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Xumusa
Kpurepuu ouenku

Bcero B Tecte 40 3a1annii 1ByX ypOBHEH CIOKHOCTH.

Bomnpocsl U3 yactu A:

Kaxxapiii BepHbIi 0TBET olieHnBaeTcs no 2 6amna (30 3amxanuii, 60 6amios)

Bomnpocsl u3 yactu B:

Kaxxapiii BepHbIi 0TBET onieHnBaetcs no 4 6amna (10 3amxanuii, 40 6amioB)

Cymma OamnoB moxeT aocturath 100, ecim Bce OTBETHI BepHBI. MUHHUMABHBIN Oail,
OTIPEIENIAIONINI YCTICITHOE MMPOXOXKACHUE BCTYIUTEIBHOTO UCTIBITaHUsA, — 39



IIporpamMmma BCTyNHTEIbHOIO UCTILITAHUS MO NIpeAMeTY «XUMHS».

[Ipeamer u 3agaum XxuMuUU. MeCTO XUMHUU CpPEOU €CTECTBEHHBIX HayK. ATOMHO-
MoJieKyisipHoe yueHue. Monekynbl. Atomsl. [locTossHCTBO cocTtaBa BemiecTBa. OTHOCUTEIbHAsS
aToOMHasi ¥ OTHOCUTENIbHAs MOJIEKYJIIpHash Macca. 3aKOH COXPAaHEHHUS MacChl, €ro 3Hau€HUE B
XUMUU. MoJp — eauHuIa Koau4yecTBa Beuectsa. MoisgpHas Macca. Yucno ABoraapo.

CrpoeHue saep aroMOB XMMHYECKHUX 3JIEMEHTOB U AJIEKTPOHHBIX 000JIOYEK aTOMOB Ha
MpUMepe 3IEMEHTOB 1, 2, 3 1 4-ro nepuoa0B NEPUOIUYECKON cucTEMbI. M30TOIIbI.

Ilepuonnueckuii 3akoH xumudeckux snaemeHtoB J[.M. Menneneesa. Pacnpenenenue
JJIEKTPOHOB B aToOMax »3JIEMEHTOB MEPBBIX YEThIpeX MNepuonoB. Manbie U OOJbIIME MEPUOIBL,
CPYNIbl U TOATPYHIBL. XapaKTEPUCTHKA OTACIBHBIX XUMUYECKUX 3JIEMEHTOB TNIABHBIX MOATPYIII
Ha OCHOBaHUU IIOJIOKEHHUSI B TEPUOAUYECKOM CHCTEME M CTPOCHHSI aroma. 3HAuCHHE
MEPUOUYECKOTO 3aKOHA JIJISl TOHUMAaHUsI HAyYHOM KapTUHBI MUPA, PA3BUTHUS HAYKU U TEXHUKHU.

XHWMHUYECKUN 3JIEMEHT, IPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO. 3HAKM XHMHUYECKUX
SIIEMEHTOB W XMMHUYeCKHe (opMyibl. Pacyer MaccoBOii AONIM XMMHYECKOTO AJIEMEHTA B BEIIECTBE
o ero ¢opmyre.

Tunbl XUMHUYECKUX CBsi3eii: KOoBaJleHTHasl (MOJIApHAs M HETOJIApHAsi), MOHHAsI, BOJIOPOIHAs,
MeTauindeckas. [Ipumepbl coeMHEHUN CO CBS3SIMH Pa3HBIX THUIIOB. BajJeHTHOCTh M CTENEHb
OKHUCIICHUS.

Tunel XUMHUYECKUX PEAKIUN: PEaKkIMu COCIWHECHHS, PA3IOKCHHS, 3aMEIEeHUs, OOMEHa.
OKHCTUTENbHO-BOCCTAHOBUTENbHBIE peakius. TernoBoil apexT XxuMuyeckux peakuuu.

