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Pabouas nporpamma mucuuninaer « Heopranugeckas Xumus» 118 00yUalOMMXCs 110
HanpapieHnio noarotoBku 04.03.01 Xwuwmus, cocraBieHa Ha oOcHOBaHuM PenepanbHOro
rOCYIapCTBEHHOr0 00pa3oBaTebHOrO CTaHAApTa BBICHIEr0 00Opa3oBaHMs — OakanaBpHaT 1Mo
HanpaplaeHHI0 mnoarotoBku 04.03.01 Xwumus, yTBEpKHEHHOrO NpHKa3oM MHUHHCTEPCTBA
obpasoBanus u Hayku Poccumiickoit ®enepamu ot 17 mrons 2017 r. Ne 671 (¢ u3m. u o),
Ilopsimka  opraHM3alMd W OCYIUECTBIEHHS  0Opa30BaTeNbHOH  NEATENHHOCTH 110
00pa3oBaTesbHBIM  MPOrpaMMaM  BICIIEr0 0o0pa3oBaHMsi — NporpaMMaM GakalaBpHaTa,
nporpaMmaM  CHeLHalNTeTa, NPOrpaMMaM MarucTPaTypbl, YTBEPKIEHHOTO MNPHKa30M
Munncrepcrsa Hayku u Biciero obpasoBanus Poccuiickoit @epepauuu ot 06 ampens 2021 r.
No 245 (¢ u3m. 1 1011.), B COOTBETCTBUM C yU€OHBIM MIAHOM, YTBEPXKICHHBIM YUYEHBIM COBETOM
@®I'BOY BO «Jlonl'Y» nns Habopa 2024 roxaa.

Pazpaboruuk:
NOLEHT Kadeapsl HEOPTaHUYECKOM XHUMHH,
KaHJl. XMM. HayK, JOLIGHT %40// H.B. sA610ukoBa

Pabouas nporpamma o06pena Ha 3ace aHuH Kadeaphl HEOPraHWYECKOH XHMHH.
IIpotokon ot 26.03.2024 r. Ne 14

3asenyromuii kadenpoit 8?/%7/ - H.B. SI6noukosa
COI'JTACOBAHO:

Hexan xumuyeckoro paxyibrera C.I'. bBaxTun
28.03.2024 r. /

YuebHo-MeToMYecKas KOMHCCHA XUMUYECKOTO (DaKyIbTeTa

ITporokom o1 27.03.2024 r. Ne 2
[pencenarens 5 2 P.U. Jlsira

PykoBomuTems 0CHOBHO#M npodeccHoHaTbHOM

06pa3oBaTeIbHON MPOrPamMMBl,
I-p XHM. HayK, npod. %/A B.M. Muxansuyk
28.03.2024 r.
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1. MECTO JUCLMIIJIMHEI B CTPYKTYPE OBPA3OBATEJIbBHOM [TPOI'PAMMEBI

1.1.TpebGoBaHus K MperBapUTEIbHOM MOATOTOBKE 00YUaIOIIUXCs, MPEIIIECTBYIONINE
U COIMYTCTBYIOIIME AUCHUIUINHBI, HA KOTOPBIX OCHOBBIBAETCSI U3yUEHHUE TAHHOM:

ba3zoBas IIOoAroTOBKAa 110 XMMHUHU B 00BEME porpamMmal cpe):[HefI IMIKOJIBI,

JMCIUTUIAHBI IPOTPaMMBbI OakanaBpuara: Maremaruka, Ou3nka.
1.2./lucunmuiveel, KypcoBble paboThl U MPAKTHKH, A KOTOPBIX OCBOCHHUE ITaHHOM
TMCUIUIUIMHBI HEO0XOIMMO KaK MPE/IIIeCTBYIOMIEE:
KypcoBast paboTa mo HeOpraHM4eckoil XUMMH, aHaJIUTHYECKas XUMHA, (U3nUecKas

XUMHUAL.

2. OIIMCAHUME IUCLHUIIIMHBI

2.1.001mas xapakTepuCcTUKa

HaumenoBanue nmokasareis

3HaYeHHUE TTOKa3aTes

Hassanune o6pa3zoBaTeapHOM MPOTPaMMBI

04.03.01 Xumus (mporpamMma OakajiaBpraTa)

udp 1 Ha3BaHKE B COOTBETCTBUU C yUeOHBIM

IJIAHOM

b1.b.15. Heopranndeckast Xumust

YacTtp 00pa3oBaTeabHON IPOrPaMMBI

ba3osas yacTb

KonnuecTBo 3a4€THBIX €NUHALY BCETO YaCOB

20/720

2.2.Pacmipenenenue yacoB 1o ¢popMaM U epruogam o0yueHHs

OO0111e€ KOIMYECTBO YaCOB

dopvia o % CaMOCTOSI-
> g JIeKITU- nmabopa- | TIPaKTH- TEJIbHOU ®dopma
00yueHus < > BCETO
59 OHHEIX TOPHBIX YECKUX paboThI+ KOHTPOJIS
KOHTPOJIb
OuHas 1 51 85 188 324 JK3aMeH
OuHas 2 60 105 231 396 JK3aMeH
OuHasi, BCero 111 190 419 720
OuHo-33a04YHas 1 1 15 25 320 360 JK3aMeH
OuyHo-3a049Has 1 2 18 31 311 360 9K3aMEH
OuHO-3a04Has, 33 56 631 720
BCETO
3. HUEJIU JACHUITJIMHBI

YcBoeHHE TEOPETHUECKUX OCHOB OOIIEeH U HEOPraHMYECKOW XMMHHU, KOTOPbIE TO3BOJIMIN
ObI OBJIa/IETh OCHOBHBIMH 3aKOHAMH U MOHATUSAMH, OIEPUPOBATh UMU IIPU U3YUYEHUH OTAEIbHBIX
JTUCLUUIUIMH; 0000IMUTh (haKTHUECKUH Marepuan IIKOJBHOIO Kypca; PacCMOTPETh OCHOBHBIC
aCMeKThl XMMHHU IPOCTBIX BELIECTB M COEAUHEHUH S-, p- M d-2JIEMEHTOB, ONPEAEIUTh POJIb
HEOPraHMYECKOW XMMHHU B PEIICHUHN (PU3NUECKUX, IKOJIOTHIECKUX, HAYUHO-UCCIIECA0BATENBCKUX,
XO03AHCTBEHHBIX 3aad.

Nzydenue (axkruyeckoro marepuaiga 1Mo XMMHU OCHOBHBIX DJIEMEHTOB M TCHICHIMHA B
MU3MEHEHUU CBOMCTB IPOCTBIX BEIIECTB M COCIAMHEHUH 3JIEMEHTOB IO IPyIIIaM H IEpUOJaM
NEPUOJNYECKON CUCTEMBI. M3ydeHue B3aMMOIEHCTBUS PA3IMUYHBIX BEIIECTB C OKpPYXKaIOLIEH
cpenoi, ux (u3noIoTHUecKoe M (hapMaKoJIOTHIECKOE NEHCTBHUE, TPUMEHEHHUE B MTPAKTUYECKON

JACATCIIBHOCTH 4YCJIOBCKA, OKOJOTUYCCKUX HpO6JIeM, CBA3aHHBIX C UX HCIIOJIB30BAHUECM.
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4. KOMHETEHIUN OBYHAIOIIETOCS, POPMUPYEMBIE B PE3YJIbTATE
OCBOEHUMA KOMIIOHEHTA OBPA30OBATEJIbBHOU ITPOI'PAMMEI, X
NHAWUKATOPBI U TNTAHUPYEMBIE PE3YJIBTATBHI OBYUEHUA

4.1 Komnerennuu

[IK-1. Cnocoben BbIOMpaTh W HUCHOJB30BaTh TEXHUYECKUE CPEJICTBA U METOJIbI
UCIIBITAHUN Ui pEIIeHHS HCCIEAOBATeNbCKUX 3a7ad XUMHYECKOW HAMpaBIIEHHOCTH,
MIOCTABJICHHBIX CIIEIIHATIICTOM 00Jiee BEICOKOM KBATU(UKAIIH

4.2 NuaukaTopbsl KOMOETEHIUI

[IK-1.1. Cnocoben aHanmu3upoBaTh pe3yJbTaThl TEOPETUUECKUX U 3KCIEPUMEHTAIbHBIX
UCCJIETOBaHMM B paMKax OCHOBHBIX 3aKOHOB O0IIeH 1 HEOPTaHUYECKOU XUMHHU

4.3.Pe3ynbrarhl 00y4ueHUs

[IK-1.1.1. 3HaeT OCHOBHBIE MOHSATHS M 3aKOHbl XWMHH; T'€HETHUYECKYIO CBSI3b MEXIY
pPa3IUMYHBIMU KJacCaMM HEOPraHMYECKHX COEIMHEHUH; 3aBHUCHMOCTh CBOMCTB 3JIEMEHTOB OT
CTPOEHHS UX BJEKTPOHHBIX 000JI0YEK; MOJI0KEHHE HEMETANIOB U METAJIOB B MEPHOJUYECKON
cuctemMe xumuueckux nementoB .. MenneneeBa, B3aMMOCBSI3b MEXKAY CTPOEHUEM BEIIECTB U
UX MPEBPALICHUSIMH B HEOPTaHUYECKUX CUCTEMaX; OCHOBHBIE CBOICTBA 3JIEMEHTOB-HEMETAIIIOB
U METaVIOB, MEPEXOJHBIX D3JEMEHTOB M HUX COEIWHEHUH; OCHOBBI CHHTE3a BEIIECTB B
nabopatopud U TPOMBIIUICHHOCTH; TMpaBWiIa TEXHUKUM O€30MacTHOCTH Tpu padoTe B
XUMHUYECKOU TabopaTopuu.

IIK-1.1.2. VYmeer xapakrepu3oBaTb S-, p- U d-3TE€MEHTBHl MO WX TMOJOKECHHUIO B
nepuonuueckor cucreme J[.M. MenzaeneeBa; oOmme XUMHYECKHE CBOWCTBA METAJJIOB,
HEMETAIJIOB, OCHOBHBIX KJIACCOB HEOPraHUYECKUX COCAMHEHUH; OOBICHATH 3aBUCHUMOCTH
CBOICTB HEOPraHMYECKUX COEAMHEHHH OT MX COCTaBa, CTPOEHUS U CHOCOOOB 00pa3oBaHUs
XUMHYECKON CBS3M; peliarh pa3IuyHble XUMUYECKHe 3a7aud (pacyeTHblE, TECTOBBIE U
HKCIIEPUMEHTAJIbHBIE); BBIMOJIHAT XUMHUYECKUNA SKCHEPUMEHT MO TMOJYYEHHUIO pa3IMYHBIX
HEOPraHUYECKUX BEILECTB, ONPEAEICHUIO X KaYeCTBEHHOIO COCTaBa U 3YYEHHIO CBOUCTB.

IIK-1.1.3. Bnameer HaBbIKaMHM TMOJb30BaHMUS XHMHYECKOH MoCyaoil W mpubopamuy;
IpUeMaMHU  OCYIIECTBICHHS  XMMHUYECKOrO  OSKCIEpUMEHTa; BO3MOXKHOCTSIMH  IIOMCKa
HeoOXxonuMol MH(pOpMAIMM B HAYYHOM M CIPaBOYHON JHUTEparype; mpueMamu odopmieHus
Pe3yNbTaToOB KCIEPUMEHTA U pacIIu(PPOBKU UX.

5. ITIPOI'PAMMA JUCLHHUITIMHBI

Ha3BaHue TeMbl KpaTkoe copepxaHue TeMbl (BOIPOCHI TEMBI)

1. OcHoBHbIe IOHATHA U 3aKOHBI XUMUHN | 1.1. [IpocThie U CI0KHBIE BEILIECTBA.

1.2. Xumnueckas popmyra.

1.3. KonmnuecTBO BemiecTna.

1.4. BaneHTHOCTb M CTEIICHb OKUCIICHUS.

1.5. OcHOBHBIE Ta30BbIC 3aKOHBI.

1.6. BemiectBa OCTOSHHOTO U IEPEMEHHOTO
cocTasa.

1.7. Tlomumopdusm. AoTporms.

1.8. ArperaTHoe COCTOSIHHE BEILIECTBA.

1.9. nnuButyanbHble BELECTBA U CMECH.

1.10. ®dusnyeckue ¥ XUMUUECKHE SBICHMS.
YpaBHEHME peaKIuu.

1.11. 3akoH coxpaHeHUs MacChl U SHEPTUH.

1.12. DkxBuUBaJCHT. 3aKOH YKBUBAJICHTOB.

1.13. PactBopsl. PacTtBopuTens. CriocoObl
BBIPKCHHS KOHIIEHTPAIMI paCTBOPOB

2. OCHOBHBI€ KJIACChl HEOPTAHUYECKHUX 2.1. MeTtamisl 1 HEMETAILIBL.




COEIMHEHUI

2.2. buHapHbIe COEMHEHUS KHCIOPO/a.

2.3. Knaccudukamus OKCHJIOB.

2.4. KuciaotHble 1 OCHOBHBIE OKCHU/IEL.

2.5. OcHoBaHMus.

2.6. Kuciorsl.

2.7. KoHcTaHThl mucconuanuu KUciaoT. CUIILHEIE
U CJIa0bIC KUCIOTHI.

2.8. Conn.

2.9. I'eneTnyeckast cBsi3b MEX/1y OCHOBHBIMU
KJIJacCaMHU HEOPTraHUYECKUX COeIMHEHUH.

2.10.  AmdoTtepHOCTb.

3. CrpoeHune aToMa

3.1. OCHOBBI aTOMHO-MOJIEKYJISIPHOTO YUECHHUS.

3.2. Mopens ctpoenust aroma TomcoHa.

3.3. [InaneTtapHast MOJieIb CTPOCHUS aTOMA.

3.4. 'mnore3a Ilnanka.

3.5. KBaHTOBast MOJIeJIb CTPOCHUS aTOMa.

3.6. Iloctynatet bopa.

3.7. KopnyckynsipHO-BOJIHOM Ayanu3m. [IpuHnun
HeomnpezeneHHocTu I'eiizenoOepra.

3.8. BonnoBas ¢yHkuus. BonaHoBoe ypaBHeHue
[Ipénunrepa.

3.9. Op6urans. KBantoBble uncna.

3.10. 3amonHeHHME  BJEKTPOHOB B  aTOME.
DNeKTpOHHBIE KOHPUTypallMi aTOMOB U MOHOB.
3.11. CrpoeHune aTOMHOTO sijipa.

3.12. PagnoakTUBHOCTE.

4. [Tepuoanueckuit
nepuoIuvecKas  CUcTeMa
MenaeneeBa

3aKOH

1.

u
n.

4.1. Ilepuoauueckuil 3aKOH M TNEpUOAUYECKAs
cucTeMa 3JIEMEHTOB J.. Menneneesna.
CoBpemennas (GopmynupoBka lleprogudeckoro
3aKOHa.

4.2. CemelicTBa 3JIEMEHTOB.

4.3. CtpykTypHble (GparMeHThl MEePHOAMYECKON
CUCTEMBL.

4.4. Tuner MEPUOIUYHOCTH (rnaBHas,
BHYTpPCHHSISA, BTOPHUYHAS, IMaroHaiabHas
CXOXKECTB).

4.5. Pagmyc artoma. I[loTeHnuman WOHU3ALNH,
CPOJICTBO K 3JICKTPOHY, 3JIEKTPOOTPHULIATEIBHOCTD.

5. XuMHuecKkas CBI3b

5.1. OOuIue IOJI0KEHHUS.

5.2. DHeprus 1ByXaTOMHON CUCTEMBI.

5.3. IlpaBuina 3anpera CHMMETPUH.

5.4. Mexanu3mbl 00pa3oBaHUs CBSI3U.

5.5. VYpasuenue lllpenunrepa mis H?® u ero
peuieHue.

5.6. Tunbl XUMUYECKOH CBS3H.

5.7. JlnvHa ¥ SHEPTHSI CBSI3U.

6. oHHEIN THI CBA3U

6.1. YcioBust 06pa3oBaHus HOHHOTO THIIA CBS3H.
6.2. DIEKTPOCTaTUYECKOE B3aUMOJEHUCTBHE ABYX
WOHOB.

6.3. CpoiicTBA HOHHON CBSI3M (IIOJIAPHOCTb,
HEHAIpPaBJIEHHOCTh, HEHACHIIIIEHHOCTH ).

6.4. KoopaunanuosHele HOJIUAAPHI U
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KOOPJAMHAIIMOHHBIE YHCIa (K.4.).

6.5. 3aBUCUMOCTb K.4. OT COOTHOILICHHUS MOHHBIX
paanycos.

6.6. DHEprusi HOHHOTO KpUCTaJLIa.

6.7. Tlonspuzauust wuoHOB, TmpaBuia DasHca,
CTETIeHb HOHHOCTH.

7. KoBasieHTHAas CBSI3b

7.1. YcnoBust 00pa3oBaHUs KOBAJICHTHOMN CBSI3H.
7.2. CBoiicTBa KOBaJICHTHOH CBSI3M (IOJSIPHOCTD,
HaIPaBJIEHHOCTb, HACBILIEHHOCTB ).

7.3. JInuHa u 3HEprus CBS3U.

7.4. IunonpHBIA MOMEHT, NOJSIPHOCTh MOJIEKYJIBI.

8. MeTo BAJIEHTHBIX CBA3EH

8.1. Meron BanentHeix cBszeit (BC). OOmue
MIOJIOKECHHUS.

8.2. BonHoBas (yHKIMS, MHTETpajbl B METOC
BC.

8.3. BapuanuonHslii moaxos.

8.4. @dopma u DdHEprus CUMMETPUYHBIX U
ACHMMETPUYHBIX BOJHOBBIX (DyHKITHHA.

8.5. 0-, M-, O - CBSA3M.

