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PaGouas nporpamma puctmmuinesl «Heopranuueckast xamus» 171 00yYarOmuXcs 1Mo
cnemmanbHocTd 04.05.01 PynnaMeHTansHas v NPUKIaHAs XUMHS, COCTABICHA HA OCHOBAHHH
DenepanibHOTO TOCYAAapCTBEHHOTO 00pa30BaTENBHOTO CTAHAAPTA BHICIIErO OOPa3OBAHHS —
cneqpanuTeT mo crnemmansHocTd  04.05.01 DynmameHTanmbHas W OPUKIAAHAS  XHMHUS,
YTBEPKICHHOTO MprKasoM MunucrepcTsa o0pasoBaHus 1 Hayku Poccuiickoit denepaimu o1
13umons 2017 r. Ne 652 (¢ msm. u gom.), [lopsmka opraHmM3alMy M OCYLIECTBICHHS
00pa3oBaTeNbHON NEATENBHOCTH MO 00PA30BATEIBHBIM IPOrPAMMAaM BBICIIEr0 OOPa30BAHMS —
nporpamMmaM 0akanaBpuarta, NpOrpaMMaM CIICLMAIMTETa, NPOTPaMMaM  MaruCTPaTyphl,
YTBEPXKICHHOTO IIPHKa3oM MHHHMCTEPCTBA HAYKM H BhICIIEro 00pa3oBanus Poccuiickoii
Deneparun ot 06 anpens 2021 r. Ne 245 (¢ u3M. ¥ 10I.), B COOTBETCTBYH C Y4EOHBIM TIIAHOM,
YTBEPXICHHBIM YueHbiM coBeToM CI'BOY BO «Jloul 'Y» mis Habopa 2024 roga.
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1. MECTO JUCLIUIIIMHBI B CTPYKTYPE OBPA3OBATEJIBHON ITPOI'PAMMEBI

I.1.

TpeboBanust K MpenBapUTEIBbHON MOJTOTOBKE 00YYAIOUIMXCS, MPEIIIECTBYIONINE

Y COMMyTCTBYIONIUE JUCHUILUIMHBI, HA KOTOPBIX OCHOBBIBAECTCS U3YyUECHHUE JAHHOM:
0a30Bas MOATOTOBKA MO0 XUMHH B 00bEME IPOTpaMMBbI CPETHEN IIIKOJIBI,
JUCLIMIUTMHBI IpOrpaMMBbl crieruaiuTera: Matemarnka, Ousuka.

1.2.

JIMCUUIUINHBI, KypCOBble paOOThl U MPAKTUKH, JJISI KOTOPBIX OCBOCHHUE TAHHON

JTUCIUTIIMHBI HEOOXO0IMMO KaK Mpe/IIIECTBYIOMIEE:

Amnamutuyeckas XHUMUS,

buznueckas

XHUMMUA, KpUCTAJNIOXUMMU, OCHOBBI

HEOPTaHUYCCKOIro CMHTE3a, IIPOU3BOACTBCHHAA IIPpaKTUKa: TEXHOJIOTNYCCKasd.

2. OIIMCAHME JUCLUITIIMHDBI

2.1.001mas xapakTepucTUKa

HanMeHnoBanue nmokazareis

3HaueHne moKasareis

Ha3zBanue o0pazoBaTenbHOM MPOrpaMMBbl

04.05.01 ®dynnaMmeHTanbHas W MpUKIATHAS
XuMUs (TTporpamMma CreryagnTeTa)

IIudp 1 Ha3BaHKE B COOTBETCTBUU C yUEOHBIM
TUIAHOM

b1.b.14. Heoprannyeckast Xumust

YacTrs 00pa3oBaTeNbHON TPOTPAMMEBI

Bba3oBas yacTb

KonnuecTBo 3a4eTHBIX €IUHALY BCETO YaCOB

17/612

2.2. Pacnipenenenue yacoB 1o ¢popMam | rmepruoaam o0ydeHHs

OO011ee KOJTUYECTBO YaCOB
o = CaMoCTOSI-
®opmMma 2, Q N
> g JIEKLIH- nabopa- | TpaKTH- TEJIBHOU dopma
00y4eHus & s BCETO
3 OHHEIX TOPHBIX YECKUX paboThI+ KOHTPOJIS
KOHTPOJIb
OuHast 1 51 51 - 150 252 JK3aMeH
Ounas 2 45 60 - 111 216 9K3aMEH
OuHas 3 51 51 - 42 144 9K3aMEH
Ounas, Bcero 147 162 - 303 612

3. LEJM JUCITATUIMHBI

YcBOeHHE TEOPETHUECKUX OCHOB O0MICH W HEOPTaHMYECKOW XMMHHU, KOTOPbIE TTO3BOJIMIA
OblI OBJIa/IETh OCHOBHBIMM 3aKOHAMU U MOHATUSAMH, OIEPUPOBATh UMU NIPU U3YUYEHUH OTAEIbHBIX
JTUCIUTUTAH; 0000MNTh (haKTHUECKUI MaTepuan MIKOJBHOTO Kypca; pacCMOTPETh OCHOBHEIC
aCMeKThl XMMHHU TPOCTBIX BELIECTB M COCAMHEHUI S-, p- M d-32JIeMEHTOB, ONpEAEIUTh POJIb
HEOPraHMYECKOW XMMHHU B PEIICHUHN (PU3NUECKUX, IKOJIOTUIECKUX, HAyIHO-UCCIIEAOBATEICKUX,

XO3SIUCTBEHHBIX 3aJa4.

Nzyuenune dakTudeckoro mMarepuaia 1Mo XMMHUA OCHOBHBIX JJICMEHTOB M TEHICHIIMHA B
W3MEHEHUU CBOMCTB MPOCTHIX BEIIECTB U COCIMHEHHMM A3JIEMEHTOB IO Ipynmnam U Neprojam
MEPUOINYECKON cucTeMbl. M3ydeHue B3aMMOAEWCTBHS PA3JWYHBIX BELIECTB C OKPY KAIOLIECH
cpenoii, ux ¢usznonornueckoe u hapMaKoIOTUYECKOe NEHCTBUE, TPUMEHEHUE B MPAKTUYECKOU
JESATETLHOCTH YeTIOBEKAa, SKOJIOTUYECKHUX MPOOJIEM, CBA3AHHBIX C UX UCIOIH30BAHUEM.
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4. KOMIIETEHIIMX ObYHAIOIIEI'OCA, POPMUPYEMBIE B PE3VJIBTATE
OCBOEHIA KOMIIOHEHTA OBPA30OBATEJIbBHOU ITPOI'PAMMEI, UX
NHAWUKATOPBI U INTAHUPYEMBIE PE3YJIbTATBI ObYUYEHUS

4.1. Komnerenuuu

OIIK-2. CnocobeH TPOBOAUTH XUMHUYECKUNA OKCIEPUMEHT C HCIOJIb30BaHHEM
COBPEMEHHOTO 000pYI0BaHUS, COOI0Iast HOPMBI TEXHUKH 0€30MaCcHOCTH

4.2. UnaukaTopbl KOMIETEHIINI

OIIK-2.1. PaGoTtaer ¢ XMMHYECKHMHU BEIIECTBAMH C COOIIOJEHHEM HOPM TEXHUKHU
0€30MacHOCTH

4.3. Pe3ynbTarsl 00yueHHS

OIIK-2.1.1. 3HaeT OCHOBHBIC MOHATHS M 3aKOHBI XMMHUU; T€HETUYECKYIO CBSI3b MEXKIY
pa3IMYHBIMU KJIACCAMHU HEOPraHMYECKUX COEIMHEHUM; 3aBHCHUMOCTb CBOMCTB 3JE€MEHTOB OT
CTPOEHHS UX 3JIEKTPOHHBIX 000JI0YEK; MOJIO)KEHHE HEMETaNIOB U METAJJIOB B MEPHUOJUYECKON
cucreme xuMuueckux aneMeHToB .M. MeneneeBa, B3auMOCBSI3b MEXy CTPOEHUEM BELIECTB U
UX MPEeBpPALICHUSIMH B HEOPIaHUYECKUX CUCTEMaX; OCHOBHBIE CBOICTBA 3JIEMEHTOB-HEMETAIIOB
U METaJJIOB, TEPEXOJIHBbIX 3JIEMEHTOB M UX COEAUHEHUH; OCHOBBI CHHTE3a BEUIECTB B
nabopaTopud W TPOMBINUICHHOCTH, TIpaBWiIa TEXHUKA O€30MacTHOCTH mNpu paboTe B
XUMHUYECKOH JTabopaTopuu.

OIIK-2.1.2. Ymeer XapakTepu3oBaThb S-, p- U d-3JEMEHTHI MO WX TMOJOKECHUIO B
nepuoanueckoit cucreme J[.M. MenneneeBa; oOmue XWMHUYECKHE CBOWCTBA METAIUIOB,
HEMETAJIJIOB, OCHOBHBIX KJIaCCOB HEOPraHUYECKUX COCAMHEHUHN; OOBICHATH 3aBUCUMOCTH
CBOMCTB HEOPraHWYECKUX COCAMHEHHUNW OT HMX COCTaBa, CTPOEHUS U CHOCOOOB 00pazoBaHUs
XUMHYECKON CBS3M; peliaTh pas3IuyHble XHMUYECKHe 3a7aud (pacyeTHblE, TECTOBBIE U
HKCIIEPUMEHTAJIbHBIEC); BBIMOJHAT XUMHUYECKUNW SKCHEPUMEHT MO TMOJYYCHHUIO pa3IMYHBIX
HEOPTraHWYECKHUX BEIECTB, OMPEICTCHUIO UX KaYeCTBEHHOT'O0 COCTAaBA U M3YUEHHUIO CBOMCTB.

OIIK-2.1.3. Bmangeer HaBbIKAaMH I0JIb30BaHMsS XMMUYECKOH MOCYAOH M NpubOpamuy;
NpUeMaMy  OCYILIECTBJICHHUS  XUMHUYECKOTO  DOKCIIEPUMEHTa; BO3MOXKHOCTSIMU  TTOMCKa
HEoOX0uMON HH(pOpPMAIMK B HAYYHOW M CIPABOYHOH JHTEpaType; mpuemMamu o(opMIileHus
Pe3yIBTATOB IKCIIEPUMEHTA M PACIIH(PPOBKH UX.

5. TIPOI'PAMMA JUCIHUIIJIMHBI

HasBaHue TeMbl KpaTkoe copepxaHnue TeMbl (BOIPOCHI TEMBI)

1. OcHoBHbIE OHATHUS U 3aKOHBI XuMuK | 1.1. ITpocThie 1 CcllOXKHbBIE BEllleCTBA.

1.2. Xumudeckas popmyna.

1.3. KonmuyecTBo BemiecTBa.

1.4. BaneHTHOCTb M CTEIICHb OKUCIICHUS.

1.5. OcHOBHBIE Ta30BBIC 3aKOHBI.

1.6. BemecTBa NOCTOSSHHOTO U IEPEMEHHOTO
cocTana.

1.7. Tlomumopdusm. Ammorpornus.

1.8. ArperatHoe COCTOSIHME BEIIECTBA.

1.9. UnnuBHiyanbHbIE BEIIECTBA U CMECH.

1.10. ®usznyeckue U XUMHUICCKHUE SIBJICHUS.
YpaBHEHME peaKiuu.

1.11. 3akoH coxpaHEHHs MacChl U SHEPTHUHU.

1.12. DOkBuUBaNCHT. 3aKOH SYKBUBAJIICHTOB.

1.13. PactBopsl. PacTtBoputens. CiocoOb
BBIPXKECHUS] KOHIIEHTPAIMil paCTBOPOB

2. OCHOBHBIE KJIACChl HEOPTAHUYECKHUX 2.1. MeTamibl 1 HEMETAJIBI.
COCAMHEHUN 2.2. buHapHble COEMHEHUSI KUCI0POaA.




2.3. Kimaccudukanmsi OKCHI0B.

2.4. KuciaoTHble 1 OCHOBHBIE OKCH/IEL.

2.5. OcHoBaHMA.

2.6. Kuciortsl.

2.7. KoHcTaHThl qucconuanii KUciaoT. CHIbHBIE
U clIa0ble KUCIOTEI.

2.8. Commn.

2.9. I'eneTnueckast CBsI3b MEX/ly OCHOBHBIMU
KJIaCCaMH HEOPTAaHMYECKUX COSTUHEHUH.

2.10.  Am(OTEpHOCTD.

3. CtpoeHue aroMa

3.1. OCHOBBI aTOMHO-MOJIEKYJISIPHOTO YUEHUS.

3.2. Mognens cTpoeHus aroma ToMcoHa.

3.3. [ImanerapHast MOJEIb CTPOEHUS aTOMA.

3.4. I'unore3a Inanka.

3.5. KBaHTOBasi MOJIETIb CTPOEHHUS aTOMA.

3.6. Iloctynats! bopa.

3.7. KopnycKyJisipHO-BOJHOW Ayanu3M. [IpuHumn
HeormpeeneHHocTH [ eizendepra.

3.8. BomuoBas ¢yHkius. BomHoBoe ypaBHEHHe
[Ipénunrepa.

3.9. Opburans. KBanToBbIC YnCIa.

3.10. 3amonHeHHME  DJEKTPOHOB B  aTOME.
DneKTpOHHBIE KOH(UTYpAIIMK aTOMOB U HOHOB.
3.11. CrpoeHune aTOMHOTO sizipa.

3.12. PagnoakTUBHOCTE.

4. [lepuoanueckuit
nepuoAnyYecKas  cHcTeMa
Menaeneesa

3aKOH

.

u

.

4.1. Ilepuoguueckuii 3aKOH M IEPUOANYECKAs
cucTeMa 3JIEMEHTOB J.N. Meuneneena.
CoBpemennast ¢opmynupoBka llepuoamueckoro
3aKOHa.

4.2. CemeiicTBa 2IEMEHTOB.

4.3. CtpykTypHble (PparMeHTHI MEPHUOANICCKON
CHUCTEMBI.

4.4. Turnbl MEPUOUYHOCTH (rmaBHas,
BHYTPCHHSIA, BTOpHUYHas, AruaroHajJibHas
CXOXKECTB).

4.5. Pagmyc aroma. I[loTeHuuman uOHU3ALNH,
CPOJICTBO K BJIEKTPOHY, AJIEKTPOOTPHUIIATETLHOCTb.

5. Xumuueckas CBA3b

5.1. OOuIre moJ0KESHHUS.

5.2. DHeprus JByXaTOMHON CUCTEMBI.

5.3. IlpaBuna 3anpera CHMMETPUH.

5.4. Mexanu3mbl 00pa3oBaHUs CBSI3U.

5.5. VYpasuenue Illpenunrepa mis H* u ero
pelIeHue.

5.6. Tunbl XMMUUYECKOH CBSI3H.

5.7. JlnviHa W SHEPTUs CBSI3H.

6. MouHEbII THIT CBA3U

6.1. YcioBust 00pa3oBaHus HOHHOTO THITA CBSI3H.
6.2. DIEKTpPOCTaTUYECKOE B3aUMOJECHUCTBHE ABYX
HOHOB.

6.3. CpoiicTBa HOHHOM CBA3M (IOJSPHOCTH,
HEHAIpPaBJIEHHOCTh, HEHACKIIIEHHOCTB ).

6.4. Koopaunarmonsslie MOJIU3IPBI u
KOOPJMHAIIMOHHBIE YHcIa (K.4.).
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6.5. 3aBUCUMOCTD K.4. OT COOTHOIICHUSI MOHHBIX
paauycoB.

6.6. DHEprus HOHHOTO KpUCTasUIa.

6.7. llonspuzauust uoHOB, mpaBuia DasHca,
CTEIICHb HOHHOCTH.

7. KoBasieHTHAs CBS3b

7.1. YcnoBust 00pa3oBaHus KOBAJICHTHOMN CBSI3H.
7.2. CBoiicTBa KOBaJIGHTHOH CBSI3M (IOJSPHOCTD,
HaIPaBJIEHHOCTb, HACBILLIEHHOCTB).

7.3. lnuHa v SHEprus CBSI3H.

7.4. IunonpHBIA MOMEHT, NOJSPHOCTh MOJIEKYJIBI.

8. MeTo BAJIECHTHBIX CBA3€H

8.1. Meton BameHTHBIX cBszerl (BC). OOmue
TTOJIOKCHUS.

8.2. BonHoBasi (QyHKIMS, UHTETpallbl B METOJIE
BC.

8.3. BapnanuonHslii moaxoz.

84. dopma U »HHEprus CHUMMETPUYHBIX U
ACUMMETPUYHBIX BOJTHOBBIX (DYHKIIUH.

8.5. -, m-, O - CBSA3M.

8.6. I'mOpunuzarust opOutaneit, KoHpUTyparus
MOJIEKYJI, CTPYKTYpHast popmya.

9. MeTton OTTAJIKUBAHUS BaJCHTHBIX
AJIEKTPOHHBIX Map

9.1. OcHOBHEIE MOJOXEHUSI METOA.
9.2. BausiHue HEMOJENEHBIX Map Ha TeOMETPUIO
MOJIEKYJIBL.

10. MeToa MOJIeKyJISIpHBIX opOuTanen

10.1. OO6111MEe TONOKEHNS METOIA.
10.2. BoHOBast pyHKIIHSA.

10.3. Tuner opOuTanei (cBsI3BIBAIONIHE,
AHTHUCBS3BLIBAIOIINE, HECBS3BLIBAOIINE,
MaJIOCBSI3BIBAIOIITHE ).

10. 4. Nurerpansl B Metoge MO.

10.5. KpaTHOCTb CBSI3H.

10.6. [duarpammel MO a8 JBYXaTOMHBIX
Mostekynl I wm II mepuomoB (roMosiaepHele U
TeTEPOsICPHBIC).

