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BBEJIEHME
[eab0 ocBOcHUS Y4eOHOW IUCHUIIIMHBI «XHUMHS» SBISETCS OOyYEHHUE CTYICHTOB
OCHOBHBIM T€OPETUYCCKUM TIOHATHUSIM, HAIPABICHUSM, KOHIICTIIIUSAM U 3aKOHAM OOIIeH XHUMHH.
B nponecce n3yueHus y4eOHOW MUCHMIUIMHBI PACKPBIBAIOTCS BAKHEHIIHME TOJOKCHHS
OCHOBHBIX pa3/IeJIOB COBPEMEHHOW XMMHH: TEOPHUH CTPOCHHS BEIIECTBA M XMMHUYECKOU CBSI3H,
XUMUYECKOW TEPMOJUHAMHUKN W KHHETHKHU, IEPUOINYECKOT0 3aKOHA U T.J., & TAK)KE M3JI0KEHa
METO/IMKA PEIICHUS] PAa3JINYHBIX TUIIOB XUMUYECKUX 3a/1a4.

3agaumn yueOHON TUCIMIUIMHBI «XUMUS»:

1) cdopmupoBaTh €CTECTBEHHOHAYYHOEC MTPEACTABICHUE O XUMHU KaK HAYKe;

2) OCBOUTH XUMHUYECKYIO TEPMUHOJIOTHIO;

3) H3YYUTH MOHSATHS U 3aKOHBI, COCTABJISIONINE TCOPETHUCCKYIO OCHOBY TIPEAMETA,;

4) npuobpectr 3HaHUSA O (GyHIAMEHTAIBHBIX 3aKOHAX OOMICH XMMHH; €€ OCHOBHBIX
npoOyieMax M TEOPETUYECKUX KOHIICIIIUAX; O CBOMCTBAX BAXKHEHIIMX XUMHUYECKUX
9JIEMEHTOB U UX COEIMHEHMIT;

5) mpuoOpecTr yMEHHS M HABBIKK M0 PEHICHUIO XMMUYCCKHX 3a/1a4.

MECTO YYEBHOM JUCIHUAIIJIMHBI B CTPYKTYPE OIIOII BO

JucuumirHa BXOAUT B OJOK 00s3aTENbHBIX JUCLMILIMH BapUaTUBHOM YacTH yuyeOHOro
maHa. [IpuHOMIBL, 3a70KE€HHBIE B Kypce «XUMHUA» MO MPEMIOKEHHOW INPOrpaMMe TI'OTOBAT
00y4aroIuxcst K OCO3HAHHOMY BOCIIPHUSTHIO TaKUX JUCLMIUIMH, Kak oOlLas U HeopraHudeckas
XUMHSA, (U3NYECKas W KOJUIOMJHAS XHUMHS, OpraHWYecKas XUMHs, aHATUTHUECKAs XUMHUS,
OuoopraHuyeckas XuMusi, XUMHs I0YBOOOPA30BaHUS U MPUPOIONOIB30BAHUS U JP.

JlaHHBI KypC COCTOMT M3 JIEKIIMH, CEMHUHApCKUX M (1abOpaTOpPHBIX) HPAKTHUECKUX
3ansaTHi. [IporpamMma Kypca ornpenenseT COBOKYTHOCTh HEOOXOAUMBIX JUIsl PO ECCHOHATBLHON
MOJArOTOBKY 3HAHUM, YMEHUH U HaBBIKOB, KOTOPBIMU JTOJIKEH OBJIAJIETh CTYJI€HT B COOTBETCTBUU
¢ TpeboBaHUAMU (eIepaTbHOIO TOCYAAPCTBEHHOT0 00pa30BaTEIbHOTO CTaH1apTa.

KOMIIETEHIIUN CTYJAEHTA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUA
YYEBHOM JUCIHUILIUHBI

N3ydenmne yueOHOro Kypca JOJDKHO COJICHWCTBOBATH BBHIPAOOTKE yYMEHHM M HABBIKOB B
NPUMEHEHUH XMMHUYECKUX MTPOLIECCOB B MPO(ECCHOHAIBLHOM 1 ObITOBOM chepax

B pesynbrare u3yueHus AMCUUILINHBI OaKalaBp J0KEH

3HATh:

00BEKT U npeaMEeT XUMHUHU, OCHOBHBIC XUMHNYCCKUEC ITOHATHA U 3aKOHBI,

XUMHUYECKHE AJIEMEHTBI U UX COEMHEHUS, pEaKIIMOHHYIO CIIOCOOHOCTh BEILECTB;

MEePUOJNYECKYI0 CHCTEMY DJJEMEHTOB B CBET€ aTOMHO-MOJIEKYJISIPHOTO YYEHHs,
KHCJIOTHO-OCHOBHBIE U OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA BEIIECTB, XUMHUYECKYIO
CBSI3b;

XUMHYECKYI0 HJEHTU(GUKAIMIO BEIISCTB: KAYECTBEHHBI M KOJIMYECTBEHHBIM aHAM3;
XUMHYCCKUEC CUCTEMBI, TUCIICPCHBIC CUCTEMBI U UX KJ'IaCCI/I(i)I/IKaHI/IIO;

XUMHYECKYIO0 TEPMOJANHAMUKY U KHHETHUKY;

MIPOLIECCHI KOPPO3UU U METO/1bI OOPHOBI C HUMU;

OCHOBHBIE TIOJIOKEHHUSI TEOPHH CTPOSHUSI OPTaHUYECKHUX BEIIECTB M TUIBI OPTaHHMYECKUX
peaKkmii;

HOMEHKJIATypy, CBOWCTBA U METOJIbI TIOJIYUYEHUS YIIEBOJOPOIOB, KUCIOPOICOACPIKALIIX
COEIMHEHUH, a30TCO/IEPKaIINX COeIMHEHU;

oOIIeHay4YHblE W XUMHYECKHE  TEPMHHBI, 3HAYUMble 1S  JAJIbHEUIIEro
po¢)eCCHOHAIBHOTO 00pa30BaHMs; OCHOBHBIE MPUEMBbI pabOThl M TEXHUKY OC30MaCHOCTH TPH
[IPOBEICHUN XUMHUUYECKUX PEAKLIUMA.



yMeThb:

XapaKTepu30BaTh XUMHUIO KAaK HAyKy, XMMHUYECKHE 3JEMEHTBl 10 HX TOJ0XKEHUIO B
NEPUOJIMYECKON CHUCTEME; COCTABIIATh 3JCKTPOHHBIE W D3JIEKTPOHHO-Tpaduyeckne (HopMysbl
aTOMOB;

UCIOJIb30BaTh MAaTEMaTHUYECKUE METOAbl B XMMHUYECKOM aHallu3e, HCIO0Jb30BaTh
CBOMCTBA XUMUYECKUX BELIECTB B JJaOOPATOPHON U POU3BOJCTBEHHON IPAKTUKE; UCIIOIb30BATh
3HaHUS B 00JACTAX XMMHUH JJIS OCBOCHHMS TEOPETHUECKUX OCHOB M TMPAKTHKH NPU PEUICHUU
MH)KEHEPHBIX 3a/1a4 B PA3JINYHbIX 00JIACTAX IKOHOMUKH;

COCTaBJIATh YPaBHEHUS 3JIEKTPOJUTUYECKON AUCCOLMAIMM OCHOBAHHM, KUCIIOT, COJIEH,
BOJIbl; COCTaBJISATh MOJIEKYJIIPHBIC M MOHHBIE YPaBHEHUS PEAKLMHA TMIPOJIH3a COJIeH B BOIHBIX
pacTBopax; paccraBisATh Kod(hduuuentsr B ypaBHeHusx OBP u ompenensite OKHCIUTENBHO-
BOCCTAHOBUTEJIbHYIO IIPUPOJy PEareHTOB; COCTAaBJIATh YPABHEHUS 3JIEKTPOJHBIX PEAKLMH MpU
paboTe rajJlbBAHMYECKOTO 3JIEMEHTA, IPU 3JIEKTPOJIU3€E PACIIaBOB U PaCTBOPOB JIEKTPOIUTOB C
aHOJJAMU PA3HbBIX THIIOB;

nucatb  (GOPMYNIBI H30MEPOB M T'OMOJIOTOB; KJIAacCH(UIIUPOBATh OPraHUYECKUE
COEMHEHUs MO0 (YHKIMOHAJIBHOW TpyHme M CTPOSHUIO YIJIEBOJOPOJHOIO paauKana;
ONPEEIATh TUIl OPraHUYECKON peaKuy;

M10JIb30BaThCsl HOMEHKIATypoi MeKayHapoIHOTO COr03a TEOPETUUYECKON M MPHUKIIAHON
xumun HUIOIMAK (JUPAC) npu cocraBieHuu (opMysl M Ha3BaHUM BELIECTB; COCTaBIATh
YpaBHEHMsI peaklMil MpeBpallleHHs] BELIECTB Pa3IMYHbIX KJIACCOB Ha OCHOBE UX XMMUUYECKUX
CBOMCTB;

M10JIb30BaThCsl XUMUYECKOH 1OCY10i U IPOCTENIINM J1a00paTOPHBIM 000PYAOBaHUEM.

