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Paznen I. BeogHast gacth

1.1.  Ilens u 3a5a9u BCTYIHTEIBHEIX UCIILITAHUN
Ilens ¥ 3a7a9u BCTYNHTENBHOTO WCIBITAHHS [0 OOINEH W IPHUKIATHON XMMHH — OIEHKA KadecTBa
IIOJTOTOBKY JIAI, OCBOMBIMKMX 00pa3oBareIbHbIe IPOrPaMMBI CPEHET0 00IIero 00pa3oBaHys, BLIBICHNE

CTCIICHH YPOBHA OCBOCHUA a6I/ITypI/IeHTaMI/I Qenepar{bHoro KOMIIOHCHTa TroCyaapCTBEHHOI'O

00pa30BaTeNbHOrO CTAaHApTa CPEAHETO 00IIEro 00pa3oBaHys [0 XUMHH.

1.2.  OGmme TpeOoBaHMS K OpraHU3alii BCTYIHUTEIBHBIX HCIIBITAHMI

BerynuTenbable HCIBITAaHUS 0 OOINEl W MPUKIIAfHON XHUMHAM IPOBOAATCS OYHO M/HIIH C HCIIONB30BAHAEM
JUCTAHIIMOHHBIX TEXHOJIOTMH B BUJIE TECTA C HCIIONB30BaHUEM CHCTEMBI IPOKTOPHHTA B COOTBETCTBHH C
[Ipukazom MunmcrepcTBa obpazoBanus u Hayku P® «O6 oco0eHHOCTSX IpHemMa Ha OOydeHHE IIO
00pa3oBaTeIbHEIM IIPOrpaMMaM BBICIIEr0 00Opa30BaHMsS - mporpamMmaM OakajaBphaTa, MporpamMMaM
ClenHaIuTeTa, IPOrpaMMaM MaruCTpaTypsl, IIPOrpaMMaM HOATOTOBKH HAy4HO-TI€IarOrHIeCKAX KaJpoB B
acnupanType Ha 2020/21 yweOmpmi rom» ot 03.04.2020 No 547. IlpomoinkuTenbHOCTH 3k3aMeHa 180

MUHYT.

1.3.  Ommucanne GopMBbI IPOBEAECHNS BCTYMUATEIBHBIX HCIIBITAHHI

PaGora cocroutr w3 26 3amanmit. Kaxnmoe u3 3amaHmii cuuTaeTcs BBIOIOJIHEHHBIM BEPHO, €CIH
9K3aMEHyEMBIH Jal NpaBUIBHBIA OTBET B BUJE IMOCIEAOBATEIFHOCTH MUQP, IETOr0 YHCIa, AeCATHIHON
WM coToH Apobu. MonekynsapHbie GOpMyIIbl XMMIYECKUX BEIIECTB B OTBETAX 3alUCHIBAIOTCS B opMmare
C2H6 (unnexcel 3amuchHIBAIOTCS B CTpoKy). IlpaBunmpHBIE oTBeT Ha 3amanms Ne 1-13 omenuBaercs 1
bamtoM, Ha 3amanusa Ne 14-21 onenunBaetcs 2 Oamiamu, Ha 3amanus Ne 22-26 orieHuBaeTcs 3 Oamuiamu.
MaxkcuManbHbI epBHUHBIM 6ayn paBeH 44, uto cooTBercTBYyeT 100 TecToBEIM OammaM. MUHUMATEHBIA
npoxomHo#t OGamn paBern 40. Ecmu abutypueHT Habpanm MeHee 40 TecTOBBIX OaioB, BCTYNHTEIHHOE
ucnsitanue cuuraercs HE npoitnenasm

CnpaBounsle Tabmunpl, Takue kak "llepuoaudeckas cucreMa XUMUYECKHX dIeMeHTOB", "PacTBopmMOCTh
OCHOBaHMH, KHCIOT M cojJed B Boje", "Psam craHAapTHBIX OSIEKTPOINHBIX IOTEHIHUANOB", OymyT