8.6. T'uOpunuzanus opOuTaneit, KoHbUTyparus
MOJIEKYJI, CTPYKTypHast popmyia.

9. Meron OTTaJKUBAaHUS BaJICHTHBIX
AJIEKTPOHHBIX Map

9.1. OcHOBHBIE MOJIOKEHUS METOAA.
9.2. BnusiHue HEMOJAENEHBIX Map Ha IE€OMETPUIO
MOJICKYJIBI.

10. MeTon MONEKYJISIPHBIX OpOUTaIIei

10.1. O61ye noaoKeHuss MeToa.
10.2. BonHoBast GhyHKIHS.

10.3. Tunsl  opOutaneit  (cBsA3bIBaIOLIME,
aHTHCBSA3BIBAIOIINE, HECBS3bIBAIOIIIHE,
MaJIOCBSI3BIBAIOIITHUE).

10. 4. Unrerpainsl B Metoae MO.

10.5. KpaTHOCTb CBSI3H.

10.6. [Juarpammer MO jand  1ByXaTOMHBIX
mosiekynl | wm Il mepuomoB (romosiiepHble U
reTeposiiepHbIe).

10.7. TToHsiTHE O KOJJIEKTHBHOM OpOUTAIIH.

10.8. Meron MO a1 MHOTOATOMHBIX OMHAPHBIX
MOJICKYJI.

11. HeBajieHTHBIE CHIIBL.

11.1. BonopoaHas cBsI3b.

11.2. Metannuueckast CBsI3b.

11.3. Cuel MEXKMOJIEKYJIIPHOTO
B3aUMOJCHCTBUS.

11.4. YcnoBus o6pazoBaHus.

11.5. Bnusinue Ha cBONCTBA COETUHEHUIA.

11.6. 3oHHas Teopust TBEPAOIO TENA.

11.7. [IpoBoaHMKY, HOJIyTIPOBOIHUKH,
JMRJICKTPUKH.

12. TepmonuHaMU9IecKue QYHKITHH.

12.1. TepmoamHamMudeckre QyHKITUH.

12.2. Tlonatue o cucreme.

12.3. Buytpennsas osHeprus (AU), sHTanbnus
(AH).

12.4. 1 3aK0H TEpMOANHAMUKH.




12.5. 3aBucumocts AH um AU or Temneparypbl
(3akon Kuprodda).

12.6. TemnoemkocTh, cBA3b MexAy Cp u Cy.

12.7. CTangapTHOE COCTOSIHHUE.

13. OcHOBBI TEPMOXUMUH

13.1. OCHOBBI TEPMOXUMHUH.

13.2. 3akon I'ecca, cnencTBusa u3 3axkona ['ecca.
13.3. Temnotel 00pa3oBaHUs U  CTOpaHUs,
SHTANIBIIUKHHBIEC (IHEPTHH) CBA3CH.

13.4. CnocoObl pacuera TemioBbIX 3ddexron
pEaKIU.

14. DuTponus

14.1. ITonsiTe 00 SHTPOMIUH.

14.2. 3aBucuMocTh A S OT TeMriepaTypbl, 00beMa,
JaBJICHMUS.

14.3. U3MeHeHue SHTPONUU B XOJI€ PEAKIIUH.

14.4. YcnoBuss caMONPOU3BOJIBHOTO IPOTEKAHUS
pEeaKIuid.

14.5. Il 3aK0H TepMOJUHAMUKHU.

14.6. Pacuet AS peakiuu.

15. Omueprus I'ub6ca wu
I'ensmromnsua

SHEPIusa

15.1 Dueprus ['ud6ca (AG).

15.2. Dueprus I'enbmromnsia.

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

15.4. PaBHOBECHE U yCIIOBUS €TI0 YCTAaHOBJICHUS.
15.5. TepmonuHamMu4yecKui BBIBOJ KOHCTAHTBI
paBHOBECHS.

15.6. Crioco6s1 BBIPAKCHUS KOHCTaHTBI
pasnosecus (K°, K¢, Kp u Kx).

15.7. 3aBUCHUMOCTh KOHCTAHTBI OT TEMIIEPATYPHI
(ypaBuenue Baut-I'odda).

15.8. YpaBHEHHE U30TEPMBI.

16. Xumnueckoe paBHOBECHE

16.1. IToHsITHE XMMHYECKOT'O PABHOBECHS.

16.2. CBsA3p MKy KOHCTAaHTOM paBHOBECHS M
sHeprueit ['mu60ca.

16.3. Biusinue BHEMIHUX (PaKTOPOB HA COCTOSTHUE
paBHOBECHS.

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

16.5. 3akOHOMEPHOCTH MPOTEKAHUS PEAKIIHIA.
16.6. HanpaBiieHue NpoTeKaHUs peaKLHi.

17. XumMnuyeckasg KHHETHKA

17.1. OCHOBHBIE MOHATUSA XUMUYECKON KMHETHKHU.
17.2. CKOpoCTb CpeJiHsisi U MTHOBEHHAS.

17.3. 3aKOH IeCTBYIOIIMNX Macc.

17.4. Kunernyeckoe ypaBHEHHE.

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

17.6. I[lopsimok U MOJIEKYJISIPHOCTh PEaKIIMH.

17.7. KoHCTaHTa CKOPOCTH.

17.8. MexaHu3M peakiuu.

17.9.  VpaBHeHnue  AppeHuyca. OHeprus
aKTUBALIUU.




17.10. Teopust akTUBHUX COyAapeHUH.

17.11. BnusHue pa3nuuHbiXx (HAKTOPOB
CKOPOCTb PEaKIINH.

17.12. KuHeTHKa CIIOKHBIX PEaKIIH.

Ha

18. TepMoauHamMuyeckue ACHEKTEI
MIPOILIECCOB, MPOTEKAIOIINUX B PACTBOPAX

18.1. TepMoauHamMuKka nporecca pacCTBOPEHUS.
18.2. Tunsl pacTBOPOB.

18.3. 30HBI B pacTBOpE.

18.4. IlpaBuino ¢a3 ['ndoca.

18.5. JluarpamMmbl OJHOKOMIIOHEHTHBIX CHCTEM
(H20 u CO2).

18.6. lnarpaMmbl JBYXKOMIIOHEHTHBIX CUCTEM (C
MIPOCTOM AIBTEKTUKOM, C TBEPJBIMH PAacCTBOpPaMH, C
HOBBIM COCJIMHCHHEM).

19. Konnuratusueie CBOMCTBA

pacTBOpOB.

19.1. IloHsgTHe O KOJIMIaTHMBHBEIX CBOMCTBAax
pacTBOpPOB.

19.2. I 3akoH Payns.

19.3. II 3akoH Payns.

19.4. Kpuockomnus, 30yIHOCKOMHS,
30YJINOCKOMUYECKUE TTOCTOSTHHBIE.
19.5. Ocmotnyeckoe AaBiieHUE, ypaBHEHHE BaHT
—T'odda.

19.6. Mcnonp30BaHKE KOJUINTATUBHBLIX CBOMCTB Ha
MIPaKTHKE.

KpUoO- H

20. PacTBOpBI 3J1EKTPOIUTOB

20.1. Teopust FNEKTPOTUTUUECKON AUCCOLIUALINH.
20.2. [Ilpouecc HOHM3ALMU U AUCCOLUALIMHI
(M3MeHeHNe TePMOIMHAMUYECKIX (DYHKITUH).
20.3. KoHcTanTa IuCCOIHaIIiN.

20.4. CteneHb QUCCOIAIIH.

20.5. CtyneHyaras 1MCCOLMAIINS.

20.6. 3akon pa3zBeaeHus: OcTpanpja.

20.7. BnusitHue KOHIIEHTpAlMU U TEMIIEPATYPhI Ha
COCTOSIHME PABHOBECHSI IIPU TUCCOIUAIIUH.

21. Boaa kak pacTBOpUTENb

21.1. Boma kak pacTBOPHUTENb.

21.2. luccouunanusi, HOHHOE MPOU3BEACHUE BOJBI.
21.3. Konuenrpauus [H'] u [OH'] B pacTBOpax.
21.4. pH pactBopa.

21.5. Nuaukatopel u
onpenenexus pH.

21.6. Kucinotsl, OCHOBHBIE COJM C TOYKH 3PEHHUS
ANEKTPOIUTUIECKON TUCCOLIUAIUH.

21.7. bydepHbie pacTBOPHI.

Ipyrue  METOMbI

22. KonnuraTuBHbIE CBOMCTBA PAaCTBOPOB
JJEKTPOJIUTOB

22.1. KonnuratuBHble  CBOWCTBa
JIEKTPOJIUTOB.

22.2. U3oToHn4eckuil KOAPPHUIUEHT U ero CBSI3b
CO CTETIEHBIO IUCCOLUALIHH.

22.3. 3akonsl Pays.

22.4. Ocmoc.

22.5. DKCIIEpUMEHTAIILHOE ompeneneHue

MOJIAPHBIX MaCC M CTCIICHU JUCCOHAIINH.

pacTBOpOB

23. I'eTepOreHHbIE pABHOBECHS

23.1. I'ereporeHHble paBHOBECHS.
23.2. PactBOopuMOCTS,
PacTBOPUMOCTH.

MIPOU3BE/ICHUE
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23.3. Pacuer PacTBOPUMOCTH cimaboro
JIEKTPOJIMTA ¥ CHIIBHOTO AJIEKTPOJIHTA.

23.4. YcnoBus oOpa3oBaHHUsI WJIM PacTBOPEHUS
ocajka.

23.5. BausHWe OJHOMMEHHBIX HOHOB Ha
pPacTBOPUMOCTb.

24. PacTBOpBI CUIIbHBIX 3JIEKTPOIUTOB

24.1. PacTBOpPBI CUIIBHBIX 3JIEKTPOJIUTOB.

24.2. Vonnas cuna pactBopa.

24.3. AKTHBHOCTb, KO3(P(PHUIINEHT aKTUBHOCTH.
24.4. Teopus Jlebas — ['tokkens.

24.5. TepMmonvHaMuyecKkass U KOHIIEHTpAI[MOHHAs

KOHCTaHThI PABHOBECHSI U UX CBSI3b.
24.6. ConeBoii a3 ekt

25. 'mpponus

25.1 onsitue runposusa.

25.2 T'magponu3 0o KaTUOHY, 10 AHUOHY,
COBMECTHBIM.

25.3. KoHcTaHTa 1 cTeneHb rupoJin3a.

25.4. Bnusaue (akTOopoB Ha NpPOTEKaHHE
TUAPOIN3A.

25.5. KonnuecTBo craguil rufiposnsa.

25.6. 'maposn3 KUCIIBIX 1 OCHOBHBIX COJICH.

25.7. 'uiponun3 HERIEKTPOJIUTOB.

26. OKHCIUTENHbHO-BOCCTAHOBUTEILHEIE
peakuuu

26.1. OKuCIMTEIIHFHO-BOCCTAHOBHUTEIIHHAS
peakiusi.

26.2. Oxkucmurenb. THITHYIHBIC OKHCIATEIH.
26.3. BoccranoButeib. THIINYHEIE
BOCCTAaHOBHTEIIN.

27. nepTHBIE U OIaropoHbIE ra3bl.

27.1. llonokxeHWe WHEPTHBIX M OJATOPOJHBIX
ra3oB B NEPUOAMYECKON CHCTEME XUMHYECKHX
3JIEMEHTOB.

27.2. Xumuueckue u pu3ndecKre CBOMCTBA.

27.3. HaxoxaeHue B IpUpoJe.

28. Bogopon

28.1. MecTo Boopo/ia B IEPUOIUUYECKON CUCTEME
DJICMEHTOB.

28.2. @Owusmueckue U XUMHUYECKHE CBOMCTBA
BOJIOpO/IA.

28.3. [Ipumenenue.

29. Tanoreus!

29.1. Obmas xapakTepucTHKa.

29.2. @wusnyeckue H XUMHUYECKHE CBOMCTBA
MPOCTHX BEILIECTB.

29.3. [lonyuenue.

29.4. Ilpumenenue.

29.5. CoeaHEHHUSI TAJIOTEHOB € BOJIOPOJIOM.

29.6. 'annoreHoBOIOPOIHBIE KUCIIOTHI.

29.7. I'amoreHuabl.

29.8. Kucnoponconepxaiue COCIMHECHHUS
rajoreHoB. Okcuapl. KHciIoTEI.

30. XaJpKOTEHBI

30.1. O0mas xapakTepuCTHKA XaJTbKOTCHOB.
30.2. Kucnopogn.

30.3. XanbKoreHoBOJOPO/IbI.

30.4. XanpbKOr€HUIbI.

30.5. Tlonucynb(pOHOBBIE KHCIIOTHI.
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30.6. Oxcupapl p-anemeHToB VI rpymnimsl.
30.7. Kucnotsl cepsl, cesena, Terypa.
30.8. 'amoreHu1bl ¥ OKCOTaJIOre€HHU IbI

31. p-anemeHTsl V-rpymisl

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

31.2. Xumnueckue U (U3HYECKHE CBOHCTBA
MIPOCTHIX BEIIIECTB.

31.3. IlonyuyeHue NpoCThIX BEUIECTB.

31.4. [Ipumenenue.

31.5. BopoponaHble COEIMHEHUS P-3JIEMEHTOB V-
TPYIIIIBI.

31.6. OKkcuabl U KUCIOPOACOAEPKALINE KUCIOTHI
a30Ta U BX COJIM.

31.7. Kucnoponcoaepxkamnme COCIUHEHUSI
¢docdopa, MBITIIBSKA, CYpbMBI H BU CMYTa

31.8. Cynbhuasl, raqoreHuIbl ¥ OKCOTaJIOTeHHUIbI
P-2JIEMEHTOB V-IPYIIIBL.

32. p-anemenTs! [V-rpynisl

32.1. OOmas xapakTepuUCTHKa p-3JIeMEHTOB [V-
IPYMIIBL.

32.2. Xumuueckue u (puU3MUECKHE CBOWCTBA
npocThix Bemects. [lonyuenue. [Ipumenenue.
32.3. Annotponus yriaepoaa.

32.4. 'uapuabl.

32.5. CoenuHenus yriepoja.

32.6. CoenvHEHUsI KPEMHUSL.

32.7. CoenuHeHns repMaHusi, 0JIOBa M CBUHIIA.

33. p-anemenTsl I-rpynmsi.

33.1. Obmas xapakTepucTrKa p-3aeMeHToB I11-
TPYIIIIBIL.

33.2. Xumudeckue u (pU3nIecKrue CBOMCTBA
MPOCTHIX BEIIECTB.

33.3. [lonydeHue u IpUMEHEHUE MPOCTHIX
BEILIECTB.

33.4. Coenunenus 6opa.

33.5. XuMmuueckue CBOHCTBa  COEIUHEHUU
QTIOMHUHHSL M DJIEMEHTOB NOATPYIIIBI TaJUIASA.
[Tonyuenue. IIpumenenue.

34, s-snementsl [ m Il rpynm m wux
COEJINHEHUS.

34.1. Obmas xapakrtepuctuka s-aiemMeHToB [ u 11
TPYIIIL.

34.2. dusnyeckre 1 XMMUYECKHUE CBOMCTBA.

34.3. Tlonyuenue.

34.4. [IpumeHeHue.

34.5. Coenunenus s-aneMenToB I u Il rpynm.

35. d-3memeHTBI

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

35.2.  CoenuHeHUs  BJIEMEHTOB  MOATPYIIIbI
CKaHJIUA.

353. OOmas  XapakTepuCTHKa  DJEMEHTOB
MOATPYNIbI TUTAHA.

35.4. CoenuHeHUs 3IEMEHTOB MOATPYIIIIBI TUTAHA.
35.5. OOmas  xapakTepUCTHKAa  DIIEMEHTOB
MOATPYIIIBI BAHATUS.

35.6. CoenuHeHMs]  3JEMEHTOB  MOATPYIIIbI
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COeIMHEeHU I MonOIeHa.
35.10. Xwumunueckne " (u3mUEKHe CBOWCTBA
COeIMHEeHUH Bosb(pama.

BaHausl.
35.7. OOmas xapakrtepuctuka d-3nemeHToB VI
IPYHIIbL.

35.8. CoenuHenus xpoma.

35.9. Xumuueckne u (U3NYEKHE CBOWCTBA

35.11. CoenuHeHus 3JIEMEHTOB  MOATPYIIIbI
Maprasiia.

35.12. d-smementsr VIII rpymmer. CemeiicTBo
xKeresa.

35.13. ItaTuHOBBIE METAJLIBI M UX COEINHEHUS
35.14. DneMeHTBl NOATPYIIIBI IUHKA
35.15. DneMeHThl OATPYIIIBI METH.

6. CTPYKTYPA U COAEP’)KAHUE NJUCHUITIJIMHBI

6.1.®opma obyuenus — oynas, Kypc — 1, cemectp — 1

HaumenoBanus pa3aciioB U TEM

KonnuectBo yacos

Jlexn. | Jlabop. | Ilpakt. | CPC+K | Bcero
Pa3znea 1. OcHoOBHBIE HOHSITHS U 3aKOHBI 6,5 6 - 11 23,5
XUMHH
[IpocThie U CI0KHBIE BELIECTBA. 0,2 - - 0,5 0,7
Xumudeckas hopmyJia. 0,2 - - 0,5 0,7
KomnyecTBo BemecTna. 0,2 - - 0.5 0,7
BaneHTHOCTE M CTeNIeHb OKHUCJICHMS. 0,2 - - 0,5 0,7
OCHOBHBIE Ta30BbIC 3aKOHBI. 2 2 - 1 5
BeniectBa NoCTOSHHOTO U IEPEMEHHOTO 0,5 - - 1 1,5
coCTaBa.
[Homumopdusm. AoTponusi. 0,5 - - 1 1,5
ArperaTHoe COCTOSIHHE BEIIECTBaA. 0,2 - - 1 1,2
WunuBuayaabHbIC BEIIECTBA M CMECH. 0,5 - - 1 1,5
dusznyeckre U XUMHUYECKUE SIBJICHUA. 0,5 - - 1 1,5
YpaBHEHHE pEaKIMHu.
3aKOH COXpaHEHMsI MacChl U SHEPTUH. 0,5 - - 1 1,5
OKBUBaJICHT. 3aKOH YKBHBAJICHTOB. 0,5 2 - 1 3,5
PacTBoOpBHLI. PacTtBOpuTenb. CrniocoOsr 0,5 2 - 1 3,5
BBIPOKCHHS KOHIIEHTPAIMI paCTBOPOB
Paznen 2. OcHOBHbBIE KJ1aCChI 3,5 7 - 10 20,5
HEOPraHWYECKUX COCTMHECHUI
MeTamisl 1 HEMETAIUTBL. 0,2 2 - 1 3,2
buHapHbIe coeIuHEeHNs] KHCIopoa. 0,2 - - 1 1,2
Krnaccudukanus OKCHI0B. 0,2 - - 1 1,2
KucnoTHbIe 1 OCHOBHBIE OKCHJIBI. 0,2 - - 1 1,2
OcHoBaHUs. 0,2 1 - 1 2,2
Kucaortsl. 0,5 1 - 1 2,5
Koncrante! gucconuanuu kKuciioT. CHIbHEBIE 0,5 - - 1 1,5
U cJa0ble KUCIIOTHI.
Conn. 0,5 1 - 1 2,5
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['eneTnveckas CBsi3b MEKy OCHOBHBIMU 0,5 2 1 3,5
KJIacCaMH HEOPTraHUYEeCKUX COeTMHEHUM.