CKOpOCTh XMMHUYECKHMX pEaKIuil. 3aBUCUMOCTh CKOPOCTH OT MPUPOJBI PEearupyronimx
BEIIECTB, KOHIIEHTpaluu, Temmeparypbl. Karamu3. OOpaTUMOCTh XMMHUYECKUX PEaKIIHA.
XHWMHYECKOE PABHOBECHE U YCIIOBUS €I0 CMELICHUS.

PactBopel. PactBopuMOCTh BemiecTB. 3aBUCHUMOCTb PAacCTBOPHUMOCTH BEIIECTB OT UX
NPHUPOJIBI, OT TEMIEpPaTypbl, JAaBleHUs. TeruioBoil 3¢ ¢deKkT mpu pacTBOpeHHH. KoHICHTparus
pacTBOpOB. 3HAYEHHE PACTBOPOB B MIPOMBIIIJICHHOCTH, CEIHCKOM XO3SICTBE, OBITY.

Onextponutuyeckas auccoumanusa. Crenenp aucconuauuu. CuibHble U ciaOble
ANEKTPOIUTHL. Peakiinu HOHHOTO OOMeHa. DIeKTprUecKast TUCCOLUAIUs KUCIIOT, IIeNT0Yeil U CoNel.
Oxcuapl KUCIOTHBIE OCHOBHBIE, am(oTepHble. CrocoObl MONTY4YeHHMs] U CBOICTBA OKCHJOB.
OcHoBaHusl, cnocoObl MX ToONy4deHHs u cBoiicTtBa. lllenoun, WX momydyeHue, CBOWCTBA H
MpUMEHEHHE.

Kucnotsl, cBoiicTBa, crmocoObl momyueHus. Peakius Heittpanmzamuu. Comu. CoctaB u
cBoiicTBa. ['maponus coneil.

Bonopon. Xumudeckue, ¢puznueckue cBoicTBa. B3anmoneiicTBue ¢ KHCIOPOIOM, OKCUAAMHU
METAJUIOB, C OPraHMYECKHMHM BelecTBaMmu. [IpuMeHeHHne BomopoAa Kak KOJIOTUYECKH YHCTOTO
TOIUIMBA U CHIPBS JJIsI XUMUYECKON POMBIILIIEHHOCTH.

Kucnopon. Xumuueckue, pusudeckue cpoiicTBa. Asutorponus. [IpumeHneHnue kuciaoposa.
Kpyrosopot kuciopona B mpupoze.

Bona. ®usnueckue u xumuyeckwe cBoicTBa. Kpucrtamioruaparel. 3Ha4eHHE BOABI B
MIPOMBILIIEHHOCTH, CETTLCKOM XO3SUCTBE, OBITY, pupoe. OXpaHa BOIOEMOB OT 3arpsS3HEHHUS.

Xnop. ®dusnyeckne, XHWMHYECKHE CBOMCTBA. Peakumm ¢ HEOPraHM4ECKHMH U
opraHnyeckumu BemniectBamu. llomyueHue xiopa B mnpombllUIeHHOCTH. CoOeAMHEHHsS XJIOpa.
IIpuMeHeHune XJ10pa ¥ €ro COeqUHEHUN.

lanorensl. OOmias xapakTepucThka ranoreHoB. COeIMHEHHUs TaJOreHOB B MPUPOJIE HX
MpUMEHEHHE.

[Moarpymnma yrnepona. O0mas XxapakTepucTruka MeMeHTOB [V rpynmsl raBHOW TOATPYIIIIEL.
dusndecKkrue U XUMUYECKUE CBOMCTBA. YIIIepo, ero ajuioTpomnHbie popmbl. CoeTMHEHHS yIiIepoa:
okcunnl (II, IV), yronpHas kucinora u ee conu. Kpemuuii. CoennHeHuss KpeMHUS B MPUPOAE, UX
WCTIOJIb30BAaHUE B TEXHUKE.