10.7. TToHsiTHE O KOJJIEKTUBHOM OpOUTAIIH.

10.8. Merox MO nisi MHOTOQTOMHBIX OWHAPHBIX
MOJIEKYJI.

11. HeBajieHTHBIE CHIIEL.

11.1. Bonopoanas cBsi3b.

11.2. Metannuyeckas CBs3b.

11.3. Cubl MEKMOJIEKYJISIPHOTO
B3aUMOJICUCTBUSL.

11.4. YcnoBus o6pa3oBaHusl.

11.5. Bausinue Ha CBOMCTBA COCAMHEHUH.

11.6. 3oHHas Teopusi TBEPAOIO TeJA.

11.7. [IpoBoHMKY, MOJIyIPOBOJIHUKH,
JIMDJICKTPUKH.

12. TepmonuHaMudeckue QyHKITHIH.

12.1. TepmoanHamMuueckue QyHKITUH.

12.2. IlonsTe o cucreme.

12.3. Buytpennsas sueprus (AU), bsHTanbnus
(AH).

12.4. I 3aK0H TEPMOAMHAMUKH.

12.5. 3aBucumocts AH u AU ot temmneparypsl




(3akon Kuprodda).
12.6. TennoemkocTs, cBA3b Mexay Cp u C,.
12.7. CTangapTHOE COCTOSIHUE.

13. OcHOBBI TEPMOXUMUH

13.1. OCHOBBI TEPMOXUMHUH.

13.2. 3akon I'ecca, cnencTBusa u3 3axkona ['ecca.
13.3. Temnotel o00pa3oBaHUs U  CTOpaHUs,
SHTANIBIIUNHHBIEC (IHEPTHH) CBA3CH.

13.4. CnocoObl pacuera TemIoBbIX 3ddexron
pEeaKIunid.

14. DuTponus

14.1. TTonsiTre 00 SHTPONHH.

14.2. 3aBucumocts A S 0T TemnepaTypbl, 00beMa,
JaBJICHMUS.

14.3. '3MeHeHue SHTPONUHU B XOJI€ PEAKIIUH.

14.4. YcnoBus caMONPOU3BOIBHOTO IPOTEKAHUS
pEeaKIuid.

14.5. Il 3aK0H TepMOJUHAMUKH.

14.6. Pacuet AS peakuuu.

15. Omueprus I'ub6ca wu
I'ensmromnsua

SHEPIusa

15.1 Dueprus ['u66ca (AG).

15.2. Dueprus 'enpmromnsla.

15.3. YcnoBus camMonpou3BOJIBHOTO MPOTEKAHUS
peakiuii  (BHTPONUMHBIA U SHTAJIBIMUHBINA
(haxTophI).

15.4. PaBHOBECHE U yCIIOBUS €TI0 YCTAHOBJICHUS.
15.5. TepmonuHamMU4YeCcKUi BBIBOJ KOHCTAHTHI
paBHOBECHS.

15.6. Croco0s1 BBIPAKCHUS KOHCTaHTBI
paBHOBECHS (KO, K., K, 1 Ky).

15.7. 3aBUCHUMOCTh KOHCTAHTBI OT TEMIIEPATYPhI
(ypaBuenue Baut-T'odda).

15.8. YpaBHEeHUE U30TEPMBI.

16. Xumnueckoe paBHOBeCHE

16.1. IToHsITHE XMMHYECKOTO PABHOBECHS.

16.2. CBsA3p MEXIy KOHCTAHTOM paBHOBECHS M
sHeprueit ['m60ca.

16.3. Biusinue BHEMTHUX ()aKTOPOB HA COCTOSTHUE
paBHOBECHS.

16.4. YcnoBusi cMeleHUs] paBHOBECHS (IIPUHITUTI
Jle lllaTenne).

16.5. 3akOHOMEPHOCTH MPOTEKAHUS PEAKIIHIA.
16.6. HanpapiieHue NpoTeKaHUs peaKkLHi.

17. XumMnuyeckasg KHHETHKA

17.1. OCHOBHBIE MOHATUSA XUMUYECKON KUHETHKHU.
17.2. CKOpoCTb CpeiHsisi U MTHOBEHHAs.

17.3. 3aKOH IEMCTBYIOIMIMX Macc.

17.4. Kunernyeckoe ypaBHEHHUE.

17.5. CxopocTh B TOMO- M T€TEPOr€HHBIX
CUCTEMAX.

17.6. [lopsimok ¥ MOJIEKYJISIPHOCTh PEaKIIMH.

17.7. KoHCTaHTa CKOPOCTH.

17.8. MexaHu3M peakiuu.

17.9.  VpaBHeHnue  AppeHuyca. OHeprus
aKTUBALUU.

17.10. Teopus akTUBHHUX COYAAPEHUIL.




17.11. Bausauue
CKOPOCTb pEaKII1H.
17.12. KuHeTHKa CIOKHBIX PEaKIni.

pasnmuuHbIX  (PaKTOpoB  Ha

18.  TepmonuHaMHYECKHE  ACIEKTHI
IPOIIECCOB, MPOTEKAIOIINX B PACTBOPAX

18.1. TepmoarHaMHUKa Mpoliecca PACTBOPEHMSL.
18.2. Tumsl pacTBOPOB.

18.3. 30HBI B pacTBOpE.

18.4. IlpaBumno ¢a3 ['ndOca.

18.5. JluarpamMmbl OJHOKOMIIOHEHTHBIX CHCTEM
(Hzo )4 CO2).

18.6. JlnarpamMmbl IBYXKOMIIOHEHTHBIX CHCTEM (C
MPOCTON IBTEKTUKOM, C TBEPABIMU PACTBOPAMHU, C
HOBBIM COCJIMHECHUEM).

19. Konmuratusueie CBOMCTBa

pacTBOpOB.

19.1. TloHsATHe O KOJUIMTAaTHBHBIX CBOMCTBax
pacTBOpOB.

19.2. 1 3akon Payns.

19.3. II 3axon Payns.

19.4. Kpwuockomnusi, 30yJIHOCKOMHS,
30yIMOCKOIIMYECKHE TOCTOSIHHBIE.
19.5. OcmoTndeckoe AaBlieHUE, ypaBHEHHE BaHT
—Toddoa.

19.6. Mcnonp30BaHne KOJUTMTAaTUBHBIX CBOMCTB Ha
MIPAKTHKE.

KpHO- U

20. PacTBOpBI 37EKTPOIUTOB

20.1. Teopust ANEKTPOTUTUUECKON AUCCOLUALINH.
20.2. TIlpomecc wOHM3AUMU W JAMCCOLUAINH
(M3MeHeHne TepMOIUHAMUYECKUX QYHKIUH).
20.3. KoHcTaHTa qUCCOIHALIMH.

20.4. CreneHb OUCCOIHALINH.

20.5. Crynenyarasi AMCCOLIAALINS.

20.6. 3akoH pa3zBeaeHus: OcTBanpia.

20.7. BausiHue KOHLUEHTpPALUK U TEMIEPaTyphbl Ha
COCTOSTHME PABHOBECHS MPU AUCCOIHAIIHH.

21. Bona kak pacTBOpUTEIh

21.1. Boxa xak pacTBOPHUTEIIb.

21.2. Jluccounanusi, HOHHOE MPOU3BEACHUE BOBI.
21.3. Konnentparms [H'] u [OH'] B pacTBOpax.
21.4. pH pactBopa.

21.5. Wupguxatopel U
onpexaenenus pH.

21.6. Kucnotbl, OCHOBHBIE COJIM C TOYKH 3pEHUS
ANEKTPOIUTUIECKON TUCCOLIUAIUH.

21.7. BydepHble pacTBOpBI.

IpyTHE METOJIBI

22. KonnuraTuBHbIE CBOKMCTBA PACTBOPOB
IIEKTPOJIUTOB

22.1. KomnuratubBHblE  CBOMCTBA
ANEKTPOJIUTOB.

22.2. V3otonnveckuii KOApGUIUEHT U €ro CBs3b
CO CTENEHBIO AUCCOLUALIIH.

22.3. 3akonsl Payus.

22.4. OcMmoc.

22.5. OKCIIEpUMEHTAIIBHOE onpeneaeHue

MOJIAPHBIX MaCC U CTCIICHU JUCCOHAIINH.

pacTBOpOB

23. 'ereporeHHble paBHOBECHUS

23.1. I'ereporeHHbIe paBHOBECHSI.

23.2. PactBopuMOCT®, IIPOU3BE/ICHNE
PacTBOPUMOCTH.
23.3. Pacuer PacTBOPHUMOCTH ciaboro




AJIEKTPOJIUTA ¥ CHIILHOTO 3JICKTPOJIHTA.

23.4. VYcnoBus 00pa3oBaHMS WM PACTBOPEHUS
ocajka.

23.5. BaugHwe OAHOMMEHHBIX HOHOB  Ha
PacTBOPUMOCT.

24. PacTBOpBI CUJIBHBIX 3JIEKTPOIUTOB

24.1. PacTBOpPBI CUIIBHBIX 3JIEKTPOJIUTOB.

24.2. Vonnas cuna pactBopa.

24.3. AKTUBHOCTb, KO3(D(PHUIIMEHT aKTUBHOCTH.
24.4. Teopus lebas — ['tokkerns.

24.5. TepmoarHaMu4ecKass U KOHIICHTPAIIMOHHAS
KOHCTaHTBl PABHOBECHS U UX CBSI3b.

24.6. ConeBoii a3 ekt

25. 'mpponus

25.1 IonsTue runposnusa.

25.2 T'maponu3 1O KaTHOHY, IO AaHHUOHY,
COBMECTHBIM.

25.3. KoHcTranTa u CTeneHb THAPOJIN3A.

25.4. Bnusaume (akTOpoB Ha MPOTEKaHUE
THIPOJIN3A.

25.5. KonnuecTBo cTaguil THAPOIIN3A.

25.6. 'uponmn3 KUCIbIX U OCHOBHBIX COJIEH.

25.7. I'ugiponn3 HENEKTPOJIUTOB.

26. OKHCIATENbHO-BOCCTAHOBUTEIILHBIE
peakiuu

26.1. OKuCINTENIHLHO-BOCCTAHOBHUTEIbHAS
peakuus.

26.2. Okucnureb. TUITHYHBIE OKUCIUTEIH.
26.3. BoccranoButenb. THnHaHEIC
BOCCTAHOBHTCIIN.

27. lnepTHBIE U OIAarOpOHBIC Ta3bl.

27.1. TlonoxeHne WHEPTHBIX U OIATOPOIHBIX
razoB B TEPHOJUYECKON CHUCTEME XUMHUYECKHUX
DJIEMEHTOB.

27.2. XuMu4eckue U pU3NIecKrue CBONCTBA.

27.3. HaxoxaeHue B IpUpoJe.

28. Bomopon

28.1. MecTo Bo10OpO/1a B IEPHOUUECKON CUCTEME
DJIEMEHTOB.

28.2. ®dusnyeckue M XUMHUYECKHE CBOMCTBA
BOJIOPOJA.

28.3. Ilpumenenwue.

29. T'anoreust

29.1. OOmias xapakTepUCTHKA.

29.2. @Owusmyueckue U XUMHUYECKHE CBOMCTBA
MPOCTHUX BEILIECTB.

29.3. [lonyuenue.

29.4. Ilpumenenue.

29.5. CoeauHeHUs raJIOT€HOB C BOJOPOJIOM.

29.6. I'anoreHoBOAOPOIHBIE KUCIOTBHI.

29.7. I'anoreHuanl.

29 8. Kucnoponconepxamue COCTMHEHUSI
rajoreHoB. Oxcunpl. KHCIOTHL.

30. XaJpKOreHbI

30.1. OGmas xapakTepuUCTUKA XaJIbKOTECHOB.
30.2. Kucnopo.

30.3. XanbKoreHoBOJOPOIbI.

30.4. XanbKOr€HUIEI.

30.5. TTonucynb(hOHOBBIE KUCIOTHI.

30.6. Oxcuapl p-3neMenToB VI rpynimsl.
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30.7. Kucnotsl cepsl, ceneHa, Tetypa.
30.8. 'anoreHu bl U OKCOTAJIOT€HUIbI

31. p-anemenThl V-rpymniibl

31.1. OOmas xapakTepuCTHKa p-3JIEMEHTOB V-
IpyIIIbL.

31.2. Xwumnueckue u (u3MUecKkue CBOICTBa
MIPOCTHIX BEIIECTB.

31.3. Ilony4deHue NpoCThIX BELIECTB.

31.4. IIpumeHeHue.

31.5. BomopoaHnsie CoeAMHEHUS] P-2JIEMEHTOB V-
IpyIIIBL.

31.6. Okcuapl U KUCIOPOACOACPIKAIINE KUCTOTHI
a30Ta U UX COJIH.

31.7. Kucnoponconepxaniue COCIUHEHUSI
¢docdopa, MbIIIBSIKA, CYpbMbI U BU CMYyTa

31.8. Cynbpdumpl, TaIOreHUABl U OKCOTAIOTCHHUIBI
P-3JIEMEHTOB V-IPYIIIbIL.

32. p-anemenTsl [V-rpynibl

32.1. OOmas xapakTepucTHKa p-3JIeMeHTOB [V-
IpYyIIIbL.

32.2. Xumuueckue U (QHU3UYECKHE CBOMCTBA
npocTeIX BenlecTs. [lonydyenue. [Ipumenenue.
32.3. Annotponus yriaepoja.

32.4. T'unpunsr.

32.5. CoenuHenus yriepoaa.

32.6. CoenvHEHUs KPEMHUSL.

32.7. CoenrHeHus repMaHusi, 0JIOBa M CBUHIIA.

33. p-anements! lI-rpymnmer.

33.1. O0mas xapakrepucTuka p-3imemeHToB I11-
IpYTIIBL.

33.2. Xumuueckue u pu3ndecKue CBOMCTBa
MIPOCTHIX BEIIECTB.

33.3. [TomydeHue U NpuMEeHEHHUE MPOCThIX
BEIIIECTB.

33.4. Coenunenus 6opa.

33.5. XuMuHueckue CBOICTBA  COEIUHECHUHU
QTIOMUHMSL M 3JEMEHTOB MOATPYIIbl TajuIus.
[Tonyuenue. Ilpumenenue.

34. s-omementsl | u Il rpynn u wux
COC/IMHCHUSL.

34.1. Obmas xapaktepuctuka s-anemeHToB [ u 11
Tpym.

34.2. ®u3nyeckue U XMMHUYECKHE CBOMCTBA.

34.3. Ilonyuenue.

34 4. Tlpumenenwue.

34.5. Coenunenus s-aneMeHToB I u Il rpynm.

35. d-nemMeHTHI

35.1. O6mas xapakrepuctuka 4f- u Sf-anemeHnToB
U UX COCIUHEHNH.

35.2. CoenuHeHHs]  BJIE€MEHTOB  MOATPYMIIbI
CKaHusI.

353. OOwmas  XxapakTepuUCTHKa  3JIEMEHTOB
MOATPYIIBI TUTAHA.

35.4. CoenMHEHNUS JIEMEHTOB MOATPYMIBI TUTAHA.
35.5. OOmas  XxapakTepuCTHKa  DJIEMEHTOB
MTOATPYIITIBI BAHATHSI.

35.6. CoenuHeHUs  DIIEMEHTOB  MOATPYMIIbI
BaHAIUS.
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35.7. Ob6mas xapaktepuctuka d-amemMeHTOB VI
TPYTIIBL

35.8. CoennHeHus xpoma.

35.9. Xumuueckue # (U3NYEKHE CBOWMCTBA
COEIMHEHUN MOJIMOIEHA.

35.10. Xwumunueckue u (u3MUEKHE CBOWCTBA
COCTMHEHHH BOJIb(Ppama.

35.11. CoenuHeHus >3IEMEHTOB  MOATPYIIIbI
Maprasua.

35.12. d-smementsr VIII rpymmer. CemeiicTBo
xKeesa.

35.13. IlmaTuHOBBIE METAJLIBI U UX COEIUHEHUS

35.14. DneMeHThI MOArPYIIbI LIMHKA
35.15. DneMeHThl OATPYIIIBI MEIH.

6. CTPYKTYPA U COAEP’)KAHUE NJUCHUITJIMHDBI

6.1. ®opma oOyueHust — ouHas, Kypc — 1, cemectp — 1

HaunmenoBanus pa3aeinoB u TeM Komuectso sacos
Jlexn. | Jlabop. | Ilpakt. | CPC+K | Bcero

Pa3znea 1. OcHOBHBIE HOHSITHS U 3aKOHEI 6 8 - 12 26
XUMHH
[IpocThie U CI0KHBIE BEIIECTBA. 0,2 - - 0,5 0,7
Xumudaeckas hopmyra. 0,2 - - 0,5 0,7
KoauuecTBo BenecTna. 0,2 - - 1 1,2
BaleHTHOCTh 1 CTEIICHh OKHCIICHHS. 0,2 1 - 1 2,2
OCHOBHBIE Ta30BbIE 3aKOHBI. 1,5 2 - 1 4,5
BemiecTBa NOCTOSHHOTO U IEPEMEHHOTO 0,5 1 - 1 2,5
cocrasa.
[Tonumopduzm. AnaoTponusi. 0,5 - - 1 1,5
ArperaTHoe COCTOSIHHE BEUIECTBA. 0,2 - - 1 1,2
WNunuBuayanpHble BEIIECTBA U CMECH. 0,5 - - 1 1,5
dusznyeckue ¥ XUMUYECKHUE SIBIICHHS. 0,5 - - 1 1,5
YpaBHEHHE peaKLyH.
3aKOH COXpaHEHMsI MACChl M SHEPTUH. 0,5 - - 1 1,5
DKBHUBaJIEHT. 3aKOH YKBUBAJIECHTOB. 0,5 2 - 1 3.5
PactBOpBI. PactBoputens. Crioco6b1 0,5 2 - 1 3,5
BBIPKEHHS KOHIIEHTPAIIMI paCTBOPOB
Pasznen 2. OcHOBHEIC KJ1aCCHI 6 8 - 10 24
HEOPTraHWYECKUX COCTMHECHUI
MeTtamisl 1 HEMETaIUIbI. 1 1 - 1 3
bunapHbie coeIMHEHUs KUCIIOPOa. 1 1 - 1 3
Knaccudukanus okcuaos. 0,5 - - 1 1,5
KuciaoTHBIE 1 OCHOBHBIE OKCHJIBI. 0,5 1 - 1 2,5
OcHoBaHus. 0,5 1 - 1 2,5
Kucaotsl. 0,5 1 - 1 2,5
KoucrtauTe! nuccommanuu kuciaoT. CHIbHBIE 0,5 1 - 1 2,5
U CJ1a0bIe KUCIIOTHI.
Comn. 0,5 1 - 1 2,5
['eneTnyeckas CBsI3b MKy OCHOBHBIMU 0,5 1 - 1 2,5
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KjIacCaMM HCOPIraHMYCCKUX COCHHHGHHﬁ.