BJ1a/1€Th:

XUMHUYECKOM TEPMHMHOJIOTHEH M CHUMBOJMKOM JUIsl ONpejAereHus Oa3HCHBIX MOHATHH
M3YYEHHBIX pa3/IelioB XUMUU;

METOaMU OIpeJIeIEHUs] XUMUUECKUX [ToKa3aTelei;

HaBbIKAMU OIpEENIEHUs] M pacyeTa COCTaBOB XMUMHUYECKHX COECJUHEHHH C IMOMOIUIbIO
XUMHUYECKHX, (PU3UKO-XUMUYECKUX METOJIOB aHAIIN3A;

HaBbIKaMU BBITOJHEHHSI OCHOBHBIX XMMHUECKUX JIAOOPATOPHBIX OIEpalUi.

JucuumimHa CHocoOCTBYyeT (bopMHPOBaHHIO CIIEIYIOIINX KOMIIETEHIIHH,
npeaycMoTpeHHbIx @I'OC 3+ o 1aHHOMY HaNPaBIICHUIO TTOITOTOBKHU:
— CHOCOOHOCTBIO HCIIOJIb30BaTh 3HAHMSA O 3EMENbHBIX pecypcax JUlsl OpraHMu3allid  HMX
pPAllMOHATILHOTO  WCIIOJI30BAHMUSI U ONPEAENIEHUS  MEPONPUSITUA MO0  CHUYKEHUIO
AQHTPOIIOreHHOT0 BO3/ielcTBUs Ha TeppuTopuio (OITK-2).

ITPOT'PAMMA YYEBHOTI'O KYPCA
Temvl 1eKyUOHHBIX 3aHAMUU

PA3SJIEJ |. ®YHAAMEHTAJIBHBIE 3AKOHBI U TEOPUU XUMUHN

TEMA 1. IPEJIMET U3YYEHUS OBIIEN XUMWU. XUMUYECKA S DBOJIIOLIN S
MATEPUN

[Ipeamer wn3ydenns xumuu. HMcropus, CcBs3p C JOpYyrMMH HayKaMH, OCHOBHBIE
HaIpaBJICHUS U 3HAYCHHE XUMHMH. XapaKTEpUCTUKA MOHITHM BEIIECTBO, IOJIE, IBUKCHHUE.
@opMmbl IBHKEHHS. BO3HUKHOBEHHE aTOMOB XMMHUYECKHX 3JIEMEHTOB. XUMUYECKas 3BOJIFOLUS
Marepuu. PacripocTpaHEHHOCTh XMMUYECKUX DIIEMEHTOB.
TEMA 2. KOJIMUECTBEHHBIE COOTHOILIEHUA U ITOHATUA XUMUN

AtomHas Mmacca. Monb. BanenTHocTh. MOHBI: KaTMOHBI W aHUOHBI, IPUMEPHI.
CocraBieHue ypaBHEHUS XUMUYECKOW PEAKIUH.



TEMA 3. CTPOEHUE ATOMA

Uctopust pa3Butusa mnpexacraBieHuil o ctpoeHuu aroma. Teopus H. bopa. BomnoBas
mexaHuka. Teopusi snekrpoHHoro crpoeHust aroma lllpeaunrepa. BomnoBas QyHKIus.
OpOutanbHble KBAHTOBbIE 4YHcia. ATOMHbE OpOMTanu. [IpMHLIMIIBI 3alOIHEHUS AaTOMHBIX
opbutanei. JHeprus noHuzauuu. CpoJaCTBO K 3JIEKTPOHY. DIEKTPOOTPULIATEIILHOCTD.
TEMA 4. TEPUOIUYECKUN 3AKOH UM TIEPUOJJUYECKAS CHCTEMA J.H.
MEH/IEJIEEBA

CoBpemeHHass (opMyaupoOBKa MEPUOJUYECKOI0 3aKOHA. XapaKTepUCTHUKA IEepHoJa,
rpynnbl, noxrpynmel. S, p, d, f-amemenTsl. BHyTpeHHss mepuomuuHOCcTh. [lepmoandeckue
CBOMCTBA AaTOMOB: paJAMyC AaTOMa, OJHEPrus MOHU3ALUU U CPOJACTBA K DIIEKTPOHY,
AJIEKTPOOTPULIATENBHOCTh. Pasuyc aroma: mikaiasl paaunycoB, IPUMEPhI, U3MEHEHHE paguyca B
NEPUOZC U NMOATPYIIE. DHEPIUs HOHU3ALMH: OLIPEIEICHHUE, IPUMEHEHUE B XUMUH, U3MCHCHHE B
NEPUOJE U NOArPYIIIE.
TEMA 5. XUMNYECKA CBA3b

OOpazoBaHue XuMU4ecko CBs3H. OCHOBHbBIE XapaKTEPUCTUKU XUMUYECKOW CBS3H:
JHEprus, JiIuHA, MOJAPHOCTb. TUNBl XMMHYECKOM  CBSI3U: KOBAJICHTHAs, HWOHHAs,
MexMoJeKkysipHas (BaH-nep-BaanscoBa), BogopoiHas, MeTajuinueckas. CTpyKTyphl BEILECTBA!
VOHHAsl, MOJIEKYJISIpHAs, MIOHHO-KOBAJIEHTHAs!, aTOMHas.
TEMA 6. XUMNWYECKA TEPMOAMHAMUKA

[IpenMer wH3yuyeHUs XUMHUYECKOW TEPMOJMHAMUKHM, HUCTOpUS pa3BUTUA. OCHOBHBIE
MIOJIO’KEHUS XUMHUECKON TEpMOIMHAMUKH. TepMouHaMuuecKasi cucTeMa — OIIpeIeIIeHUE, TUIIbI
CUCTEM: TE€TEpO- M TOMOIECHHBIE; OTKPBITHIE, 3aKpBITBIE M HW30JMPOBaHHBIC. YPaBHEHUE
cocrosHuss  Knaneilpona-MenzaeneeBa.  3akoHbl ~ TepMoauHamMuku.  llepBblii  3akoH
TEPMOJIMHAMMKH: (OPMYIUPOBKH, BHYTPEHHSISI SHEPTHsl, 9K30- U 3HJIOTEPMUYECKHUE MPOLECCHI.
N300apHblii mpouecc, sHTanbnud. M3oxopHblii npouecc. Pacuer TemnoTel B XMMHUYECKHUX
peakuusax. Bropoil 3akoH TeEpMOAMHAMMKHN. DHTPOIINS, €€ U3MEHEHNE B Pa3JIMYHbIX IIPOLIECCaX.
TepMoauHaMuyeckass BEpPOATHOCTb  CYIIECTBOBaHMSA  cucTeMbl. OlleHKa  HalpaBlICHUS
POTEKaHUS MPOLIECCOB € OMOIIBIO SHTpONHH. TpeTHii 3akoH (rmoctynar [lnanka).
TEMA 7. XUMHNYECKASI KUHETUKA 1 PABHOBECHE

CkopocTh XMMHMYECKHX peakuuid. MexaHusM XuMHUYecKux peakumi. Karanms.
XVMHYECKOE paBHOBECHE. DHEPreTHMKa XUMHUYECKHX MPOIECCOB. 3aKOH JIEHCTBYIOIIMX Macc.
3aBUCHUMOCTb CKOPOCTH PEAKLUI OT TEMIIEPATYPHI.
TEMA 8. ATPEI'ATHBIE COCTOSHU BEILIECTBA

ArperaTHble COCTOSHHMs BenlecTBa. ['a3pl: ompenesieHne MAealbHOro ra3a, ypaBHEHHUEM
COCTOSIHUSI UJ€abHOro rasa. JKuaKkocTu, KpUTHUECKHE TOYKH JKUJIKOCTeH. TBepble BellecTBa:
KPUCTANINYECKUE, CTEKI000pa3HOe COCTOSHHE, KUIKOKPUCTAIUIMYECKOE COCTOSHUE, CTYAHH,
renu, 3054. JlucrepcHble CUCTEMBI: TUciepcHas (pas3a u cpena.
TEMA 9. PACTBOPBI. DJIEKTPOJIUTBI. TMJIPOJIN3

OnpeneneHre TOHATHUS «PAacCTBOPHI», OCHOBHBIE XapaKTePUCTHKU. VICTHHHBIE U
KOJIJIOUHbIE pacTBOpHI. PacTBopuMocTh. CBONCTBa pa30aBIEHHBIX PACTBOPOB HERJIEKTPOIUTOB.
OrnpeneneHne U BApUaHThI THIPOJIN3A.

I'mnponus coneit. HachleHHbIM pacTBop. DneKTposnThl. CTENEHb AUCCOLUALINH.