AMQOTEpHOCTD. 0,5 - 1 1,5
Pa3nea 3. CtpoeHue aroma 7 4 19 30
OCHOBBI ATOMHO-MOJICKYJISIPHOTO YUEHHUS. 0,5 - 1 1,5
Mogensb ctpoenust atoma ToMcoHa. 0,5 - 1 1,5
IlnaneTapHas MOJIeJIb CTPOEHHUS aTOMa. 0,5 - 1 1,5
I'nnore3a Ilmanka. 0,5 - 1 1,5
KBanTOBas MoJiesIb CTPOEHHUS aTOMa. 0,5 - 2 2,5
IToctynate! bopa. 0,5 - 1 1,5
Kopnyckynspro-BonHol gyanusm. [lpuHnmn 0,5 - 2 2,5
HeonpeneaeHHOCTH | eli3enoepra.

BonnoBast ¢ysnkums. BonHoBoe ypaBHeHHE 0,5 - 2 2,5
[lIpénunrepa.

OpO6utanb. KBanToBBIC Unca. 1 2 2 5
3anonHeHue 3JICKTPOHOB B aToMme. 1 2 2 5
DONEeKTPOHHBIE KOH(MHUTYpalil aToOMOB H

HOHOB.

CrtpoeHue aTOMHOTO siipa. 0,5 - 2 2,5
PagnoakTUBHOCTE. 0,5 - 2 2,5
Pasznen 4. Ilepuogmyeckuii 3aKkOoH U 3 4 10 17
nepuoanyeckas cucrema /1. . MenneneeBa

Ilepuoauueckuii 3aKOH W MEPUOIUYECKAs 0,5 - 2 2,5
cuctema anemednTtoB J[.M. MeHneneesa.

CoBpemMeHHast dhopmynupoBKa

[Tepuoanyeckoro 3akoHa.

CemelicTBa DJIEMEHTOB. 0,5 - 2 2,5
CrpykTypHBle (DparMeHTBl TEPHUOTUIECKOM 0,5 - 2 2,5
CUCTEMBL.

Turmbl MIEPUOTUYHOCTH (rnaBHas, 1 2 2 5
BHYTPEHHSIs,  BTOpWYHAs,  JUAroHalbHas

CXOXKECTh).

Pagnyc aroma. IloreHuman wuoHU3aLMH, 0,5 2 2 4.5
CPOJICTBO K 3JIEKTPOHY,

AIEKTPOOTPHUIATETLHOCTb.

Pa3pen 5. Xumnueckas CBsI3b 7 4 12 23
OO01mue moJI0KEHUSI. 1 - 2 3
OHeprusi AByXaTOMHOMN CHCTEMBI. 1 - 2 3
[IpaBuiia 3anmpera CHMMETPUHU. 1 - 2 3
MexaHn3MbI 00pa30BaHUs CBSI3H. 1 - 2 3
Vpasuenue Ilpenunrepa ams H>' u ero 1 - 2 3
pelieHue.

THUnbl XUMUYECKOM CBSI3H. 1 2 2 5
JlnvHa v Heprus CBs3u. 1 2 2 5
Pa3pen 6. MoHHEBII THIT CBA3H 4 4 14 22
YcioBusi 06pa3oBaHusi HOHHOTO THIIA CBSI3H. 0,5 - 2 2,5
DIIEKTPOCTATUYECKOE B3aMMOJECHCTBUE JBYX 0,5 - 2 2,5
HMOHOB.

CBoiicTBa HMOHHON  CBsI3U  (TOJISIPHOCTb, 0,5 1 2 3,5
HEHAIPaBJIECHHOCTh, HEHACHIIIIEHHOCTH).

Koopaunaimonssie MOJIU3IPBI u 0,5 1 2 3,5
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KOOpJIMHAIIMOHHBIE uncia (K.4.).

3aBHCUMOCTh K.4. OT COOTHOIIEHHS MOHHBIX 0,5 1 2 3,5
panycoB.

OHeprus HOHHOTO KpUCTaJLIA. 0,5 1 2 3,5
[Tonspuzanusa woHoB, mnpaBwia DasHca, 1 - 2 3
CTENeHb HOHHOCTH.

Pa3pen 7. KoBaneHTHAA CBSI3b 2 2 10 14
YcnoBus 00pa3oBaHUsi KOBAJICHTHOM CBSI3H. 0,5 - 2 2,5
CBolicTBa KOBAJIGHTHOM CBSI3U (TOJSIPHOCTbD, 0,5 2 3,5
HaIPaBJICHHOCTh, HACHIIIICHHOCTD).

JlmuHa v SHeprus cBs3u. 0,5 - 3 3,5
JMnonbHbIA MOMEHT, HOJISIPHOCTh MOJICKYJIBI. 0,5 1 3 4.5
Pa3nen 8. MeToj BalCHTHBIX CBA3CH 3 5 12 20
Meron BanentHeix cBsazei (BC). Oo6mue 0,5 - 2 2,5
ITOJIOKCHMUSL.

BonHoBast ¢yHKIUS, WHTETpaibl B METOE 0,5 - 2 2,5
BC.

BapuannoHHblii MOIX01. 0,5 1 2 3,5
dopmMa ¥ DHEprus CUMMETPUYHBIX U 0,5 1 2 3,5
ACHMMETPUYHBIX BOJTHOBBIX (DYHKIIHA.

G-, -, O - CBSI3M. 0,5 1 2 3,5
I'uOpunuzanust opOutanei, KOHPUTYpaLUs 0,5 2 2 4,5
MOJICKYJI, CTPYKTYpHas hopmyia.

Pa3zgen 9. MeTon oTTaIKWBAHUS BaJIEHTHBIX 1 2 4 7
3JICKTPOHHBIX AP

OCHOBHBIC ITOJ0KESHHS METOA. 0,5 - 2 2,5
BiusiHue HemozeNeHHbIX Map Ha TE€OMETPHIO 0,5 2 2 4,5
MOJIEKYJIBI.

Pa3zngen 10. MeTton MOJIEKYJIIPHBIX 2,5 7 16 25,5
opOuTanei

OO01Ke MOJ0KEHUI METOA. 0,2 - 2 2,2
BonnoBast pyHKuus. 0,2 | 2 3,2
Tumsl opOuTtanei (cBsI3BIBAROIIHE, 0,2 2 2 4,2
AHTHUCB3BLIBAIOIINE, HECBS3BIBAIOIIIHE,

MaJIOCBSI3BIBAIOIIIHE).

Hurerpansl B Metoge MO. 0,2 - 2 2,2
KpatHocTb cBsi3u. 0,2 1 2 3,2
Huarpammbl MO 1711 AByXaTOMHBIX MOJIEKYJT 0,5 1 2 3,5
I umu II nepuomoB (romosiepHble H

TeTEPOsICPHBIC).

[ToHsATHE O KOJUIEKTUBHOM OpOUTAIIH. 0,5 1 2 3,5
Meton MO s MHOTOAQTOMHBIX OWHApPHBIX 0,5 1 2 3,5
MOJIEKYJI.

Pa3nen 11. HeBaneHTHBIE CHUIIBI 3 10 12 25
Bopopoanas cBsi3b. 0,5 2 2 4.5
MeTamnnueckas CBA3b. 0,5 2 2 4.5
Cuiibl MEXXMOJIEKYJISIPHOTO B3aMMOICHCTBHSI. 0,5 2 2 4,5
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YcnoBus 06pazoBaHusl. 0,5 - 2 2,5
Brmsinue Ha cBOMCTBA COCTUHCHUM. 0,2 1 2 32
30HHas Teopus TBEPAOIO Tea. 0,4 2 1 3,4
[IpoBonHUKH, MOJTYTPOBOIHUKH, 0,4 1 1 2,4
JIUDJIEKTPUKH.

Paznen 12. TepmoanaamMudeckne QyHKIUA 1,5 6 12 19,5
TepmonuHamMudeckue QyHKIIUH. 0,2 1 2 3,2
ITonsaTue o cucreme. 0,2 1 2 3,2
Buyrpennsist sueprus (AU), satansnus (AH). 0,2 - 2 2,2
I 3aKOH TepMOIMHAMUKH. 0,2 1 2 3,2
3aBucumocts AH u AU ot Temmeparypsl 0,2 1 2 3,2
(3axon Kuprodda).

TennoemkocTs, cBsizb Mexy Cp u Cy. 0,3 1 1 2,3
CTaHJgapTHOE COCTOSTHUE. 0,2 1 1 2,2
Pa3znen 13. OCHOBBI TEPMOXUMUHU 1 4 8 13

OCHOBBI TEPMOXUMHUH. 0,2 1 2 3,2
3akon ['ecca, cieacTBus u3 3akoHa ['ecca. 0,2 1 2 3,2
Temmoter  oOpa3oBaHMsT W CrOpaHus, 0,3 1 2 3,3
SHTAJIBIIUKHBIE (IHEPTHH) CBA3CH.

Croco0b1  pacuera TeIUIOBBIX 3¢ (EKTOB 0,3 1 2 3,3
pEaKINH.

Paznen 14. Durponus 1 4 12 17

[TonsiTre 06 SHTpONUU. 0,2 - 2 2,2
3aBucuMocTh A S OT Temmeparypsl, oobema, 0,2 1 2 3,2
JaBJICHHUSL.

M3MeHeHne SHTPONMHU B XOJI€ PEaKITUH. 0,1 1 2 3,1

VYcioBus  CaMONPOU3BOJIBHOTO  MPOTEKAHUS 0,1 1 2 3,1

pEeaKLni.

IT 3ax0H TEpMOIMHAMUKHU. 0,2 - 2 2,2
Pacuer AS peakuuu. 0,2 1 2 3,2
Pazgen 15. Dueprus ['ub6ca u sHeprus 1 4 16 21

l'enbmromnsua

Oneprust ['n66ca (AG). 0,1 - 2 2,1

Oueprus ['enbMrosbiia. 0,1 - 2 2,1

YcenoBus caMOIPOU3BOJIBHOIO  MPOTEKAHUS 0,2 1 2 3,2
peakuuii (SHTPONUHHBIA M SHTAIBIMUHBIN

dakTopsr).

PaBHOBecHe U yciioBUs €10 YyCTaHOBJICHUS. 0,2 1 2 3,2
TepMOOMHAMUYECKUI  BBIBOJI ~ KOHCTAHTBI 0,1 1 2 3,1

pPaBHOBECHSI.

Crnioco0sl BBIPaKECHUS KOHCTaHTBI 0,1 1 2 3,1

pasuosecus (K, Ke, Kp u Ky).

3aBUCHMOCTb KOHCTaHTBl OT TEMIIEpaTyphl 0,1 - 2 2,1

(ypaBuenue Bant-I'odda).

YpaBHEHHE U30TEPMBI. 0,1 - 2 2,1

Paznen 16. Xrmuyeckoe paBHOBECHE 2 6 5 13

IToHsATHE XUMUYECKOTO PABHOBECHSI. 0,2 - 1 1,2
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CBs3p MeX1y KOHCTAaHTOM paBHOBECHS H 0,2 1 - 1 2,2
sHepruen ['nboca.
Brnusane BHenmHUX (aKTOPOB HAa COCTOSTHUE 0,2 1 - 1 2,2
paBHOBECHS.
VYcnoBus cMenieHuss paBHOBECHs (IIPUHIIMIT 0,4 1 - 1 2.4
Jle lartemnse).
3aKOHOMEPHOCTU MPOTEKAHUsI pPeakLui 0,5 1 - 0,5 2
Hanpasienue npoTekaHus peakiui. 0,5 2 - 0,5 3
Pasznen 17. XuMuueckasi KHHETHKA 2 6 - 5 13
OCHOBHBIE OHSATHS] XUMUYECKON KUHETUKH. 0,2 - - 0,5 2,5
CKOpOCTh CpeiHsIst U MTHOBEHHaAs. 0,2 1 - 0,5 1,7
3aKoH JACUCTBYIONINX MaccC. 0,2 1 - 0,5 1,7
Kunernueckoe ypaBHeHuHe. 0,2 - - 0,5 0,7
CkopocTh B TOMO- U  TE€TEPOreHHBIX 0,2 1 - 0,5 1,7
CUCTEeMaXx.
[Topsi10K 1 MOJIEKYJIIPHOCTD PEAKIIUH. 0,2 1 - 0,5 1,7
KoncTtaHnTa ckopocTH. 0,1 - - 0,5 0,6
MexaHu3M peaxIuu. 0,1 - - 0,5 0,6
YpaBHeHune AppeHuyca. DHEpIusl aKTUBALUH. 0,1 - - 0,5 0,6
Teopust aKTUBHUX COYJAPEHUI. 0,1 - - 0,2 0,3
Bnusiaue paznnuHbIX (aKTOPOB HA CKOPOCTh 0,1 1 - 0,2 1,3
peakuuu.
KuneTtuka cnoxxHbIX peakui. 0,2 1 - 0,1 1,3
HUTOI'O 3A 1 CEMECTP 51 85 - 188 324
6.2.dopma 00yueHus — ouHas, Kypc — 1, cemecTp — 2
HaumenoBanus pa3aenos u TeM Kosiectso acos
Jlexu. | Jlabop. | Ilpakr. | CPC+K | Beero
Pazgen 18. TepmonnHamMuuyeckue acmeKThI 2 2 - 4 8
MPOIIECCOB, MPOTEKAIIIKX B pACTBOPAX
TepMoauHaMuKa npouecca paCTBOPEHUS. 0,3 1 - 1 2,3
Tunsl pacTBOPOB. 0,2 - - 1 1,2
30HBI B pacTBOPE. 0,3 - - 0,5 0,8
[TpaBuiio ¢a3 ['m66ca. 0,2 - - 0,5 0,7
JuarpaMmbl  OJJHOKOMIIOHEHTHBIX  CHUCTEM 0,5 1 - 0,5 2
(H20 u CO2).
Jlnarpammbl JByXKOMIIOHEHTHBIX CHCTEM (C 0,5 - - 0,5 1
IIPOCTOM 3BTEKTUKOMU, c TBEPABIMU
pacTBOpamu, C HOBBIM COEJMHEHUEM).
Pasznen 19. KomuratuBHbIE  CBONCTBa 2 2 - 4 8
pacTBOPOB.
IlonsTHe © KOJIWTaTUBHBIX CBOMCTBax 0,2 - - 0,5 0,7
pacTBOPOB.
I 3akoH Paymns. 0,3 0,5 - 0,5 1,3
II 3akoH Payns. 0,3 0,5 - 0,5 1,3
Kpuockomusi, 30ynuockomnusi, KpHO- U 0,2 0,5 - 0,5 1,2
90YIMOCKOMUYECKHE MMOCTOSIHHEBIE.
OcMoTuyeckoe aaBieHue, ypaBHeHue Bant — 0,5 0,5 - 1 2

Todda.
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Hcnonb3oBaHre KOJJIUTAaTUBHBIX CBOMCTB Ha 0,5 - 1 1,5
MPaKTHKE.

Pasnen 20. PacTBOpBI 5JEKTPOJIUTOB 3 3 6 12
Teopust 3JEKTPOTUTUYECKON AUCCOIUALIH. 0,5 - 1 1,5
IIpouecc  woOHM3aLMM W JUCCOLIMALUU 0,5 - 1 1,5
(M3MEHEHHE TEPMOIUHAMUYECKUX (DYHKITHI).

Koncranra guccomuaum. 0,3 1 1 2,3
CrelneHpb TUCCOLHAINH. 0,2 - 1 1,2
CryneHyaTas IUCCOlMaIus. 0,5 1 1 2,5
3akoH pa3Benenus OcTBayiba. 0,5 - 0,5 1
BinusiHue KOHLEHTpauuu U TeMIepaTypbl HA 0,5 1 0,5 2
COCTOSIHME PaBHOBECHSI IIPH IUCCOIUAIIUN

Pa3nea 21. Boga kak pacTBopUTEHh 2 2 4 8
Bojia kak pacTBOpUTETIb. 0,3 - 0,5 0,8
Jucconmanus, MOHHOE MPOU3BEICHUE BOBI. 0,2 - 0,5 0,7
Konnenrpauus [H'] u [OH] B pacTBOpax. 0,3 - 0,5 0,8
pH pactBopa. 0,2 - 0,5 0,7
WNHnukaTopsl U Jpyrue METObI ONpeIEICHUS 0,3 1 0,5 1,8
pH.

Kucnotsl, OCHOBHBIE COJM C TOYKH 3PEHUSA 0,2 - 0,5 0,7
ANEKTPOIUTUUECKOMN AUCCOLUALINH.

bydepHbie pacTBOpPEI. 0,5 1 1 2,5
Paznen 22. KommmratuBable  CBOWCTBA 2 2 4 8
PacTBOPOB AJIEKTPOJIUTOB.

KonnuratusHeie CBOMCTBaA pacTBOpPOB 0,3 1 0,5 1,8
AJIEKTPOJIUTOB.