AMGbOTEPHOCTS. 0,5 - 1 1,5
Pasnea 3. CtpoeHue aroma 6 4 20 30
OCHOBBI aTOMHO-MOJICKYJISIPHOTO YYCHHSI. 0,5 - 1 1,5
Mogenb ctpoenust atoma ToMcoHa. 0,5 - 1 1,5
IInanerapHasi MOJIE€Ib CTPOEHUS aTOMA. 0,5 - 1 1,5
I'mnore3a Iimanka. 0,5 - 2 2,5
KBaHTOBast MOJIE€Ib CTPOEHUS aTOMA. 0,5 - 2 2,5
[Toctynars! bopa. 0,5 - 1 1,5
KopnyckynsipHO-BOTHOBOM Ty aJli3M. 0,5 - 2 2,5
[Tpunanmn HeonpeaeneHnoctu | eiizenodepra.

BonnoBas ¢ynkuus. BomHoBoe ypaBHEHHE 0,5 1 2 3,5
[Ipénunrepa.

Op6utans. KBaHTOBBIEC UHnCIHa. 0,5 1 2 3,5
3anonHeHne 3JIEKTPOHOB B aToMme. 0,5 1 2 3,5
DNEeKTPOHHBIE KOH(MUTYpAIUd aTOMOB H

HMOHOB.

CtpoeHue aTOMHOTO si1pa. 0,5 1 2 3,5
PanmoakTHBHOCTB. 0,5 - 2 2,5
Pasnen 4. [Ilepuoanueckuii 3akOH U 4 4 10 18
nepuoguyeckas cucrema /1. 1. MenneneeBa

[lepuoanueckuii 3aKOH HW TEPUOTUYECKAS 0,5 - 2 2,5
cucteMa osnementoB /.M. Mengeneena.

CoBpemeHHas (bopmyIHpoBKa

[Teproauueckoro 3akoHa.

CemelicTBa PJIEMEHTOB. 1 1 2 4

CrpykTypHBIE (DparMeHTbl NEPUOTUIECKOM 0,5 1 2 3,5
CHCTEMBI.

Tunel MEPUOJUYHOCTH (rraBHas, 1 1 2 4

BHYTPCHHSISI,  BTOPWUYHAs,  JWaroHajIbHas

CXOXKECTb).

Pagnyc aroma. IloTeHiman wWOHU3AUMWH, 1 1 2 4

CPOJICTBO K 3IEKTPOHY,

AJICKTPOOTPHUIATEIHHOCTD.

Pa3nen 5. Xumudeckasi CBsI3b 6 4 14 24
OO01I1e MOJ0KCHUS. 0,5 - 2 2,5
OHeprus JByXaTOMHOM CHCTEMBI. 0,5 - 2 2,5
[IpaBuia 3anpeTa CHMMETPHH. 1 - 2 3

Mexanu3Mbl 00pa30BaHMs CBS3H. 1 - 2 3

Vpasuenne Ilpemuurepa mis H u ero 1 - 2 3

penieHue.

Tunpl XUMHYECKOM CBS3U. 1 2 2 5

JlnvHa v 3Heprus cBs3u. | 2 2 5

Pa3nen 6. loHHBIN THIT CBA3U 4 4 14 22
YcnoBus 06pa3oBaHusi HOHHOTO THIIA CBSI3U. 0,5 - 2 2,5
DJIEKTPOCTATUYECKOE B3aMMOJACHCTBHE JIBYX 0,5 - 2 2,5
HMOHOB.

CBoiicTBA HWOHHOM CBSI3M  (MOJISIPHOCTD, 0,5 1 2 3,5
HEHANPaBJICHHOCTh, HCHACHIIIICHHOCTH).

Koopaunanrionusie MOJUBAPbI u 0,5 1 2 3,5

KOOpJIMHALIMOHHBIE uyncia (K.4.).
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3aBHCHUMOCTh K.4. OT COOTHOIICHHS HOHHBIX 0,5 1 2 3,5
paanycoB.

OHeprus HOHHOTO KpUCTAJLIA. 0,5 | 2 3,5
[lonspuzanna wnoHoB, mnpasBwia PasHca, 1 - 2 3

CTENeHb HOHHOCTH.

Paspnen 7. KoBaneHTHas cBsA3b 2 2 10 14
YcioBust 06pa3zoBaHus KOBAJICHTHOM CBSI3H. 0,5 - 2 2,5
CBoiicTBa KOBaJCHTHOW CBSI3U (TOJSPHOCT, 0,5 2 3,5
HaIPaBJIECHHOCTb, HACHIIIIEHHOCTD).

JlnvuHa u sHeprusg cBs3u. 0,5 - 3 3,5
JMnonapHbI MOMEHT, NOJSIPHOCTh MOJIEKYJIBI. 0,5 1 3 4,5
Pa3zgen 8. MeToa BaleHTHBIX CBA3EH 3 5 12 20
Meton BanentHbix cBszed (BC). OOwmme 0,5 1 2 3,5
MOJIO’KEHUS.

BonHoBast ¢GyHKUMs, WHTETpaibl B METOJE 0,5 - 2 2,5
BC.

BapuanuoHHbIl OJXO/I. 0,5 1 2 3,5
®opmMa U BHEpPrus CUMMETPUYHBIX H 0,5 1 2 3,5
ACUMMETPUYHBIX BOJTHOBBIX (DYHKIIMH.

oG-, -, O - CBSI3M. 0,5 1 2 3,5
['ubpuauzanust opoOuTasei, KoHpUryparus 0,5 1 2 3,5
MOJICKYJI, CTPYKTYpHas hopmyra.

Pa3znen 9. MeTo oTTaJIKMBAaHUS BaJICHTHEIX 2 2 15 19
AJIEKTPOHHBIX Map

OCHOBHBIE IOJIOKEHUS METOIA. 1 - 7 8

BinsiHue HemoJeneHHBIX map Ha TE€OMETPHIO 1 2 8 11
MOJICKYJIBI.

Paznen 10. Meron MOJIEKYJISIPHBIX 6 5 20 27
opOuTanei

OO01ue MoJI0KEHNSI METOIA. 1 - 2 3

BonnoBast pyHKIms. 1 | 4 6

Tumbr opOuTanei (cBsI3BIBAIOIIHE, 1 1 2 4

AQHTHUCBSI3bIBAIOIINE, HECBSI3bIBAIOILINE,

MaJIOCBSI3BIBAIOIIIHE).

Hurerpansl B Metoge MO. 0,5 - 4 4,5
KpatHocTh CBsI3H. 0,5 1 4 5,5
Juarpammbl MO 111 IByXaTOMHBIX MOJIEKYJT 0,5 1 4 5,5
I u I nepuomoB (romMosiepHble W

TETEPOsICPHBIE).

[ToHsITHE O KOJIJIEKTUBHOM OpOUTAIIH. 0,5 - 2 2,5
Meton MO s MHOrOaTOMHBIX OWHapHBIX 1 1 2 4

MOJICKYIL.

Pa3nen 11. HeBaneuTHbIe CHIIEI 6 5 13 24
Bonopoanas cBsi3b. 0,5 1 2 3,5
Merannnueckas CBI3b. 0,5 1 2 3,5
Cuibl MEXMOJIEKYIJISIPHOTO B3aUMOICHCTBUS. 1 - 2 3

YcnoBus 06pazoBaHusl. 0,5 - 2 2,5
Bnmsane Ha cBolicTBa COSTUHEHUM. 1 1 2 4

30HHAas TEOpHs TBEPAOTO Tea. | | 1 3

IIpoBOHUKMY, MOJYTPOBOAHUKH, 1,5 1 2 4,5
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JIUDJICKTPUKH.
HNTOT'O 3A 1 CEMECTP 51 51 - 150 252
6.2. ®opma o0yueHust — ouHas, Kypc — 1, cemectp — 2
HaumenoBanust pazaenoB u Tem Komiectso wacos
Jlexn. | JlaGop. | ITlpakt. | CPC+K | Bcero
Pazaen 12. TepmoaunamMudeckue GyHKIMU 3 5 - 10 18
TepmonnHamMuueckue QyHKIUH. 0,2 1 - 2 3,2
IlonsTue o cucreme. 0,2 1 - 1 2,2
Buytpenusist saeprusi (AU), suransnust (AH). 0,2 - - 1 1,2
I 3aKOH TepMOIMHAMUKH. 0,4 1 - 2 3,4
3asucumocts AH u AU oOT Temmeparypsl 1 1 - 2 4
(3akoH Kuprodda).
Tennoemkocts, cBsa3p mexay Cp, u C,. 0,5 1 - 1 2,5
CraHzapTHOE COCTOSTHUE. 0,5 - - 1 1,5
Pasnen 13. OCHOBBI TEPMOXUMUU 4 6 - 10 20
OCHOBBI TEPMOXUMUMU. 1 1,5 - 2 4.5
3akon ['ecca, cieacTBus u3 3akoHa ['ecca. 1 1,5 - 3 5,5
TerutoTel ~ 00Opa3oBaHUS W CTOPaHHSA, 1 1,5 - 2 4,5
SHTAJIBIIUKHBIE (IHEPTHH) CBA3CH.
CrocoObl  pacuera TemIoBbIX 3(h(HEKTOB 1 1,5 - 3 5,5
pEeaAKIHUiA.
Pasznen 14. Durponus 4 4 - 12 20
[TonsiTre 06 SHTpONUU. 0,5 - - 2 2,5
3aBucumocth A S OT Temmeparypbl, 00beMa, 0,5 1 - 2 3,5
JTABJICHUSI.
M3MeHeHune SHTPONUHU B XOJ€ PeaKIu. 0,5 1 - 2 3,5
VYcioBus  caMONPOU3BOJIBHOTO  MPOTEKAHUS 1 1 - 2 4
pEeaKLni.
II 3ak0H TepMOIMHAMUKHU. 0,5 - - 2 2,5
Pacuet AS peaknumu. 1 1 - 2 4
Pasnen 15. Dueprus ['mbG6Gca u dsHeprus 2 4 - 10 16
I'enpMmronsna
Oneprus ['m66ca (AG). 0,2 - - 1 1,2
Oneprus ['enpMrossua. 0,2 - - 1 1,2
VYcioBus caMONPOU3BOJIBHOTO  MPOTEKAHUSA 0,4 1 - 2 3,4
peakuuii (SHTPONMHHBIA M OSHTAIBIMUHBIN
(bakTopHI).
PaBHOBecHE U yCIIOBUS €0 YCTAaHOBJICHUS. 0,2 1 - 2 3,2
TepMOOMHAMUYECKUIT  BBIBOJ  KOHCTAHTBI 0,3 1 - 1 2,3
paBHOBECHSI.
Crioco6b1 BBIpaXKCHUSA KOHCTaHTBI 0,2 1 - 1 2,2
pasrosecust (K, K., K, n Ky).
3aBUCHUMOCTb KOHCTaHTBI OT TEMIIEpaTyphl 0,2 - - 1 1,2
(ypaBuenue Bant-I'odda).
YpaBHEHHUE U30TEPMBL. 0,2 - - 1 1,2
Pasnen 16. Xumnueckoe paBHOBECHE 5 10 - 6 21
[loHsTHE XUMUYECKOTO PAaBHOBECHSI. 0,5 1 - 1 2,5
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CBs3b MEXAY KOHCTAHTOM paBHOBECUS U 0,5 1 1 2,5
sHeprueit ['ubdoca.

BnusHue BHemHMX (PakTOPOB HAa COCTOSIHHE 1 2 1 4
paBHOBECHS.

VYcnoBus cMelieHusi paBHOBECHS (IIPUHLIMII 1 2 1 4
Jle laremnse).

3aKOHOMEPHOCTH MPOTEKAaHMsI peakuuii 1 2 1 4
HamnpagneHnue npoTekaHust peakluid. | 2 1 4
Pasznen 17. XuMnueckasi KHHETHKA 6 6 5 13
OCHOBHBIC TTOHATUS XMMHYECKON KMHCTHKH. 0,5 - 0,5 1
CKOpOCTh CpeHssI 1 MTHOBEHHAS. 0,5 1 0,5 2
3aKOH JIEMCTBYIOIINX Macc. 0,5 1 0,5 2
Kunernueckoe ypaBHEHHE. 0,5 - 0,5 1
CkopocTh B TOMO- U  TE€TEPOreHHBIX 0,5 1 0,5 2
CUCTEMaXx.

[TopsimoK ¥ MOJIEKYISIPHOCTH PEaKITHH. 0,5 1 0,5 2
Koncranra ckopocTu. 0,5 - 0,5 1
MexaHn3M peakiuu. 0,5 - 0,5 1
YpaBHenne AppeHuyca. DHEPrusi aKTUBAIIUH. 0,5 - 0,5 1
Teopus aKTUBHUX COYJapeHUil. 0,5 - 0,2 0,7
BnusHue paznumyHbIX (AaKTOPOB HA CKOPOCTh 0,5 1 0,2 1,7
peaxIuu.

KuneTtuka crnoxxHbIx peakiui. 0,5 1 0,1 1,6
Pasnen 18. TepmonuHamuueckue acneKThl 2 2 4 8
MIPOIIECCOB, MPOTEKAIOIINX B PACTBOPAX

TepMoanHaMUKa Mpolecca paCTBOPEHHUSL. 0,3 1 1 23
Tunbl pacTBOPOB. 0,2 - 1 1,2
30HBI B pacTBOpE. 0,3 - 0,5 0,8
[Tpasuo ¢a3 ['mbO6ca. 0,2 - 0,5 0,7
JuarpaMmbl  OJJHOKOMIIOHEHTHBIX  CHUCTEM 0,5 1 0,5 2
(H,O u COp).

JlmarpamMmbl ByXKOMIIOHEHTHBIX CHCTEM (C 0,5 - 0,5 1
IIPOCTOMN IBTEKTHKOH, c TBEPABIMU

pacTBOpamMu, C HOBBIM COEIMHEHUEM).

Pasznen 19. KommmratuBHele  CBOMCTBa 2 2 4 8
pPacTBOPOB.

IlongTie 0 KOJUIMTaTHUBHBIX  CBOMCTBaX 0,2 - 0,5 0,7
pacTBOPOB.

I 3akonH Paymns. 0,3 0,5 0,5 1,3
II 3akon Pays. 0,3 0,5 0,5 1,3
Kpuockonus, 9s0ynuockomnus, Kpuo- H 0,2 0,5 0,5 1,2
20YITMOCKOITNYECKUE TIOCTOSIHHBIC.

OcMoTuyeckoe aaBieHue, ypaBHeHHe BaHT — 0,5 0,5 1 2
Todda.

Hcnonw3oBanne KOMIUTaTUBHBIX CBOMCTB Ha 0,5 - 1 1,5
MpaKTHUKE.

Paspnen 20. PacTBOpBI 371€KTPOJIUTOB 3 3 6 12
Teopust 3EKTPOTUTHYECKON AUCCOIUALIIH. 0,5 - 1 1,5
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[Ipouecc  wWOHM3aUMM W JUCCOLMAIUU 0,5 - 1 1,5
(M3MEHEHHE TEPMOIMHAMHYECKUX (PYHKITHH).

KoHncrtadTa auccoruanmu. 0,3 1 1 2.3
CreneHp TUCCOLMAIINN. 0,2 - 1 1,2
CryneHuaras JuccoIanusi. 0,5 1 1 2,5
3akoH pa3BeneHus: OcTBaaba. 0,5 - 0,5 1
BiusiHue KOHUEHTpaluu U TeMIepaTypbl Ha 0,5 1 0,5 2
COCTOSIHME€ PaBHOBECHS TIPH TUCCOITUAITIN

Pasnen 21. Bona kak pacTBopuTeib 2 2 4 8
Bona kak pacTBOpUTEE. 0,3 - 0,5 0,8
Jucconmanusi, "OHHOE MPOU3BEICHUE BOJIbI. 0,2 - 0,5 0,7
Konnenrparus [H'] u [OH] B pacTBOpax. 0,3 - 0,5 0,8
pH pactBopa. 0,2 - 0,5 0,7
NHauKkaTtopel U Apyrue METOAbI ONpeAeICHUs 0,3 1 0,5 1,8
pH.

Kucnorel, OCHOBHbIE CONM C TOYKH 3pPEHUS 0,2 - 0,5 0,7
3JIEKTPOJIUTUYECKON JUCCOIHAITIH.

BydepHbie pacTBOpHI. 0,5 1 1 2,5
Pazpen 22. KomnwratuBHBIE  CBOWCTBaA 2 4 4 10
pacTBOPOB 3JIEKTPOJIHUTOB.

Kommuratusabie CBOMCTBa pacTBOpOB 0,3 1 0,5 1,8
3JICKTPOJIUTOB.

M3oronnueckuit kKod3(G(UIMEHT U €ro CBS3b 0,2 - 0,5 0,7
CO CTEICHBIO INCCOIHAITHH.