Krnaccudukarus snektponutoB. 3akoH pazdasnenus (OctBanbaa). bBydepHbie pacTBOpHI.
Bydpepnas emxocte. IlpomsBeneHue pacTBOPUMOCTH. AKTHBHOCTH M HOHHas —CHJA.
OKHCTUTENbHO-BOCCTAHOBUTEIBHBIE MTPOLIECCHI.
TEMA 10. TEOPUU KUCJIOT U OCHOBAHUIA

OOmiasi xapakTepuCTHKa KHUCJIOT M OcHOBaHMM. VcTopusi pa3sBuUTHS NpeICTaBIICHUH.
Kucnotsl u ocHoBanus mo Teopun Appenuyca. IIporonnas teopus bpencrena: knaccugpukanus
KHUCJIOT M OCHOBAHMH, paCTBOPUTEIIN. DJIEKTPOHHAS Teopus JIbronca: onpeaeneHne OCHOBaHUS U
KHCIIOTBI, IPUMEPHI.
TEMA 11. OKUCJIMTEJIbBHO-BOCCTAHOBUTEJIbHBIE ITPOLIECCHI



Knaccudpukanus xumudecknx peakuuid. CremeHp okucieHus. OKHUCIUTENd U
BOCCTaHOBUTEIH, MIPUMEPBHI. Tunel OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX peaKmii:
MEXMOJIEKYJpHbIE, BHYTPUMOJIEKYJSIpHbIE W Jp. BiusHue cpeapl Ha IIpoTEKaHue
OKHCIIUTENbHO-BOCCTAHOBUTEIIbHBIX PEAaKIUH, HAIpaBICHUE pPEaKUUid, BOCCTAHOBUTEIIbHBIN
noteHuuan. YpaBHeHue HepHcra m ero mpuioxeHus. DJIEKTPOJIU3: ONPEAENIEHUE, aHOAbl U
KaTO/Ibl, IPUMEHEHHE. 3HAUEHHE OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX IIPOLIECCOB B IIPUPO/IE.
TEMA 12. IIOJIMMEPKI: CTPOEHUE, COCTAB 1 CBOMCTBA

OOmiasi xapakTepUCTHKa, OIpe/eleHre, CTPOEHUEe, COCTaB U cBoMcTBa. Peakuuu
oOpa3oBaHus ( peakuy MOJMMEPHU3alui U MOJUKOHACHcaun). Kiaccupukanum moammMepos.
[IpuponHble MOAMMEpPbl UM  CHUHTETUYECKHE TOJUMEPBI  (XapaKTepUCTUKA, MPHUMEPHI).
IIpuMeHeHne noaMmepoB.

TEMA 13. XUMWYECKAS UIEHTUOUKAIINA 1 AHAJINM3 BEILIECTBA

KauecTBeHHBIN M KOMMYECTBEHHBIM aHanmm3. Kiaccudukanus METOJOB XUMHYECKOTO
aHajau3a B 3aBHCHUMOCTH OT: BHMJA AHAJIM3UPYEMbIX YACTUL, UYYBCTBUTEIBHOCTU METOJA.
KauectBennsiii ananus. [Ipenen o6Hapyxenus BemectBa. Uuctora BemecTB. KonnuecTBeHHbBIN
aHaJIN3: XapaKTePUCTUKA, TPUMEHSIEMbIE METOIUKHU.

TEMA 14. OCHOBbI OPT AHUYECKON XMMUU

OOmiasi  XapakTepuUCTHKa  OpPraHUYecKuX  coeAuHeHuil.  KoMriemeHTapHOCTb.
OTnuuuTeNbHbIE 0COOEHHOCTU OPIaHUYECKUX COEIMHEHUMN. DJIE€MEHThI-OPraHOTe€Hbl, H30MEPUs,
KOBAJICHTHBIE CBSI3U. TeOopUs XMMHUYECKOIO CTPOEHHUsS OpPraHuyecKux coeanHeHuil. CBOMCTBa
3JIEMEHTA YIJIepoJa.

Knaccudpukauus  opranmueckux  coenuHeHuil.  [lpenenbHble  (HacChIILIEHHBIC)
yraeBonopoabl. HempenenbHble (HEHAChILIEHHBIE) yriaeBoaopoabl. [IpenenpHble IMUKIMYECKHUE
YIJI€BOAOPOABl. ApOMAaTHYECKUE YIIEBOAOPOAbL. [ alloreHnpou3BOAHBIE  YTIEBOAOPOIOB.
Cnuptsl u ¢penoubl. IIpocTsie apupel. Anpaeruspl U keToHbl. KapOoHOBbIE KHCIOTHI. ClI0KHbBIE
3¢upbl KAPOOHOBBIX KUCIOT. KUphL. YTIeBOAbl. AMUHBI. AMUHOKUCIOTHI U OCNIKH.

PA3JIEJI 1. CBOMCTBA DJIEMEHTOB U UX COEAUHEHUN
TEMA 15. XAPAKTEPUCTHUKA DJIEMEHTOB IV, V T'PVIII IEPUOIUYECKOM CUCTEMBI

Vriepos, KpeMHUit, repmanuii, onoo, cBurer (IVA rpynna). CBoiicTBa 1 NpHUMEHEHHE
IPOCTBIX BEIIECTB. YTJIEPOA: AUIOTPONHBIE MOIM(DUKAIMM, XapaKTEPUCTUKA COEAMHEHUU.
KpemHuii: obmiast XxapakTepuCTHKa, COCJUHEHUs U TNpUMeHeHHue. ['epmaHMii, ero cBoiicTBa.
OnoBo W CBHUHEI: CBOICTBa, XapaKTEpHbIE CTENEHH OKHUCIIEeHUs, coenuHeHus. CoaepkaHue
3JIEMEHTOB B JKUBBIX OpraHM3Max M X OMOJIO0ruyeckoe JeiCTBHE.

A3zot, (ocdop, MbIbIK, cyppMa BUcMYT (VA rpymma). OOmias XapakTepuCTUKa U
cBoiicTBa nmpocThix BeniecTB. Coeaunenus. ConepxaHue B )KHBOM OpraHU3Me U OHMOJIOTHMUYECKOe
JIeHCTBHE.

TEMA 16. XAPAKTEPUCTHKA DJIEMEHTOB VI, VII TPYIIIT TIEPUOJUYECKOI CUCTEMBI

Cepa, cenen, temtyp (xanbkorensl - VIA rpymnma nepuoandeckoii cucremsr). CBoiicTBa
npocThix BemiecTB. OOmias xapakrepuctuka. Cepa: CBOHCTBa, KPyroBOPOT CE€pbl B IPUPOJE,
COCIIMHEHUS Cephl B Pa3HBIX CTENeHsAX okucieHus. [Ipumenenue ceprl. ComepikaHue B )KHBOM
opranusMe u 6uosnoruyeckoe aeictaue. CeneH U TeTyp, UX IPUMEHEHHE.

lanorensr  (VIIA  rpymnma). IlomokeHne B NepHOJUYEcKOM cucTeMe, oOmias
xapakrepuctrka. CBoiictBa ramoreHoB. OcobenHoctu (ropa u xmnopa. [IpuMeHeHre ratoreHos.
ConeprkaHue B )KHBBIX OpraHU3Max U OMOJIOTHYECKOE JICHCTBHE.

Xpom momubaeH Boabgpam (VIb rpynmna). CoiicTBa mpocThix BemiecTB. [Ipumenenue.
Copepxanuie B )KUBOM OpraHU3Me U OMOJIOrHYeCcKoe JIeHCTBUE.

Mapraner, xene3o, kooansT, HuKenb (VIIb rpynna). Mcnons3oBanue. CBoiicTa
npocThix BemecTs. [Ipumenenue. Conepikanue B 5KMBOM OpraHU3Me U OMOJIOTHYECKOe
JICUCTBUE.

TEMA 17. XAPAKTEPUCTHUKA DJIEMEHTOB |, II, 1l TPYTIIT IEPUOJUYECKON CUCTEMBI



[unk, kaamuit, pryts (I11A). Menb, cepedpo, 30m0to (IA). O6Imas xapakTeprucTuKa.
ColicTBa mpocThIX BellecTB. [[puMeHenre B mpoMbilieHHOCTH. CoAep:KaHue B )KUBOM
OpraHu3Me ¥ OMOJIOTUYECKOE JCHCTBHE.

Jlantanouasl. Kpatkas xapaktepuctuka. XapakTepHble CTEIICHH OKHUCICHHUS.

Bbop u moarpynna amomunus (I11A rpynma). Xapakrepuctruka 60pa u €ro COeIHHCHU.
AJIOMUHUH U IpyTrHe 37eMeHThI noArpyibl. Coaep:kaHue B 3KUBOM OPraHU3ME U
Oouosiornueckoe neicrue. Tokcuueckoe AeiicTBUIE.

4.3.JIPAKTUYECKUE 3AHATUA

1. KOJIMYECTBEHHBIE COOTHOIIEHNWA U ITOHATUA XM
BreaynuropHas paboTa U pelieHue 3ajad: HOpMaibHbIE YCIOBUS Ta30B, OTHOCUTENIbHAS
IUIOTHOCTB I'a30B.

2. IIEPMOJIMYECKUI 3AKOH U ITEPHUOUYECKAS CUCTEMA JI.1. MEHJIEJIEEBA
Bueayauropnas pabora 1 pelieHue 3a/1a4: HaX0XJIeHUEe MECTa XUMUYECKOTo 3JIeMEHTa B
[Teproanueckoil cucTeme no ero HomMepy. XapakTepuCTHUKA 3JIEMEHTOB.

3. XUMHNYECKAS TEPMOJMHAMUKA
Bueaynutopnas paborta u pelieHue 3a/ad ¢ HCIoib30BaHUEeM ypaBHeHHs KnaneiipoHa-
Menneneena.

4. XUMNYECKA A KUHETUKA
BreaynuropHas paboTa U pelieHue 3a1ay: CKOpocTb XUMHUYECKON peaKLny.

5. ATPETI'ATHBIE COCTOSAHMA BELLIECTBA
BueaynutopHas paboTa U pelieHue 3a1a4: BBIUMCICHUE CPEeIHEN MOJIEKYJIIpHOW Macchl
ra3oBOM CMECH.