N3otonnveckuii K03(QGUIMEHT U €ro CBS3b 0,2 - 0,5 0,7
CO CTEIEHBIO IUCCOITHAITUH.

3akoHnbl PayJs. 0,5 - 1 1,5
OcmMmoc. 0,5 - 1 1,5
DKCNEePUMEHTAIBHOE omnpeaeeHue 0,5 1 1 2,5
MOJISIPHBIX MacC M CTETICHHU JTUCCOLIMAIINH.

Pa3nea 23. ['ereporeHHble paBHOBECHUS 2 2 4 8
I'eTeporeHHbie paBHOBECHS. 0,2 - 0,5 0,7
PactBOpumMOCTS, MIpOU3BEICHUE 0,3 - 0,5 0,8
pPacTBOPUMOCTH.

Pacuer pacTBOpuMOCTH €1a00T0 JIEKTPOIUTA 0,5 0,5 1 2
Y CHUJIBHOTO DJICKTPOJIUTA.

VYcnoBusi o0Opa3oBaHMsi WM PAaCTBOPEHUS 0,5 0,5 1 2
ocajka.

Brnusane OJTHOMMEHHBIX WOHOB Ha 0,5 1 1 2,5
PacTBOPUMOCTb.

Pa3znen 24. PacTBOpBI CHIIBHUX JIEKTPOJIMTOB 3 4 6 13
PacTBOpBI CHIIBHBIX 3JIEKTPOJIUTOB. 0,5 - 1 1,5
WNonHas cuna pacTBopa. 0,5 1 1 2,5
AKTUBHOCTB, KOO (UIIMEHT aKTUBHOCTH. 0,5 - 1 1,5
Teopus /lebas — ['tokkens. 0,5 1 1 2.5
TepmoanHaMuuecKkass M KOHLEHTpAlMOHHAs 0,5 1 1 2,5

KOHCTAHTBI pAaBHOBCCHSA U UX CBA3b.




17

Coneoii a3 ekt 0,5 1 1 2,5
Pa3nea 25. 'maponus 3 4 6 13
IToHsiTHE THApPOIHU3A. 0,2 - 1 1,2
I'mppomu3 1mo  KaTuoHy, IO  AHUOHY, 0,3 1 1 2,3
COBMECTHBIH.

KoHcTaHTa M cTEneHb ruIpoIn3a. 0,5 1 1 2,5
Brnusnue  dakropoB  Ha  MpOTEKaHHE 0,5 1 1 2,5
TUAPOIH3A.

KosnuecTBo cTaguii ruposunsa. 0,5 - 1 1,5
['uaponu3 KUCIBIX U OCHOBHBIX COJICH. 0,5 0,5 0,5 1,5
['uaponn3 HEANEKTPOIUTOB. 0,5 0,5 0,5 1,5
Paznea 26. OxkuciautenbHoO- 4 4 8 16
BOCCTAHOBUTEJIbHBIC PEAKITUU

OKHCIHUTENbHO-BOCCTAHOBUTENbHAS PEAKIIUS. 1 - 2 3
Oxucnurenb. TUIMHYHBIC OKUCIUTEIIH. 1,5 2 3 6,5
BoccranoBurens. Tunnaabie 1,5 2 3 6,5
BOCCTAHOBUTEIIHU.

Pa3znen 27. HepTHBIC M 01aropoJIHBIC Ta3bl. 1 1 10 12
[TonoxeHne MHEPTHHIX U OJIArOPOJHUX Ta3oB 0,5 - 2 2,5
B TIEPUOJMYECKOW CHCTEME XUMHUYECKHUX

DJIEMCHTOB.

XuMuyeckue 1 Pu3ndecKkue CBONCTBA. 0,5 1 5 6,5
Haxoxnenue B mpupoje. - - 3 3
Pasnen 28. Bonopon 1 1 8 10
MecTo BOIOBOJIa B MEPUOJUYECKON CUCTEME - - 2 2
2JICMCHTOB.

duznueckue U XUMHYECKHE  CBOMCTBa 1 1 3 5
BOJIOBOJIA.

[Ipumenenue. - - 3 3
Pasznea 29. "'anoreusl 8 12 20 40
OO0m1as XxapaKTepuCTHKa. 1 - 2 3
du3pueckue H = XUMHYCCKHE  CBOMCTBA 1 2 3 6
MIPOCTHUX BEIIECTB.

[TonyueHmue. 1 2 2 5
[Ipumenenue. 1 - 3 4
CoeuHeHus rajJoreHoB C BOJOPOJIOM. 1 2 3 6
I'asloreHoBOIOPOAHBIE KUCIIOTHI. 1 2 2 5
I'amorenunarl. 1 2 2 5
Kucnoponcoaepxaiiue coefuHeHUs 1 2 3 6
rajoreHoB. Okcuapl. KHcioTel.

Paznen 30. XanpkoreHsl 7 14 22 43
OO11ast XapakTepUCTHKA XaJIbKOT'€HOB. 0,5 - 4 4,5
Kucnopo. 0,5 2 2 4.5
XaJIbKOT€HOBOJIOPO/IbI. 1 2 4 7
XaJabKOTr€HUILI. 1 2 4 7
[TonmcynbpOHOBBIC KHCIIOTHI. 1 2 3 6
Oxkcunpl p-35eMeHToB VI rpynmsl. 1 2 2 5
Kucnotsl cepsl, cenena, Temnypa. 1 2 1 4
T"amorennanpl 1 OKCOraIOT€HUAbI 1 2 2 5
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Pasnea 31. p-anemenTsl V-rpynmsl 5 12 25 42
OOmast XapakTepUCTHUKA p-3JIEMEHTOB V- 0,5 - 2 2,5
TPYIIBL

XuMudyeckue W (U3MYECKHE  CBOIWCTBA 0,5 1 5 6,5
MPOCTHIX BEIIECTB.

[losyueHne npoCThIX BEIIECTB. 0,5 2 4 6,5
[Ipumenenue. 0,5 2 4 6.5
Bopopoansie coenvHEHUs pP-3JIEMEHTOB V- 1 1 2 4

TPYIIBL

OKcuabl U KHCIOPOJCOAEPKAIIUE KUCIOTHI 1 2 3 6

a30Ta U UX COJHU

Kucnoponconepxaiue COEOIUHEHUS 0,5 2 3 5,5
docdopa, MBIIIBSIKA, CYPbMBI 1 BH CMyTa

Cynbhuapl, TajJoreHuabl U OKCOTaIOTEeHHIBI 0,5 2 2 4,5
p-3J€MEHTOB V-TpyIIbI.

Pa3nea 32. p-anements! [V-rpynnst 5 10 20 35
OOmas xapakTepHUCTHKa p-3JIeMEHTOB [V- 0,5 - 4 4,5
TPYIIIBL

XuMudeckue U (PU3MUECKHE  CBOMCTBA 0,5 2 4 6.5
MPOCTBIX BEIIECTB. [Tomyuenue.

[Ipumenenue.

AmtoTponus yriepoja. 0,5 2 4 6,5
['uapubl. 0,5 2 2 4.5
CoeuHeHus yriepoaa. 1 1 2 4

CoennHeHust KpeMHUsI. 1 1 2 4

CoenuHeHus repMaHusi, 0JIOBa M CBUHIIA. 1 2 2 5

Pa3nea 33. p-anements! l1I-rpynmel 4 6 20 30
O6mas xapakrepuctuka p-anemeHTos I11- 0,5 - 4 4,5
TPYIIBL

XuMmudeckue U GU3nIecKue CBOMCTBA 1 2 4 7

MIPOCTHIX BEIIECTB.

[TonyueHue u npuMeHEHUE TPOCTHIX 0,5 1 4 5,5
BEIIECTB.

CoenuHeHus Oopa. 1 1 4 6

XuMuyeckue CBOIiCTBa COCIMHEHHUH 1 2 4 7

QTIOMHUHHS ¥ 3JIEMEHTOB MOJTPYMIBI TaJlIHsL.

[Tonyuenue. IIpumenenue.

Pa3nea 34. s-anementsl [ u Il rpynn u ux 2 4 25 31
COEJIMHEHUSI.

OO6mas xapakrepuctuka s-snemeHToB I u 11 0,5 - 5 5,5
TPy

duszndyeckre M XMMUUECKIE CBOICTBA. 0,5 1 5 6,5
[Tonyuenue. 0,2 1 5 6,2
[Ipumenenue. 0,3 1 5 6,3
Coenunenus s-3aeMeHToB [ u Il rpynm. 0,5 1 5 6,5
Pa3zneua 35. d-nimemMeHTHI 4 20 35 59
Obmas xapakrepuctuka 4f- u Sf-anemenros 0,5 - 2 2,5
U UX COCTUHEHUN.

Coenunenus SJIEMEHTOB MOATPYHIIBI 0,5 2 3 5,5

CKaHIUsL.
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OGmas XapaKTEePUCTHKA 3JIEMEHTOB 0,5 - - 2 2,5
MOATPYIIBl TUTAHA.
CoenrHEeHUs 3JIEMEHTOB MOATPYIIbI TUTAHA. 0,5 2 - 3 5,5
Obmas XapaKTepUCTUKa 3JIEMEHTOB 0,3 - - 3 3,3
MOATPYTIIHI BaHA U,
CoenuHenuns JJIEMEHTOB MOATPYIIIIBI 0,2 2 - 2 4,2
BaHa U
OObmas xapakrepuctuka d-snemeHTOB VI 0,3 - - 3 3,3
TPYIIIIHL.
CoenuHeHus Xxpoma. 0,2 2 - 3 5,2
Xumuyeckue U (U3MUEKHEe ~ CBOMCTBa 0,3 2 - 2 43
COeIMHEHMI MOJTHOIeHA.
Xumuyeckue HU  (U3MUEKHE ~ CBOMCTBa 0,2 2 - 2 42
COeIMHEHUH BoJb(pama.
CoenuHenus JJIEMEHTOB MOATPYIIIIBI 0,1 2 - 2 4,1
Maprasiia.
d-anementsr  VIII  rpymmel.  CemeiicTBO 0,1 2 - 2 4,1
Kenesa.
II;maTuHOBEIE METAJUIEI M UX COEIUMHEHUS 0,1 - - 2 2,1
DneMeHTHI NOArPYNIbI IIMHKA 0,1 2 - 2 4,1
DJIEMEHTHI OJITPYIIIHI MEH. 0,1 2 - 2 4,1
WUTOI'O 3A 2 CEMECTP 60 105 - 231 396
6.3.®opma o0yueHust — O4YHO-3a04Has1, Kypc — 1, cemectp — 1
HaumeHoBaHus pa3aenoB U TeM Kommiectso yacos
Jlexn. | Jlabop. | Ilpakr. | CPC+K | Beero
Pa3znea 1. OcHOBHBIE HOHSTHS U 3aKOHEI 1 2 - 20 23
XUMHH
Pa3pen 2. OCHOBHBIE KJIaCCHI 1 2 - 16 19
HEOPraHWYECKUX COCTMHEHUM
Paznen 3. CtpoeHue aTroma 1 1 - 21 23
Paznen 4. Ilepuoamyeckuii 3aKOH U 1 1 - 20 22
nepuoanyeckas cucrema /1. . MenneneeBa
Pa3pen 5. Xumnueckas CBSI3b 1 2 - 20 23
Pa3znen 6. loHublil THIT CBA3HU 1 1 - 16 18
Pa3pen 7. KoBaneHTHas CBI3b 1 1 - 20 22
Pa3gen 8. MeTox BaleHTHBIX CBSI3EH 1 1 - 18 20
Pa3zgen 9. MeTon oTTaIKWBAHUS BaJIEHTHBIX 1 1 - 20 22
AJICKTPOHHBIX Tap
Pa3zpen 10. Meton MOJIEKYJISIPHBIX 1 1 - 16 18
opOuTanei
Pa3znea 11. HeBaneHTHEBIE CUIIEL 1 1 - 20 22
Paznen 12. TepmonuHamudeckue GyHKIIUA 0,5 1 - 18 19,5
Pasnen 13. OcHOBBI TEPMOXUMUU 0,5 2 - 20 22,5
Paznen 14. DuTponus 0,5 2 - 19 21,5
Paznen 15. Oneprus I'mb66ca u sHeprus 0,5 2 - 16 18,5
['ensMromnsia
Pa3nen 16. XuMnueckoe paBHOBECHE 1 2 - 20 23
Pa3znea 17. XuMmuueckast KHHETHKA 1 2 - 20 23
NTOI'O 3A 1 CEMECTP 15 25 - 320 360
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6.4.dopma 00yUueHHUss — OYHHO-3a049Has, Kypc — 1, cemectp — 2

HaumeHnoBaHwus pa3aenoB u TeM Kosiectso acos
Jlekn. | Jla6op. | Ilpakr. | CPC+K | Beero

Paznen 18. TepmomnHamMuyeckue acmeKThl 1 1 - 16 18
MIPOLIECCOB, MPOTEKAIOIINUX B PACTBOPAX
Pazpen 19. KomnuratusHblE  CBOWMCTBA 1 1 - 18 20
pacTBOpPOB.
Pa3znen 20. PacTBOpHI 3JIEKTPOJIUTOB 1 2 - 20 23
Pasnen 21. Boga kak pactBoputeib 1 1 - 15 17
Pasnen 22. KomratuBHble  CBOMCTBA 1 2 - 17 20
pPacTBOPOB JEKTPOIHUTOB.
Paznen 23. ['ereporeHnbie paBHOBECHUS 1 2 - 18 21
Pa3nes 24. PacTBOpbI CUIIBHUX JIEKTPOJIUTOB 1 2 - 14 17
Pasznea 25. 'maponus 1 2 - 15 18
Paznea 26. OxkuciauTenbHO- 1 2 - 17 20
BOCCTAHOBUTEJIbHBIE PEAKIIUU
Pa3nen 27. lHepTHBIC U 0JIATOPOJTHBIC Ta3bl. 1 1 - 17 19
Paznen 28. Bonopon 1 1 - 18 20
Paznen 29. ["asiorenst 1 2 - 18 21
Pasnen 30. XanbKoreHsl 1 2 - 18 21
Pasznen 31. p-anemeHThl V-rpynmsl 1 2 - 18 21
Pa3nea 32. p-anements! [V-rpynmnst 1 2 - 18 21
Paznen 33. p-anements! [1I-rpynmsr 1 2 - 18 21
Pa3nea 34. s-anementsl [ u Il rpynn u ux 1 2 - 18 21
COC/IMHCHMUSI.
Paszneua 35. d-nimemMeHTHI 1 2 - 18 21
NTOI'O 3A 2 CEMECTP 18 31 - 311 360

7. OHEHOYHBIE MATEPUAIJIBI (CPEACTBA) TSI TEKYILEI'O KOHTPOJIAA
YCIIEBAEMOCTU, IPOMEXYTOYHOU ATTECTALINN

7.1. KoHTpOJIbHBIE BOIPOCHI

Pasnen 1
[IpocThie U c0XHBIE BENIECTBA.
Xumugeckast hopMya.
KomanuectBo BemecTna.
MosipHast Mmacca BELECTBa.
BemectBa MOJIEKYISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHUS.
ATOMHas eIuMHULA MacCchl. ATOMHas W MOJIEKYyJsipHass Macchl. OTHOCUTENbHBIC
aTOMHAsi U MOJIEKYJISIPHBIE MACCHI.

7. BaleHTHOCTh W CTENEHL OKHCICHHS. MakcuMajdbHasd M MHHHMAaJIbHas CTEICHb
OKHCJICHUS AeMeHTa. [IpaBuna onpeaeneHus creneHed OKUCICHUs.

8. 3aKOH KpaTHBIX OTHOIIEHUH. 3aKOH TOCTOSIHCTBA COCTABA.

9. BelecTBa MOCTOSSHHOTO ¥ IEPEMEHHOTO COCTaBA.

S e

10.  CrpoeHue uneanbHbIX U pealIbHbIX KPUCTAIIIIOB.

11. OO0J1acTE TOMOI€HHOCTH.

12.  Tomumopdusm. Amnorpomnusi.

13. TBepmoe, KuaKoe U ra3000pa3HOE COCTOSHUE BEIIECTBA.

14. @da30BbI€ NEPEXOIBI IEPBOrO POJA.



15.
16.
17.
18.
19.
20.

nu3obapa.

21.
22.
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bavoxkHU 1 nanbHAN NOPAIOK.

THUnbl KPUCTAIUIMUECKUX PELIETOK.

WNHnuBuyanbHbIE BEIIECTBA U CMECH.

MaccoBasi, MoJIbHast U 00bEMHBIE JOJH.

WneanbHbiii ras.

N3oTepmuueckuii, M30XOpHBIM W M300apHBIA Tporecchl. M3oxopa, uzorepma,

AOCOIIOTHAS IIKaIa TeMIeparyp.
3akonbl boiina-Mapuorra, ['eii-Jltoccaka, apnsa, ABoraapo (u cineacTtBusi u3

Hero), Jlanerona. OObeTMHEHHBIN Ta30BbIN 3aKOH. 3aKOH 00bEMHBIX OTHOIIICHHH.

23.
24.
25.
26.

MossipHBIi 00BEM Ta3a.

[TapumaneHOE JaBIcHHE rasa.

Hopmansnsie ycnous.

VYpaBHEHHE COCTOSIHMS WICAIBHOTO ra3a. YHUBEpCalbHas ra3oBas MOCTOSIHHAS

(pusmueckuii cMbICT, 3HAYCHNUS, CTUHHUIIBI U3MEPCHHUS).

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

Boznyx (kauecTBeHHBIN 1 KOTUYECTBEHHBIN COCTAaB).

VYpaBHEHHE COCTOSIHUSI PEATBHOTO Ta3a.

dusnyeckre ¥ XUMUYECKHE SIBICHUS.

VYpaBHeHue peakuun. Peakiuu coeAMHEHUS, pa3IoKEHUs, 3aMEIICHHS 1 OOMEHa.
Peakuus Heltpanuszanuu.

DNeKTpOoH3.

3aKOH COXpaHEHHUs MACChl U YHEPTUU.

VYpaBHeHue DWHIITEHHA.

OKBHBaJICHT. 3aKOH YKBUBAJICHTOB.