3akoHsbl Paynsi. 0,5 1 1 2,5
Ocmoc. 0,5 1 1 2,5
DKCIEePUMEHTATBHOE omnpeneneHne 0,5 1 1 2,5
MOJIIPHBIX MacC U CTENEHH JUCCOLUAIUH.

Pasnen 23. ['ereporennsie paBHOBECHS 2 6 6 14
['eTeporenHble paBHOBECHS. 0,2 1 1 2,2
PactBOprMOCTS, MIPOMU3BEICHUE 0,3 1 1 2,3
pPacTBOPUMOCTH.

Pacuer pacTBOpuMOCTH €1a00T0 JIEKTPOIUTA 0,5 1 2 3,5
Y CHJIBHOTO 3JICKTPOJIUTA.

VYcnoBuss o0Opa3oBaHMsi WM PAaCTBOPEHUS 0,5 2 1 3,5
ocajka.

Bansane OJTHOMMEHHBIX HOHOB Ha 0,5 1 1 2,5
pacTBOPUMOCTb.

Pa3znen 24. PacTBOpBI CHIIBHUX JIEKTPOJIMTOB 2 2 6 10
PacTBOpBI CHIIBHBIX AJIEKTPOJIUTOB. 0,3 - 1 1,3
WonHasg cuna pactBopa. 0,2 - 1 1,2
AKTHBHOCTB, KO3()PHUIIMEHT aKTUBHOCTH. 0,3 - 1 1,3
Teopus Jleb6as — ['rokkerns. 0,2 1 1 2,2
TepMoauHamMuyeckass U KOHUEHTPAILMOHHAS 0,5 - 1 1,5
KOHCTAHTbI PABHOBECHS U X CBSI3b.

Conesoit 2d ekt 0,5 1 1 2,5
Pasnen 25. ['unponus 3 2 11 16
[TonsTHe ruaponmsa. 0,2 - 2 2,2
l'upponu3 mnmo  KaTuoHy, IO  aHHUOHY, 0,3 0,5 2 2,8

COBMECTHBIH.
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KoHcTaHTa ¥ cTeneHb ruiposin3a. 0,5 0,5 - 2 3
BnusHue — ¢dakropoB  Ha  NpOTEKaHHE 0,5 0,5 - 2 3
TUAPOIHU3a.
KonnuecTBo cTaauii rugposnunsa. 0,5 - - 1 1,5
['uaponr3 KUCIIBIX 1 OCHOBHBIX COJIEH. 0,5 0,5 - 1 2
IM'uaponn3 HEeANEKTPOIUTOB. 0,5 - - 1 1,5
Pazaen 26. OxuciauTeabHO- 3 2 - 13 18
BOCCTAHOBUTEJIbHBIE PEAKIIUU
OKHCIUTENbHO-BOCCTAHOBUTEIbHAS PEAKIINSL. 1 - - 3 4
Oxucnurenb. TUTHYIHBIE OKUCIUTEIIH. 1 1 - 5 7
BoccranoButens. Tunudseie 1 1 - 5 7
BOCCTAaHOBHUTEIIH.
BCEI'O 3A 2 CEMECTP 45 60 - 111 216
6.3. ®opma o0y4deHus: — O4Has, Kypc — 2, cemecTp — 3
HaumenoBanus pa3aenos u TeM Kommiectso yacos
Jlekn. | Jla6op. | IIpakr. | CPC+K | Beero
Pasznen 27. nepTHbIe U 01aropoJIHEIE Ta3kbl. 1 1 - 6 8
[TonoxeHre MHEPTHHIX U OJIArOPOJHUX Ta3oB 0,5 - - 1 1,5
B TIEPUOJMYECKOW CHCTEME XUMHUYECKHUX
DJIEMCHTOB.
XuMuyeckue 1 pu3ndeckue CBONCTBA. 0,5 1 - 2 3,5
HaxoxneHnue B npupose. - - - 3 3
Pasnen 28. Bonopon 1 1 - 6 8
MecTo BOOBO/A B MEPUOIUYECKON CUCTEME - - - 2 2
9JIEMCHTOB.
duznueckue U XUMHYECKHE  CBOMCTBa 1 - 3 5
BOJIOBOJIA.
[IpumeHeHue. - - - 1 1
Pa3nen 29. 'anoreHsl 8 8 - 5 21
OO0mas XxapaKTepucTHKa. 1 1 - 0,5 2,5
duznueckue U XUMHYECKHE  CBOMCTBa 1 1 - 1 3
MPOCTHUX BEIIECTB.
[Tonyuenue. 1 1 - 0,5 2,5
[IpumeHenue. 1 1 - 0,5 2,5
CoeuHeHus rajJoreHoB C BOJOPOJIOM. 1 1 - 1 3
l"anoreHoBO1IOPOIHBIE KUCTOTHI. 1 1 - 0,5 2,5
I"amorenuapl. 1 1 - 0,5 2,5
Kucnopoacoaepxaiiue coeqfuHeHUs 1 1 - 0,5 2,5
rajoreHoB. Okcuabl. KHcioTel.
Pa3nen 30. XanpkoreHnl 8 8 - 5 21
OO011ast XapaKTepUCTHKA XaJIbKOT'€HOB. 1 1 - 0,5 2,5
Kucnopo. 1 1 - 0,5 2,5
XaJIbKOTr€HOBOJOPO/IbI. 1 1 - 1 3
XaJIbKOT€HUIBI. 1 1 - 0,5 2,5
[TonucynbpoHOBBIE KUCTOTHI. 1 1 - 0,5 2,5
Oxkcugpl p-35emMeHToB VI rpynmsl. 1 1 - 0,5 2,5
Kucnotsl cepsl, cenena, Temnypa. 1 1 - 0,5 2,5
T"ajmoreHuabl 1 OKCOTaJIOTCHUIbI 1 1 - 1 3
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Pasznen 31. p-anemenTsl V-rpynmnsl 8 8 5 21
OOmas xapakTEepUCTHKAa P-IJIEMEHTOB V- 1 1 0,5 2,5
TPYIIBL

XuMudyeckue W (PU3MYECKUE  CBOWCTBA 1 1 0,5 2,5
MPOCTHIX BEIIECTB.

[TosyyeHne npoCThIX BEIIECTB. 1 1 0,5 2,5
IIpumenenue. 1 1 0,5 2,5
Bonopoanbsie coeguHeHUs p-3JI€MEHTOB V- 1 1 0,5 2,5
TPYIIbL

Oxkcuapl U KHCIOPOJCOAEPIKALUE KUCIOTBI 1 1 0,5 2,5
a30Ta U UX COJH

Kucnopoaconepxaine COEIMHEHUS 1 1 1 3
dbocdopa, MBITIBSIKA, CYPhbMBI U B CMYTa

Cynbhunpl, TaJIOTeHUAB U OKCOTAIIOTCHUIBI 1 1 1 3
p-2J€MEHTOB V-TPYIIIHL.

Paznen 32. p-anements! [V-rpymnmsl 8 8 5 21
OO0mas XapakTepHUCTHKa p-3JIeMEHTOB [V- 0,5 0,5 0,5 1,5
TPYIIBL

XuMudeckue U (PU3HYECKHE  CBOMCTBA 2,5 2,5 1 6
IIPOCTBIX BEILIECTB. [TonyueHue.

[Ipumenenue.

AmioTponus yriepoja. 1 1 0,5 2,5
['mapuasl. 1 1 0,5 2,5
CoenuHeHus yriepoa. 1 1 0,5 2,5
CoenuHeHust KpeMHUsL. 1 1 1 3
CoenrHEeHUs repMaHus, 0JI0Ba U CBUHIIA. 1 1 1 3
Pasnen 33. p-anements! [1I-rpynmsr 6 6 3 15
OO0mas xapakrepucTika p-3aemenTos I11- 1 0,5 1,5
TPYIIBL

XuMuyeckue 1 pu3ndeckue cBONCTBa 1 2 1 4
MIPOCTHIX BEIIECTB.

[lony4yenne n nprMeHEHUE NPOCTHIX 1 1 0,5 2,5
BEIIECTB.

Coenunenus 6opa. 1 1 0,5 2,5
Xumuueckue CBOMCTBA COCIUHECHHI 2 2 0,5 4.5
QTIOMHUHUS ¥ 3JIEMEHTOB TOJTPYTIBI TaJUTHsL.

[Tonyuenue. [Ipumenenue.

Pa3nesn 34. s-anemenTsl [ u Il rpynm u ux 3 2 2 7
COEJIMHEHUSI.

OO6mas xapakrtepuctuka s-anemeHToB [ u II 0,5 - 0,2 0,7
Tpym.

dusznyeckre U XUMHUYECKIE CBOMCTBA. 0,5 0,5 0,3 1,3
ITonydenue. 0,5 0,5 0,5 1,5
[Ipumenenue. 0,5 0,5 0,5 1,5
Coenunenus s-anemenTos I u Il rpynm. 1 0,5 0,5 2
Pa3pnen 35. d-aneMeHTHI 8 8 5 21
O6mas xapaktepuctuka 4f- u Sf-anmementoB 0,5 - 0,2 0,7
U UX COETMHEHUI.

CoenuHeHHsS 9JIEMEHTOB MOJArPYTIIIBI 1 0,5 0,2 1,7

CKaHIus.
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OOuias XapaKTepPUCTUKA 9JIEMEHTOB 0,5 - - 0,2 0,7
MOJITPYNIBI TUTAHA.

CoenuHeHus 3J1€EMEHTOB NOATPYIIbI TUTAHA. 1 1 - 0,2 2,2
OGmas XapaKTEPUCTHKA 3JIEMEHTOB 0,5 - - 0,5 1
MOJTPYIIIbI BaHAMSI.

CoenuneHus 3JIEMEHTOB MOJArPYTIIIbI 0,5 1 - 0,5 2
BaHaIU.

O6mass xapakrtepuctuka d-amemeHToB VI 0,3 - - 0,5 0,8
TPYIIBL

CoenrHEeHUs Xpoma. 0,2 1 - 0,5 1,7
Xumuyeckue ©u  (U3WUEKHE ~ CBOWCTBa 0,3 1 - 0,5 1,8
COEIMHEHUN MOJINOIeHa.

Xumuyeckue ©  (U3WUEKHE ~ CBOWCTBa 0,2 1 - 0,5 1,7
COCTMHEHMI BoJIb(Ppama.

CoenuHeHHsS 9JIEMEHTOB MOJArPYTIIIBI 0,5 1 - 0,2 1,7
Maprasia.

d-snementer  VIII  rpymmer.  CemelicTBO 0,5 0,5 - 0,3 1,3
Kenesa.

[InaTHOBEIE METAUILI U KX COCTMHCHUS 0,5 - - 0,2 0,7
DJIEMEHTHI TOATPYTIIHI IIUHKA 1 0,5 - 0,3 1,8
DJIEeMEHTHI NOATPYIIIBI MEJIH. 0,5 0,5 - 0,2 1,2
UTOI'O 3A 3 CEMECTP 51 51 - 42 144

7. OHEHOYHBIE MATEPHAIJIBI (CPEACTBA) TSI TEKYILEI'O KOHTPOJIAA
YCIIEBAEMOCTH, IIPOMEXYTOYHOU ATTECTAIIMN

7.1. KoHTpOJIbHBIE BOITPOCHI

Pazgen 1
[IpocThie 1 CHOKHBIE BEIIECTRA.
Xumunyeckas hopMmya.
KonnuectBo BemecTna.
MonsipHast Macca BellecTBa.
BemectBa MoJIeKyIIpHOTO M HEMOJIEKYJISIPHOTO CTPOCHUS.
ATOMHasi equHHUIIA MacChl. ATOMHasT M MOJIEKyJsipHas Macchl. OTHOCHUTEIbHBIC
aTOMHAsI U MOJICKYJIIPHBIE MAacCCHI.

7. BaneHTHOCT, M CTENEHb OKHUCIEHHA. MakcuMallbHasgd M MHHHMAajbHas CTENEHb
OKHUCIIeHUs neMenTa. [IpaBuia onpeaenenus CTeeHe OKUCICHHS.

8. 3aKOH KpaTHBIX OTHOIIEHUH. 3aKOH MOCTOSHCTBA COCTABA.

9. BemiecTBa NOCTOSHHOTO U IEPEMEHHOIO COCTaBa.

AU e

10. CrtpoeHune uaeanbHbIX U peaIbHBIX KPUCTAJIOB.

11. O06macTh TOMOTEHHOCTH.

12.  Tlomumopdusm. AIoTpomus.

13. TBepmoe, KuAKOE U Ta3000pa3HOE COCTOSIHUE BEIIECTBA.
14. ®da30BbI€ EPEXO/IBI IEPBOTO POJIA.

15. bnvokHUI 1 nanpHUN NOPAIOK.

16. Tunbl KPUCTATUTMYECKUX PEUIETOK.

17. NunuBuyanpHbIE BEIIECTBA U CMECH.

18. MaccoBas, MOJIbHasg © 00bEMHBIE JOJIH.

19. Wneanbubiii ras.

20. N3orepmuuecknii, U30XOpHBIH W M300apHBIA Tporecchl. M3o0xopa, m3oTepma,

u3obapa.
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. AOcomioTHas mIKajia TeMIeparyp.
22.

3akonbl boiina-Mapuorra, ['eii-JIroccaka, apnsa, ABoraapo (u cineacTBus U3

Hero), Jlanbrona. OObe TMHEHHBIN Ta30BbIN 3aKOH. 3aKOH 00bEMHBIX OTHOIIICHHH.

23.
24.
25.
26.

MossipHbIii 00beM Ta3a.

[TapumnansHOE HaBiIEHUE rasa.

Hopwmasnbnslie ycnous.

VYpaBHEHHE COCTOSIHMS MICAIBHOTO ra3a. YHUBEPCAIbHAS ra30Bas IOCTOSHHAS

(pu3mdeckuii CMBICI, 3HAYCHHSI, STUHHUIIBI U3MEPCHHUS).

27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

Bo3ayx (kauecTBEHHBII U KOJIMUYECTBEHHBINA COCTAB).

VYpaBHEHHE COCTOSIHUS PEAIbHOTO ra3a.

duznyeckre U XUMHUYECKHUE SBICHUS.

YpaBHeHHE peakiuu. Peakium coenHEeHNS, Pa3I0KEeHHs, 3aMEIIEHUS 1 OOMEHa.
Peakuus neltpanuzanuu.

DneKTponus.

3aKOH COXpaHEHHs MAcChl U SHEPTUU.

VYpaBHeHue DiHIITEWHA.

DKBUBAJICHT. 3aKOH YKBUBAJICHTOB.

MornbHass Macca JKBUBaJeHTa (PKBHBAJICHTHAs Macca 3JieMeHTa). MOIbHbIE

MacChl KBUBAJICHTOB IMPOCTHIX HOHOB, OKCHJIOB, KHCIIOT, OCHOBAaHHM, COJICH.

37.

PactBopel. PactBopurens. MaccoBass noiisg BemiecTBa B pactBope. MousipHas,

HOpMaJibHasl, MOJISITbHASL KOHIIEHTpauu. TUuTp.

Paznen 2

b s

5.

MeTaminl 1 HeMETaJlIbI.

AKTHBHBIE, HEAKTUBHbBIC METAJIBI U CPEAHEN aKTUBHOCTH METAJIIBI.

CrocoOsbI MoTy4eHUs METAJIOB.

Uepnas u uBeTHast MmeTautyprusi. CruiaBsl.

bunapuble  coequHEHUsT ~ KUCIOpPOJAA:  OKCHJABI, MEPOKCUIBI,  CYNEPOKCHUIBI

(HagnepoKCHUIbl), O30HUIBIL.

6. Knaccudukanus okCHI0B.

7. XUMHYECKHE CBOMCTBA KUCIIOTHEIX OKCHUJIOB.

8. XuMHyeckue CBOMCTBA OCHOBHBEIX OKCHIOB.

9. OcHoBHBIE CTIOCOOBI TOTYUYEHHUS] OKCHJIOB.

10. CMelaHHbIE OKCHUIBI.

11. OcHoBaHus.

12. Knaccudukanus ocHoBaHUH.

13.  Xumuueckue cBOMCTBA HEPACTBOPUMBIX OCHOBAHHUH.

14. XUMHYECKHE CBOWCTBA PACTBOPUMBIX OCHOBAHUM.

15. CnocoOsl osy4eHnss OCHOBAHHUH.

16. KwncnoTsr.

17.  Knaccudukanus Kucior.

18. KoncranTsl nuccormanuu KuciiotT. CHIbHBIE U ¢1a0ble KUCIIOTEI.

19. XUMHUYECKHE CBOIICTBA KHCIIOT.

20. CriocoOblI osTyyeHHst KMCIOT.

21. Coin.

22. Knaccudukanus coneit.

23. CrocoOblI OTy4YEHUs COJIEH.

24, 'eneTnueckass CBsI3b  MEXKIAYy OCHOBHBIMM  KJACCaMU  HEOPraHUYECKUX
COCIUHCHUH.

25. AmdotepHoctb. CoeiMHEHUs, TPOSBIIONINEe aM(pOTEpHBIE CBOWCTBA.

26. YcioBus NpOTEKaHUs peaklMii B pacTBOpax 10 KOHIA.
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Paznen 3

1. OCHOBBI aTOMHO-MOJIEKYJISIDHOTO y4eHMs. IIpennochbulku co3JaHus MOZENn
CTPOEHHUSI aTOMa.

2. Mogens ctpoenus aroma ToMcoHa.

3. Omertel Pesepdopaa (Oxcnepumenrt ['elirepa - Mapcaena).

4. [TnanerapHas Moaens ctpoeHust atoma. Hemoctarku moaenu atoma Pesepdopra.

5. I'unoresa I1nanka.

6. Crnextp aToMa Boziopoaa.

7. KBanToBast MoJienb CTpOEHHUS aToMa.

8. [Toctynatsr bopa. Paguycsl u sHeprust 6opoBckux opobut. HemocraTku teopuun
bopa.