6. PACTBOPGI. DJIEKTPOJIUTBIL. T'NAPOJIN3
BHeayauropHas paboTa u peleHne 3a1a4: KOHIIGHTPAlUH PAaCTBOPOB.

7. TEOPUU KMCJIOT U OCHOBAHUI
BHreaynuropHas paboTa 1 pelieHue 3a1a4: JMCCOUaus KUCIOT U OCHOBaHUH.

8. OKUCJIMTEJIbBHO-BOCCTAHOBUTEJIBHBIE ITPOIIECCBI
BueaynutopHas paboTa U cOCTaBI€HHE YpaBHEHHI OKUCIHUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii (MOHHOE U MOJIEKYJISIPHOE YpaBHEHUS PeakLnii).

®OH/I OHEHOYHbBIX CPEACTB

Tembl pedepaToB 10 XUMHHU

1. Hcropust OTKpBITHS PaiOAKTUBHOCTH.

2. Vcropust u3y4eHHUs: CTPOCHUS aTOMA.

3. Ucropuss otkpeitus Ilepuonumyeckoro 3akoHa u  IlepHoguueckoil  CHCTEMBI
J.M1.MenneneeBbiM.
AnXUMUSL: LIETTU, METO/IBI U €€ BIMSHUE Ha COBPEMEHHYIO XUMUIO.
Srpoxumus Ilapanensca.
OKCIepUMEHTAIIBHBIE METO/IbI N3yUEHHS BEIIECTB.
HcTopust BOSHUKHOBEHHUS aTOMOB XUMUYECKUX IEMEHTOB. Teopus «bobmoro B3peBay.
Mertozbl KaUeCTBEHHOI'O aHAJIM3a BELIECTB.

N ok



9. «Tskenmbpie METAILTBI»: UCTOYHUKH, OCOOCHHOCTH 3arpsi3HEHUS U BIIMSHUE HA YEIOBEKa.
10. PagnoakTuBHOE 3arpsi3HEHUE U €r0 BIUSHHE HA YeioBeka. {031 00ydeHusI.

11. Teopust razos. MneanbHblii ras.

12. Penkue paccessHHBIC DJIEMEHTHI (CeleH, pyouauid, ie3uit u np.). Ux npumeHeHue.
13.TeoxuMusi: WCTOpUS HAyKW, MHUTpAIMs XUMHUYECKUX DJIEMEHTOB B  NPUPOJIE.

I'eoxummueckne 6apbepLI, O6paSOBaHI/IC MCCTOpO}KI[eHI/Iﬁ XHUMHUYCCKUX JJIEMEHTOB.

14. inepTHbie ra3sl.

15. T"anoreHsl.

16. llenovHbIe METAILIBI.

17. llleno4HO-3eMeIbHBIC METAILIEI.

18. Tunbl XUMHYECKOM CBSI3H.

19. Komouiel: cTpoeHue, CBOMCTBA, PUMEPHI.

20. CrucTeMHBII TOAXO0]T ¥ PUHITUI CHCTEMHOCTH B XUMHH.

21. OcoOeHHOCTH XUMHYECKOTO 3arpsi3HeHus Tepputopun Camapckoit 001acTH.

22. XuMU4ecKHe 3arpsi3sHEHUs B CEIbCKOM XO03SCTBE.

23. XMMHYECKHUE TIPOLIECChl B BEPXHUX C10sX atMocheprl. OOpa3oBaHHE 030HOBOTO CIIOS.
24, XuMuK0-OMO0JIOTHYECKUE TIPOIECCHl B CTOYHBIX BoJaxX. OUHINEHNE CTOYHBIX BOJI.

25. [IpenenbHO AOMYCTUMBIE KOHIIEHTPALMH 3arpsI3HSIOIIUX BEIECTB.

26. [TpoGiieMa KUCIOTHBIX JOXK/ICH U UX BIUSHUE HA SKOCUCTEMEI.

27. CaHUTapHO-TUTHCHUYECKUE HOPMATHBBI COJCP)KAHHMS XHMHYECKUX COCIUHCHHHA B

moyBax.

Hw
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28. PannoakTrBHOE 3arpsi3HEHUE.
29. )KuIKOKpHUCTAIUTMYECKOE COCTOSIHUE BEIIECTBA.

IIpuMepHBbIe BApDMAHTHI CUTYAallHOHHBIX 3a/1a4 (KeicoB)
KonuuecTBeHHbIE COOTHOLIEHUS U MOHATUA XUMHUH. CoCTaBiIeHHE YpaBHEHHS] XUMUYECKON
peaxkuu.

XuMuyeckas TepMOAMHaMUKa. Pelienue 3a1au ¢ ucnoip3oBaHueM ypaBHeHus: KnaiinepoHa-
Menpneneesa.

XuMH4YecKass KHHETHKA. PacyeT CKOpOCTH XMMUYECKON pEeaKIUu.

Teopus KUCIOT M OCHOBaHUM. Y PaBHEHMsI JUCCOLUALMU KUCIOT U OCHOBaHMM.

MeTtona IIPOCKTOB: MIPUMEPHbLIC 3aIaHUA

ArperatHble cOCTOSHMS BeulecTBa. ['a3pl: ompeseneHne HaealbHOro rasa, ypaBHEHHEM
COCTOSIHMSL MJ€aJbHOrO Tra3a. BelumciieHMe cpenHell MOJEKYJISIpHOH MacChl I'a30BOM
cMecH

ArperaTHble COCTOSIHUS BelecTBa. JKUAKOCTH, KpUTUUECKHUE TOUKU KUIAKOCTEN.
ArperatHble  COCTOSIHMSI ~ BEIIEeCTBAa.  [Bepible  BEIIECTBA:  KPUCTAIIMYECKHE,
CTEKJIO00pa3HOE COCTOSHUE, KUAKOKPUCTAIINYECKOE COCTOSIHUE, CTY/IHU, TeJId, 30JIH.
ArperaTHble COCTOSIHMSI BelllecTBa. J{ucnepcHble cucTeMsbl: qucnepcHas ¢asa u cpefa.
OKuCINTENEHO-BOCCTAHOBUTENIbHBIE TIporiecchl: Kitaccupukauss XuMHUUECKHUX pPeakIni.
Crenenb okucieHus. OKUCIUTETN U BOCCTAHOBUTENH, TPUMEPHI.
OKHCAUTENBHO-BOCCTAHOBUTEIbHBIE IIPOLIECCHI: Tunsl OKHUCJIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIUN: MEXMOJIEKYJISIPHbIE, BHYTPUMOJIEKYJISIPHBIE M .
BnusHue cpeasl Ha NPOTEKaHME  OKHUCIIHUTENBHO-BOCCTAHOBUTENBHBIX — PEAKIIHM,
HaIpaBJIeHUE PeaKIlMii, BOCCTAHOBUTEIbHBIN MOTEHIUAL.
OKHCINTENBHO-BOCCTAHOBUTEIbHBIE — Tpoliecchl:  YpaBHeHue Hepncra wu  ero
MPUIIOKEHUA. DIIEKTPOIN3: ONPENEICHUE, aHOIbI U KaTO/Abl, IPUMEHEHUE.



8. OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC MPOLIECCHI: 3HaueHue OKHUCIIUTEIBHO-
BOCCTAHOBUTEJBHBIX IpoLEccoB B mpupozae. CoCTaBlIeHHE YpaBHEHUN OKHCIHMTEIBHO-
BOCCTAHOBUTEJIBHBIX PEaKIi (MOHHOE M MOJIEKYJISIPHOE YPaBHEHUS PEAKLIUA ).

IIpuMepHbIe TEMBbI IUCKYCCHIA:
1. XuMmuyeckas TepMOJIUHAMUKA:

[Ipeamer wu3yueHHs] XUMUYECKOW TEPMOJMHAMUKH, HCTOpUS pa3BUTUA. (OCHOBHBIE
MOJIOKEHUS XUMUYECKON TEPMOJMHAMUKHU. TepMOIMHaMUU€ECKasi CUCTEMA — ONPEEICHUE, TUIIbI
CHUCTEM: TeTepO- W TOMOTEHHBIC; OTKPBITHIE, 3aKPBIThIE M W30JUPOBAHHBIC. YpaBHEHUE
coctosiuusi  Knaneiipona-MenzeneeBa.  3aKkOHbl ~ TepMmoauHaMuku.  [lepBbii  3akoH
TEPMOJUHAMUKHU: (DOPMYITHPOBKH, BHYTPEHHSIS SHEPTHUsl, S9K30- U SHIOTEPMHUECKUE MPOIICCCHI.
N3o00apHbiii  mporiecc, SHTanbnusA. M30xopHbIH mporiecc. PacyeT TemIoTel B XUMHYECKHX
peakuusx. Bropoii 3akoH TepMOAMHAMUKHA. DHTPONUS, €€ U3MEHEHHE B PA3IMUYHBIX IIPOLIECCax.
TepmonuHaMuueckass BEpPOSITHOCTh  CYIIECTBOBaHWS  cucTeMbl. OIlLleHKa  HalpaBJECHUs
MPOTEKAHUS MIPOIIECCOB C MOMOIIBIO YHTpONUU. Tpetuii 3akoH (moctynar [lnanka).