MonpHass Macca SKBHUBajJeHTa (SPKBHUBAJEHTHAs Macca »dJeMeHTa). MosbHbIe

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

37.

PactBopel. PactBoputens. MaccoBast noiig BemiecTBa B pactBope. MousipHas,

HOpMaJIbHAsI, MOJISUTbHASL KOHLIGHTpauu. TuTp.
Pasnen 2

b s

5.

Mertauibl 1 HEMETALIBL.

AKTHUBHBIE, HEAKTUBHBIE METAJUIBI U CPETHEN AKTUBHOCTU METAJLIIBI.

CriocoOblI 1oTyueHHst MEeTalIOB.

Uepnas u uBetHast metamtyprus. CrjiaBbl.

bunapuble  coequHEHUsT ~ KUCIOPOJAA:  OKCUABL, MEPOKCUIBI,  CYNEPOKCHUIBI

(HaATIEpOKCHIBI ), O30HHU/IBI.

6.
7.
8.
9.

10.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

Knaccudukanus okcuaos.
XUMHYECKHE CBOMCTBA KUCIIOTHBIX OKCHJIOB.
XHMHYECKHE CBOMCTBA OCHOBHBIX OKCHJIOB.
OcCHOBHBIE CTIOCOOBI MTOTYUYEHHUST OKCHJIOB.
CMelIaHHbIE OKCHUIBI.
OcHoBaHuA.
Knaccudukarus ocHOBaHUiA.
XHUMHUYECKUE CBOMCTBA HEPACTBOPUMBIX OCHOBAHUM.
XHUMHYECKUE CBOMCTBA PACTBOPUMBIX OCHOBAHMIA.
Crioco0bl TTOJTydeHUs] OCHOBAHHIA.
Kucnortsr.
Knaccudukanust Kucior.
KoncranTtel gucconuanui KMCIOT. CUIbHEBIC U C1a0ble KHCIIOTHI.
XUMHYECKHE CBOMCTBA KHCIIOT.
CriocoObI 1mosryueHus KHCIOT.
Counn.
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22.  Knaccuduxanus conei.

23. CrniocoOblI 1mosryyeHust coei.

24.  T'eHerumyeckass CBf3b MEXKIYy OCHOBHBIMHU  KJacCaMH  HEOPraHWYECKUX
COE€IMHEHUN.

25. AmdotepHocTh. CoerHEHMs, TPOSBIISAIONNE aM(OTEPHBIE CBOICTBA.
26. YcioBus NpOTEKaHUsS PEeaKLMi B pacTBOpax 10 KOHIA.

Paznen 3

1. OCHOBBI aTOMHO-MOJIEKYJISIPHOTO y4eHMs. [Ipennochulku co3JaHus MOJENU
CTPOEHHUSI aTOMa.

2. Mopens ctpoenus atoma ToMcoHa.

3. OmnbiThl Pesepdopna (Okecnepument [eiirepa - Mapcaena).

4. [TnanerapHas Moaenb cTpoeHus atoma. Hemocratku mozenu atoma Pesepdopna.

5. I'unore3sa I1nanka.

6. CriexTp aroma BoJopo/a.

7. KBaHTOBast MoieNIb CTPOEHUS aTOMa.

8. [Tocrynarer bopa. Pagmycel u sHeprust 6opoBckux opobut. Hemoctarku Teopun
bopa.

9. O0bvenunennas Teopus bopa-3ommepdenpaa.

10. I'unoresa ne bpoiins.

11.  KopmyckyisipHO-BOIHON Ayanu3M.

12. [Tpunuun HeonpenenenHoctu I eiizendepra.

13. BosHOBas QyHKIHS.

14. Uto onpenenser BonHOBOe ypaBHeHHe Llpénunrepa? Urto siBisieTCs pelieHHEM

ypaBHenus lllpéaunrepa? Kakue orpaHudeHus HaAKIaIbIBalOTCS HA BOJHOBYIO (YHKIMIO H
noyemy?

15. OyHKIUA paguaIbHOTO PACIPENCIICHHS dJIEKTPOHHOM INIOTHOCTH.

16. OpOurains.

17. PannanpHas, asuMyTanbHas M MEpUAUAIbHAS  COCTABIAIOIIAS  BOJIHOBOW
GyHKIHH.

18.  KBaHTOBBIE uncCIa (UTO XapaKTEPU3YIOT U KaKU€ 3HAUYEHUS] IPUHUMAIOT?)

19. dopMbl OpOUTAIEH B UX PACTIONOKEHHE B TIPOCTPAHCTRBE.

20.  3amonHeHue 3JeKTpPOHOB B atoMe (mpaBmio KiieukoBckoro. Psg MUHMMaNbHBIX
suepruit. [Ipunnumn [Taymu. [IpaBmio XyHnaa).

21. DNeKTpOHHBIE KOH(PHUTYpaIlMd aTOMOB U HOHOB.

22. «BanenTHsIil» ypoBeHb. [IpoCKOK 31eKTpoHA: 00BSICHEHUE MPOCKOKA AJIEKTPOHOB
y d-a1eMeHTOB.

23.  YcToWYMBOCTH OpOUTAsIEH.

24. Crpoenune aromHoro sapa. Hyknossl. IIpoToHHO-HEHTpOHHAsE Monenb AIpa.
MaccoBoe uncio. /edpext macchl.

25. YcroitunBocth  anep. HW3oTombl, HW30TOHBI, U300apbl, u3oMepsl. Ilepuon

noiypacnaaa. PajinoakTHBHbIE W TpPaHCYpPaHOBBIE 3JI€MEHTHL. OD((EKTUBHBIN 3apsan sjapa.
PannoaktuBHOCTS. [IpaBuiia pagroakTUBHOTO pacnaja.

Pasnen 4

1. Paguyc aroma. I3MeHeHue B neproaax u rpynnax. JIaHTaHugHoe cxaTue.

2. BiusHue pasmMepoB aTOMOB M MOHOB Ha CBOMCTBA MPOCTHIX U CIOXKHBIX COEAMHEHUH.

3. IloTeHupan WOHU3ALMM, CPOACTBO K DJEKTPOHY, O3JIEKTPOOTPULATEIBHOCTD.
W3menenue B nepuogax u rpymnmnax.

4. CemelicTBa aTOMOB.

5. CoBpemeHHasi GOpMyYIHPOBKA MEPUOINIECKOTO 3aKOHA.

6. I'maBHas1, BHyTpEHHSS U BTOPUYHAs IEPUOJAUYHOCTb.
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1. Xumuyeckast CBA3b.

2. Tunel XUMHUYECKOHN CBSI3H.

3. I'oMoO- U TreTepoIeCMIUUECKUE COETUHEHMUS.

4. XapakTepUCTUKH XUMHUUECKON CBSA3H (PHEPIHs, [UIMHA, BaJICHTHBIN YIrom).

5. JloKkBaHTOBOMEXaHHUYECKHE MOAXO0/Ibl K ONMCAHUIO 00pa30BaHUs XUMUYECKOH CBSI3H.

Pazzen 6

1. VloHHBI} THT CBS3H.

2. CreneHb HOHHOCTH CBSI3U.

3. DHeprus B3aUMOJEHCTBUS IBYX POTHUBOIIOJIOKHO 3aPSKEHHBIX HOHOB.

4. DHeprust KpucTtauindeckod pemerku (ypaBHeHus bopna-Jlanne, Bbopha-Maiiepa,
Kamyctunckoro).

5. @axTOopsl, BAUAIOLINE HA DHEPTUIO KPUCTAJUINYECKOM PEIIETKH.

6. Ilonspu3zanus, HEHACHIIIAEMOCTb U HEHAIPABJIEHHOCTh HOHHOM CBSI3H.

7. KOOpAMHALIMOHHOE  YHUCIIO. KoopauHanMoHHBI ~ MOJIMAAP. 3aBUCUMOCTh
KOOPAMHALMOHHOIO YUCJIA OT COOTHOIIEHUS paanycoB HOHOB. [IpaBuia @asHca.

8. OCHOBHBIE CBOWMCTBA COCINHEHUI C NOHHBIM THUIIOM CBS3H.

Paznen 7

1. KopaneHTHast cBsi3b. OOpa3oBaHHe CBA3M B MOJIEKyJIspHOM MoHe H*' ¢ Touku
3pEHHUSI IEKTPOCTATUIECKOTO B3aUMOICUCTBHUS.

2. MexaHu3mMbl 00pa3oBaHHMS KOBAJICHTHOTO THma cBs3u. [lpaBuia 3ampeta
CUMMETpPHH.

3. [Tonsipu3anys KOBaJICHTHOM CBSI3U.

4. JIMTONbHBIA MOMEHT CBS3HU, JUIOJIBLHBIA MOMEHT MOJICKYJIbI.

3. HacplmaemocTs KOBaJIEeHTHOM CBSI3H.

6. BasieHTHOCTH ¥ KOBaJI€HTHOCTb.

7. 3aBUCUMOCTh MAaKCUMaJIbHOM BAJICHTHOCTHU 3JIEMEHTa OT HOMEpa IMepuoja, B
KOTOPOM OH PACIOJIOKEH.

8. HanpaBneHHOCTh KOBaJICHTHOM CBS3H.

Pazgen 8
OO6pa3zoBanus cBs3U B MOJieKyse Ha ¢ ToUuku 3peHus MeToa BaJICHTHBIX CBS3CH.
CBsI3BIBaIOIIEE U AHTUCBI3BIBAIOIIEE B3AaUMOIEICTBHA.
OCHOBHBIE TTOJIOKEHHS METO/Ia BaJICHTHBIX CBSI3CH.
OO0pasoBaHue © -, T -, ¥ O- CBS3CH.

5. I'mObpuauzanmst aToMHBIX opOuTanei. Tumbl THOpuau3anuu. Pacmonokenue
rHOpUIHBIX OpOHTasIeH B IPOCTAHCTBE.

b S

Pazgen 9

1. BnusHHe HENOJENEeHHBIX Map 3JEKTPOHOB Ha KOH(UTypanuio MOJeKyl (Teopus
OBOII).

Paznen 10

1. O6nactu CBA3BIBAHUS U AHTHUCBSI3bIBAHMUSL.

2. ObpasoBaHue cBA3M B MoJeKynsapHoM wHoHe H?' ¢ Touku 3peHms Mmeroja
MOJIEKYJISIPHBIX OpOuTAaset.

3. Briag KyJlIOHOBCKOTOo, OOMEHHOTO WHTETPAJOB M WHTETpaja MEpPEeKphIBAaHUS B
SHEPrUI0 XUMUYECKOU CBA3HU.

4. TloHsITHE O MONEKYJISIPHBIX OPOHUTATISAX.

5. OCHOBHBIE TIOJIOKEHUST METO/1a MOJIEKYJISIPHBIX OPOUTAIICH.
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6. Tunbl U SHEPTUsI MOJIEKYJISIPHBIX OpOUTAJIEH.

7. OOpa3oBaHusi cBsi3u B Mojekyjge Hz ¢ TOYkM 3peHuss MeTona MOJEKYJSPHBIX
opOuTaneil.

8. IlepekpbiBaHMe opOHUTasIel U SHEPreTHYECKHE TUarpaMMbl MOJIEKYJIIPHBIX OpOUTaseit
IByxaTOMHBIX MoJiekyn Hz, N2, Oz, CO.

9. DneKkTpoHHbIE KOH(PUTYpaLUK MOJIEKY U MOJIEKYJISIPHBIX HOHOB.

10. CpaBHEHHE METOJIOB BaJICHTHBIX CBSI3€H M MOJICKYJISIPHBIX OpOUTAaNIei.

Pazpen 11

1. BomopoaHas cBS3b.

2. BimsHME BOJOPOAHOM CBSA3M HA XUMHUYECKHE U (PU3UIECKHE CBOHCTBA BEIIECTB.

3.  OcHOBHBIE TOAXO/BI K ONMUCAHUIO0 00pa30BaHUs BOJIOPOJIHOMN CBSI3H.

4. Cps3p ¢ neunuTOM DIIGKTPOHOB: OOpa3oBaHWe cBsized B Moiekyne BaHe.
MHoroneHTpoBas 3neKTpoHo-aeduiuTHas (3c-2¢) cBs3b (0aHaHOBAs CBS3b).

5. Ocobennbie cBoMcTBa MeTaiuioB. OOpa3oBaHue CBsI3el B MeTayiaXx. Merauimdeckas

CBSI3b.
6. Teopust 31eKTPOHHOTO rasa.
7. OnucaHue METaNINYECKOM CBA3M METOJIOM MOJEKYJISIPHBIX OpOUTAJICH.
8. 3oHHasg Teopus NPOBOJUMOCTH TBEPABIX TEJ: IMPOBOJHUKHU, MOJYNPOBOIHUKH,
JURJIEKTPUKU.
9. IlpoBoaHUKHM [IEPBOTO U BTOPOI'O poja.
10. MexMomnekyJIsipHOe  B3auMOJeHcTBHE:! OpPHUEHTALMOHHOE, UHTyKIIMOHHOE,

JTUCTIEPCUOHHOE. BiusiHuEe MEXMOJEKYISIPHOTO B3aMMOJCUCTBUS Ha (U3HUYECKHUE CBOWCTBA
BEIECTB.

Pazmen 12

1. TepmonnHamuyeckas cucrema. THIBI CUCTEM.

2. BHyTpeHHsISl SHEPTrUsl CUCTEMBI.

3. TlonsATne pyHKUIUU COCTOSHHUS.

4. TepMoXHUMHYECKOE YPABHECHUE PEAKIIUU.

5. HM3oxopHbIi 1 U300apHBII TEIUIOBBIE A3PPEKTHI peaKIuil.

6. CBsI3b SHTAJIBIIMU C BHYTPEHHEN SHEPTUECH.

7. IlepBblil 3aKOH TEPMOJAMHAMUKH U €0 MAaTEMATUYECKOE BBIPAXKEHUE.
Pazgen 13

1. 3akoHn I'ecca.

2. CranpapTHbI€ yCIOBHUS.

3. CraHpmapTHbIC SHTAIBIINNA 00pa30BaHUS U CTOPAHUS XUMUYECKUX COCTMHECHUM.
4. CnencrBus u3 3akoHa ['ecca.

5. MonsipHas 1 yJenbHas TEIMII0EMKOCTH. BBIBOT B3aUMOCBSI3M MEXKY Cp U Cv.
6. TemmneparypHasi 3aBUCUMOCTb SHTaJbINHU (3aKkoH Kupxrogda).
Paznen 14

1. [Tonsitue 06 SHTpOMHH.

2. 3aBucuMocTh A S OT Temmeparypsl, 00beMa, JaBICHUSI.

3. V3MeHeHne SHTPONMH B X0J1€ PEAKIIMH.

4. YcnoBus caMOPOU3BOIBLHOTO MPOTEKAHUS PEaKIIiii.

5. II 3axoH TepMoOaMHAMIKY.

6. Pacuer AS peaxiun.

Pazgen 15
1. N306apHo-n30TepMUYeCKHii MOTeHIMAN (cBoOOgHAs Heprust [ nb0ca).
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2. Pacuetsl sHeprun ['nb60ca XUMHUECKUX pPEeaKIn.

3. B3aumocBs3b 3Hepruu ['nd6ca ¢ ApyrumMu TepMoIuHAMUYECKUMU (QYHKIHSAMU.

4. N3oxopHo-u3zoTepmMudeckuii moTeHIman (cBo0oaHas sueprus ['enpMrospiia) u ee
CBSI3b C IPYTMMHU TEPMOJUHAMUYECKUMHU (YHKLIUSIMHU.

5. I'paduueckast nuarpaMma B3auMOCBSI3H OCHOBHBIX TEPMOJAMHAMHYECKUX
byHKITHIA.

Pazmen 16

1. 3aKoH ACHCTBYIONIUX MaccC [l 00paTUMOTO Tpoliecca.

2. BripaxkeHne KOHCTaHTbI paBHOBECHS JUIsl TOMO- M T€TEPOr€HHOr0 IMpolecca.

3. Crioco6nl BeIpakeHust KOHCTaHThI paBHOBecHs (Kp, Ke, Kx) 1 B3aumocBs3p mexny
HUMH.

4. CBolicTBa KOHCTAHTHI pABHOBECHSI.

5 [Tpunun Jle-Ilarense.

6. Cwmenienue paBHoBecHs. BinsHue Temnepatypsbl, JaBlI€HUs U KOHLIEHTpAUH
pearupyromux BeecTB Ha COCTOSIHUE PABHOBECHS.

7. KoHcTaHTa yCTOMYMBOCTH KOMIUIEKCHBIX COCAMHEHUM.

8. KoucTanTa noHusaimm.

Pazmen 17

1. CkopocTh XUMHYECKOW peakUuM (HadyajlbHas, CpEOHsSs, MIHOBEHHas). PakTopsl,
BJIMSIIOIINE Ha CKOPOCTh XUMUYECKOU PeaKIuu.

2. 3aKOH JEWCTBYIOIIUX MAcCC JIS OJHOCTOPOHHEH XMMHUUYECKOW peakinuu. KuHeTmyeckoe
ypaBHEHHUE ISl TOMO- U T€TEPOreHHOM peaKIuu.

3. Koncranta ckopocTd XHUMHUUYECKOW peakiuu. DakTopbl, BIUAIONIME HA KOHCTAHTY
CKOPOCTH XUMHUYECKOU PEaKIIH.

4. Tlopsmok »dJEMEHTApHOM CTaauyd XHUMHYECKOM peakIuu 10 KOMMOHEHTy. OOmmii
MOPSIIOK XUMUYECKOU peakuuu. MeToibl onpeieleHUs MOpsiKa peaKIiu.

5. 3aBUCUMOCTh CKOPOCTM XHWMHYECKOW pEaKIUH OT TEeMIEepaTypbl. OMIMPHUUYECKOE
npaswio Baut-I'opda. ['panuis npuMeHnMOCTH.

