHOYHbIX cpeacTB ChOPMMPOBAHHOCTU KOMMETEHUUW CTYAEHTOB, PeKo-
MeHAyeMbIn ANnA NpoBeAeHUA AUMarHOCTUYeCKUX pabort



MepeyeHb 3agaHui Ans npoBepku cchopMMPOBaHHOCTU KOMMETEHL UM
1) TecToBble 3agaHus:)

Tecm 1

BaneHTHOCTbL (pocdopa B Monekyne opTodhocOOpPHON KNCNOThI paBHa:
1) +3; 2) 4, 3) -3; 4)5

OTBeT: 4

Tecm 2

CoeanHeHne ¢ MIOHHOM XMMNYECKOW CBSA3bIO:

1) HCI; 2) CsF; 3) Oz; 4) SiO2

OTBerT: 2

2) cMTyauMoHHbIe 3aaHNA C pa3BEPHYTbIM OTBETOM CIOXHbIE

Hanbonblee ocmMoTMyeckoe gaBneHne MMeeT BOOHbIN pacTBOp C KoHUeHTpaunen 0,1 monb/n:
1) CaClz; 2) ntoko3a; 3) Caxapoasa; 4) NaCl

OtBeT: 1. OcmoTMYeckoe AaBneHne 3aBUCUT TOSNbKO OT KOHUEHTpaumun. [Nioko3a u caxaposa
ABNAIOTCA HEANEKTPONMTaMKM T.€. He pacnagatotcst Ha noHbl. NaCl anccoummpyeT Ha 2 MoHa,
CaClz, Ha Tpu noHa. Yem Gonblie BygeT YacTuu, TeM Bbile OCMOTUYecKoe aasnenune. Cnego-
BaTesibHO, BogHbIn pactBop CaClz byaet cosgaBaTh H6orblliee 0CMOTMYECKOE AaBneHue.

3) cuTyaLMOHHbIE C pa3BEPHYTHIM OTBETOM MPOCTLIE)

1. BogHbi pacTBop xnopuga Hatpust UMeeT 3HadeHune pH=7. [NMoyemy?

OtBerT: aTa cosfb, 06pa3zoBaHHOE CUITbHLIM OCHOBAHWEM U CUITbHOW KUCNOTOM, rTMAPOSiM3y He
noaBepraeTcs, T.K. B NIEBOM YaCTU YpaBHEHNSA 3TON peakumm HaxoanTcs ManoanccoummpoBas-
Hoe coeguHeHune (H20) n xumunyeckoe paBHOBECHE CMeLLaeTCa B CTOPOHY UCXOOHbIX BELLECTB.

2. Yem oTnnyaeTcsa peakums AMCNponopLMOHNPOBaHNA OT BHYTPUMONEKYNAPHON OKUCINTENb-
HO-BOCCTaHOBUTENbHOWN peakunmn?

OTBeT: B peakumn gMcnponopunoHMpOBaHMsS OKUCIIUTENEM U BOCCTAHOBUTENEM ABNAETCS OAWNH
N TOT e 3fieMeHT. A BHYTPUMOSEKYNSIPHOM peakunmn OKUCNNTESb U BOCCTAHOBUTESb B Pa3HbIX
aTtomax.

4) 3apaHus, TpebyroLlero KOpoOTKOro oTeeTa

1. BewecTBo, M3MeHsOLWEEe CKOPOCTb XMMUYECKON peakumm 1 He pacxogylolleecs B npouecce
B3aMMOOEeNCcTBUA, 3TO
OrtBerT: kaTanuasaTop

2. ypaBHeHme AppeHl/lyca onncbliBaeT 3aBUCUMOCTb CKOPOCTU XUMUNYECKOWN peakuunn ot

OTBeT: TeMnepaTypbl

CTpyKTypa, KpUTepun U1 LLKanbl OLleHNBaHUA:
[nsa oueHnBaHMA BbINOMHEHMSA 3a4aHUIN Ucnonb3yeTcs 6annbHas Wwkana:
1) 3aKpbITble 3a4aHus (TECTOBLIE, CPEeAHU YPOBEHb CITOXHOCTW):
e 1 6ann — ykasaH BepHbI OTBET;
e (0 6Gannos — ykasaH HEBEPHbI OTBET, B TOM YMCIIE YaCTUYHO.
2) OTKPbITbIE 3a4aHu1S (TECTOBbIE, NOBbILUEHHbLIN YPOBEHb CITOXXHOCTM):
e 2 BGanna — ykasaH BepHbI OTBET;
e (0 6Gannos — ykasaH HEBEPHbIA OTBET, B TOM YMCIIE YaCTUYHO.
3) OTKpbITbIE 3a4aHUS (MUHU-KENCbI, CPEAHUA YPOBEHb CIOXHOCTH):
e 5 GannoB — 3ajaHue BbINOMIHEHO BepHO (MONyYeH MNpaBuibHbIA OTBET, OOOCHOBaH
(aprymeHTnpoBaH) xof BbINONHEHUs (Npy HEO6X0OUMOCTN));




e 2 Ganna — BbINOMIHEHWE 3a4aHUS COAEPXKUT He3HaYUTENbHblE OWMOKN, HO NpuBeaeH
NPaBUmbHbIN  XOL pPacCYyXOEHUU, WM  NOoSiydeH BepHbI OTBET, HO OTCYTCTBYeT
ob6oCHOBaHME xoga €ero BbINOSIHEHUSA (ecnv OHO ObIo HeobxoguMbiM), UK 3agaHve
BbIMOJSIHEHO HE MOMIHOCTbIO, HO MOSMyYeHbl MPOMEXYTOYHbIE (YacTUYHbIE) pe3ynbTaThl,
oTpaxarlune NpaBUNbHOCTb XOA4a BbINOMHEHUA 3aJaHus, uUnu, B Criydae ecnv 3ajaHue
COCTOUT U3 BbINOSIHEHNS HECKOMBbKNX noasagaHun, 50% KOTopbIX BbINOSTHEHO BEPHO;

e 0 GannoB — 3agjaHMe He BbIMOSIHEHO UMW BbLINOIHEHO HEBEPHO (XOA4 BbIMNOMHEHMUS
OWNBOYEH U COAEPXKMUT rpydble OWMBKKM, 3HAYMTENBHO BRMSIOLWNE Ha AanbHenwee ero
n3yyeHue).