2. XumHuecKas KMHETHKA:

CKkopoCcTh XMMHYECKHMX peakiui. MexaHusm xuMmuuyeckux peakuuid. Kartamms.
XHUMHUYECKOE paBHOBECHE. DHEPreTUKAa XMMHUYECKUX IPOLECCOB. 3aKOH JEHCTBYIOLIMX Macc.
3aBUCHUMOCTBH CKOPOCTH PEAKIINI OT TEMIIEpaTypHI.

3. Teopust KUCIOT U OCHOBAHUH:

OOmias xapakTepuUCTHKa KHUCJIOT M OCHOBaHMM. VcTopusi pa3sBUTHS NpEACTaBIICHUH.
Kucnotsl u ocHoBanus o teopuu Appenuyca. [Iporonnast Teopust bpencrena: knaccudukanus
KHUCJIOT U OCHOBAHUM, paCTBOPUTENU. DJIEKTpOHHas Teopus JIbtonca: onpesesieHne OCHOBaHUS U
KHCJIOTBI, IPUMEPBI.

4. OKHUCIHUTEIbHO-BOCCTAHOBUTEIHHBIC MTPOILIECCHI

Knaccudpukanus xumuueckux peakuuid. CreneHb okucieHus. OKuCIUTETH U
BOCCTAaHOBUTEIH, TIPUMEPBHI. Tuner OKHCITUTEIHHO-BOCCTAHOBUTEIBHBIX peaKIuii:
MEXMOJIEKYJIIPHbIE, BHYTPUMOJIEKYJIIpHbIE M Jp. BiusgHue cpeapl Ha NpPOTEKaHUE
OKHCITUTEIHbHO-BOCCTAHOBUTENFHBIX PEAKIUi, HAMpaBJICHUE pPEaKlUil, BOCCTAHOBUTEIbHBIN
noteHuuan. YpaBHeHne HepHcra u ero nmpuiokeHus. DJIEKTPOJIU3: OINpeAesieHHe, aHOAbl U
KaTo/Ibl, MPUMEHEHHE. 3HAUCHHE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX IIPOIIECCOB B IIPUPO/IE.

Cnucok JIUTepaTypsl VI TUCKYCCHIT U DBPUCTHYECKUX DeceN

1. T'munka, HJL O6mas xumus: YueOHUK 1715 akagemudeckoro 6akamnaspuata / H.JL.I nmunka.
— JIro6epust: FOpaiit, 2016. — 729 c.

2. Kapanetssnu, M.X. O6mas u Heopranudeckas xumusi: YueOnuk / M.X. Kapanetssui, C.1.
Hpakwus. - M.: K] JIubpokom, 2015. - 592 c.

3. Pocun, 1.B. O6mas u HeopraHuueckasi XuMHsl. COBpEMEHHBIH Kypc: YuebHoe nocobue ams
OakamaBpoB / M.B. Pocun, JI.JI. TomuHa. - Jlrvo6epubr: FOpaiir, 2016. - 1338 c.

4. Cysopos, A.B. O0mas u HeopraHudeckasi XuMus B 2 T: Y4eOHUK JIJIsl aKaIeMUYECKOTO
OakanmaBpuata / A.B. CyBopoB, A.b. Hukonbckwii. - JIro6epusr: FOpaiit, 2016. - 607 C.

5. Xoswues, O.A. Obmas xumus. Teopus u 3anaun: Yueo6Hoe nocodue / O.A. Xozues, A.M.
Xo3sues, B.b. Ilykruesa. - CI16.: Jlans, 2014. - 496 c.

6. Xomuenko, .I'. O6mas xumus. / 1.I'. Xomuenko. - M.: HoBas Bonna, 2014. - 463 C.

7. Xpyuesa, 11.B. OGmas u Heoprannueckas xumusi: Yueonuk / 1.B. Xpymesa, B.1.
[epbakos, J1.C. Jleanona. - CII6.: Jlans I1, 2016. - 496 c.



TemMbl KOHTPOJIBLHBIX PAa0OT MO0 XUMHUH
Koumponvnas paboma Ne 1.
Xapakrepucrtuka 351eMeHToB | rpynmsl [lepuoanueckoil cucTemsl (I1eJI0YHbIE METAILIBI)
Bopopoanas xumuueckas CBS3b.
KonebarenbHble peakuuu.
UcnonwsizoBanue Oz u HyO, Kak 3KOJOTHYECKH YUCTHIX OKUCIUTEIIEH.
ITonumepsr.

arONE

Koumponvnas paboma No2
1. Xapaxrepucrtuka snemenToB || rpynmsl [leproanueckoii cucteMsl (11e109HO-3€MENbHbBIE
MeETaJlIbl)
HNoHnHas xumudeckas CBs3b.
Buapl xuMru4yeckoro aHajan3a BellecTBa (KaueCTBEHHBIM U KOJMYECTBEHHBIN ).
XUMHUYECKHUE MPOIIECCHl B BEPXHUX CIOAX aTMOC(EpHI.
SIBiieHne paaAnoOaKTUBHOCTH.

aswnN

Koumponvnasa paboma Ne3
Xapaxrepucrtuka nemeHnToB |1 rpynmner [lepuoaudeckoii cuctemsl
MexMOoNeKyIsIpHas XUMAYECKas CBSA3b
[Tonmmmepsr.
O30HOBBIH C110M 3eMJIH.
DNEKTPOXUMHUYECKHE CUCTEMBI.

agrwbdE

Konmponvnas paboma No4
XapaxTepucrtuka 3neMeHToB |V rpynnsl [leproguueckoii cuctembl
Mertannuyeckas XUMUYECKas CBA3b.
SIBieHue pairoaKTUBHOCTH.
PacnipocTpaHeHHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB.
I{enHble peakuun

agrONE

Koumponvnas paboma Ne5
XapakTtepuctuka 31eMeHToB V rpynimsl [lepuonudeckoil cucteMsl.
DNEKTPOXUMHUYECKHE CUCTEMBI.
XVMHYECKOE 3arpsI3HEHUE MOYB TSHKEIBIMU METAIITIAMH.
[IpenenbHO AOMYCTUMbIE KOHIIEHTPAIMH 3arpsi3HAIOIINX BEIECTB.
ITonumepsl.

agrwdE

Konumponvnasa paboma Neb
Xapaxrepucrtuka aneMenToB VI rpynmst [lepuoanueckoit cucteMsl.
Karanuzatopsl
KomniieMeHTapHOCTD.
Bo3HMKHOBEHHE aTOMOB XMMHUYECKUX 3JIEMEHTOB.
[lenHbIe peaknuy.

Koumponvuas paboma Ne7
Xapaxrepucrtuka nemenToB VI rpynmnsl [leproanueckoil cucteMsl (rajgoreHsl).
Bydepusbie cuctemsl
[TpumeHeHue XJiopa, 030Ha U MEPOKCUAA BOAOPOIa B 00paboTke BOJIbl. OUMCTKA CTOYHBIX
BOJI.
4. VloHHas XMMHYECKas CBA3b.
5. BoaoponHsblil mokaszarens.

Koumponvnas paboma No§

1. Xapaxrepucruka snementoB VIl rpynmnsl [lepuonndeckoii cuctemsl (MHEPTHBIE T'a3bl).

asrLONE

wnN e
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MeTtonbl PU3NKO-XUMUYIECKOTO aHATH3A.
JucniepcHble CUCTEMBI.
KopaneHTHass XMMHYECKas CBS3b.
[TapameTpbl YUCTOTHI BEILIECTB.
Koumponvnas paboma No9
Pa3BuTne XuMuM Kak HayKH.
Bo3HMKHOBEHME aTOMOB XUMUYECKHX 3JIEMEHTOB. [ 'nnore3a boibiioro B3pbiBa.
Kartanuzatopsl, siBieHHE KaTalu3a.
Honnas xuMudeckast CBI3b.
«TspKenple METaJUTBI): UCTOYHUKH, OCOOCHHOCTH 3arpsI3HCHUS U BIMSHUE Ha YEJIOBEKA.

Konmponvnas paboma Nel(
OTtkpsITHE 3aKOHA cOXpaHeHus Macchl BenlecTs (M.B. JlomoHoCOB).
[Tonumepsl.
KoBasieHTHast XMUMHUYeCKast CBS3b.
KpemHuii — ero pacnpocTpaneHHOCTb U POJIb B IPUPOJE.
PangnoakTuBHBIE 371eMeHTHI. PainoakTuBHOE 3arpsi3HEHUE TTOYB.

Koumponvnas paboma Nel 1
OCHOBBI aTOMHO-MOJIEKYJIIPHOTO YUEHHUSI.
SIBieHME paMOaKTUBHOCTH. PaquoakTHBHOE 3arpsS3HEHUE BOIHBIX SKOCHCTEM.
Bopopoanas xumuueckas CBSI3b.
Karanutnueckue cucremsl.
PacnipocTpaHeHHOCTh aTOMOB XMMHYECKHUX 3JIEMEHTOB B MIPUPOJE.

Konmponvnas paboma Nel2
3aKOH COXpPaHEHMsI MacChl U SHEPTUU.
HNonHas xumudeckas CBs3b.
KomniieMeHTapHOCTD.
VYriepon — pacpoCTpaHEHHOCTh B IIPUPOJE U POJIb B )KUBBIX OPraHU3MaXx.
PanuoakTuBHOE 3arpsi3HEHNE aTMOC(EPHI.

Koumponvnas paboma Nel3

Hcropus oTkpeITus 1 pa3BuThe Ilepuoauueckoro 3akoHa.

HonHnas xumudeckas CBs3b.