6. YpaBHenue Appenuyca. [IpesKCIOHEHIINATBHBIA MHOXKHUTEIb. DHEPTUsl aKTUBALIUU.

7. IlocnenoBarenbHble, MapaiebHbIE W  IOCJEAOBATENIbHO-NApAIICIbHBIE PEAKIUU.
BbIBOI KNHETUYECKOTO YPaBHEHHUS.

8. llennbie peakiuu. Hepa3BeTBieHHbIE, pa3BETBICHHbBIC, PEAKOPA3BETBICHHBIE.
9. Karamuzarop. UHrudurop.

Pazgen 18

1. TepmoanHaMuKa npotiecca pacCTBOPEHUS.

2. Tunsl pacTBOpOB (MCTHUHHBIE, KOJUIOUIHBIE, TPY0O-IUCIIEPCHBIE CUCTEMBI).

3. 30HBI B pacCTBOPE.

4. M3MeHeHne TepMOIMHAMUYECKUX (QYHKLUI pH 00pa30BaHUU 30H.

5. [TpaBuno ¢a3 ['mboca.

6. Jnarpammbl onHokomrnoHeHTHBIX cucteM (H20 u COy).

7. JlnarpaMmbl ABYXKOMIIOHEHTHBIX CHUCTEM (C MPOCTOM 3BTEKTUKOM, C TBEPIbIMHU

pacTBOpaMu, C HOBBIM COETUHEHUEM).
8. TlomsaTtume o pactBopax. [lucnepcHas cucrema, JUCIIepCHas cpeaa, AucnepeHas ¢asa.
9. Krnaccudukanus AUCHEPCHBIX CUCTEM IO pa3Mepy YacTHUI] TUCTIEPCHOM (as3bl.
10.  Knaccudukanusi rpyOOAUCIEPCHBIX CUCTEM IO arperaTHOMY COCTOSIHUIO
JMCTIEPCHOM cpeibl U TUCTIEPCHOM (a3bl.
11. ®akTopsl, BIUAIONINE HA PACTBOPUMOCTD.
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12. ®usnueckas ¥ XUMHUYECKasi TCOPUU PACTBOPOB.
13. CtpykTypa *KuIKoro pactsopa. TepMoarMHaAMHUKa Mpoliecca paCTBOPEHUSL.

Pazmen 19

1. HneanbHble U peasbHbIE pacTBOPBI. KosmmuraTuBHbIE CBOMCTBA PACTBOPOB.

2. JlaBneHwe TMapa HaJ JBYXKOMIIOHEHTHBIM HJEalbHBIM pacTBOpoM. [IpuumHbI
MOJIO’KUTENBHOIO U OTPUILIATETILHOTO OTKIOHEHUS OT UACATbHOCTH B PEAJIbHBIX PAaCTBOPAX.

3. 3akoH Payns u ero maremMaTHueckoe BbIpaXKEHUE.

4. CnenctBue u3 3akoHa Payns (BTopoli 3akoH Payiisi) 1 ero MareMaTH4eCKOe BbIpaXKEHHE.

5. Kpuo- u »0ynuockonuyeckas KOHCTaHThl ((U3MYECKUH CMBICHI, Pa3MEPHOCTD).
[Ipumenenue kpuo- u 30yITHMOCKOIHH.

6. Ocmoc. OcMoTHYECKOE TaBIICHUE.

Paznen 20

1. OcHOBHBIE MOJIOKEHUS TEOPUH FIEKTPOIIUTUUECKON JUCCOMauu AppeHuyca.

2. Crenenb quccoranuu U GakTopbl, KOTOPHIE HA HEE BIUSIOT.

3. CunpHbie M cnalble AJIEKTPONUTHL. [IpuMepsl COeAMHEHMI, KOTOphIE B BOJHBIX
pacTBoOpax SBISIFOTCS CUIILHBIMU JJICKTPOIUTAMHU.

4. Koncranta auccounanuu. CTyneH4dartas JucCOIaIusl.

5. B3auMocCBs3b KOHCTAHTEI U CTEIIEHU JUCCOLIHAIINH.

6. 3axoH pa3basnenus OcTBanbaa.

Pasnen 21

1. Boga xak pacTBOpHUTENb: AUCCOLMALINS, HOHHOE IPOU3BEIEHUE BOJIbI, KOHIEHTpALUs
[H"] u [OH] B pac TBOpax.
. pH pactBopa.
. MHnukaTopsl ¥ Ipyrue MeToasl onpeaeneHus pH.
. Kucnotbl, o0CHOBHBIE COJIM € TOUKH 3PEHUS IIEKTPOJUTHUECKON AUCCOLUAIIIH.
. Bydepnbie pacTBOpBHI.
BydepHas eMKOCTb.
Pacuer Benmnunnsl pH GydepHoro pactBopa B KUCIIOH cpejie.
Pacuet Benuuunsl pH OydepHoro pactBopa B 11€JI0YHON cpeie.

NG AW

Paznen 22

1. KonnuraTtuBHble CBOMCTBA paCTBOPOB AJIEKTPOJIUTOB.

2. N3otoHmueckuii KO3(GUIMEHT U €ro CBSI3b CO CTENIEHBIO TUCCOIUAIIHN.

3. 3akonsl Pay:s, ocMoc, (opMyJIbl AJ1s 3JIEKTPOIUTOB.

4. DKcnepUMEHTalIbHOE ONPEAEIEHUE MOJISIPHBIX MAacC U CTENIEHU AUCCOIUALINH.

Pasnen 23
1. PaBHOBecusi B pacTBOpax MaJlopaCTBOPUMBIX BEILIECTB.

2. IlpousBeneHue pacCTBOPUMOCTH.
3. Pacuer pacTBOpUMOCTH.

10. TepmonuHamuueckass U KOHLEHTPAaLlMOHHAsl KOHCTAHTBHl paBHOBecHs. B3aumocBs3b
MEXIy HUMH Ha IIpUMEpe NPOU3BEAECHUS PACTBOPUMOCTH.

11. YcnoBue oOpa3zoBaHus OcajKa.
12. BausiHEE OJHOMMEHHOTO MOHA HAa PACTBOPHUMOCTH MAJIOPACTBOPHMOTO COCTUHEHHUS.

Pazmen 24
1. PacTBOpBI CUITBHBIX DJIEKTPOIUTOB.
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Honnas cuna pactBopa.

AKTUBHOCTB, KOO (GUIIMEHT AKTUBHOCTH.

Teopus [lebas — I'tokkens.

TepmoauHaMuyeckas 1 KOHLEHTPAIIMOHHAsI KOHCTaHThl PABHOBECHS U MX CBIs3b.
ConeBoii a3 ekt

SRR e

Paznen 25
Iunponus coneit. Tumnsl ruaponusa (10 KaTUOHY, IO AaHUOHY, 110 KATUOHY M aHUOHY).
KoHncranTta u crenenp ruipoaunsa.
@akTopbl, BAUAIOIINE HAa CTENIEHb TUAPOIHN3A.
Crynenuatsiii ruaponus. [myOrHa npoTeKaHus CTYIEHYaTOTO THAPOJIN3a.
Pacuer kOHCTaHTBI THUIpOJIM3a, CTENEHU TUApoiau3a M BenuuuHbl pH B pacTBOpe
CpemHel cou, 00pa30BaHHOM CJIa0BIM OCHOBAaHUEM H CHIIBHOW KHUCIIOTOM.

6. Pacduer KOHCTaHTBI THApOJIM3a, CTENEHU TUIpoJM3a W BenuuuHbl pH B pacTBOpe
CpeaHel cou, 00pa30BaHHON CHIIBHBIM OCHOBAaHUEM U CIa00N KHCIIOTOM.

7. Pacduer KOHCTaHTBHI THApOJIM3a, CTENEHU TUIpojvM3a W BenuuuHbl pH B pacTBOpe
cpemHel coiu, 00pa30BaHHOM CIa0bIM OCHOBAaHHEM M C1a00# KUCIIOTOM.

8. I'maponus KUCIbIX CONei.

9. CoBMeCTHBIN T'HIPOJIU3.

b

e

Paznen 26

1. OKHCIIUTENBEHO-BOCCTAHOBUTENIbHAS PEAKIIUSL.

2. [Iporieccrl OKUCTIEHUS U BOCCTAHOBJICHUSI.

3. OxwucauTenb. TUIHYHBIC OKUCITUTEIIN.

4. BoccranoButenb. TUIIHYHBIE BOCCTAHOBHUTEIIH.

5. Cxembl Iepexo10B TUMTMYHBIX OKUCIUTEIEH U BOCCTAHOBUTEIICH.

6. Merox modypeakiuii: CBsA3bIBAHME AaTOMOB KHCJIOpOJa U BOAOpPOAA B

3aBUCUMOCTH OT KMCJIIOTHOCTH CPEJIbI.
7. PaccranoBka ko03()(UIIMEHTOB B OKUCIHUTEIHHO-BOCCTAHOBUTEIBHBIX DPEAKIIHIA
METOJIaMU JIEKTPOHHOTO U 3JEKTPOHHO-HOHHOTO OalaHca.

Paznen 27

1. WueprtHbIe U 01aropoHbIE ra3bl.

2. Xumudeckue U GU3NIeCcKue CBONCTBA.
3. Haxoxnenue B npupoJe.

Paznen 28

1. Bomopo.

2. MecTo B epuoAMUECKOM CUCTEME SJIEMEHTOB.
3. CpoiicTBa Bojopoaa.

Paznen 29

1. T'amorensl. CTpoeHue MOJIEKYJI TaJoreHoB. BiausHue cTpoeHus Ha CBOMCTBA MPOCTHIX
BEILECTB.

2. KucnoTHO-OCHOBHBIE CBOWCTBA TaJIOreHOB. MI3MeHEeHHe CBOWCTB B psiay (rop, Xiop,
Opowm, o, acrar.

3. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA I'aJIOT€HOB.

4. MeTobl MOTyYeHUs TajloreHOB (TIPOMBIIICHHBIE U JITA0OPAaTOPHBIE).

5. IlpuMeHeHue rajoreHos.

6. B3auMojelicTBME TaJOr€HOB C OCHOBHMMH KJIaCaMU HEOPTraHUYECKHX COEIUHEHHI,
MPOCTHIMU BEILIECTBAMH, JIPYT C APYTOM.
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7. I'anorenBoopoabl. OCOOEHHOCTU CTPOEHHSI MOJEKYJ B Ia3000pa3HOM COCTOSIHHM.
[Tonyyenue, pusnueckue U XUMUYECKHE CBOWCTBA, TPUMEHEHHE.

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

9. Okcunpl  xjopa. MeToasl ToONydeHUs, (U3NYECKHEe M XUMHUYECKHE CBOWCTBA,
npumeHeHne. CTpoeHue MOJIEKYII.

10.  Kucnopoaconepkaiue KHCIOTbI TajoreHoB W uX coju. CTpoeHHe MOJIEKY,
METO/IbI TIOTy4eHHS, PU3MYECKUE U XUMHUECKHE CBOMCTBA, TPUMEHEHHE.
11. Oxkcunbl Opoma, ioma. CXOJACTBO M pasziiMyMe C AHAJOTUYHBIMH IO COCTaBY

COEZIMHEHUSIMU XJIOpa.
12. nTepranoreHusl.

Pasnen 30
1. Xanpkorenbl. CTpoeHue MoIleKyld. BiusiHMe CTpoeHHMs Ha CBOMCTBA MPOCTHIX
BEIIIECTB.
2. KuCI0THO-OCHOBHBIE CBOMCTBAa XaJIbKOI'€HOB. VI3MEHEHHE CBOWCTB B psay OT

KHCJIOPOJIa K ITOJIOHHIO.
3. OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE CBOMCTBA XaJIbKOTE€HOB.
4. Metobl noy4eHus (IPOMBILIIEHHBIE U TaA0OPATOPHBIE).
5. IlpumeHeHne XBIbKOIE€HOB.

6. B3anMopneicTeue XanpKOr€HOB € OCHOBHMMM — KJIaCaMHM  HEOPTaHMYECKUX
COEZIMHEHUI, IPOCTHIMH BELIECTBAMU, IPYT C IPYTOM.
7. XanpkorenBogoponbl.  OcoOeHHOCTH — cTpoeHust  Monekyn.  Ilomydenwe,

bu3HYecKre U XUMHUYECKUE CBOMCTBA, TPUMEHEHHE.
8. Kucnorel u ux conu. CTpoeHue, monydeHue, GU3NIecKue U XMMHUYECKHUE CBOWMCTBA,
MpUMEHEHNE.

9. [Tomucynbdanpl. Meronsl modydeHus, (pu3nyecKkue M XUMHUYECKUE CBOMCTBA,
npuMeHeHne. CTpoeHue MOJIEKYJI.
10.  Kucnoponconepkane KACIOTBI UM uX coiau. CTpoeHue MONEKyJ, METOJbI

noytydeHus1, GU3NIeCKue U XUMHUIECKHUE CBONCTBA, TPUMEHEHHE.
11. Okcuapl B pa3HbIX CTEICHSIX OKUCIICHHUS.

Pasnen 31

1. OO6mrast XapakTepucTUKa pP-3JIeMEHTOB V-Tpynmbl. DU3MYECKHEe W XUMUYECKHE
CBOMCTBA MPOCTHIX BemlecTB. Metoasl nonyueHus. [Ipumenenne. KpyroBopor azora B npupoje.
Haxosxnenue a3ora u coenHeHu Gocdopa B mpupo/ie.

2. BopoponHble  COeIMHEHUS  p-dJIeMEHTOB  V-rpynnbl.  AmMmuak. ['mapasun.
I'mapokcunaMMuH. A30THCTOBOAOPOAHASA KUCIOTA U €€ COJIH.

3. OKCHUIBI U KUCIOPOJICOACPIKAIIUE KUCTOTHI a30Ta U UX COJIH.

4. Kucnopoacoaepxaiue coequHeHus pochopa, MbIIbIKA, CypbMbI U BUCMYTA.

5. Cynbdubl, ralloreHUIbI U OKCOTAIOTEHUIBI P-2JIEMEHTOB V-TPYIIIIHI.

Pasnen 32

1. Obmas xapaktepuctuka p-snemeHToB IV rpymmel. TlonoxkeHue B mepuoguvecKoit
cucreMe. CTpoeHHE »HIIEKTPOHHBIX o00Oosouek. V3MeHeHHs pa3MepoB aTOMOB M HOHOB,
MOTEHLMAJIOB HOHHU3AIUH, CPOJICTBA K AJEKTPOHY U AJIEKTPOOTPULIATEIBHOCTH B Tpymme. THurmsl
rUOpUIN3AIMH B COSMHEHUSX.

2. Tlpocteie BemecTBa. AJIIOTPOIHBIE MOIU(HUKAIIMN yriiepoaa (anmas, rpadur, KapOuH,
amopdHbIil yriepon, Qymnepensl). BnusHue CTpoeHHs Ha CBOMCTBAa MPOCTHIX BEIIECTB.
M3MeHeHrne XUMUYECKUX CBOMCTB B Psly yriiepoJ — cBuHel. [lomydyeHre npocThiX BEIIECTB.

3. U3menenue »sHeprum cBs3u E-E B psagy yraepog — KpeMHUM — TepMaHMi.
CoenuHeHus ¢ BOAOPOaAOM. MI3MeHeHne yCTOWYMBOCTH U CcTpoeHUsT MoJiekyn B psaxy CHa — SiHa
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— GeHs — SnHs4 - PbHs. BzaumonelictBue ¢ BOJOHM, KHCIOTaMH H  IIEJIOYAMMU.
BoccranoBurensHble cBoicTBa. MeToapl MOMy4YeHHUS. ['OMOJIOTHYECKHE psbl CHIAHOB U
repmMaHoB. MI3MeHeHNe yCTOMYMBOCTH U CBOMCTB B TOMOJIOTHYECKOM PSIZLY.

4. bunapHele coeAMHEHUA yriepoga MW KpemHus. KapOuasl W CHJIHMIMIBI
(xknmaccudukanysi, B3aMMOJEHCTBUE C BOAOW, KUCIOTaMU U 1e109aMu). MeToabl oay4YeHusl.

5. Oxcupsl p-31aeMeHTOB [V rpymnibl co cTeneHbio OKUCIeHus +2. FI3MeHeHne KUCI0THO-
OCHOBHBIX M OKHCJIHUTEILHO-BOCCTAHOBHUTEIBHBIX CBOMCTB B psaxy CO — SiO — GeO — SnO —
PbO. Peakuuu c xucioramu U mienodamu. BoccraHoBuTenbHbIE CcBoiicTBa. OcoOeHHOCTH
CTpoeHHs U cBOWCTB okcuaa yraepoa (II) (xumuueckas HHEPTHOCTbh NMPU OOBIYHBIX YCIOBHSIX,
o0Opa3oBaHHe KapOOHUIIOB).

6. I3MeHeHne KHUCIIOTHO-OCHOBHBIX M OKHUCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX CBOWMCTB B
pany rtugpokcunoB Ge(OH) — Sn(OH): — Pb(OH).. PaBHOBecuss B BOAHBIX pacTBOpax
coemuuenit Ge?*, Sn?" u Pb*".

7. JJMOKCHUIBI 3JEMEHTOB MOIATPYNNbl yriepoaa. M3MeHeHHe KHUCIOTHO-OCHOBHBIX U
OKHUCJIUTEITHHO-BOCCTAHOBUTEIBHBIX CBOHCTB B psgy CO2 — SiO2 — GeO2 — SnO2 — PbOo.
PaBHOBecus B BOAHBIX pacTBopax okcuza yraepoza (IV). Kapbonatsl u runpokapOOHATHI.

8. OcobeHHOCTH AMOKCHAA KpeMHHUs (pacripoCTpaHEHHOCTh B MPHPOJE, MOAM(HUKALINH,
ctpoenue). KpemHueBble KUCIOTHI (MeTa-, OpTO-, MOiu-). [Ipou3BOIHBIE KPEMHUEBBIX KUCIOT
(cUITMKaThl, ATFOMOCUIIMKATBI, CTEKJa, CUTAJJIbl, CUIUKAreyb).

9. OnoBsiHHBIE KUCIOTHI (0- U [3-). PaBHOBECHS B BOAHBIX pacTBOpax COEAUHEHUH 0JI0Ba
(IV). IIpouecchl OAAMN U OKCOJIALINU.