9. Oo6wenunennas teopust bopa-3ommepdenbaa.

10. I'unotesa ne bpoitns.

11.  KopmyckyisipHO-BOJIHON Ayanu3M.

12. [Tpunnun HeonpenenennocTu I eizenoepra.

13.  BonHoBas QpyHKIuS.

14. Uto omnpenenser BonHOBoe ypaBHeHue llpénunrepa? UTo sBISIETCS pelICHHEM

ypaBHenus Illpénunrepa? Kakue orpaHudeHus HaAKIaIbIBAlOTCS HA BOJHOBYIO (YHKIHMIO H
noyemy?

15. OyHKIUA paguaIbHOTO PACIPENCIICHUS DJIEKTPOHHOM INIOTHOCTH.

16. OpOurais.

17. PamnanbHasd, asumyTtanpHas W MEpUAMATIbHAs COCTABJISIONIAS  BOJIHOBOM
GyHKIHH.

18.  KBaHTOBBIE uncCIa (UTO XapaKTEPU3YIOT U KaKH€ 3HAUEHUS IPUHUMAIOT?)

19. ®opMbI OpOUTAIEH 1 UX PACTIONOKEHHUE B TIPOCTPAHCTBE.

20.  3amonHeHue IEKTPOHOB B atome (mpaBmiio KieukoBckoro. Psa MUHMMAanbHBIX
sHepruil. [Ipunuun [Haynu. [Tpasuno XyHnzaa).

21. DNeKTpOHHBIE KOH(PUTYpallMi aTOMOB U MOHOB.

22. «BanenTHbII» ypoBeHb. [IpoCKOK 371€KTpoHA: 00BICHEHUE NMPOCKOKA JIEKTPOHOB
y d-a1eMeHTOB.

23.  YCTOWYHMBOCTH OpOHTAJICH.

24.  Crpoenue aromHoro siapa. Hykmonsl. I[IpoTOHHO-HEHTpOHHAasT MOXENb AIpa.
MaccoBoe uncio. Jledext macch.

25. VYcroitunBocts  anep. M3oTombl, H30TOHBI, H300apbl, u3oMepsl. Ilepuon

nojypacrana. PajanoakTHBHbIE W TpPAaHCYpPAaHOBBIE 3JEMEHTHL. O(G(GEKTUBHBIA 3apsan sjapa.
PagunoaktuBHOCTh. [IpaBuia painoakTUBHOTO pacnaja.

Pazgen 4

1. Paguyc aroma. 3MeHeHune B nepuoaax u rpymnmnax. JlJaHtanugHoe cxxatue.

2. BausiHue pa3MepoB aTOMOB U HOHOB Ha CBOMCTBA MPOCTHIX U CI0KHBIX COCIMHEHUM.

3. lloTeHuman WOHU3ALMH, CPOACTBO K OJIEKTPOHY, OSJIEKTPOOTPHUIATEIHHOCTD.
W3meHeHue B mepuojiax v rpynmnax.

4. CeMelicTBa aTOMOB.

5. CoBpemenHas GpopMyaHpoOBKa MEPHOINUECKOTO 3aKOHA.

6. I'maBHasi, BHyTpEHHSSI U BTOPUYHAS TEPUOAUYHOCTb.

Paznen 5

1. Xumuueckas CBS3b.

2. Tumel XUMHUYECKOH CBA3H.

3. I'omo- u reTepoieCMUYECKHE COCTUHECHHUS.

4. XapaKTepUCTUKH XUMUYECKON CBS3H (PHEPTHs, [UTMHA, BaJICHTHBIN YTOM).

5. JIOKBaHTOBOMEXaHUYECKHE MOAXOAbI K OMMCAHUIO 00Pa30BaHUS XUMUUYECKOU CBSI3U.
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Paznen 6

1. MoHHBIH THUII CBS3M.

2. CrterneHb HOHHOCTH CBSI3H.

3. DHeprus B3aMMOJEHCTBUS IBYX IPOTUBOIIOJIOKHO 3aPSKEHHBIX HOHOB.

4. DHeprust KpucTayuindeckod pemerku (ypaBHeHus bopna-Jlanne, bopra-Maiiepa,
Kamyctunckoro).

5. ®akTopsl, BIUSIONIME HA YHEPTUIO KPUCTATUITMYECKOM PEIIETKH.

6. HOHSIpI/IBaI_[I/I}I, HCHAChIIIIAEMOCTH U HeHaHpaBHGHHOCTL HOHHOfI CBA3U.

7. KoopauHallMoOHHOE qHUCIIO. KoopaunanmonHsiit MOJIUBIP. 3aBUCUMOCTE
KOOPAMHALIMOHHOIO YUCJIA OT COOTHOIIECHUS paanycoB HOHOB. [IpaBuia dasHca.

8. OCHOBHBEIE CBOICTBA COETUHEHUN C HOHHBIM THIIOM CBSI3H.

Pazngen 7

1. KopanenTHas cBsi3b. OOpa3soBaHME CBA3M B MONEKyJIspHOM moHe H*' ¢ Toukm
3pEHMS ANEKTPOCTATUUECKOTO B3aUMO/ICHCTBHSI.

2. Mexanu3mbl  00pa3oBaHMsS KOBAJICHTHOTO Tuma cBsa3u. [lpaBuia 3ampeta
CHUMMETPUHU.

3. [Tonsipu3anys KOBaJICHTHOM CBSI3U.

4, JIMTONbHBIA MOMEHT CBSI3U, JUIOJIbLHBIA MOMEHT MOJICKYJIbI.

5. HacpimiaeMocTh KOBaJIGHTHOM CBS3H.

6. BanenTHoCTH M KOBaJICHTHOCTb.

7. 3aBUCUMOCTh MAaKCUMaJbHOM BAJICHTHOCTH 3JIEMEHTa OT HOMEpa Iepuoja, B
KOTOPOM OH PACIOJIOKEH.

8. HanpaBneHHOCTh KOBaJIECHTHOM CBS3H.

Pazgen 8
OO6pazoBanus cBA3M B MosieKyJie Hy ¢ Touku 3peHust MeTojja BaJICHTHBIX CBSI3EH.
Cas13pIBaroliee U aHTUCBSA3BIBAIOLIEE B3aUMOIEHCTBHS.
OcHOBHBbIE TIOJIOKEHUSI METO/Ia BAJICHTHBIX CBSI3EH.
OO0pasoBaHue G -, T -, U O- CBS3CH.

5. I'mOpunmzamust aTOMHBIX —opOurtaneid. Tumsl rubpunmsamuu. PacmonoxeHue
rUOpUIHBIX OpOUTasIel B IPOCTAHCTBE.

b=

Pa3zzgen 9
1. BrusHEE HEMOJEICHHBIX IMap AJICKTPOHOB HA KOH(MHUTYpAIUIO MOJEKYJ (Teopus
OBDOII).

Pazzen 10

1. O6nactu CBA3BIBaHUS U AHTHUCBSI3bIBAHMSL.

2. OGpasoBaHMe CB3M B MONCKYIsSpHOM HoHe H>' ¢ ToukM 3peHHs MeToa
MOJIEKYJISIPHBIX OpOUTAaseH.

3. Bkmax KyJIOHOBCKOrOo, OOMEHHOTO WHTETpajoB M HHTErpaja IEepeKphIBaHUsA B
SHEPIrUI0 XUMHUYECKOU CBS3H.

4. TloHsATHE O MOJIEKYJISAPHBIX OPOUTATISIX.

5. OcCHOBHBIE MOJOXKEHUSI METOAA MOJIEKYJIIPHBIX OpOUTANIEH.

6. Tumel 1 3HEPrust MOJNEKYISAPHBIX OpOUTATIEH.

7. O6pa3oBanus cBsi3u B Mosekyjde H, ¢ Toukum 3peHuss Merona MOJIEKYJISIPHBIX
opoOuTanei.

8. IlepexpbiBanue opOUTANEH U SHEPrETUUECKUE TUAarpaMMbl MOJIEKYJIIPHBIX OpOUTaei
JIBYyXaTOMHBIX MoJieKyd Ha, Na, O,, CO.

9. DnexTpOHHBIC KOH(DUTYPAITUN MOJICKYJ U MOJICKYJIIPHBIX HOHOB.

10.  CpaBHeHHE METO/IOB BaJICHTHBIX CBsI3€i U MOJIEKYJISIPHBIX OpOuTaneil.
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Pazgen 11

1. BopoponHas cBs3b.

2. BiusHME BOAOPOAHOM CBSA3M HA XUMHYECKHE U (PU3UUECKHE CBOMCTBA BEIIECTB.

3. OcHOBHBIE IOJIXOIBI K OITUCAHUIO 00pa30BaHUs BOJOPOJTHON CBSI3H.

4. CBsa3p ¢ JepUIUTOM D3JIEKTPOHOB: oOpa3oBaHWe cBsi3eil B Moiekyne B,Hs.
MHoro1eHTpoBas AMEKTPOHO-AehuIuTHas (3c-2¢) CBsA3b (OaHaHOBAsSI CBSI3b).

5. OcobGennbie cBoiicTBa MeTauioB. OOpa3oBaHue CBsA3el B MeTauiaXx. MeTaunyeckas
CBS3b.

6. Teopus 31€KTPOHHOTO rasa.

7. OnucaHue METATHYCCKOM CBSI3M METOJIOM MOJICKYJIIPHBIX OpOUTasei.

8. 3oHHasg Teopus MNPOBOJUMOCTH TBEPABIX TEJ: IPOBOJHUKHU, IOJYNPOBOIHUKH,
JUDIIEKTPUKH.

9. IlpoBoaHUKHM IIEPBOTO U BTOPOIO poAa.

10. MexmonexkynsipHoe B3aUMO/ICCTBUE: OPUEHTALIMOHHOE, UHIYKIUOHHOE,
JMCTIEPCUOHHOE. BiusHHE MEXMOJIEKYISIPHOTO B3aMMOJEHCTBHS Ha (DU3MUYECKHE CBOICTBa
BELICCTB.

Pazmen 12

TepMoauHamuueckas cucrema. TUIBI CUCTEM.

BHyTpeHHs SHEPrUus CUCTEMBI.

[TonsaTue QyHKIUN COCTOSHHUS.

TepMoxuMHuUyeCKOe ypaBHEHUE PEAKLUU.

N30xopHBIi 1 U300apHBIN TEIUIOBBIC APPEKTHI peaKIuil.

CBs13b DHTAJIBIIUYU C BHYTPEHHEN YHEPTHEH.

IlepBelii 3aKOH TEPMOAMHAMMKYN M €T0 MaTEMaTHYECKOE BBIPAKCHHUE.

Nk W=

Pazgen 13

3akoH ['ecca.

CraHzapTHbIE YCIOBHUS.

CranmapTHBIC YHTAIBIIAN 00Pa30BaHMS U CTOPAHHS XUMHYECKIX COSAHMHEHUM.
CnenctBus u3 3akoHa ['ecca.

MounsipHas 1 yJebHas TEII0EMKOCTH. BBIBOJ B3aUMOCBSI3H MEXKILY Cp H Cy.
TemnepatypHasi 3aBUCUMOCTb SHTaNbINH (3akoH Kupxrodda).

A e

Pazgen 14

[TonsiTrie 00 YHTPOTIHH.

3aBUCHUMOCTB A S OT TeMIlepaTypsl, 00beMa, TaBICHUS.
V3MeHeHne SHTPONMH B X0JI€ PEAKIIMH.

YcnoBust caMONIPOU3BOJIBHOTO MMPOTEKAHUS PEaKIIiil.

II 3ak0H TepMOAMHAMIKH.

Pacuet AS peakiumu.

A e

Pasznmen 15

1. N306apHo-n30TepMUUecKHii moTeHnuan (cBoodoaHas sueprust [ md0ca).

2. Pacuets! sHeprun ['nb60ca XUMHYECKUX pPEeaKIn.

3. B3aumocBs3b sHepruu ['nd6ca ¢ ApyrumMu TepMoIuHAMUYECKUMHU (QYHKIUSAMU.

4. N3o0xopHO-u30TepMuyeckuii noreHuan (cBo0oaHas sHeprus ['eapmronbla) u ee
CBSI3b C IPYTMMHU TEPMOJUHAMUYECKUMHU (YHKLIUAMHU.

5. I'paduueckast nuarpaMma B3auMOCBSI3H OCHOBHBIX TEPMOJAMHAMHYECKUX
byHKIHIA.
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Pazmen 16

1. 3aKoH JEHCTBYIOIUX Macc Uit 0OpaTUMOro Mmporecca.

2. BrIpaxkeHue KOHCTaHThI pABHOBECHS JIJII TOMO- U T€TEPOTr€HHOr0 IMpoliecca.

3. Cnoco0b! BbIpakeHHs KoHCcTaHThI paBHOBecHs (K, K¢, Ky) 1 B3auMocBs3b Mexay
HUMU.

4. CBolicTBa KOHCTAaHTHI PABHOBECHSI.

5 [Tpunmun Jle-Ilarenbe.

6. Cwmetenue paBHoBecHs. BiusiHue Temneparypsl, JaBl€HUs U KOHLIEHTpALUi
pearupyoImx BEeIECTB Ha COCTOSIHUE PABHOBECHS.

7. KoHcTanTta ycTOMYMBOCTH KOMIUIEKCHBIX COSAMHEHUH.

8. KoucTanTa noHusaum.

Paznen 17

1. CkopocThb XUMHYECKOW peakiuu (HayalbHas, CpeaHss, MTHOBeHHas). DakTophl,
BJIMSIIOIIAE HA CKOPOCTh XUMHUYECKON PEaKIINU.

2. 3aKkoH JEHCTBYIOIIUX Macc JJIs OJHOCTOPOHHEW XUMHUYECKOW peakiuu. KuHernueckoe
ypaBHEHUE ISl TOMO- U T€TEPOr€HHOM peaKInu.

3. KoHcTaHTa CKOpOCTH XMMHUYECKOM peakuuu. DakTopsl, BIMSIONIME HAa KOHCTaHTY
CKOPOCTH XMMHYECKOU PEaKIIH.

4. Tlopsmoxk 5SIEMEHTApHOW CTaIuy XHUMHYECKOHW pEeakIuu 1O KOMIOHEHTYy. OOmmid
NOPSOK XUMUYECKOU peakuu. MeTonbl OnpeneacH s OpsiKa peakLuy.

5. 3aBHCHUMOCTh CKOPOCTH XMMMUYECKON peakuud OT TeMIepaTypbl. OMIHUPUUYECKOE
npasuiio Bant-I'odda. ['panuisl npumMeHUMOCTH.

6. YpaBHeHue Appenuyca. [IpeaskcroHeHIMaTbHbI MHOXKUTENb. DHEPTHs aKTHBALIUH.

7. llocnemoBaTenpHble, MapajUleIbHbIE U IOCJIENOBATEIbHO-NIAPAJUICIIbHBIE  PEaKLUH.
BbIBOJ KHHETUYECKOTO YPaBHEHHS.

8. llennsle peakuuu. Hepa3BeTBieHHbIE, pa3BETBICHHBIE, PEIKOPA3BETBICHHBIE.
9. Karanuzarop. Uuruburop.

Pazgen 18

1. TepMoanHaMuKa mporiecca pacTBOPEHUSI.

2. Turmbl pacTBOPOB (MCTHHHBIC, KOJUIOUIHBIC, TPY00-TUCIIEPCHBIC CHCTEMBI).
3. 30HBI B pacTBOpE.

4. N3menenne TepMoiuHaMUIeCKuX (PYHKIIUN TTPH 00pa30BaHUU 30H.

5. [TpaBuno ¢a3 ['n6oca.

6. JHuarpammbl omHOKOMIIOHEHTHBIX cucTeM (H,O u CO»).

7. JlmarpaMmbl IBYXKOMIIOHEHTHBIX CHUCTEM (C MPOCTON IBTEKTUKOH, C TBEPIBIMHU
pacTBOpaMu, C HOBBIM COEIUHEHUEM).

8. TlonsaTtume o pactBOpax. [lucnepcHas cucrema, JUCIEpCcHas cpeaa, AucnepcHas Qasa.

9. Krnaccudukanus IucrepcHbIX CUCTEM IO pa3Mepy YacTHUIl AUCTIEPCHOU (ha3bl.

10.  Knaccudukanuss rpyOOTUCIIEPCHBIX CHCTEM IO arperarTHoMy COCTOSHUIO
JUCTIEPCHOM CPEeJIbl U TUCTIEPCHOM (pa3bl.

11. ®akTopsl, BAMSIOMINE HA PACTBOPUMOCTD.

12. ®uznueckas U XUMUYECKasi TEOPUU PACTBOPOB.

13. Ctpykrypa x’uakoro pactsopa. TepmoauHaMuKa npouecca pacCTBOPEHUSI.

Paznen 19
1. WneanbHble U pealibHbIe pacTBOPbl. KoJmuraTuBHbIE CBOMCTBA paCTBOPOB.
2. [JlaBnenue mapa HaJa JBYXKOMIIOHEHTHBIM MJ€aJbHBIM pacTBOpoM. IlpuunHel
MOJIO’KUTEIHHOTO U OTPHUIIATEILHOTO OTKIOHEHUS OT UACATBHOCTU B PEAIbHBIX PaCTBOPAX.
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3. 3axoH Payns u ero MaremaTuuecKkoe BbIpakKeHHUE.

4. Cnenctsue u3 3akoHa Payns (BTopoli 3akoH Payiisi) 1 ero MareMaTH4eCKOe BbIpaKEHHE.

5. Kpwo- wm »0ynmockonuveckas KOHCTAaHTHI ((U3HUECKUN CMBICT, Pa3MEPHOCTH).
[IpumeneHne Kpro- 1 F0yINOCKOITUH.

6. Ocmoc. OcMOTHYECKOE TaBJICHUE.

Pazmen 20

1. OcHOBHBIE NOJIOKEHUS TEOPUH IIEKTPOIUTUYECKON Jucconnanuu AppeHuyca.

2. CreneHp auccouuanuy 1 (pakTopsl, KOTOPbIE HA HEE BIUSIOT.

3. CunbHble M cnabble >eKTposuThl. [IpuMepsl coeIMHEHUH, KOTOpble B BOJAHBIX
pacTBOpax SIBJISIOTCS] CUJIbHBIMU AJIEKTPOJIUTAMHU.