SBnenue 0ydeproctu. bydepHsie cuctembl

PangnoakTuBHOE 3arpsi3HEHHE TIOYB.

O110BO — pacrpocTpaHeHHE B IPUPOJE U IPUMEHEHHUE B YEIIOBEUECKON AEATEIbHOCTH.
Koumponvnas paboma Neld

Teopus xumnueckoro crpoenus A.M. byrneposa.

KoBasieHTHast XUMHUYeCKast CBSI3b.

Bonopoansiii nokaszarens - pH. Onpenenenue, cBoiicTBa 1 3HAYSHHS B Pa3HBIX CpeAax.

VcTopust OTKPBITHS SIBICHUS PAJIMOAKTHBHOCTH U €T0 3HAYEHUE B U3YUYCHUH CTPOCHHS

aToMa.

5.

s E

Oco0eHHOCTH XMMHUYECKOT0 3arps3HeHus Teppuropun Camapckoil obnactu.

Koumponvnas paboma Nels
3aKOH COXpaHEeHHUs1 MacChl U YHEPTUH.
BonmoponHas xumudeckas CBs3b.
JucniepcHble cucteMsl. [Ipumepsl JUCTIEPCHBIX CHCTEM pa3HBIX TUIIOB.
VYriaepox — pacnpocTpaHEeHHOCTh B Ipupo/ie. Bo3HUKHOBEHNE yriisd 1 HEPTH.
OcoOeHHOCTH XUMHUYECKOTO 3arpsi3sHeHus: Tepputopuu Camapckoi 001acTH.



Koumponvnas paboma Nel6

1. HWctopus oTkpeiTHs B pa3BuTHe [leproanyeckoro 3aKoHa.
2. BogoponaHas XMMHYECKast CBS3b.
3. KBanrtoBas teopust cBera. Ee 3HaueHue B pa3BUTHH MPEACTABICHUI O CTPOCHUH aTOMOB
XUMUYECKUX DIIEMEHTOB.
4. Won — cBOMCTBa, BCTPEYaeMOCTh 1 POJIb B IIPHPOIE, €I0 3HAUCHHE JIsl 30POBbs UEIOBEKa.
5. XuUMMUECKHE 3arps3HEHMSI B CEJIbCKOM XO0341CTBE.

Koumponvnas paboma Nel7
NonHas xumuyeckas CBs3b.
[Tonumepsl. Peakuys NOJMKOHIEHCALIUH.
Oco0eHHOCTH XMMHUYECKUX CBOMCTB 3JIEMEHTA yTiepo/a.
«TspKenble MeTalIb»: HCTOYHUKH, OCOOEHHOCTH 3arps3HEHMs] U BIUSHUE HA YeJIOBEKa.
@TOp — CBOICTBA, BCTPEUAEMOCTD B IIPUPOJIE, UCIIOJIB30BAHUE YETOBEKOM.

arONE

Koumponvnas paboma Nel8
BonmopoHas xumudeckas CBs3b.
MeTto1bl PU3UKO-XUMUYECKOTO aHAIH3A.
Xapaxrepucrtuka nemenToB VI rpynmer [lepuonndeckoii cuctembl (HHEPTHBIE Ta3bl).
XUMHUYECKHUE 3arpsI3HEHHS B CEITLCKOM XO3STHCTBE.
docdop — ero pacrpoCTpaHEHHOCTh U POJIb B TIPUPO/IC.

agrwbdE

Konmponvnas paboma Nel9
Bonoponnsiii nokaszarens - pH. Onpenenenue, CBONCTBA U 3HAUEHUS B Pa3HbIX cpeax.
Bupl XuMu4eckoro aHanusa BellecTBa (KayeCTBEHHBIH U KOJIMUYECTBEHHBIN).
Xapaxrepuctuka nemenToB VI rpynnsl Ileproanueckoil cucteMsl (rajgoreHsl).
Kanbuuii — ero pacnpocTpaneHHOCTb, POJIb B IPUPOAE U B )KUBBIX OPraHU3Max.
XUMHYECKHUE 3arpsA3HEHNS OT TPAHCIIOPTHO-A0POKHOTO KOMILJIEKCA.

s E

Koumponvnas paboma Ne20
Pa3BuTHe XMMHUM KaK HAYKH.
NonHas xumuyeckas CBs3b.
Peakiuu momMepu3aIiy U MOJTHKOHICHCAIHH.
PagroakTHBHOE 3arpsi3HEHKE U €T0 BAMSHUE Ha YeioBeka. J[03b1 00 ydeHus.
Cepa — pacnpoCTpaHEHHOCTb, POJIb B IPUPOJIC U IPUMEHEHUE B XUMUYCCKON
MIPOMBIIIJICHHOCTH.

agrwdE

Koumponvnas paboma Ne21
1. KoBaneHTHas XUMUYECKasi CBS3b.
2. KsanroBas Teopust cBeta. Ee 3HaueHHE B pa3BUTHU MPEICTABICHUI O CTPOSHUH aTOMOB
XUMHYECKHX DJIEMEHTOB.
3. Kammii — ero pacnpocTpaHeHHOCTB, POJTb B IPHPOJIE U TPUMEHEHHE B CETTLCKOM XO3SHCTBE.
4. Xapakrepuctuka snemMeHToB |l rpynmer [lepronndeckoii cuctembl
5. Xumuueckue 3arpsa3HeHHs OT TPAHCIOPTHO-JOPOKHOTO KOMILJIEKCA.

Koumponvnas paboma Ne2?2
MexxMonexysipHas XUMUUYECKasi CBS3b
Bo3HUKHOBEHME aTOMOB XMMHUYECKHX AJIEMEHTOB. [ nnore3a bonpioro B3peiBa.
Bunbl xuMudeckoro aHaan3a BeliecTBa (Ka4eCTBEHHBIN M KOTMYECTBEHHBIH ).
CTpoHIUi — €ro paclpoCTPAaHEHHOCTD B MMPUPOJIC U TPUMEHEHUE YEITOBEKOM
XUMHYECKHUE MPOIIECCHl B BEPXHUX cI0gx atMochepsl. OOpa3zoBaHHE 030HOBOTO CIOSI.
Koumponvnas paboma No23
1. Pa3BuTHe XMMUU KaK HayKH.

agbrwbnE



Bonoponnsiii nokaszarens - pH. Onpenenenue, cBONCTBA U 3HAUEHUS B Pa3HbIX cpeax.
Xapakrepucrtuka 35eMenToB |V rpynmel [leproaudeckoit cucTeMBbI
XUMUKO-OHOJIOTHYECKHE MTPOIIECCHI B CTOYHBIX BOJAX.
AJFOMUHUH — €T0 pOJIb U BCTPEYAEMOCTh B IPUPOJE, IPUMEHEHHUE YETIOBEKOM
Koumponvnas paboma Ne24
Bonopoanas xumuueckas CBS3b.
MeTtoap! PU3NKO-XMMHUYECKOTO aHAIH3A.
XapaxTepucrtuka neMeHToB | rpynmsl [lepuoanueckoit cucteMsl (IeTI0YHbIE METaLIb)
[IpenenbHO JOMYCTUMBIE KOHLIEHTPAIMHU 3arPSI3HSIONINX BEILIECTB.
[Tpo6GiieMa KUCTOTHBIX JOXKACH U UX BIUSHUE HA SKOCUCTEMBI.
Koumponvnas paboma Ne25
DIIEKTPOXUMUYECKHUE CUCTEMBI.
Buabl xumuueckoro anannsa BeiecTBa (Ka4eCTBEHHBIM M KOJTMYCCTBEHHBIN ).
Meramueckass XMMUY€ECKas CBA3b.
Toxkcuueckoe nelcTBrE 3arpA3HSIOLUINX BEIIECTB HA KUBYIO KIETKY.
ArperaTHble COCTOSIHHSI BEILIECTBA: TBEPOE, XKHUAKOE, Ta3000pazHoe. Kukue KpucTalibl.

SAREI A

agsrwONE

agrwpdE

Konmponvnas paboma Ne26
1. KsanroBas teopus cBeta. Ee 3HaueHue B pa3BUTHUU IIPEJICTaBICHUNA O CTPOEHUU aTOMOB
XUMHYECKHX DJIEMEHTOB.
2. Xapakrepuctuka snemenToB || rpymmsr [Tepruoanyeckoii cuctemMsl (IEI0YHO-3eMETbHbIE
METaJlIbl)
3. XuMmuueckas CBs3b: ClIOCOOBI 00pa3oBaHusl. BUIbl XUMUYECKO CBSI3H.
4. XuMuueckue UCTOUYHUKH 3JIEKTPUUECKOr0 TOKA.
5. 3arpssHeHue ruapochepsl «THKETBIMU MEeTAIIAMIY, (PU3UKO-XUMHUYECKHE METO/IbI OYUCTKU
BOJI OT TSKENbIX METAJIOB.