[Tonrpynma kucnopomga. OOmas XapakTepUCTHKA SJIEMEHTOB TJaBHOW moarpynmnbel VI
rpymnmsl. Cepa, ee pu3nveckue u XuMuieckne cBoiictBa. COeMHEHUS Cephl: CEPOBOAOPOII, OKCUIBI
cepbl. CepHast KUCII0Ta, €€ CBOMCTBA, XMMUYECKHE OCHOBBI IIPOU3BOJICTBA.

OOm1ast XapakTEpUCTHKA JIEMEHTOB INIaBHOM monrpynnsl V rpynmsl. A3oT. Ousznyeckue u
xuMuueckne cBoictBa. CoeauHeHus a3oTa: aMMHMAaK, COJIM AMMOHMS, OKCUIbl a30Ta, a30THasd
KHCIIOTA, COJTU a30THOW KHUCIOTHI (PU3NYECKUE U XUMUYECKHe CBolicTBa). [Ipon3BoicTBO aMMuaka.
[Ipumenenue ammuaka, a30oTHOM KHCIOTHI M ee coineil. docdop, ero amnorpornHbie (GOpMBI,
dusnueckue u xumudeckue cBoiictBa. Okcuasl pocdopa (V), dbochopHas Kuciora m €€ CONIH.
®dochopHbIe yIoOpeHUs.

Mertamiel. [lonoxxenne B nepuommueckoit cucreme. OCOOCHHOCTH CTPOEHHUSI UX aTOMOB.
Mertannmnueckast cBsi3b. XapakTepHble GuU3MUecKue U XUMUYecKue cBoiicTBa. Kopposus Mmerasios.

Hlenounsie Metauibl. OOImIas XapakTepUCTHKAa HA OCHOBE IOJIOKEHHS B IEPHOANYECKOM
cucreme .. Menpaeneesa. CoequHeHusl HaTpusl, Kajiusi B IPUPOJE, UX NpumeHeHue. KanuitHeie
ynoOpeHus.

OO6mrast xapaktepucTuka ameMeHToB miaBHbIX noarpynn II w III rpynm nepuommueckoit
cuctemsl J[.1. MenneneeBa. Kanbiuii, ero coenuaeHus B pupoe. JKecTKOCTh BOIBI M CIIOCOOHI ¢
YCTpaHEHHUSI.

AnromMuHuil. XapaKTepuCTHKa ATIOMUHHUS W €ro COeAUHEHUH. AMQOTEpHOCTh OKCHAA
anmtomuHus. [Ipumenenune amoMuHus U ero ciiaBoB. JKene3o. XapakTepucTUKa ejie3a, OKCHJIOB,
ruapokcunioB, coneit skenesa (II) u (III). Ilpupogusie coenuuenus xene3a. CruiaBbl Kene3a —
YYyTr'yH U cTasib. [IpuMeHeHre CIU1aBoB U COEAMHEHNUN Kele3a.

Mertannyprus. Metamibl B COBpeMEHHOI TexHHKe. OCHOBHBIE CIIOCOOBI MPOMBIIUIEHHOTO
[OJy4yeHus: MeTauloB. JloMeHHOe mnpou3BoACTBO 4YyryHa. (CnocoObl NIpPOM3BOACTBA CTaJIH.
[TpoGrema MaIO0OTXOAHBIX MPOU3BOACTB B METAILUTYPIHH U OXpaHa OKpYKaroliel cpezbl. Pazsutue
OTE€YECTBEHHON METAJIIYPIUU U €€ 3HAYCHUE JUIsl pa3BUTUSI IPYTUX OTpaciiel IPOMBILIUIEHHOCTH.

OCHOBHbIE TIOJIOKEHUSI TEOPUU XUMHUYECKOoro crpoenuss A.M. byrieposa. 3aBUCHUMOCTH
CBOMCTB BEILECTB OT XHMHUYECKOTO CTpoeHus. M3omepus. DNEKTpOHHAS NPUPOJA XUMUUYECKHX
CBSI3€H B MOJICKYJIaX OPraHMYECKHUX COeTMHEHHH, ciocoObl pa3phiBa CBsI3€, MOHITHE O CBOOOIHBIX
paauKanax.