10.  A3soTcopepxalue cCOeAMHEHUs yriepona (IUIMaH U 1uaHoBogopon). CtpoeHue
MOJICKYJl, TOJy4YeHHEe, XHMHUYecKne cBoicTBa. (OCOOEHHOCTH IMAHUAOB  (pEaKIHuu
MIPUCOECIUHEHHMSI CEPhI M KUCTIOPOAa, KOMIUIEKCOOOpa30BaHuUe).

11. [uonatr u THOUMOHAT BOAOpoAa (LMAHOBas W THUOLIMAHOBAs KHUCJIOTHI).
Tayromepubie  Qgopmbl.  Peaknuu  B3aMMOJEWCTBUST C  KHCJIOTaMH W IIEJTOYAMH.
BoccranoBurenpsHele cBolicTBa. Ilpoleccel monuMepusaluu U JENOJUMEPU3ALMM B BOJIHBIX
pacTBopax IIMaHOBOM KuCHOTHL. CBOWCTBa IIMOHATOB MW THONMOHATOB. (OCOOEHHOCTH
(byIbMHHATOB.

12. CoennHeHus KpEMHHUS, OJI0BA, FE€pPMaHMsl, CBUHIIA.

Paznen 33

1. Obmas xapakrepucTka p-3iaemenToB [II-rpynms.

2. Ou3n4eckue M XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB. METOIbl TOIYYEHHUS.
IIpumeHenue.

3. Coenunenus 6opa: 60paHbl, OKCHUJIBI, KHCIIOTHI.

4. X¥MHYeCKHE CBOMCTBA COEIMHEHUN 3JIEMEHTOB MOATPYIIbI TaJUIMSI, AJIIOMHHHUS.
[Tonyuenue. [Ipumenenue.

Paznen 34

1. CBoiicTBa aTOMOB AJIEMEHTOB B psTy IIeNo9HbIX MeTawioB: Li, Na, K, Rb, Cs, Fr.

2. Vsmenenne temmepatyp miaBieHus (°C) B psmy TPOCTHIX BEIIECTB — IIEITOYHBIX
METaJUIOB, HEIIPOUYHOCTh KPUCTAJUIMUECKON CTPYKTYPHI JIETKOIJIABKUX IIETOYHBIX METAJIJIOB.

3. Boicokast xuMu4eckasi akTUBHOCTH LIEJIOYHBIX METAJIOB.

4. YcnoBus XpaHeHUS MIEIOYHBIX METAJIOB.

5. Crioco0bl U CII0KHOCTh MOTYYEHHS MPOCTHIX BELIECTB — MIETIOYHBIX METAJIJIOB.

6. 'erepoaToMHbIE COETUHEHNUS IETOYHBIX METAJIIOB.

7.CBoiicTBa aTOMOB B psiy d1emMeHToB 2-ii rpymimbl: Be, Mg, Ca, Sr, Ba), Ra.

8. CoeqMHEHUS 1IEI0YHO3EMENbHBIX METAJIOB, MPe00IIagaionue CBOMCTBA.

9. U3menenue temmepatyp maasieHus (°C) B psimy TPOCTBIX BEIIECTB JIEMEHTOB 2-i
TPYIIIIBL.

10. Coenunenus OepriuIvs, XUMUYECKHAE CBOMCTBA.
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13. I3meHeHre XMMHYECKON aKTHMBHOCTHU INPOCTHIX BEIIECTB — AJIEMEHTOB 2- IpymIbl
IpU NIepexo/ie OT OepuiuTHs K OapHro.

14. Tunpoxcuapl OEpUILTUS ¥ MarHUS.

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

Paznen 35

1. Kak wu3MeHsI0TCS MOHHBIE DPaguyChl TUTaHa, IHUpKOHHMA W Taduua? Iloyemy
pasmep aToMa ragHus BeIOMBaeTCs U3 oouel 3aBucumoctu? Kakue KoopIMHallMOHHbIE YHCIIA B
COEIMHEHUX XapaKTEepHbI Ui TUTaHA, LIUPKOHUS U TaQHUS?

2. Kakue cTeneHu OKUCIEHUS TPOSIBIAIOT THUTAH, LUPKOHUMH M radHuil B
coenuHeHusax? Kakas cTeneHb OoKuCIeHUs HauOoJiee XapakTepHa ISl TUTaHa B COCIUHEHMSIX?
Kak wu3MeHseTcs yCTOMYMBOCTD MAaKCUMAaJIbHOW CTENEHM OKHCIEHUS C YBEIMYECHHEM
HOPSIKOBOTO HOMEPA B MOArPYIIE TUTaHA?

3. YeMm 00yClIOBIICHO yBEJIMYECHNE TEMIIEPATyp IJIaBJICHUS M KUIIEHUS I METaJIJIOB
noarpynns! TuTana? [IpuBeaute npuMepsl MUHEPAIOB, KOTOPbIE 00pa3yloT TUTaH, LUPKOHUM.

4. [IpuBenure crnocoObl NOMy4YeHHs METaUIOB moArpymnnbsl TuTaHa? Kakue
TPYAHOCTH BO3HHUKAIOT IPH MOTYYSCHUN ITUPKOHUS U TadhHUS?

5. OOBsicHUTE XMMHMYECKYI0O MHEPTHOCTh METANIOB MOATPYHIbl TUTaHa. B kakom
BUJE 3TU METaJUIbl SBISAIOTCS peakunoHHOCocoOHbIMU? [IpuBenuTe peakiui THUTaHA C
BOJSIHBIM I1apOM, C KOHLIEHTPUPOBAaHHBIM pPAacTBOPOM ILIEJIOYH, C KOHILIEHTPUPOBAaHHBIMU
COJISTHOM, CEpHOM, a30THOW U IVIABUKOBOM KUCIIOTAMH.

6. VKaxkuTe, B KAKMX YCIOBUSX METaJUIbl IOATPYNIBI TUTaHAa  MOTYT
B3aUMOJICVCTBOBATh C YKCYCHOM KHMCIIOTOM, 3alMIIATE TAKYI0 PEAKIUI0 HA IPUMEPE LHUPKOHUS.
[IpuBeauTe peakiuioo B3aMMOACHCTBHUS LUPKOHHS C XJIOPOM, CEPOM, KOHIEHTPUPOBAHHOMU
CEpPHOU KUCIIOTOH, a TAKXKE CO CMEChI0 KOHLIEHTPUPOBAHHBIX a30THOM U INIABUKOBOM KUCIIOT.

7. VYKaxuTe, Kak HW3MEHSIOTCS TeMIeparyphl miaBiieHus B psaxy 1102 — ZrOz —
HfO2u nouemy? IlpuBenure mpuyrHy XUMHYECKOW MHEPTHOCTH ATUX OKCUAOB. Ilepeumcinute
KHCJIOTBI, C KOTOPBIMU MOTYT PEarupoBaTh yKa3aHHBIE OKCHBI, IIPUBEIUTE COOTBETCTBYIOIINE
YPaBHEHUS PEaKLIUA.

8. [IpuBenmure 3 cmocoba momydeHus oOKcuja TUTaHa. [IlpuBenute peakuuu
B3aumoieiicTBus TiO2 co 1men04bio B pacTBOpE, a TAaKXKe MPH CIUIABICHUU.
9. VYKaXHuTe COCTaB OpPTO- M METATHUTAHOBOW KHCIOTHL I[IpuBenuTe CrocoOsI

NOJIydeHUs: 3THX KHUCIOT. [IpM Kakux yCIOBHUSIX OpPTOTUTAHOBAsi KUCIOTa TMEPEXOJUT B
METAaTUTAHOBYIO?

10.  ITouemy Ti* He cymiecTByer B BOJHOM pacTBOpe, Kakue (OpMbI 0OpaszyrOTCs
BMecTO Hero? B KakuX yCIOBHSAX MOXHO MOTYyYHTh HECBOHCTBEHHYIO KaTHOHHYIO (opmy Tit",
MPUBEIUTE IPUMEPHI PEAKIUH.

1. Kaxk Ha3pIBaroT cosm, coaeprkamniue TUTaH, TUPKOHUN U ragHUil B annoHe? Kak nx
MOXXHO TOJY4YUTh, MPUBEIUTE NpUMEpPHl peakuuil. Hamumure ypaBHEHHE B3aUMOACHCTBUSA
TUTaHATa KJIbLMS C A30THOW KUCIOTOM.

12.  IlpuBenute KOH(GUTYpAIMIO BHEITHETO AJIEKTPOHHOTO YPOBHS BaHA s, HUOOUS U
taHTasa. Kak M3MEHSIOTCS aTOMHBIE pajuychl 3TUX 3jeMeHTOB? UeM oOyciioBieHa OiM30CTh
XUMHUYECKHX CBOMCTB HUOOMS U TaHTasa?

13. Kakue crTeneHum OKHCIEHHMs TPOSBISIOT BaHAIWW, HUOOWW W TaHTal C
coenuueHusx? Kakue m3 HuX Hambonee xapaktepHbl s BaHaaws. CoeqUHEHHs BaHAIUsA,
HUOOWS M TaHTaJIa, C KaKOW CTETICHBhIO OKUCIICHUSI HanboJiee yCTOMINUBHI?

14.  Yem 00ycCIOBIEHO yBEIMUYEHUE TEMIIEPATYP IUIABICHUS M KUTICHUS JUISI METAJUIOB
noArpynmsl BaHaaus? IlpuBeauTe mpuMepsl MHUHEpAJIoOB, KOTOpble oOpasyeT BaHamuil. Kak
NOJIY4aroT CIuiaB (peppOBaHAANN, TPUBEAUTE CXEMbI pEaKInii?

15. OOBsICHUTE XMMUYECKYIO HHEPTHOCTh METAJUIOB MOATPYIITbl BaHaAus. [1pu kakux
YCIIOBUSIX TIOBBIIIACTCS PEAKIIMOHHOCIIOCOOHOCTh 3TUX MeTaioB? IlpuBenure peaxiuio
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BaHAAWAC IICJIO0YbIO IMPU CIIABJICHHHU, C KOHICHTPHUPOBAHHBIMHA cepHoﬁ, a30THOHU U INIaBUKOBOU
KHUCIIOTaMHU.

16. [Ipyn kakux yCIOBHMSX METaUIbl NOATPYIIBI BaHAIUS PEATHPYIOT C MPOCTBIMHU
BemlecTBamu. [IpuBenuTe craauu, KOTOpble MPOTEKAIOT MpH 00pazoBaHuM OkcuaoB. [IpuBeaure
peaKIy HUOOUS C XJIOPOM, CEPOii, a30TOM, YTIEPOIOM.

17. [Touemy yBenuuuBaroTcs Temneparypsl miaBieHus oT V20sk Ta20s5?1Ipu kakux
YCIIOBHSIX OKCHJI BAHA/IUSI pearupyer cO IIEJI0YaMHU, IPUBEINUTE CXEMY PEaKIIMH.

18.  Ilpuenute 3 cnocob6a momydenus V20s.

19.  IIpuBenute KOH(UTYpaLHIO BHEITHETO JIEKTPOHHOTO YPOBHS XpoMa, MOJIHOACHA

u Bonb(ppama. Kak H3MEHSIOTCS aTOMHBIE paguychl 3THX 3jeMeHTOB? UYem o0ycioBieHa
0JIM30CTh XUMHYECKUX CBOMCTB MOJIMOIeHa U BOJIbPpama?

20. Yem 0OBSCHSIETCS yCTOMYMBOCTH KOMILJIEKCOB Cr’* ¢ 6 nmurangamu? IIpuBequre
NpUMEPHl TaKUX KOMIUIEKCOB, a TakKKe MPHUBEIUTE MPUMEPbl KOMIUIEKCHBIX COCIUHECHHM,
XapaKTEePHBIX AJIs1 KATHOHOB MOJIMO/I€HA U BaHAIMS.

21. [Ipy Kakux ycCIIOBHAX XpPOM B3aMMOJEHCTBYET ¢ BojoW. Hamummre ypaBHEHHe
peakuuu. Hanummre peakuuio B3aMMOICHCTBUS XpOMa C KOHUEHTPUPOBAHHBIMU CEPHOU H
a30THOM KHCIOTOM.

22. YkaxuTe, Kak pearupyroT ¢ KHCIOTaMH MoiubaeH u Boibdpam. [IpuBemute
YpaBHEHUs PEaKIMH, YKaKHUTE yciaoBus. [IpuBeauTe peaxiuio B3auMOJEHCTBUS MOJUOACHA C
MEPEKUCHIO BOJAOPO/IA.

23.  Kak ¥ mpu Kakux YCJIOBMSX pPEarupyroT cO UIEJI0YaMHU XpOM, MOJMOAEH U
BoJIb(paM? OTBET NOATBEPAUTE YPABHEHUAMH PEaKIUil.
24, Yro Takoe HU30- M TETEPONOJUCOCTUHEHMS, TPUBEAUTE MPUMEPHI TAKUX

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

25. Kak n3MeHstoTCs aTOMHBIE PauyChl 3JIEMEHTOB MOArpyIbl Mapranua? [louemy
OJIM3KU pa3Mepbl aTOMOB TexXHEIus U peHus? Kakue KoopAHHAIMOHHBIC YUCIIa XapaKTePHBI AJIs
3TUX 3JIEMEHTOB?

26.  Kak M3MEHSI0TCS OCHOBHBIE M KHCIIOTHBIE CBOICTBA COEOUHEHMM IOATPYIIIBI
MapraHia c yBeJIHMueHueM cTeneHu okucinenusa? [IpuBeanure peakiuy B3auMo1eCTBUS TEXHELUs
C KOHIICHTPUPOBAHHBIMH a30THOU U CEPHOM KUCIOTaMH, CO PTOPOM, XJIOPOM U CEPOH.

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

28. Kakumu  cBoiictBamm  oOmamaetr okcua MnQO2? IlpuBemute  peaxiuu
B3aUMOJICCTBUSI ATOTO OKCHAA C COJSIHOW M CEPHOM KHCJIOTaMH, C KOHIEHTPUPOBAHHBIM
pacTBOPOM IIEIOUH, C AUOKCUIOM CEPBI.

29. B kakoil cpeme B pacTBOpax yCTOMYMBBI COM MaHraHaThl? Kakyio oOKpacky
UMEIOT pacTBOpBl ATUX coneil? HanumwMre peakuuu, KOTOpbIE MPOUCXOASIT B pacTBOpax
MaHTaHaTOB B HEUTPAIbHOMN M KUCJIOW Cpeiax.

30.  Onwumute GU3NUECKUE M XUMHUUECKUE CBOWCTBA OKCHUJIOB MOATPYIIBI MapraHia B
MaKCHUMaJIbHOW CTENIEHH OKHUCIICHHUS.

7.2. Tembl MUCHbMEHHBIX PAOOT (THITHI 33]1a4)

KonTponbHble pabOThl MO MPOBEPKE TEOPETHUYECKUX 3HAHUN — IO BCEM TeMaM, C
UCTIOJIb30BaHUEM KOHTPOJBHBIX BOIIPOCOB, MOJ0OHBIX YKa3aHHBIM BHIIIIE.

KomnekTuBHBIE M CaMOCTOSTENLHEIE paGOTLI o PCHICHUIO 3ala4 Ha HaXO0XICHUC
(GopMysBl BemIeCTBa, MO YpaBHEHHWSM pPEaKIHW, C HCIOJIb30BaHHEM (OPMYJ IO TeMaM:
OCHOBHBIC IIOHATHA M 3aKOHBI XMMHWH, I'a30BbIC 3aKOHBI, CHOCOGLI BBIpAXXCHUA KOHI_IeHTpaL[I/Iﬁ
pacTBOpOB, PABHOBECHS B PACTBOPAX DJIEKTPOJIMTOB, 3aKOH pa3dasiieHust OCTBab/1a, KOHCTaHTa
pPaBHOBECHS, CKOPOCTh PEAKINH U JPYTHX.
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7.3.00pazern comepkaHusl dK3aMEHAIMOHHOTO OmiieTa (MpW HAJMYHMU dK3aMeHa I10
JTUCIUIUTHE)

B cJIydac BCIACHUA yqe6H0ro nponecca € HUCIOJIb30BAHHUEM 3JICKTPOHHOTO O6yLICHI/I$I n

JUCTaHIIMOHHBIX 06p330BaTCJ'II)HBIX TGXHOHOFHﬁ, COJACPpIKaHNC omirera MOKET OTJIMYAThCS OT
MMPUBCACHHOTIO.

1.