4. KoHncranTa nuccounanuu. CTyneH4yaTasi JUCCOLAALN.

5. B3auMOCBA3b KOHCTAHTBI U CTENEHH JUCCOLUALIUH.

6. 3axoH pa3baBienus OcTBanbiaa.

Pazmen 21

1. Bona xak pacTBOpPHUTENb: JTUCCOLMALINS, HOHHOE MPOU3BEICHHE BOJIbI, KOHIIEHTPAIUS
[H'] u [OH] B pac TBopax.
. pH pactBopa.
. Mnaukatopsl U Apyrue MeTobl onpeaeneHus pH.
. Kucnotsl, 0CHOBHBIE COJIM C TOUKH 3pEHHSI SIEKTPOITUTUYECKON TUCCOLUAIIHH.
. Bydepnsie pacTBOpHI.
Bydepnas eMKOCTb.
Pacuer Benuunnsl pH 6ydepHoro pactBopa B KUCIIOM cpee.
Pacuer Benmmunnbl pH OydepHoro pactBopa B 1ie104HOH cpejie.

NGk W

Paznen 22

1. KonnuraTuBHbIE CBOMCTBA paCTBOPOB JIEKTPOJIUTOB.

2. N3otoHnueckuii KO3(UIMEHT U €ro CBsI3b CO CTENEHBIO TUCCOIUALINN.

3. 3akonsl Payins, ocmoc, GopMyIibl TSl SJIEKTPOJIUTOB.

4. 9KCH€pI/IMeHTaHLHOG ONpeaACIICHUEC MOJIIPHBIX MAaCC U CTCTICHU AUCCOLIUAIINU.

Pazgen 23
1. PaBHOBecus B pacTBOpax MajopacTBOPUMBIX BEIIECTB.

2. IlpousBeneHue pacTBOPUMOCTH.

3. Pacuer pacTBOPUMOCTH.

10. TepmonnHamMuyeckass U KOHIEHTPALIMOHHAs KOHCTAaHThI paBHOBecHs. B3auMocBsi3b
MEXy HUMH Ha IpUMepe MPOU3BEAEHUSI PACTBOPUMOCTH.

11. VcnoBue o0pa3oBaHus ocajiKa.

12. BrnusiHMe 0JHOMMEHHOTO HOHA Ha PAaCTBOPUMOCTH MaJIOPACTBOPUMOTO COECTUHEHUS.

Pasnen 24

PacTBOpBI CHIIBHBIX IEKTPOJIUTOB.

HonHas cuna pactsopa.

AKTHUBHOCTH, KOO (DHUIIMEHT aKTUBHOCTH.

Teopus lebas — ['tokkens.

TepmoauHaMuyeckas 1 KOHIEHTPAILMOHHAsI KOHCTAHThl PABHOBECHS U MX CBIS3b.
Conesoii a3 ekt

S

Pazgen 25
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IMaaponus coneid. Tunsl ruapoan3a (1o KaTHOHY, 10 AHUOHY, TT0 KATHOHY U aHHUOHY ).
KoHncranra u crenenb ruipoiaun3a.
@akTOpsl, BAUSIOIINAE HA CTENIEHb TUAPOIN3A.
Crynenuartsiii ruaponus. [ myOnHa MpOTeKaHUs CTYNEHYATOTO THAPOIIH3A.
Pacuer koHCTaHTBI THWIpOJM3a, CTENEHW TUApoiau3a M BennuuHbl pH B pacTBOpe
cpenHel comu, 00pa3oBaHHOM cIa0bIM OCHOBAaHUEM M CHIIBHOW KHUCIOTOM.

6. Pacuer KOHCTaHTBI THAPOJW3a, CTENEHW TUAPOIM3a W BeauuuHbl pH B pactBope
cpenHel cou, 00pa30BaHHOW CUIILHBIM OCHOBAaHHEM U CIIA00N KUCIOTOM.

7. PacueT KOHCTAaHTBHI THAPOJW3a, CTENEHW THApPOIM3a W BeanuuHbl pH B pactBope
cpenHel cou, 00pa30BaHHOM CcI1a0bIM OCHOBaHHEM U C1a00i KUCIOTOM.

8. I'maponn3 KUCHBIX CONEH.

9. CoBMeCTHBIN I'MIPOJIU3.

b S

hd

Paznen 26

1. OKuCIUTENbHO-BOCCTAHOBUTENbHAS PEAKIIHSL.

2. [Iporieccrl OKUCTIEHUS U BOCCTAHOBJICHUSI.

3. OxucauTenb. TUIHYHBIC OKUCITUTEIIN.

4. BoccranoBurenb. TUIIHYHBIE BOCCTAHOBHUTEIIH.

5. Cxembl Iepexo10B TUMTMYHBIX OKUCIUTENEH U BOCCTAHOBUTEIICH.

6. Merox modypeakiuii: CBA3BIBAHME AaTOMOB KHCJIOpOJa W BOAOpPOJAa B

3aBUCUMOCTH OT KMCIIOTHOCTH CPEJIbI.
7. PaccranoBka ko3()(UIIMEHTOB B OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX DPEAKIIHIA
METOJIaMU JIEKTPOHHOTO U 3JIE€KTPOHHO-UOHHOTO OajlaHca.

Paznen 27

1. HMuepTHBIC M OIarOpOAHBIC TA3BI.

2. Xumudeckue U (pU3HMIeCcCKue CBOMCTBA.
3. HaxoxneHue B mpHpoJe.

Pazgen 28

1. Boxmopon.

2. MecTo B epHOIU4eCcKON CUCTEME JIEMEHTOB.
3. CaoiicTBa BOAOpO/IA.

Paznen 29

1. Tanorensl. CTpoeHue MOJIEKYJI TaloreHoB. BiusHue cTpoeHus Ha CBOMCTBA MPOCTHIX
BEIIIECTB.

2. KucnoTHO-OCHOBHBIE CBOMCTBA rajoreHoB. M3MeHeHue CBOMCTB B psay ¢GTop, XJop,
Opowm, o, acrar.

3. OKHuCIUTENHHO-BOCCTAHOBUTENIbHBIE CBONCTBA FaJIOT€HOB.

4. MeTo/1bl IOJTy4YEHUSI TAIIOT€HOB (MPOMBILUIEHHBIE U 1a00paTOPHBIE).

5. IlpumeHeHue raJloreHoB.

6. B3aumopeiicTBuEe raJloreHOB C OCHOBHUMH KJIaCaMU HEOPraHUYECKHX COEAMHEHUH,
IPOCTHIMM BEIIECTBAMH, JAPYT C IPYTOM.

7. I'anorenBonopoabl. OCOOEHHOCTH CTPOEHMSI MOJEKYJ B Ia3000pa3HOM COCTOSIHHM.
[Tonyuenue, pusnueckue U XUMUYECKHE CBOWCTBA, TPUMEHEHHE.

8. I'anoreHBoIOpOAHBIE KUCIOTHI M HX coiu. CTpoeHue, nojyueHue, (pu3ndeckue u
XMMHUYECKHE CBOMCTBA, IPUMEHEHHE.

9. Okcuapl xyopa. Meronpl mosydeHUs, (QU3NYECKUE U XMMHYECKHE CBOWCTBA,
npumMeHeHrne. CTpoeHue MOJIEKYII.

10.  Kucnopoaconepkaiye KHCIOTbI TajoreHoB W uX coiu. CTpoeHHe MOJIEKY,
METOBI MOJIy4eHus], prU3nyecKkre 1 XuMUYECKHUe CBOMCTBA, TPUMEHEHHE.
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11. Oxkcuapl Opoma, iHoma. CXOJACTBO M pasziWyde C aHAJOTHYHBIMH IO COCTaBY
COCINMHCHUAMU xnopa.
12. aTeprajioreHuibl.

Pazmen 30
1. Xanpkorenbl. CTpoeHue MoiieKyl. BnusiHME CTpoeHMs Ha CBOMCTBAa MPOCTBIX
BELICCTB.
2. KucnoTHO-OCHOBHBIE CBOMCTBA XaJIbKOI€HOB. [I3MEHEHHE CBOWMCTB B psiay OT

KHCJIOpO/ia K MOJIOHHUIO.
3. OKHUCIUTENHHO-BOCCTAHOBUTENIBHBIC CBONCTBA XaJIbKOT€HOB.
4. Metoasl moaydeHus (MMPOMBIIIIICHHBIE U TaA0OPaTOPHEIE).
5. IIpuMeHeHne XBIbKOI'€HOB.

6. B3anmopeiicTBe XadbKOT€HOB € OCHOBHMMHM  KJacaMH HEOPraHUYECKUX
COCIMHEHUH, IPOCTBIMU BEILIECTBAMHU, APYT C APYTOM.
7. XanpkoreHBogopoapl.  OcobeHHocTH  cTpoeHHMs  MoJiekyd.  [lomydenwe,

(1)I/I3I/I‘-IGCKI/IQ U XUMHWYCCKHUEC CBOﬁCTBa, MMPUMCHCHUC.
8. Kucnotel n ux comu. CtpoeHue, noiaydeHue, GU3NIECKUE M XUMUYECKHE CBOWCTBA,

MIpUMEHEHUE.
9. [Momucynbdansl. MeTonbl monydeHus, (QU3NYECKHE W XUMHUYECKHUE CBOWCTBA,
npuMeHeHne. CTpoeHue MOJIEKyJI.
10. Kucnopoaconepxkamme KuaciaoTel U WX coiid. CTpOE€HHE MOJIEKYJ, METOJbI

HOHy‘-IeHI/IH, (pI/I3I/I‘IeCKI/Ie N XUMHWYCCKUC CBOfICTBa, HpI/IMeHeHI/Ie.
11. Oxcuapl B pa3HbIX CTENEHAX OKUCIICHUS.

Paznen 31

l. OO0miass xapakTepucTuka p-3JeMeHTOB V-rpynmbl. dusnueckre U XUMHUYECKHE
CBOICTBa MPOCTHIX BenlecTB. Mero bl nonydeHus. [Ipumenenune. KpyroBopot a3zora B npupoe.
Haxoxnaenue azota u coenunenuit pocdopa B mpupoze.

2. BonoponHble  CO€OUHEHMsS]  P-I€MEHTOB  V-rpynmnbl.  AMMuak. ['mapasuH.
['unpokcunaMMuH. A30TUCTOBOAOPOAHAS KUCIOTA U €€ COJIH.

3. OkcuIpl ¥ KUCIOPOJICOIEPIKALIUE KUCIOThI a30Ta U UX COJIH.

4. Kucnopoacoaepxamue coequHerus pochopa, MbIIIbIKA, CypbMbI U BUCMYTA.

5. Cynbdupl, raloreHubl 1 OKCOraJIOT€HU bl P-3JIEMEHTOB V-TPYIIIIbI.

Paznen 32

1. OOmas xapakrepucThka p-3aeMeHToB [V rpynmel. [TonoxkeHue B nepuonndeckoi
cucrteme. CTpoeHHE JIIEKTPOHHBIX 00oJouek. I3MeHeHus pa3sMepoB aTOMOB M HOHOB,
NOTEHLMAJIOB NOHU3ALMH, CPOJICTBA K IEKTPOHY U JIEKTPOOTPHULIATEIBHOCTH B Tpymme. Turmsl
rUOpUAM3AIMY B COEAUHEHUSX.

2. Ilpoctble BemecTBa. AMIOTPOIHBIE MOJU(UKALMY yriaepoaa (aiamas, rpaduT, KapOouH,
amopdHbIil yriepon, QymuepeHsl). BnmsHue CTpOGHHS Ha CBOWCTBAa MPOCTHIX BEIIECTB.
M3MeHeHne XUMUYECKUX CBOMCTB B psly yriiepoJ — cBuHel. [lomyyeHne npocThIX BELIECTB.

3. U3menenue »sHepruu cBszu E-E B psagy yraepox — KpeMHUM — TrepMaHM.
CoenuHeHus ¢ BOAOpoAOM. M3MeHeHne ycToMuMBOCTH U cTpoeHust MoJiekys B psay CHy — SiHy
— GeHy; - SnH; - PbH; BsaumopeilctBue ¢ BOAOH, KHCIOTAMH H  IIEJIOYaAMHU.

BoccranoBurensHble cBolicTBa. MeTonpl MOaydeHHUs. ['OMOIOrM4eckue psapl CHWIAHOB U
repmMaHoB. MI3MeHeHNe yCTOMYMBOCTH U CBOWCTB B TOMOJIOTHYECKOM PSIZLY.

4. buHapHbple COeQMHEHHUs yriepoga W KpemHus. Kapbuael u  cuaunmasl
(knmaccudukanysi, B3aMMOJEHCTBUE C BOJAOW, KUCIOTaMU U 1e09aMu). MeToabl oay4YeHusl.

5. Oxcupsl p-3aeMeHTOB [V rpynnsl co CTeneHbo OKUCIIeHUs +2. MI3MeHeHne KUCIoTHO-
OCHOBHBIX M OKHCJIHUTEIbHO-BOCCTAHOBHTEIBHBIX CBOMCTB B psaxy CO — SiO — GeO — SnO —
PbO. Peakuun c¢ kucioramu M Inenodamu. BoccraHoBuTenbHbIE cBOiicTBa. OCOOEHHOCTH
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CTpOCHHsI ¥ CBOMCTB okcupaa yriaepoaa (II) (xumudeckass MHEPTHOCTh MPU OOBIYHBIX YCIOBHSX,
o0Opa3oBaHHe KapOOHHIIOB).

6. VI3MeHeHrne KHUCIOTHO-OCHOBHBIX M OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIX CBOWMCTB B
pany rtunpokcunoB Ge(OH), — Sn(OH), — Pb(OH),. PaBHOBecuss B BOIHBIX pacTBOpax
coequuenii Ge*, Sn** u Pb>".

7. JIMOKCUIBI BIEMEHTOB MOATPYNIIbl yriiepoaa. M3MEeHEHHE KHUCIOTHO-OCHOBHBIX H
OKHCITUTEIHHO-BOCCTAHOBUTEIBHBIX CBOMCTB B psaxy CO, — SiO; — GeO,; — SnO; — PbO.,.
PaBHOBecust B BOIHBIX pacTBopax okcuaa yriepoza (IV). Kapbonats! u rugpokapOOHaTHI.

8. OcobeHHOCTH AMOKCHUAA KpeMHHS (pacmpOoCTpaHEHHOCTh B MPHUPOAC, MOAU(PUKAIINH,
ctpoenue). KpeMHueBbie KUCIOTH (MeTa-, OpTO-, MoJiK-). [IpOu3BO/IHbIE KPEMHUEBBIX KUCIOT
(cUITMKATBI, ATFOMOCUIIUKATHI, CTEKJ1a, CUTAJIbI, CUIIUKAreyhb).

9. OnoBsiHHBIE KUCIOTHI (0- U 3-). PaBHOBeCHs B BOJHBIX PAacTBOpaxX COCAMHEHHI OJI0BA
(IV). Ilpotecchl oMK U OKCOISIUH.

10.  A3soTconepxkaliue COeAMHEHHs yriiepojaa (IMLIMaH U nuaHoBojopon). CtpoeHue
MOJIEKYJ, TOJly4YeHHEe, XUMHUYeckhe cBoiicTBa. (OcoOEHHOCTHM IMAHUAOB  (peakuuu
NPUCOETUHEHUS Cephl M KHCIOPO/a, KOMILIEKCOOOpa30oBaHue).

11. [uonatr wu THOUMOHAT BoAOpoaa (IMAaHOBas W THOIIMAHOBAS KHUCJIOTHI).
Taytomepubie  Qopmbl.  Peakumm  B3auMoOneHCTBMA € KHCJIOTAaMH M ILIEJIOYaMH.
BoccranoBurensHbie cBoicTBa. Ilporeccsl monuMepusanuu U JeNOJMMEpPU3AlMd B BOJHBIX
pacTBOopax IIMaHOBOM KHCIOTHL. (CBOWCTBA I[MOHATOB H THOUMOHATOB. (COOEHHOCTH
(GyTBbMUHATOB.

12. CoenuHenus KpeMHHUs, 0JI0Ba, FT€pMaHusl, CBUHIIA.

Pa3nen 33

1. O6mas xapakrepucTuka p-3yieMeHToB [II-rpynmns.

2. ®Ousnyeckue W XUMUYECKHE CBOWCTBA MPOCTHIX BELIECTB. MeToAbl MOIYyYEHUS.
[Ipumenenue.

3. Coeaunenus 6opa: 60paHbl, OKCUIBI, KUCTIOTHI.

4. XUMUYECKUE CBONCTBA COCIWHECHUM HIEMEHTOB MOATPYMIBl TaJIUS, aTIOMHUHUS.
[Tonyuenue. [lpumenenue.

Pazmen 34

1. CBoiicTBa aTOMOB JICMEHTOB B sy MENOYHBIX MeTauioB: Li, Na, K, Rb, Cs, Fr.

2. N3menenue temnepatyp miasiaeHus (°C) B psily NPOCTBIX BEIIECTB — ILEIOYHBIX
METAJIJIOB, HEIPOYHOCTh KPUCTAJUIMYECKON CTPYKTYPHI JIETKOIUIABKUX LIETOYHBIX METAJJIOB.