Iomonorudeckuit psax TpeeNbHBIX YITIEBOIOPONOB (alKaHOB), WX JJEKTPOHHOE U
NIPOCTPAHCTBEHHOE CTpoeHHWe SP° -rmbpummsamusi). Meran. HomeHkmaTypa ankaHOB, HX
dbuznueckue u xumMmudeckue cBoiictra. [luknonapadunsl. [IpenenpHbie yrieBogopoabl B IPUPO/IE.

DTUIICHOBBIE YIIIEBOAOPOIHI (aNKeHbI). [ oMoornueckuit psij ankeHoB. J[BoifHas CBs3b, G- U
m- cBa3M, SP° - rubpmamsammsa. dusndeckwe CBoWcTBA. M30MepHs YIIEPOJHOTO CKenleTa u
MOJIOKEHNUE JTBOMHOW cBsi3u. HoMeHknarypa. Xumudeckue cBoilcTBa. [lomydeHue yrmeBogopoaoB
peakuueil neruapupoBaHusi. [I[puMeHeHre 3TUIEHOBBIX YITIEBOAOPOAOB. [IpupoaHblii Kaydyk, €ro
CTPOCHME U CBOWCTBA.

Auerunen. TpoiiHas cBsizb, SP - ruOpuam3anus. [omMonmormdyeckuil psa aleTUIICHA.
duznyeckue M XUMHUYECKHE CBOMCTBa, NMpUMEHEHHE aueTwieHa. [lomydeHune ero KapOUIHBIM
croco0OM U3 MeTaHa.

beH3o:1, ero 31eKTpOHHOE CTpOeHUE, XUMUYECKHEe CBOMCTBA. [IpomblliuieHHOE oTyueHue U
npuMeHeHne OeHsona. [loHATHE O sSIOXMMHUKATaxX, YCIOBHSX WX HCIOJIBb30BaHUS B CEIHCKOM
XO35TUCTBE HA OCHOBE TPeOOBAHU OXPaHbI OKPYXKAIOIIEH CPEIbl.

B3anMocBsI3b npeiesibHbIX, HENPEAEIbHBIX U apOMaTUuECKUX YITIEBOJIOPOAOB.

[IpupoaHbIE NCTOYHUKH YTIIEBOJOPOAOB: HE(PTh, MPUPOTHBIN U TOMYTHBIN HEPTSHBIE Ta3bl,
yrons. @paknuonHas mneperonka Hedtu. Kpekwnr. Apomaruzanus HedrenpoayktoB. OxpaHa
OKpYXaroIen cpenbl npu HedTenepepadoTKe.

Couptel, UX CTpOEHHME, XMMHYecKue cBoiicTBa. M3omepus. Homenkiarypa cnupros.
XUMUYECKHE CBOMCTBA CHHUPTOB. [IpuMeHEHHME METUIOBOTO M ATUJIOBOTO CIHUPTOB. SIOBHUTOCTH
CIIUPTOB, UX TYOUTENBbHOE ACHCTBHUE HA OPTaHU3M YelIOBEKa.

I'eneTnueckas CBSA3b MEXKIY YIIIEBOJOPOJAMH U CIIUPTAMH.



®denHon, crpoeHue, puznyeckue cBOMCTBA. XMUMHUYECKHE CBOMcTBa ¢eHona. [Ipumenenune
¢denomna. OxpaHa OKpYKaroIIEeH cpebl OT MPOMBIIUIEHHBIX OTXO/I0B, COACPIKALINX (PEHOIL.

Anpaerunipl, UX CTpOEHUE, XMMUYEeCKUe cBoKCTBa. [lonyyeHnue n npuMeHeHne MypaBbUHOTO
YKCYCHOTO aJIbJETUIOB.