SK3AMEHAIIHOHHBIH FHJIET Mo 1
CrnaB JAUTHS M MarHus pacTBOPHIM B pa30aBiIeHHON colsiHOM kucioTe. Ompenenure
COCTaB CIUIaBa B MaccCoBBIX NOJsIX (%), €CinM Macca BBIICTUBIIETOCS Ta3a COCTaBHIIA
10.00 % ot maccel criaBa.
Paccuuraiite maccy kpemuus u oobeM 40.00 %-ro pactBopa ruapokcuaa kanus (p=1.40
r/cm®), KOTOpble HEOOXOAMMO MCHONL30BaTh /I TOTO, YTOObI BHIACISIONIMMCS B
pe3yabpTaTe peakiuy ra3oM MOXKHO ObLT0 BoccTaHOBUTH 32.40 T okcuaa onosa (II).
[TIpu cnnaBineHnn kapOOHAaTa KalbliMsig U OKCHAa amtoMuHHUS oOpaszoBaiochk 130.00 r
coemuHeHus, coxepxamero 41.54 %  amomuHusa.  Omnpegenutre  GpopMyity
00pa30BaBIIETOCS COSAMHEHUS U MACChl UCXOIHBIX BEIIECTB.
Hanmmure ypaBHeHHs1 peakiuii BzaumojeicTeust okcuaa ¢ocgopa (V) ¢ 6e3BOIHBIMU
a30THOM M XJIOpHOW KucioTamu. O HaMMYUMU KakuX CBOMCTB y okcuua (ocdopa (V)
CBUJICTENILCTBYIOT 3TH peakuuu? K kakomy Kiaccy OKCHIIOB OTHOCHTCS OKcuz (ocdopa
(V)?
[lpuBenute ypaBHEHHS peaKIWif, C TMOMOIIBIO KOTOPBIX MOXXHO OCYIIECTBUTH
npeBpalieHus. Y KaKUTE YCIOBUS MPOTEKAHUS PEaKIU.
Na202 — Na2CO3 — Nal — Na — NaH — NaOH
CO — HCN — (CN)2 — CO2 — CaCO3 — Ca(HCO:s3)2
N2 — NH3 — NO — N20s5 — KNO3 — KNO2
Ti — TiCls — Ti — TiO2 — TiCls — H2[TiCls]

8. PACIIPEAEJIEHUE GAJIJIOB, KOTOPBLIE ITIOJIVHAIOT OB YUYAIOIIHUECA

OOmiast oreHKa 3HaHUI O00ydaIOMIMXCS MO JUCHUIUIMHE mpoBoauTcs mo 100-0ammpHON

HIKajie MCXOs W3 MaKCUMyMa, MPHBEICHHOro B Tabmiuie Huwke. OpraHM3allMOHHO-y4eOHas
paboTa B ayJUTOPHH OIICHHBACTCS Ha OCHOBE TAKUX KPUTEPHUEB KAaK MOCEIIAEMOCTh 3aHSITHIA,
CBOCBPEMECHHOEC W KAYeCTBCHHOE BBITIOJHECHUE JIOMAITHUX 3a/laHUil, aKTUBHOCTh BO BpEMs
NPOBEICHUS JICKIIMOHHBIX 3aHATHH (ydacTHe B OOCYXACHHH TEKYIIEr0 U MPOHAEHHOrO
Marepuaia, peleHne 3aaad u T.1.). [loAroToBka, BEITIOJHEHWE W 3aliuTa J1a0OpaTOPHBIX padoT,
coOITI0/ICHNE TEXHUKU 0€30IacCHOCTH, MPaBUIIbHAS HHTEPIIPETAIUS PE3yIbTaTOB KCIIEPHUMEHTA.

8.1. Cemectp 1

Howmepa pasnenos Bunet padot MaxcimaisHoe
KOJIMYECTBO OAJIOB
OpraHu3aiioHHO-y4eOHast paboTa B ayAUTOPHH 5
1-9 WunuBuayansHas paboTa 1Mo pelieHno 3a1a4d 5
KoHTponbHEIE paboThI 5
3ammTa 7a60paTOPHBIX PabOT 10
OpranunzanonHo-yuebHas paboTa B ayIMTOPUH 5
WnpuBuayansHas padoTa [0 PeUICHHUIO 3a/1a4 5
10-17
KoHTponbHEIE paboThl 5
3ammuTa 7260paTOPHBIX PabOT 10
HUTOI'O 50
Ok3ameH 50
OO0muii uTor 3a ceMecTp 100
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8.2. Cemectp 2

Howmepa pasnenos Bunet padot MaxcumarsHoe
pa pasi /IbLP KOJIMYECTBO OAJIIOB
OpranunzanonHo-yuebHas paboTa B ayIMTOPUH 5
WnpuBuayansHas padoTa [0 PeLICHHUIO 3a/1a4 5
18-25
KoHTponbHEIE paboThI 5
3ammTa 7200paTOPHBIX PabOT 10
Opraan3anmoHHO-y4eOHas paboTa B ayTUTOPHH 5
WHuauBuayanbHas pa0doTa 1o perieHUIo 3a1a4 5
26-35
KoHTtposabHbIe paboThl 5
3amnuTa 1a060paTOPHBIX paboT 10
HUTOI'O 50
Ok3ameH 50
OOmmii UTOT 3a ceMecTp 100

CooTtBeTcTBHE 0AJUIOB OLIEHKE

OlLieHKa 10 MATHOAILHOM IITKAaJIe
KonnuectBo 0auioB u3 =
100 ECTS Dx3ameH, TudhepeHIInPOBaHHBIN 3auer
3a4eT

90-100 A OTJIUYHO 3aYTECHO
80-89 B 3aYTCHO
75-79 C Xxoporo 3a4TEHO
70-74 D 3a4TEHO
60-69 E YIOBJICTBOPHUTEIBHO SaTTomO
35-59 FX HE 3a4TEHO

034 F HEYIOBJICTBOPHUTEITHLHO e 3aUTeHo

9. OBECIHEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA JJIA JIUL C
OI'PAHMYEHHBIMHN BO3MOXHOCTAMUA 310POBbA 1 MTHBAJIM/IOB

B xoze peanu3zanuu QUCIUIUTAHBI UCTIOIB3YIOTCS CIICIYIONINE JOMOJTHUTEIIBHBIC METOIbI
00y4eHHsl, TEKYIIEro KOHTPOJISl YCIIEBAEMOCTH U MPOMEKYTOYHOU aTTecTalluu 00y4aroumxcs B
3aBUCHMOCTH OT UX WHIAUBUAYATBHBIX OCOOCHHOCTEH:

1) JUIS CIENBIX U CIIAa0OBUNAIINX:

— JEKIUU  O(QOPMIISIOTCS B BHJE OSJCKTPOHHOTO JOKYMEHTAa, JOCTYIHOTO C
MOMOIIIBIO0 KOMIIBIOTEPA CO CTIEHUATH3UPOBAHHBIM MPOTPAMMHBIM 00ECIICUEHUEM;

— JUIS  BBITIONHCHWS]  3aJaHds  TpU  HEOOXOAWMMOCTH  TMPEAOCTABISICTCS
YBEJIMYUBAIOIIEE YCTPOMCTBO; BOZMOYKHO TaKXKE UCTIOIB30BAHUE COOCTBEHHBIX yBEINYUBAIOLTNX
YCTPOWCTB;

— MUChMEHHBIE 3aJJaHusl OPOPMIIAIOTCS YBEIHUEHHBIM HIPU(TOM.

2) JUTSI TITYXHMX U cJIa00oCbIIIaInX:

— JEKIUU 0POPMIIIOTCS B BHJIE DJIEKTPOHHOTO JOKYMEHTA;

— MMUChMEHHBIC 33JJaHUS BBITOJHIIOTCS Ha KOMITBIOTEPE B MUCBMEHHOHN QopMme;

— 9K3aMEH TPOBOJUTCS B TNHCHbMEHHOH (opMe Ha KOMIBIOTEPE; BO3MOXKHO
poBeJicHUE B JOpME TeCTUPOBAHUSI.

3) JUTSI TUT] C HAPYIIEHUSIMU OMOPHO-/IBUTATENILHOTO armapaTta:

— JEKIUU  O(OPMIISIOTCS B BHJE OSJCKTPOHHOTO JOKYMEHTAa, JOCTYIHOTO C
MOMOIIBIO0 KOMIIBIOTEPA CO CTIEUATHU3UPOBAHHBIM MPOTPAMMHBIM 00ECIICUEHUEM;

— MMUCHhMEHHBIC 33JIaHUS BBITOHSIOTCS Ha KOMITBIOTEPE;

— 9K3aMEH U 3a4€T MPOBOASATCS B YCTHOU (hOpMe WU BBITIOTHSIOTCSA B MUCHMEHHOM
dbopme Ha KOMIIBIOTEpE.

[Ipn HeoOXOmMMOCTH TMpeaycMaTpUBAETCs YBEIWYCHHE BPEMEHH [UIsI TMOATOTOBKH
OTBeTA.
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[Iponenypa  mpoBeleHHsS  NPOMEXKYTOYHOW  arTecTallidl Ui OOyYaromuxcs
yCTaHABIMBAaETCA C YY6TOM WX HHIUBHIYAIBHBIX MCHUXO(U3UYECKUX OCOOCHHOCTEH.
[IpomexxyTodHast aTTeCTaus MOXKET MTPOBOUTHCS B HECKOJIBKO ITAIIOB.

[lpoBenenne mpoleaypbl OICHUBAHUS pE3yJIbTATOB OOYYEHHs JOIyCKaeTcs ¢
UCTIOJIb30BaHUEM JUCTAHIIHOHHBIX 00pPa30BaTEIbHBIX TEXHOIOTHH.

ObecneunBaeTcst JOCTYI K UH(GOPMAIIMOHHBIM U OubinorpaduyeckuM pecypcam B CETH
WuTepHer nmns kaxmoro oOydwaromerocst B (opMax, aZanTUPOBAaHHBIX K OTPAaHUYCHUSM HUX
3I0POBBS  BOCIIPUATHS HH(POpMAIIHK:

1) JUTSL CIIETBIX U CTIa00BUISIIMX:

- B IIe4aTHOU ()OpMe YBEIMYEHHBIM MIPH(TOM;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

2) JUTSI TITYXHX U CIa00CTBIIIAIINX

- B [IEYAaTHOH (opme;

- B (pOpMe IEKTPOHHOTO JJOKYMEHTA.

3) 111 00YYArOIIUXCsl C HAPYIICHUSIMHU ONIOPHO-/IBUTATEIBHOTO aIlapara:

- B TIeYaTHOU (opme;

- B (hopMe IIEKTPOHHOTO JOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUE YYEBHOI'O ITPOLECCA

JlekMOHHBbIE 3aHSTHA [IPOBOJATCS B ayJJUTOPUHU Ha IPyHILy, 000py10BaHHON MeIoBOM
WIM WHTEPAKTUBHOM JIOCKOW, MYJIbTUMEAWMHBIM IPOCKTOPOM M 3KPAaHOM — XMMHUYECKUU
daxynbrer Honl'Y (r. Honeuk, yin Hlopca 17a).

JlabopaTopHbIe 3aHATHS 110 JAHHOMY KYpCY MPOBOJATCA B XUMHUYECKHX JIAOOPaTOPHIX
Ka(eapbl HEOPraHNYECKON XMMHUHU, OCHALLIEHHBIX HEOOXOIMMBIM 000PYOBAaHUEM U PEAKTUBAMH.

HononuurensHoe obecnieuenue: Wi-Fi qoctyn B kopmycax yHMBEPCHTETa, TEKCTOBBIE U
3JIEKTPOHHBIC pecypchl HayuHoi OMOIHOTEKH yHUBEPCUTETA.

Buneoreka ypokoB 10 OCHOBHBIM TeMaM, U3y4aeMoro Kypca. Pazpaboruuk nou. Mruatos

A.B.
11. PEKOMEHJIYEMAS JIMTEPATYPA
11.1. OcHoBHas TuTepaTypa
1. OcuoBel xumun. /Coct. UraatoB A.B., SI61oukoBa H.B., - [lonenk, JouHY, 2012.-
119 c.

2. Metoauueckue yKa3aHHs K MPOBEIEHUIO JIAOOPATOPHBIX M MPAKTUUYECKHX paboT 1o
HEOPraHMYECKOM XUMHUHU (Ui CTYJIEHTOB IMEPBOr0 Kypca XUMHYECKOro (¢akyibTrera
CIIENUATILHOCTH «Onoxumus» maHeBHOW ¢opmbl o0yuenusi) / Coct. E.E. benoycosa, O.H.
Cazonona.- Jloneuk, JlonHY, 2003.- 104 c.

3. Teopernyeckne acmekThl OOIIEH XUMHUHU: y4eOHOE TOCOOMe I M3y4YeHHUs Kypca
o0mieil XUMUM H BBITIOJTHEHUS CAMOCTOSATEIBHBIX paboOT (IS CTYJACHTOB XHUMUYECKUX U
HEXUMHUYECKUX crernuaibHocTeit) / coct. .M. Po3zanmeB, O.U. CazonoBa, A.B. UrnatoB. —
Honenk: lonHY. -2011. -136 c.

4. OcHOBBI HEOPraHMYECKON XUMUU: y4yeOHOe MocolOue JJsi CTYACHTOB HEXHMUYECKUX
cneuuanbHoctelt yauBepcutera / E.E. benoycosa, I'.M. Po3anues. — [lonenk: JonHY, 2012. —
130 c.

7. IlpakTHdyeckoe MocoOue Mo 3KCIEePUMEHTANbHONW 00IIel M HeOpraHMYecKOW XUMHUU
JUIS CTYJICHTOB XHMMHYECKUX crienuansbHocteit / B.M. Mapuenko, [\M. Po3zannes, O.U.
CazonoBa. — [lonenk: JlonHY, 2012. — 124 c.

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

9. AxmetoB H.C. O6mas 1 Heopranuueckas xumusi. — M.: Beicm. mik., 2008.-743 c.
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10. Kapanetrssinu M.X., Jdpakua C.U. OOmas u Heoprannyeckas xumusi. — M.: Byic.
mk., 2003. — 592 c.

11. Vrait .A. OOmas u Heopranuueckast xumusi. — M.: Boicm. mk., 2000. — 527¢.

12. PomanneBa JILM. u ap. COopHUK 3a7ad U yHpaxHEeHHH mo oOmieil xumuu. — M.:
Beoicmiast mkoma. — 1991. — 288 c.

13. T'ons0Opaiix JI.E. COopHUK 3a7a4 U ynpaxxHeHUH 1o xumuu. — M.: Beicmias mxomna. —

2004.
11.2. JlononHuTenpHAs IUTEpATypa

1. O.C. 3aiineB. O0mas xumus. HampaBieHrue 1 CKOPOCTh XUMUYECKUX MPOIECCOB.
Crpoenue BemiectBa. M.: Bricias mikona. - 2003.

2. M.K. Kapanerssann, O.U. Ipakun. Ctpoenue BemiectBa. — M.: Briciuas mkona. -
2009.

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

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

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

6. EpmoB 10.A., TlomkoB B.A., bepnsag A.C., Kuwkamk A.3. OOmas Xumws.
buodusnueckas xumus. Xumus OMOTeHHBIX 371eMeHTOB. — M.: Bricr. mik., 2000. — 560 c.

7. Cxomenko B.B., I'puropreBa 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
Heopranuyeckas xumus: B 2-x 4. — K.: [legarornueckas npecca, 2000.

10. Xumunueckas snuukioneaus: B 5 T. — M.: boabmas Poccuiickas sHiuk., 1998.

11. Ctpoenne aTtoma W TEpHOAWYECKHUNA 3akoH: ydeO. mocobume / A.U. Bonakos. —
M. :HoBoe 3Hanue, 2006. —196 c. — (CoBpemeHHOe 00pa3oBaHue. XUMusi).

12. Merox MoJIeKyJIApHBIX opOutaneit: yued. mocooume / A.W. BonkoB. — M. :HoBoe
3ranue, 2006. —196 c. — (CoBpemeHHOE 00pa3oBaHue. XUMUs).

12. ”YHOOPMAILIMMOHHBLIE PECYPCbI

1. HanuonanbHast 3JIEKTPOHHAsI OoubIHoTEKA (H3B): dhenepanpHas
rocynapcTBeHHas HH(popmanumonHas cucrema / MunuctepctBo Kynbryper Pd;Poccuiickas
rocynapcTBeHHas oubnmoreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (nara obpamenus:

01.09.2023). — Pexxum noctyna: cBOOOAHBIN, oAnucka. HeoOxonuma ycTaHOBKa MPOTPaMMHOTO
obecrieueHus. — TeKCT: IMEKTPOHHBIN.

2. eLIBRARY.RU: nayunas snektpoHHas 6ubanoreka: caidT. — Mocksa, 2000- . —
URL: https://elibrary.ru(nata o6pamenus: 01.09.2023). — Pexxum moctyna: Ijisi aBTOPH30B.
II0JIb30BaTENE. —T€KCT: DJIEKTPOHHBIN.

3. Hayunas snexrponnass Oubnmoreka «KubepJlenmnkay: caidt / Acconuanus
«OtkpeiTas Hayka». — MockBa, 2014- . — URL:https://cyberleninka.ru/. — Pexum moctyma:
CBOOOIHBIN. — TEKCT: TEKTPOHHBIMN.

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

URL:https://e.lanbook.com(mata obpamenus: 01.09.2023). — Pexxum moctyna: Ijisi aBTOPHU30B.
[I0JIb30BaTENEC.— TEKCT: DIIEKTPOHHBIN.

5. 9BC KOpaiit: snekrponHas OMOIMOTEYHast cuUcTema: caWT. — Mocksa, 2013. —
URL: https://biblio-online.ru(nata obpamenus: 01.09.2023).— Pexxum gocTtyma: AJIsIaBTOPHU30B.
nosib3oBaTenei. — TeKCT: 3JIeKTPOHHBIM.

6. DyeKTpPOoHHO-0MOanoTeunasi cucrema {oul'Y: caiitr / ®T'BOY BO «/loH['Y». —
Honenk, 2016- . — URL: http:/library.donnu.ru/ (mata oO6pamenus: 01.09.2023). — Pexum
JIOCTYTIA: CBOOOHBIN. — TEKCT: 3J€KTPOHHBIM.
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7. DJeKTPOHHBI KaTajgor Haydnoit Ombmmorekm Jlonl'Y: pasmen caiita / Hb
Houl'V. — Texkct: snextponusiii // DbC {onl'Y: caiir. — URL: http://library.donnu.ru/catalog/
(mata oopamenus: 01.09.2023). — Pexum pocrtyma: MNOUCK CBOOOJHBIN, 3JIEKTPOHHBIE
JIOKYMEHTHBI — [iJ1s rtosb3oBaTenen JJonl'y.

8. daexTponnblii apxuB Jonl'Y: pasmen caiita / Hb Jlonl'Y. — Tekcr:
anektpoHusli // OBbC Jonl'Y: caiit. — URL: http://repo.donnu.ru/ (mata oOpaiieHus:
01.09.2023). — Pexxum goctyma: CBOOOIHBIN.

13. IIPOT'PAMMHOE OBECIIEYEHUE

1. Windows 7 PRO (xopnoparusHas aunen3us oY Ne 46484614)

2. MicrosoftOffice (kopnoparuBhas munensust Joul'y Ne 46472919)

3. MicrosoftVisualStudio (auuensus nporpammsl DreamSpark i BeICIIMX y4ueOHBIX
3aBeICHUN)

4. AwntuBupyc Kacnepckoro, AdobeAcrobatReader, xPDF (nunen3un GPL, Apache,
BSD st cB000IHOTO TIPOTPaMMHOTO 00ECTICUCHHS ).