3. Beicokas XuMHuecKasi akTUBHOCTH IIEJIOYHBIX METAJUIOB.

4. YcnoBus XpaHEHUs MIETOYHBIX METAJIJIOB.

5. CnocoOBl U CII0KHOCTH MOJIyYEHUs! IPOCTHIX BELIECTB — IIETOYHBIX METAUIOB.

6. 'erepoaToMHbBIE COETUHEHMS LLETOYHBIX METAJIOB.

7.CBoiicTBa aTOMOB B psily 37eMeHToB 2-ii rpynmsl: Be, Mg, Ca, Sr, Ba), Ra.

8. CoenMHEHUs MIETOYHO3EMENBHBIX METAJIOB, Mpeo0Iaialolue CBONCTBA.

9. U3menenue temnepatyp miasieHus (°C) B psay HpOCTHIX BEIIECTB 3JIEMEHTOB 2-U
TpYTIIBL.

10. Coenunenus: OepuiLIus, XMMUYECKUE CBOWCTBA.

13. I3mMeHeHre XMMHUYECKON aKTMBHOCTH INPOCTHIX BEIIECTB — AJIEMEHTOB 2- IpymIbl
IpU NIepexo/ie OT OepuiuIHs K OapHro.

14. Tunpokcuapl OEpUILTUS ¥ MarHUSI.

15. XKectkocTh BoAbI. THIBI )KECTKOCTH BOJBI M CITIOCOOBI €€ YCTPaHEHHS.

Pazgen 35
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1. Kak wu3MeHSAIOTCS WOHHBIE pPaaWyChl TUTaHa, IUpPKOHUS u radaUA? [loyemy
pasmep atoma radHUs BRIOUBaeTCs U3 o0miei 3aBucumoct? Kakue KoOpIWHAIIMOHHBIE YHCIIA B
COEIMHEHUSIX XapaKTepHBI U TUTaHA, LIUPKOHUS U TaQHUS?

2. Kakue cTemneHH OKUCIEHUS TPOSBIAIOT THUTAaH, LUPKOHUH M TadHUi B
coenuHeHusx? Kakasi cTeneHb OKHCIIeHHs HanOolsiee XapakTepHa JJIsl TUTaHa B COCAMHEHMSX?
Kak wu3MeHsercs ycTOMYMBOCTD MAaKCHMaJbHOW CTENEHM OKHMCIEHUS C YBEIMYEHHUEM
MOPSIKOBOTO HOMEpa B MOATPYMIE TUTAHA?

3. YeMm 00yCIIOBIICHO yBEIWYCHUE TEMIIEPATYP IJIABICHHUS M KUIICHUS I METAJIJIOB
noarpynnsl Tutana? [IpuBeaute mpuMepsl MUHEPAJIOB, KOTOPBIE 00pa3yloT TUTaH, LIUPKOHHM.

4. [IpuBenure cnocoObl TOMYYEHHsT MeETaUIOB moArpymmbsl TuTana? Kakue
TPYJIHOCTH BO3HUKAIOT MPH MOTYYSHUH LUPKOHUS U TaQHUS?

5. OOBsicHUTE XMMHYECKYI0O MHEPTHOCTh METAJJIOB MOATPYNNBI TUTaHA. B kakom
BUJE STU METaJUIbl SBIAIOTCS peakuuoHHocmocoOHbIMU? [lpuBeanTe peakiui THUTaHA C
BOJSIHBIM I1apOM, C KOHLIEHTPUPOBAaHHBIM pPAacTBOPOM ILEJIOYH, C KOHILIEHTPUPOBAHHBIMU
COJISTHOM, CEpHOM, a30THOW U IJIABUKOBOM KUCIIOTAMH.

6. VkaxuTe, B KaKMX YCIOBUSIX METalUIbl IOATPYNIBl TUTaHAa  MOTYT
B3aUMOJICVCTBOBATh C YKCYCHOW KHMCIJIOTOM, 3alMIINTE TAKYI0 PEAKIUI0 HA IPUMEPE LHUPKOHUSA.
[IpuBenure peakuuio B3aUMOJCHUCTBHUS LMPKOHHS C XJIOPOM, CEpPOM, KOHLIEHTPUPOBAHHOU
CEpPHOM KHUCJIOTOM, a TAKKE CO CMEChIO KOHIIEHTPUPOBAHHBIX a30THOM M TJIABUKOBOW KHUCIIOT.

7. VYkaxure, KaKk M3MEHSIOTCS TeMIepaTypsl maBieHus B psagy TiO, — ZrO, —
HfO,u nouemy? IlpuBenute mpuUuHy XUMHUYECKONH HMHEPTHOCTH ITHX OKCHIOB. Ilepeunciure
KHUCJIOTBI, C KOTOPBIMU MOTYT PEarupoBaTh yKa3aHHbBIE OKCHJbI, IIPUBEIUTE COOTBETCTBYIOIINE
YpaBHEHUS PEAKIUM.

8. [IpuBenure 3 cmocoba moONMydYeHUs OKCHAAa TuTaHa. llpuBenuTe peakuuu
B3aumoieiicTBus TiO; co MeI09bio B pacTBOpE, a TAaKXKe MPH CIUIABICHUU.

9. YKaXuTe COCTaB OpPTO- W METAaTUTAHOBOW KHUCIOTHL [lpuBenute cmocoOsl
MOJly4YeHUs1 3TUX KHUCIOT. llpu Kakux ycClIOBHAX OPTOTUTAHOBas KHUCJIOTa IEPEXOAUT B
METaTUTAHOBYIO?

10.  Tlowemy Ti*" me cymecTByer B BOZHOM pacTBOpe, Kakue (OpPMBI 0OpasyroTCs
BMeCTO Hero? B KakiX YCIOBHSIX MOJKHO TOJTYYHTh HECBOMCTBEHHYIO KaTHOHHYIO dopmy Ti',
IIPUBEINTE MPUMEPHI PEAKIIHH.

11. Kak Ha3wIBaroT comnm, copepkaiine TUTaH, TUpKOHUN 1 raduuii B annoHe? Kak nx
MOKHO MOJY4YUTb, MPUBEAUTE MpHUMEphl peakuui. Hamummre ypaBHEHHE B3aUMOJEHCTBUS
TUTaHaTa KaJIbLMS C A30THOU KUCIOTOM.

12. [TpuBeuTe KOHDUTYPAITUIO BHEITHETO JICKTPOHHOTO YPOBHS BaHAIUs, HUOOUS H
TaHTana. Kak M3MEHSIOTCS aTOMHBIE paguyChl 3TUX 3JeMeHTOB? UeM oOyciioBieHa OnHM30CTh
XUMHYECKHX CBOMCTB HUOOMS U TaHTasa?

13. Kakue cTemeHM OKHUCICHHUS TMPOSBISAIOT BaHAAWNW, HUOOMI ¥ TaHTalm C
coenuHeHusx? Kakue u3 HuXx HambOonee xapakrepHbl s BaHaaus. CoequHEHHs] BaHaaus,
HUOOUS U TaHTaja, C KaKOW CTETNICHbIO OKHCIECHUSI Hanboiee yCTONIUBBI?

14.  Yem 00ycOBIEHO yBEIMUEHUE TEMIEPATYP MJIABICHUS U KUTIEHUS JUISl METAJLIOB
noarpynnsl BaHanusa? llpuBenuTte mpuMepbl MUHEPAIoOB, KOTOpble oOpasyeT BaHamuid. Kax
MOJTy4aroT CIUIaB peppoBaHaIU, IPUBEAUTE CXEMbI PEAKIIMA?

15.  OObscHUTE XUMUYECKYIO0 HTHEPTHOCTh METAJNIOB MOArpy bl BaHaaus. [Ipu kakux
YCIIOBUSIX TIOBBILIAETCS PEAaKIMOHHOCIIOCOOHOCTh 3TuUX MeTtamioB? IlpuBenure peaxuuio
BAaHA/IUAC 1IEJIOYbIO MPYU CIUIABJIIEHUH, C KOHUEHTPUPOBAHHBIMHU CEPHOM, a30THOU U IJIaBUKOBOM
KHUCIJIOTaMHU.

16.  Ilpum kakux ycCHOBHSIX METAJUIbl MOATPYMIMbl BaHAIUs PEArupyroT C MPOCTHIMHU
BeniecTBamu. lpuBeanre craanu, KOTOpPBIE MPOTEKAIOT MU 00pa3oBaHuM OkcunoB. [IpuBenure
peaKIuu HUOOHS C XJIOPOM, CEPOii, a30TOM, YTIEPOIOM.

17.  Ilouemy yBenu4uBaroTCsi TeMmeparypsl miaBieHus oT V,0sk Ta,Os?IIpu kakux
YCJIOBHSIX OKCHJI BAHA/IUSI pEarupyeT co 1IEeJI0YaMHt, IPUBEIUTE CXEMY PEAKIIMH.
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18. [IpuBenute 3 cnoco6a nomydenust V,0s.

19.  IlpuBenute KOH(UTYpAIIUIO BHEIIHETO 3JIEKTPOHHOTO YPOBHS XpoMa, MOJIUOACHA
u Boib(Ppama. Kak H3MEHSIOTCS aTOMHBIE pPaaAMyChl 3THX 3yeMeHToB? Yem oOycioBieHa
OMU30CTh XUMUYECKHUX CBOMCTB MONMOIeHA U BOJIb(pama?

20. Uem 00BsICHSETCS YCTOWYMBOCTh KOMIUIEKCOB crfcé6 nurangamu? IlpuBenure
OpUMEPhl TaKUX KOMIUIEKCOB, a TakKKe MPUBEIUTE MNPUMEPbl KOMIUIEKCHBIX COEIUHEHHH,
XapaKTEePHBIX JJIs1 KATHOHOB MOJINO/I€HA U BaHAIUS.

21. IIpy kakux ycCIIOBHAX XpPOM B3aMMOJIEHCTBYET ¢ Bojou. Hamummwre ypaBHeHue
peakuuu. Hamummre peakuuio B3aMMOAECHCTBHUS XpOMa C KOHUEHTPUPOBAHHBIMU CEPHOU U
A30THOM KUCIIOTOM.

22. VYkaxnuTe, Kak pearupyroT ¢ KHCIOTaMH MOJuOaeH u Boibdpam. [lpuBenute
YPaBHEHHS PEAKIUU, YKOKUTE ycioBus. [IpuBeanTe peakiuio B3aMMOACHCTBHUS MOIHOICHA C
MEPEKUCHIO BOJOPO/IA.

23.  Kak M mpu Kakux YCIOBHSX pEarupyrloT cO IIeJI0YaMH XpOM, MOJIUOICH W
Bostb(pam? OTBET MOATBEPAUTE YPABHEHUSIMH PEAKITHI.
24, Yro Takoe HU30- M TETEPONOJUCOCIUHEHMS, TPUBEAUTE MPUMEPHI TAKUX

KOMIUIEKCOB Juisi MosnOaeHa u Bojbpama. Kakue coennHeHUs Ha3bIBAIOT COEIMHEHUSMU
Kerruna?

25. Kak n3MeHstoTCs aTOMHBIE paguyChl 3JIEMEHTOB MOArpyIbl Mapranua? [louemy
OJIM3KHU pa3Mepbl aTOMOB TexXHEIus U peHus? Kakue KoopAHHAIMOHHBIC YUCIIa XapaKTePHBI AJIs
3TUX 3JIEMEHTOB?

26.  Kak M3MEHSI0TCS OCHOBHBIE M KHUCJIOTHBIE CBOICTBA COEAUHEHMN IOATPYIIIBI
MapraHia ¢ yBeJIruueHueM ctenenu okucinenusa? [IpuBeaure peakuy B3auMo1eCTBUS TEXHELUs
C KOHIICHTPUPOBAHHBIMH a30THOU U CEPHOM KUCIOTaMH, CO PTOPOM, XJIOPOM U CEPOH.

27. [IpuBenuTe peakuuu noxyyeHus okcuaa u ruapokcuaa mapranma (II).

28. Kakumu  cBoiictBamu  oOmamaer okcua MnO,? IlpuBenute  peaxiuu
B3aUMOJICHCTBUSL ATOTO OKCHJA C COJITHOW W CEPHOM KHCIOTaMH, C KOHIICHTPHUPOBAHHBIM
pPacTBOPOM WIENIOYH, C TUOKCUAOM CEPBHI.

29. B kako#l cpene B pacTBopax YCTOMuYMBBI coiu MaHraHatbl? Kakyro okpacky
UMEIOT PacTBOpbI ATUX conei? Hamummre peakiuy, KOTOpbIE MPOUCXOASIT B PACTBOpAX
MaHIaHATOB B HEUTPAJIBHON U KUCIIOW CpeJiax.

30. Onumure pu3nNUecKkre U XUMUIECKHE CBOMCTBAa OKCUIOB MOATPYTIbI MapraHiia B
MaKCUMaJIbHOU CTETICHH OKHCIICHHUS.

7.2. TeMbl MUCHMEHHBIX pa0OT (TUIIBI 33/1a4)

KonTponbHble paboThl MO MpPOBEpPKE TEOPETHMUYECKUX 3HAHUM — IO BCEM TeMmaMm, ¢
UCTIOJIb30BaHUEM KOHTPOJIEHBIX BOIIPOCOB, TIOJ0OHBIX YKa3aHHBIM BHIIIIE.

KonnexTuBHbIE U caMOCTOSITENbHbIE PAa0OTHl MO PELICHUIO 3a/7ad Ha HaXOXKICHHE
dopMysBl BemIecTBa, MO ypaBHEHHWSIM pPEaKIHW, C HCIOJIb30BaHHEM (OPMYIT IO TeMaM:
OCHOBHBIC TOHSTHS M 3aKOHBl XMMHH, ra30BbI€ 3aKOHBI, CHOCOOBI BBIPRKEHUS KOHLEHTpaIUi
pacTBOPOB, PABHOBECHSI B PACTBOPAX JIEKTPOJINTOB, 3aKOH pa3dasiieHust OCTBalbAa, KOHCTAHTA
pPaBHOBECHSI, CKOPOCTb PEAKLUHU U APYTHUX.

7.3.00pazen comepkaHusl dK3aMEHAMOHHOTO OmiieTa (MpW HAJIMYHMU dK3aMeHa 10
JTUCIUIUTHE)

B CJIydyac BCIACHUA yqe6H0ro nponecca € HUCIOJIb30BAHHUEM 3JICKTPOHHOTO O6y‘leHI/I$I u
JUCTaHIIMOHHBIX 06pa3OBaTCJ'II)HBIX TGXHOJ’IOFHﬁ, COJACPpIKaHNC omirera MOKET OTJIMYAThCS OT
MMPUBCACHHOTIO.
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SK3AMEHAI[HOHHBIH BHJIET Me 1

1. CruaB nUTHA W MarHusl pacTBOPHIM B pa30aBICHHOW cONsSHOW KkucinoTe. Ompenenute
COCTaB CIUIaBa B MaccoBbIX A0JsX (%), eciau macca BBIIEIMBIIETOCsS Ta3a COCTaBUiIa
10.00 % ot macchl cuiaBa.

2. Paccuuraiite Maccy kpemHus u oobem 40.00 %-ro pactBopa ruapokcuaa kanus (p=1.40
F/CM3), KOTOpBhIE HEOOXOIUMO HCIIOJIB30BAaTh JUIS TOTO, YTOOBI BBIACISIOMIUMCS B
pe3yJibTaTe peakiuu razoM MOKHO 0110 BoccTaHOBUTH 32.40 T okcuma onosa (II).

3. Ilpu cnnaBieHun KapOOHaTa KaibIMsl M OKCHAA amoMuHHUS oOpaszoBanoch 130.00 r
coenuHeHusi, coaepxamero 41.54 %  amomunusa. Omnpegenure  dopMmyiy
00pa30BaBIIETOCS COSAMHEHUS U MACCHI UCXOHBIX BEIIIECTB.

4. Hamumurte ypaBHeHHs peakinuii B3auMopaeicTBus okcuaa (ocdopa (V) ¢ 6e3BoaHBIMU
A30THOM M XJIOpHOW Kuciotamu. O HaMMYUMU KaKuUX CBOWCTB y okcuma (ocdopa (V)
CBUJETENLCTBYIOT 3TU peakuunu? K kakoMy Kiaccy OKCHIOB OTHOCUTCS okcull docdopa
(V)?

5. IlpuBenure ypaBHEHUS peaklMil, C TMOMOUIBIO KOTOPHIX MOXXHO OCYILECTBUTH
IIPEBPALLCHYS. YKAXUTE YCIOBUS IPOTEKAHUS PEAKLIUMA.

Na,O, — Na,CO3; — Nal — Na — NaH — NaOH
CO — HCN — (CN),; — CO; — CaCO3; — Ca(HCO:s3),
N; — NH3 — NO — N,05 — KNO;3; — KNO,

8. PACIIPEAEJIEHME BAJIJIOB, KOTOPLIE ITOJIVHAIOT OBYUAIOUIMECA

OO6mias omeHKa 3HaHWKM OOYYaIOIIMUXCS MO JAUCHMIUIMHE MpoBoautTcs mo 100-6ammpHOM
[IKaJIe MCXOJ W3 MAaKCUMyMa, MPUBEACHHOrO B Tabmmie Huke. OpraHu3alMoHHO-y4deOHas
paboTa B ayJUTOPHH OIICHWBACTCS HA OCHOBE TAKUX KPUTEPHUEB KaK TOCEIIAEMOCTH 3aHSTHI,
CBOCBPEMECHHOEC W KAYECTBCHHOE BBITIOJHCHUE JIOMAITHUX 3a/laHUil, aKTUBHOCTh BO BpEMs
NPOBEICHUS JICKIIMOHHBIX 3aHATHH (ydacTHe B OOCYXKICHHWH TEKYIIETO W MPOHAEHHOTO
MaTepualia, pelieHue 3a1a4 1 T.11.). [IoaroToBka, BHITIOJIHEHUE U 3alllUTa JJa0OPaTOPHBIX padoT,
COOJTIOZICHHE TEXHUKH 0€30MaCHOCTH, MPABUIIBLHAS HHTEPIPETAIUS PEe3YIbTAaTOB SKCIIEPHUMEHTA.