Kap6onoBeie kuciaoTel. ['omMonoruueckuii psig MpeneabHbIX OJHOOCHOBHBIX KHCJOT, HX
ctpoenue. KapOokcwibHas rpymma, B3aUMHOE  BIUSHUE KapOOKCHMIIBHOW  TPYIIBI U
YIJIEBOJIOPOIHOTO paaukaia. OU3nYecKue 1 XUMUYECKUE CBOMCTBA KapOOHOBBIX KHCIIOT. YKCyCHas,
NaJILMUTHHOBAs, CTEAPUHOBAs, OJICMHOBAs KHUCIOTHL llonyueHne W mnpuMeHeHHe KapOOHOBBIX
KHCJIOT.

Crnoxwusie 3¢upsl. CTpoeHue, MojiydeHue peakiuui dTepupukanuu. XuMAIeCKUe CBOHCTBA.
Kupbl B npupone, ux crpoeHue U cBorcTBa. CHHTETHYECKHME MOIOLIUE CPEICTBA, UX 3HAUYCHHE.
3amuTa OKpYyKaroLeil cpeabl OT 3arpsiI3HEHUS] CHHTETUYECKUMU MOIOILIUMU CPEACTBAMU.

I'mroko3a, ee cTpoeHHE, XMMUYECKHUE CBOMICTBA, posib B mpupone. Caxaposa, ee ruapoius.
Kpaxman u nemnonosa, uX CTpOEHHME, XMMHMUYECKHE CBOMCTBa, poiib B Ipupone. llpuMenenue
HEJUTION03bl U ee Mpou3BOAHBIX. [loHATHE 00 MCKYCCTBEHHBIX BOJIOKHAX. AMHUHBI Kak
opranuueckue ocHoBaHus. CrTpoeHue, amuHorpynmna. BzanMoneilicTBue aMuHOB C BOIOM U
kucnoramMu. AuuiuH. [lonydyenne aHuirHa U3 HUTPOOEH3011a, MPAKTUYECKOE 3HAUCHUE aHUIIMHA.

AmuHokucnotel. CTpoeHHe, XHUMHUYECKHE OCOOCHHOCTH, HW30MEpUsS aMHHOKHCIIOT.
AMUHOKHUCIIOTBI, UX 3Ha4€HHE B Ipupoae u npumeHeHue. CHUHTE3 MENTUAOB, UX CTPOCHHUE.
[TonsiTe 00 a3zoTOCOIEpIKALIMX TETEPOLMKINYECKUX COCAMHEHMUSX Ha MpUMEpe MUPHIWHA U
nuppoJa.

benku. Crpoenue, cTpykTypa U CBOICTBa O€JIKOB. YCIEXU B M3YYCHHH M CHHTE3€ OEJIKOB.
3HaYeHUEe MHUKPOOMOIOIMYECKOM IPOMBIIIJIEHHOCTH. HyKiIeuHOBbIE  KHUCIOTBI, CTpOEHUE
HYKJI€oTU10B. [lpuHUMI KOMILIEMEHTapHOCTH B mnocTtpoeHuu aovHou cnupanu JHK. Poinb
HYKJIEMHOBBIX KHCJIOT B )KU3HEAEATEIbHOCTU KIIETKH.

OOmme TMOHATUS XUMHH BBICOKOMOJICKYISIDHBIX COCIMHEHHUI: MOHOMEp, MOJIUMEp,
CTPYKTYpPHO€ 3BEHO, CTENEHb NOJUMEpHU3AlUU, CpPeIHss MoJieKyiaspHas macca. [lonmumepusanus,
noJMKoHAeHcauus. JIluHeliHas pa3BeTBICHHAs CTPYKTypa IMOJMMEPOB. 3aBUCUMOCTb CBOWCTB
MIOJIUMEPOB OT UX CTPOEHUS.
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