Konumponvuas paboma Ne27
MerTammdeckass XUMHYECKast CBS3b.
VcTuHHBIE U KOJUTOUIHBIE pacTBOpbI. O0IIMEe CBONCTBA PACTBOPOB.
DK30- ¥ 9HI0TEPMHUECKUE peakiun. [Ipumepsl.
[Tpobnema KUCIOTHBIX JOXKIEH U UX BIUSHUE HA SKOCHCTEMBI.
Ou3nuecKkre 1 XUMUYECKHE METO/IbI pa3elieHHs], OYMCTKH 1 aHaJIi3a BEIIeCTB.

agrONE

KOHTPOJIBHBIE BOITPOCBI
PA3JEJI |. DYHIAMEHTAJIBHBIE 3AKOHbBI U TEOPUU XUMHUU

. [Ipeamet uzydueHuss Xumuu;

. Onpenenenus: BEIECTBO, MOJIE, IBUKECHHUE;

. @OpMBI IBUKEHUS MATEPUU;

. Bo3HUKHOBEHHE aTOMOB XMMHUYECKUX 3JIEMEHTOB;

. X¥IMHU€eCKasi 3BOJIIOIUS MAaTEPUH;

. PacipocTpaHeHHOCTh XUMHUUECKHUX 3JIEMEHTOB;

. ATomHuas macca. Moib. BaneHTHOCTD;

. NoHBI: KaTHOHBI U AHUOHHI,

. YpaBHEHUE XUMUYECKON PEAKUU;

10. Mcropust pa3BUTHS NPEACTABICHUI O CTPOCHUH aTOMa;

11. Teopus H. Bopa;

12. BoHoBas MexaHuKa. Teopus 31eKTpoHHOTo cTpoeHus atoMa IlIpennnrepa. BomHosas
byHKIHS;

13. OpburtanbHble KBAHTOBBIC YHCIIA;

14. AtomHuble opObuTanu. [IpuHIMIIEI 3aI10THEHUS AaTOMHBIX OpOUTAIeH;

OO ~NO O WN —



15. Oneprus nonnszaunu. CpoJaCTBO K 3JIEKTPOHY. DIEKTPOOTPULIATEIBHOCTD;
16. ®opmynuporka [lepuoguueckoro 3akona /.M. Mennaeneena,

17. Xapaxrepuctuka nepuoj, rpynmsl, HOArPYIIIbL;

18. s, p, d, f-anemenTsr;

19. BHyTpeHHSs IepUOIUIHOCTE. [leprnoanyeckue cBOWCTBa aTOMOB;

20. Papuyc atoma: mIkaisl panycoB, IPUMEPhI, U3MEHEHUE painyca B IEPUOJIE U MOATPYIIIIE;
21. DHeprusi MOHM3ALMU: OIpEJCIICHHE, NPUMEHEHHE B XUMHH, M3MEHEHHE B MEPHOAE U

MOATPYIIIIE;
22. OCHOBHBIE XapaKTEPUCTUKH XUMUYECKON CBSI3U: SHEPTHS, JUIMHA, TOJISPHOCTB;

23. Tumnbl XMMUYECKON CBSI3U: KOBaJICHTHAsl, MOHHAsI, MeXMOoJeKysipHas (Ban-nep-BaanbcoBa),

BOJIOPOJIHASI, METAJUINYECKas;

24. CTpyKTyphl BElIeCTBA: MOHHAsI, MOJIEKYJISIpHAs, HOHHO-KOBAJICHTHAs!, aTOMHAs;
25. Uctopus pa3BUTHS MPEACTABICHUNA XUMUYECKON TEPMOANHAMUKHY;

26. OCHOBHBbIE OJIOKEHUS XMMUYECKOH TEPMOANHAMUKH;

27. TepmoarHAMHUYECKAs! CUCTEMA, THITBI CHCTEM: T€TePO- U TOMOTCHHBIE; OTKPBITHIC
U U30JIMPOBAHHBIE;

28. YpaBuenwue cocrostaus Knanelipona-MeHneneesa;

29. IlepBblii 3aKOH TepMOAMHAMUKHU: (OPMYIMPOBKH, BHYTPEHHSISI SHEprus,
HHJIOTEPMHUYECKHE MPOIECCHI;

30. M300apHblii Mporiecc, SHTATBITNS,

31. 3oxopHBIii Iporiecc;

32. Pacyer Tena0Thl B XUMHUYECKUX PEAKIIMSIX;

33. Bropoii 3aK0H TepMOIMHAMUKH;

34. DHTponus, ee U3MEHEHHUE B Pa3JInYHbIX IIpoleccax;

35. TepMonHaMHUECKasi BEPOSITHOCTD CYIIECTBOBAHUS CUCTEMBI;

36. OreHka HarpaBJeHHsI IPOTEKaHHsI IPOLIECCOB ¢ OMOILBIO SHTPOIUH;

37. Tperwuii 3ak0oH TepmoauHamMuku (octynat [Lnanka);

38. CKopoCTh XUMUYECKUX PEaKIUi;

39. MexaHu3M XUMHYECKHUX PEaKIIHiA;

40. Karanus;

41. XvMHUYECKOe PaBHOBECHUE;

42. 3akoH AeWCTBYIOLIMX Macc;

43. 3aBHCHMOCTb CKOPOCTH PEaKIUil OT TeMIepaTyphI,

44, T"a3bl: onpeieNieHne UAealbHOrO T'a3a, ypaBHEHNEM COCTOSTHUS MJI€alIbHOTO Ta3a;
45. )Kunkoctu, KpUTUYECKUE TOUKH;

46. Tsepabie BEIIIECTBA: KpUCTaNINYECKHUE, CTEKJIOO0pa3zHoe
KHUJIKOKPHCTAIUTMNIECKOE COCTOSIHUE, CTYIHH, TeIH, 30711,

47. JlucriepcHble CUCTEMBI: JUcnepcHas da3a u cpefa,

48. VicTHHHBIE U KOJUTOUIHBIE PACTBOPHI;

49. PacTBOpUMOCTb;

50. CoiicTBa pa30aBICHHBIX PACTBOPOB HEAIIEKTPOIIUTOB;

51. BapuaHThI THAPOIN3A;

52. Tuaposns coei;

53. HachbllieHHBI pacTBop;

54. KucnoTsl 1 OCHOBaHUS IO TEOPUH AppeHunyca,

, 3AKPBIThIE

O9K30- H

COCTOSIHHE,

55. IIpoTonnas Teopus bpencrena: knaccudukanus KUCIOT U OCHOBAHUHM, pAaCTBOPUTEIIH;

56. DnexTpoHHas Teopus JIpronca: onpeaeeHue OCHOBaHUS U KUCJIOTHI, TPUMEPHI;
57. DNeKTpOINTHI;

58. CreneHnb IUCCOIMAIIIH;

59. Knaccugukanus >1eKTpoInuTOB;

60. 3akoH pazbasnenus (OcTBanbA);

61. Bydepusie pactBopsl. bydepHas emKocTb;



62. IIpousBeneHre paCTBOPUMOCTH. AKTUBHOCTh U MOHHAS CUJIA;
63. Knaccudukanus XuMAYECKUX PEaKIInii;
64. CTerieHb OKMCIICHMS,
65. OKUCIIUTENIN U BOCCTAHOBUTEIH, IPUMEPHI;
66. TUIBI OKUCTUTEILHO-BOCCTAHOBUTEIHHBIX PEAKIIUNA: MEKMOJICKYIISIPHBIC,
BHYTPUMOJIEKYIISIPHBIE;
67. Biuanue cpensl Ha OBP;
68. Hanmpasnenne OBP, BoccTaHOBHUTENBbHBIN TOTCHIINAIT,
69. Ypasuenue HepHcTa 1 ero npuiioxxeHus;
70. DneKTposn3: onpeneieHue, aHoIbl U KaTo/bl, IPUMEHEHHE;
71. 3HaueHNE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX ITPOLIECCOB B PUPO/IE;
72. O611ast XxapaKTepruCTHKa OPTaHUYECKUX COSTUHEHU;
73. KommiemMeHTapHOCTb;
74. OtnuuuTenabHble 0COOCHHOCTH OPraHUYEeCKUX COCTUHEHU;
75. DneMeHThI-OPTaHOTe€HbI, U30MEPUsl, KOBAJICHTHBIC CBSI3U;
76. Teopus XMMHUYECKOTO CTPOCHHSI OPraHUYECKUX COCTUHEHUM;
77. CBoiicTBa yriiepoa;
78. Knaccudukaius opraHn4ecKuX COCTMHCHUH;
79. IlpenenvHble (HACBHIIIICHHBIE) YTIIEBOOPOIBI;
80. HenpenenvHbie (HEHACHIIIIEHHBIE) YTIEBOI0POIBL;
81. [IpenenpHbIe MUKINIECKHUE YTIIEBOIOPOIBL;
82. ApoMaTuyecKkue yriieBoJ0pObl;
83. 'anoreHnpon3BOAHBIE YTIIEBOIOPO/IOB;
84. Criuptel u enounsl. [Ipocteie 3¢upsi;
85. AMUHEI. AMHHOKHUCIIOTEL U O€JIKH,
86. Anpaernansl 1 KETOHEI,
87. KapOOHOBBIE KUCIIOTHI;
88. CnoxHble 3(pupbl KapOOHOBBIX KHCIIOT;
89. XKupsl. YrieBossr,
90. IMonumepsl. OnpeneneHne, COCTaB U CBOMCTRA;
91. Knaccugukanuu noiumMepos;
92. Peakmuu oOpa3oBanus (MOJTUMEPU3AIMH U TIOTUKOHICHCAIUN);
93. IlpuMeHeHne MOIUMEPOB;
94. IIpupoaHble TOIUMEPSHI (IPUMEDPHI);
95. CunTeTnueckue noaumepsl (IpUMepHI);
96. KauecTBeHHBII U KOTMYECTBEHHBIN aHAIIN3, UX OMPEIEICHHUS,
97. llpenen oOHapyKEeHHS BEIIECTBA;
98. Knaccudukamuss METOJOB B 3aBUCUMOCTHM OT: BHAA AaHATU3UPYEMBbIX YacCTHII,
YYBCTBHTEIHHOCTH;
99. UncToTa BEIISCTB;
100. KonmnuecTBeHHBIN aHAIN3: ONPEACIICHUE, TPUMEHSIEMBIE METO/IBI;
PA3JIEJI I1. CBOMCTBA DJIEMEHTOB U X COEJIMHEHUI
1. Bomopom: cTpoeHMe aToMa, CBOWCTBA, HW30TONBI, IIOJIYYEHUE B IPOMBIIIJIEHHOCTH,
MIPUMEHEHUE;
2. Kucnopon: cBolicTBa, 030H, IpuMeHeHue. Boga: cTpoenne Mosiekyibl, cBoicTBa. [lepexuch
BOJIOPOJA;
3 l'anoreHsl: MoONOXKEHUE B IEPUOANUECKOMN cHCTeMe, O0IIast XapaKTepUCTHKA;
4. Ilpumenenue ranoreHoB. Co/iepikaHre B )KUBBIX OPTaHU3MAaX M OMOIIOTUYECKOE JICHCTBHE;
5. Cepa, cenen, teyp (xampkoreHsl - VIA rpymnmna nepuoguuecKod CHCTEMbI): CBOWCTBA
MPOCTHIX BemiecTB. O01as XapakTepUCTHKA;
6. Cepa: CBOWCTBa, KPYyroBOPOT CEphl B MPUPOJIE, COCAUHEHHUS CEPhl B Pa3HBIX CTEMEHAX
OKHCJICHUS,