8.1. Cemectp 1

Howmepa paznenos Bunpr pabor Macnmanproe
KOJINYECTBO 0ajioB
OpranunzaiioHHo-y4eOHas paboTa B ay IMTOPHH 5
125 MHnuBuTyanpHast padoTa 1Mo penieHuo 3a1ad 5
KonTponbHbie paboThI 5
3ammra 1a00paTOpHBIX paboT 10
Opranu3aiioHHo-y4eOHas paboTa B ay IUTOPHH 5
6-11 MHnuButyanpHast padoTa 1Mo penieHuo 3a1ad 5
KoHTponbHEIE pabOTHI 5
3anuTa 1a00paTOPHBIX pabOT 10
HUTOI'O 50
OK3aMeH 50
OO0mmii UTOT 3a ceMecTp 100
8.2. Cemectp 2
Howmepa paznenos Bungr pador Macnmanbroe
KOJIMYECTBO OAJIIOB
Opranmn3ainionHo-y4eOHas paboTa B ay IUTOPHH 5
12-19 WupuBuayansHasi paboTa 1Mo pemeHuIo 3a1ad 5
KonTtposbHbie padoThl 5
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3amuTa 1a00paTOPHBIX paboT 10

Opraau3anmoHHo-y4e0Hast paboTa B Ay TUTOPUH 5

WuguBunyaneHas paboTa 10 penieHno 3a1a4q )

20-26

KonTponbHbie paboThI 5

3ammra 1ab0paTOpHBIX paboT 10
HUTOI'O 50
Ok3aMeH 50
OOmmii UTOT 3a ceMecTp 100

8.3. Cemectp 3

Howmepa paznemnos Bunger pador MaxcimaikHoe
pa pasi JIbLP KOJINYECTBO 0ajioB
Opranu3aiioHHo-y4eOHas paboTa B ay IUTOPHH 5
MHnuBuTyanpHast padoTa 1Mo penieHuo 3a1ad 5
27-31
KonTponbHbIe paboThI 5
3ammra 1a00paTOpHBIX padoT 10
Opranun3aiioHHo-y4eOHas paboTa B ay TUTOPHH 5
MunuButyanpHast padoTa 1Mo penieHuro 3a1ad 5
32-35
KoHTponbHEIE pabOTHI 5
3anuTa 1a00paTOPHBIX paboT 10
HUTOI'O 50
OK3aMeH 50
OOmmii UTOT 3a ceMecTp 100

CooTtBeTcTBHE 0AJUIOB OLIEHKE

OrieHKa 110 IATHOAIIBLHOM IIIKaJIe
KonnuectBo 6auioB u3 v
100 ECTS Ok3ameH, auddepeHpoBaHHbIT 3auet
3a4eT

90-100 A OTJIMYHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C XOpottio 3a4TEHO
70-74 D 3a4TEHO
60-69 E YIOBJIETBOPUTEIIEHO SAITOHO
35-59 FX HE 3a4TECHO

034 F HEYTOBJICTBOPUTEIHLHO e 3a9Tem0

9. OBECIIEYEHHE OBPA3OBATEJIbHOI'O ITPOLECCA JIJIS JIULL C
OI'PAHMYEHHBIMHN BO3MOXHOCTAMU 310POBbA 1 UTHBAJIN/IOB

B xone peanuzanuu AUCITUTUTHHBI HCTIONB3YIOTCS CIEAYOIINE JOTOTHUTEIHHBIC METO B
00y4YeHUsI, TEeKYIIEro KOHTPOJISl YCIIEBAEMOCTH U MPOMEXKYTOYHOM aTTeCTallii O0yJaroIuXxcs B
3aBUCUMOCTH OT WX MHIUBUIYATBHBIX OCOOCHHOCTEH:

1) JUISL CJIETIBIX U CIIa0O0BUIAIINX:

- ek  OQOPMIISIIOTCS B BHJE DJICEKTPOHHOTO JOKYMEHTa, JOCTYITHOTO C
MOMOIIHI0 KOMIIBIOTEPA CO CTICUATH3UPOBAHHBIM MPOTPAMMHBIM 00ECTIICUCHUEM;

- JUIsL  BBITIOJIHEHUS ~ 3aJaHUsl  TPH  HEOOXOIMMOCTH  MPEIOCTaBIISCTCS
YBEJIMYUBAIOIIEE YCTPOMCTBO; BOZMOKHO TAKXKE UCTIOIB30BaHUE COOCTBEHHBIX yBEIMYUBAIOITNX
YCTPOMCTB;

- MUChMEHHBIC 3aJJaHusT OPOPMIIAIOTCS YBEIHUECHHBIM IPU(TOM.

2) JUTSL TITYXHUX U CIa0O0CTBIIIAIINX

- JEKIUU 0POPMIISIOTCS B BHJIE DJIEKTPOHHOTO JOKYMEHTA;

- MMMCbMEHHBIC 33/IaHHSI BHITIOTHSIOTCS HAa KOMITBIOTEPE B MUCHhbMEHHOM (opMme;
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- 9K3aME€H INPOBOJUTCA B IHUCbMEHHOH (oOpMe Ha KOMIBIOTEPE; BO3MOXKHO
npoBesieHue B (hopMe TeCTUPOBAHUS.

3) JUIS JIML C HApYLIEHUSIMU OIIOPHO-/IBUTATEIBHOTO alnapaTa:

— ek  OQOpMIISIIOTCS B BHUJAE DJCKTPOHHOTO JOKYMEHTA, JOCTYHHOIO C
MIOMOILBIO0 KOMITBIOTEPA CO CHELHMATM3UPOBAHHBIM IIPOrPaMMHBIM 00€CIICUEHUEM;

— MUCHMEHHBIE 3aJ[aHUs BBITIOJIHAIOTCS Ha KOMITBIOTEPE;

- 9K3aMeH U 3a4€T MPOBOJATCA B YCTHOW (pOpME WIIU BBINOJIHAIOTCS B MUCbMEHHOMN
¢dopme Ha KOMITBIOTEPE.

IIpy HEOOXOIUMOCTH MpPEeNyCMaTpUBACTCS YBEJIUYEHUE BPEMEHHU JUIsl HOJATOTOBKH
OTBETA.

IIponenypa  mnpoBeneHHs  NPOMEXKYTOUHOM — aTrTecTaluu Uil OOydaromuxcs
YCTaHABIMBACTCS C Y4YETOM HMX HHIMBUAYIBHBIX TCHUXO(H3MYECKHMX OCOOEHHOCTEH.
[TpomesxyTouHas aTTecTalus MOXKET IPOBOJUTHCSA B HECKOJIBKO ATAIIOB.

[IpoBenenne mpoueaypsl OLEHHBAHHUA pPE3YyJIbTaTOB OOYyYEHHUS JIOMyCKaeTcs ¢
UCIIOJIb30BAaHUEM JUCTAHIIMOHHBIX 00pPa30BaTEIbHBIX TEXHOIOTUH.

ObecneunBaeTcst JOCTYI K UH(GOPMAIIMOHHBIM U OubimorpaduyeckuM pecypcam B CETH
WuTepHer Ui Kaxaoro oOydaromierocss B (opMmax, aZalTUPOBAaHHBIX K OIPaHUYEHUSIM HUX
3JI0POBbsI U BOCTIPUSTHS HHPOPMALIUH:

1) JUIA CJIENBIX U CIIA0OBUIAIINX:

— B IICUYaTHOHM (pOopMe yBETHUEHHBIM IIpUdTOM;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

2) JUTSI TITYXHX U CITA00CTBIIIAIINX

— B IeUaTHOM opme;

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA.

3) 111 00YYArOIIUXCsl C HAPYIICHUSIMU OMOPHO-/IBUTATEIBHOTO arapara:

- B IIeYaTHOH popme;

- B (hopMe IIEKTPOHHOTO JOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUE YYEBHOI'O ITPOLECCA

JlekKMOHHBbIE 3aHSATHA [IPOBOJATCS B ayJUTOPUHU HA IPYyHILy, 000pyI0BaHHON MeIoBOH
WIM WHTEPAKTUBHOM JOCKOW, MYJIbTUMEAWMHBIM IPOCKTOPOM M 3KPAaHOM — XHMHUYECKUU
daxynbrer Honl'Y (r. Honeuk, yiu. Illopca 17a).

JlabopaTopHbIe 3aHATHS 110 JAHHOMY KYpCY MPOBOJATCS B XUMUYECKHX JIAOOPaTOPHSIX
Ka(eappl HEOPraHNUECKOM XMMHUHU, OCHALLICHHBIX HEOOXOIMMBIM 000PY0BaHUEM U PEAKTUBAMH.

HononaurensHoe obecnieuenue: Wi-Fi qoctym B kopmycax yHHBEPCHTETa, TEKCTOBBIE U
3JIEKTpOHHBIE pecypcbl HayuHoil 6M011oTekn yHUBEpCUTETA.

Buneoreka ypokoB 110 OCHOBHBIM T€MaM, U3ydaeMoro kypca. Paspadotunk gou. Uraatos

A.B.
11. PEKOMEHAYEMAZ/ JIMTEPATYPA
11.1. OcHoBHas nuTeparypa
1. OcuoBel xumun. /Coct. Urnaros A.B., S6mnoukoBa H.B., - oneuk, JouHY, 2012.-
119 c.

2. Meronuyeckue yka3aHus K NMPOBEJCHMIO J1a0OPATOPHBIX M MPAKTUYECKUX padoT Mo
HEOPraHWYEeCKOM XuMuHM (i1 CTYJEHTOB IEpPBOrO0 Kypca XUMHUYECKOro (¢akyibTera
cHeuuanbHOCTH «Ouoxumus» AHeBHOM Qopmbl o0yuenusi) / Coct. E.E. Benoycosa, O.U.
Cazonosa.- [lonenk, JlonHY, 2003.- 104 c.

3. Teoperndeckue acmekThl oOmied XumuM: ydeOHOe IMocobue JUis HM3y4eHHus Kypca
oOmield XMMHUHM W BBITIOJHEHUS CAMOCTOSITEIBHBIX DPAa0OT (Ui CTYAEHTOB XHMHUYECKHX U
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HEXUMHUYECKUX crernuaibHocTeit) / coct. .M. Po3zanneB, O.U. CazonoBa, A.B. UrnatoB. —
Honenk: lonHY. -2011. -136 c.

4. OcHOBBI HEOPTraHMYECKON XUMHUU: y4yeOHOe 1mocolue IJsl CTYACHTOB HEXHMUYECKUX
cneuuanbHoctell yauBepcutera / E.E. benoycosa, I'.M. Po3zanues. — [lonenk: JonHY, 2012. —
130 c.

7. IlpakTndyeckoe MocoOue Mo 3KCIEePUMEHTAIbHOW 00IIeld M HeOpraHMYecKoW XUMHUHU
JUISL CTYJCHTOB XHMMHYECKUX crenuanbHocteit / B.M. Mapuenko, [\M. Pozannes, O.U.
CazonoBa. — [lonenk: JlonHY, 2012. — 124 c.

8. Hekpacos B. B. OcHoBsl 06m1e#t xumun: B 3-x Tomax. — M.: Xumus, 2005.

9. AxmetoB H.C. O6mas u Heopranuueckas xumusi. — M.: Beicn. mik., 2008.-743 c.

10. Kapanetrssinn M.X., pakua C.U. O0mas u Heopranudyeckas xumus. — M.: Buic.
k., 2003. — 592 c.

11. Vrait SI.A. O6mast u Heopranuueckast xumus. — M.: Beicm. mik., 2000. — 527c.

12. Pomannesa JILM. u np. COOpHHK 3a7ay M yHOpaXHEHHH 1Mo oOmei XuMuu. — M.:
Beicmas mikoma. — 1991. — 288 c.

13. Tonw6paiix .E. COopHuk 3amau u ynpakHeHui 1o xumuu. — M.: Beiciiast mkona. —

2004.
11.2. JlononHuTEeIbHAS TUTEpATYypa

1. O.C. 3aiineB. O6mas xumus. HanpasiieHue U CKOpOCTb XUMUYECKHUX MPOIECCOB.
Crpoenue BemectBa. M.: Briciias mikomna. - 2003.

2. M.K. Kapanerpsnn, O.U. Ipakun. Ctpoenue BeuiectBa. — M.: Bricias mikona. -
20009.

3. Korron @., Yunkuncon /x. CoBpemeHHast Heopranuueckas xumus: B 3-x Tomax.
— M.: Mup, 2009.

4. Monunr JI. O6mas xumus 3-e uzn. — M.: Mup, 2004. — 846 c.

5. TlonynsapHast 6uOIMOTEKAa XMMHUYECKHUX 3jJeMeHTOoB 3-e¢ m3a— M.: "Hayka", 2003.—
575c.

6. EpmoB 1O.A., TlomkoB B.A., bepnsag A.C., Kuwkamk A.3. OOmas Xumws.
buodusnueckas xumus. Xumus OMOTeHHBIX 3NIeMeHTOB. — M.: Bricir. mik., 2000. — 560 c.

7. Cxomenko B.B., I'puropseBa B.B. Knaccel Heopranmueckux coemunenui. — K.:
JInbuas, 2006. — 152 c.

9. Crenanenko O.M., Peitrep JL.I., JlemoBckux B.M., HMBanoB C.B. OOmas u
Heoprannueckas xumus: B 2-x u. — K.: [lenaroruueckas npecca, 2000.

10. Xumnueckas suuukioneaus: B 5 T. — M.: boabmasg Poccuiickas sHiukm., 1998.

11. Ctpoenne atomMa M NEpUOIUMYECKMH 3aKkoH: yueb. mocobue / A.M. BonkoB. —
M. :Hosoe 3Hanue, 2006. —196 c. — (CoBpemeHHoe 00pa3oBaHue. XUMus).

12. Metoa MomnekynsapHbIX opOutanei: yue0d. mocodbue / A.U. Bonkos. — M. :HoBoe
3Hanue, 2006. —196 c. — (CoBpemeHHOE 00pa3oBaHuEe. XUMUSA).

12. UHOOPMAILIMMOHHBIE PECYPCbI

1. HaunmonanbHast  3JjiekTpoHHasi  OuOamoreka  (HOB): benepanbHast
rocynapctBeHHass MH(popManmonHas cucrema / MunuctepctBo Kyneryper P®;Poccuiickas
rocyaapcTBeHHas o6ubnunoreka. — MockBa, 2019- . — URL: https://rusneb.ru/ (nara oOpaienus:

01.09.2023). — Pexxum noctymna: cBOOOAHBIN, noanucka. Heo6xoanma ycTaHOBKa IPOrpaMMHOIO
obecrieueHus. — TEKCT: AMEKTPOHHBIN.

2. eLIBRARY.RU: nayunas anextpoHHas Oubnuoreka: caiit. — Mocksa, 2000- . —
URL: https://elibrary.ru(aara o6pamenus: 01.09.2023). — Pexxum pmocTyma: Ijisi aBTOPU30B.
II0JIB30BaTENEN. —T€KCT: DJIEKTPOHHBIMN.
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3. Hayunas snexkrponnass Oubnmoreka «KubOepJlenmnka»: caikt / Accoruanus
«OtkpeiTas Hayka». — MockBa, 2014- . — URL:https://cyberleninka.ru/. — Pexum moctyma:
CBOOOIHBIN. — TEKCT: TEKTPOHHBIMN.

4. DNeKTPOHHO-OMOITMOTeYHAs cucrema «Jlanby: [caiit]. —

URL:https://e.lanbook.com(nata obpamenus: 01.09.2023). — Pexxum moctymna: Ijisi aBTOPHU30B.
10JIb30BaTENC.— TEKCT: DJIEKTPOHHBIN.

5. 9BC KOpaiitT: snektponHas OMOIMOTEYHass cucTema: calT. — Mocksa, 2013. —
URL: https://biblio-online.ru(nata obpamenus: 01.09.2023).— Pexxum mocTyma: JIsaBTOPHU30B.
nosib3oBaTenei. — TeKCT: 3JIeKTPOHHBIM.

6. DyeKTPOoHHO-0uOanoTeunasi cucrema J{loul'Y: caiitr / ®T'BOY BO «/loH['Y». —
Honenk, 2016- . — URL: http:/library.donnu.ru/ (mata oo6pamenus: 01.09.2023). — Pexum
JIOCTYTIA: CBOOOHBIN. — TEKCT: 37€KTPOHHBIM.

7. DJiekTpOHHBIN KaTajor Hayunoit OmGmmoreku Jonl'Y: pasmen caiita / Hb
Houl'Y. — Tekct: snekrponusiii // DBC Jlonl'Y: caiir. — URL: http://library.donnu.ru/catalog/
(mata oo6pamenus: 01.09.2023). — Pexum gocTyna: TOWCK CBOOOJHBIN, AJICKTPOHHBIC
JIOKYMEHTHBI — [J1s1 1tosib3oBaTenen JJonl'Y.

8. JuexktpoHnblii apxuB [oul'Y: pasmen caiita / HBb Jonl'Y. — Tekct:
anekrpornbit // DOBC Jlonl'Y: caiit. — URL: http://repo.donnu.ru/ (mata oOpareHus:
01.09.2023). — Pexxum goctymna: CBOOOIHBIN.

13. IIPO'PAMMHOE OBECIIEYEHHE

1. Windows 7 PRO (xopnoparunas nunensust Joul'Y Ne 46484614)

2. MicrosoftOffice (koproparuBHas naurieH3us JJonl'Y Ne 46472919)

3. MicrosoftVisualStudio (munensus nporpammel DreamSpark mis Beicimx yueOHBIX
3aBeICHUN)

4. AwnrtuBupyc Kacnepckoro, AdobeAcrobatReader, xPDF (munen3un GPL, Apache,
BSD st cB000IHOTO TIPOTPaMMHOTO 00ECTICUCHHS ).
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