7. llpumenenue cepsl. CoiepkaHue B )KUBOM OPraHU3Me M OMOJIOTHUYECKOE ACHCTBUE;

8. CeneH u Temnyp, uX IPUMEHECHUE;

9. Azot, docdop, Meibsk, cypbMa BucMyT (VA rpynmna): o0mas XapakTepucTHKa U CBOHCTBA
npocThix BemecTB. Coenunenus. CopepkaHue B dKUBOM OpraHU3Me U OMOJIOrMYECcKOe JICHCTBUE;
10. Yrnepon, kpeMHUii, TepMaHuid, 0s10Bo, cBuHel (IVA rpynma): cBoiicTBa U MPUMEHEHUE
MIPOCTHIX BEIIECTB;

11. Yrnepon: annmoTpomnHbie MOTU(MUKAIINN, XapaKTEPUCTUKA COSTMHCHUI;

12. KpeMHuii: o0mias XxapakTepucTHKa, COSAMHEHUS U IPUMEHEHUE;

13. I'epmanmii, ero CBONCTBA;

14. On0BO 1 CBUHELI: CBOMCTBA, XapaKTEPHbIE CTENIEHU OKUCIIECHMs, coequHenus. Coaepxanue
AJIEMEHTOB B JKHUBBIX OPraHU3Max U UX OMOJIOTMUYECKOE JICHCTBUE;

15. JlanTaHOUIBI: KpaTKasi XapaKTePUCTHKA. XapaKTEPHbBIE CTEIIEHU OKHCIICHUS;

16. Xpom momu6aen Bonsdpam (VIb rpymnma): cBoiicTBa npocThix BemecTs. [Ipumenenue.
CopepxaHue B )KHBOM OpraHu3Me U OMOJIOrHYecKoe IeHCTBUE;

17. Mapranew, »ene30, kobansTt, HuKkeab (V1Ib rpymnmna): ucnonab3oBanue, CBONCTBA MPOCTHIX
BEIIECTB, IPUMEHEHUE;

18. bop u noarpymnmna antomunus (1A rpynna): Xapakrepructuka 6opa 1 €ro COeIMHEHUM;

19. Anmromunuii U Apyrue 3neMeHTsl noarpynmsl. CoaepikaHue B AKHUBOM OpraHU3Me U
ononoruueckoe AercTaue. Tokcnueckoe eficTBHE;

20. Iunk, kaamuii, ptyts (I1A). Menb, cepedpo, 30mo0to (1A);

3agaum K IK3aMeHy 10 XUMHH
1. 3agaua: CocTaBbTe ypaBHEHHE PEaKIIMU B HOHHON M MOJIEKYJISIPHOM (hopMax, ONpeienTe
OKHCIIUTENb U BOCCTAHOBUTEIIb, HAMMUIINTE OATaHC peaKuu:
KNO; + C — KNO, + CO,
KMnO; + H,O — MnO, + KOH

3. 3amaya: CoctaBbTe ypaBHCHHE PEAKIIMM B MOHHOW M MOJICKYJISIDHOW (opmax, OmpesesnTe
OKHUCJIUTEIh U BOCCTAHOBUTENb, HAMTUIINTE OAIaHC PEaKIIUU:

2. 3amava: CocraBbTe ypaBHEHHE PEAKIIMM B MOHHOW M MOJIEKYJISIpHOW (popmax, ompeaenuTte
OKHUCJIMTEh U BOCCTAHOBUTENb, HanuIuTe 6ananc peakuun: Zn + H,SO4 — ZnSO4 + Hy

4. 3apaua: IlpuBectn k HopManbHBIM ycanoBusaM 400 M raza, B3sitoro npu —15°C u 200 mm pr.
CT.

5.321,[[8.‘13.2 CocraBbTe YpaBHCHHEC PCaKIIUU B HOHHOM U MOJIGKynSIpHOfI q)opMax, OIIPECACIINTEC
OKHCIIUTECIIb U BOCCTAHOBHUTCIIb, HAITMIIINUTC OanaHc pCaKkuu:

MnO, + HClI — MnCl, + Cl, + H,0

6.3amaga: CocTaBbTe ypaBHEHHE pEaKlMd B MOHHOW M MOJEKYISIpHOU (opmax, OMpeneinTe
OKHCITUTEh M BOCCTAHOBUTEIIb, HAMUIIIUTE OAJIaHC PEaKIINH:

Cl; + KOH — KCI + KCIO3 + H,0

7. 3amaya: Macca 1 11 a3oTa npu HOpMaNbHBIX YCIOBUAX 1,251 r. BEIYMCINUTE MIIOTHOCTH a30Ta
10 BOJIOPOJLY (€C/IM MPH HOPMAJIbHBIX YCIOBUsIX Macca 111 Bogopoaa pasHa 0,09 r).

8. 3amaya: CocTaBbTe ypaBHEHHE PEaKIIMU B HOHHOW W MOJICKYIISIpHOU (hopMax, ONpeIesTuTe
OKHCITUTEh U BOCCTAHOBUTEIb, HanuimTe Oananc peakiuu: Cl, + KOH — KCI + KCIO3 + H,0

9. 3amaya: Macca 1 11 a3oTa npu HOpMaNbHBIX YCIOBUAX 1,251 r. BEIYMCINUTE MIIOTHOCTH a30Ta
10 BOJIOPOTY (€Cu TPH HOPMaJIbHBIX YCIIOBUAX Macca 111 Bogopoaa paBaa 0,09 1).



10. 3agaua: Beruncnuts Maccy 1 M BO3/lyXa MPU HOPMAJIbHBIX YCIOBUSAX, IIpH 25 °C u 756 MM
pT. cT., ipu —15°C, ipu —10 °C u 420 MM pT. CT.

11. 3amaya: CocTaBbTe ypaBHEHHE PEAKIIMH B HOHHOW U MOJICKYJIIPHOU (hOpMax, ONpeIeInTe
OKHUCJIUTEh H BOCCTAHOBUTENb, HanumuTe Oananc peakuun: KMnO,4 + H,O — MnO; + KOH

12.3anaua: IlpuBectr k HOpMasbHBIM ycinoBusaM 800 mut rasa, B3aroro mpu 91 °C u 740 mm prT.
CT.

13. 3apmaua: [ImoTHOCTh Ta3a mo BO3ayXy paBHa 1,562. Berumciuth maccy 1n rasza mpu
HOpPMAaJIbHBIX YCJIOBUSX (TP HOPMAJIbHBIX yCIOBHSIX Macca 111 Bo3ayxa paBHa 1,29r).

14. 3agaua: B 200 r Bombl pactBopero 50 r kpucramtoruapara FeSO4*7H20. Beraucnuthb
MacCOBYIO JI0JIM KpUCTAJUIOTHApaTa U 0e3BoiHOTO cyibdara xenesa (1) B pactBope.

15.3anaua: Kakoil o0beM 3aiiMeT Npu HOPMaJbHBIX YCIOBUSX TIa3, COAEpXKalIMKA B OajioHe
eMKoCTbI0 51 ipu 8 atM. u —10°C?

16. 3agaua: [IpuBectu kK HopManbHBIM ycnoBusaM 800 mi raza, B3sitoro npu 91 °C u 740mm pr.
CT.

17. 3apaya: Beruucnuth Maccy a3ora, 3anoiHsomero 6amion emkoctso 20 1 npu 80 atm. u 25
°C

18. 3amaya: Beranciute Maccy 1 M BO3/lyXa IPU HOPMAJIbHBIX YCIOBUSAX, IpH 25 °C u 756 MM
pT. ct., ipu —15°C, npu —10 °C u 420 mm pT. CT.
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