IIPEOOCTABIICHEL B CaMOM TECTE B BOIIpOCaX, B KOTOPEIX 3TO HCO6XO,D;[/IMO

1.4. TIpomomKHTETHHOCTH BCTYIUTEIHHBIX UCIBITAHUN B MUHYTaX

I[J'Iﬂ BBIOIOJIHCHHUA BCTYIIUTEIIbHOTO UCIIBITAHUA IT0 XUMHH OTBOAUTCS 180 MHHYT

1.5, CprKTypa BCTYIUTENBHBIX UCIIBITAHUHI

ITporpaMMa 1o XMMHHM I IOCTyNAOIMUX B Xumudeckud WHCTHTYT uM. A.M. Bytneposa Kazanckoro
(IIpuBomxckoro) ¢enepaabHOrO YHHBEPCHTETa COCTOMT M3 JBYX pa3lienoB. B mepBoM pasmene
IIPEACTABICHEI OCHOBHBIC TCOPSTHISCKHE IIOHATHA XHMHH, KOTOPEIMH JOJDKCH BIIaJeTh a0HTYPHEHT C TEM,
9100BI YMETh OOOCHOBHIBATh XHMHUYECKHE B (PU3UIECKUE CBOMCTBA BEIIECTB, IEPEUNCIEHHBIX BO BTOPOM

pasaciie, MMOCBAIICHHOM 3JIEMEHTaM U UX COCAWHCHUSIM.
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Pazpgeu I1. Conep:xanue mporpamMmel

Yacre L. TIpenmer xumun. MecTo XMMHM B ecTecTBO3HaHmH. Macca U sHeprus. OCHOBHBIE ITOHATHUS

xuvun. Bemecrso. Morexyia. AToM. ONekTpoH. MoH. XuMWMeCKHit MEMEHT. XUMIUeCKas GODMyIA.
OTHOCHTeNbHAs aTOMHAs W MOJIEKYJIApHas Macca. Moub. Mosipaas mMacca.

XuMHUYeCKue NpeBpaileHns. 3aKOH COXPAaHEHHs MAacchl M SHEPTHH. 3aKOH MOCTOSHCTBA COCTABA.
Crexuomerpusl.

Crpoenne aroma. AtomHOe saapo. M3oTomel. CTabWibHble W HeCTAaOHNBHBIE SApA. PaioakTHBHBIE
[IpCBPAINCHUSA, JACICHHME sNEP U SACPHBIA CHHTE3. YpaBHEHHWE pPaJUOaKTHBHOrO pacmaga. Ilepmon
IoJiypacmana.

JBolicTBeHHas npuposa 31ekTpoHa. CTpoeHHe >IEKTPOHHBIX O00O0JOYeK aToMOB. KBaHTOBBIE YHCIA.
AtomHBIe opOuTamy. DJIEKTPOHHBIE KOHQUIYPALHE aTOMOB B OCHOBHOM H BO30YXKICHHOM COCTOSHHUSIX,
upuHnyn Ilaymm, npasuno XyHma.

Hepuomuaeckuii 3akon J[.M.Meneneepa i ero 0GOCHOBAaHHE C TOYKH 3DEHHS 3JIEKTPOHHOTO CTPOSHHS
aTomoB. [Iepuoauueckast cucteMa 3J1eMeHTOB.

Xumuyeckas CBA3b. THIBI XMMHYECKHX CBs3€H: KOBaJleHTHas, HOHHAs, METAIUIMYECKAs, BOJOPOIHAIL.
Mexanusmbl 00pa3soBaHKs KOBAIEHTHOH CBS3M: OOMEHHBIH M TOHOPHO-aKIENTOPHBIA. DHEPrHs CBS3H.
lloTeniuan WOHU3AMHA, CPOJACTBO K OIEKTPOHY, OIEKTPOOTPULATENBHOCTh. IIONSIPHOCTD CBSI3H,
MHIYKTUBHBIA d0dexr. Kparnele cpasu. Mozens ruOpupusamuy opOutanedi. CBs3b 3IEKTPOHHOM
CTPYKTYPBI MOJIEKYI C HX TE€OMETPHYECKMM CTpPOCHHEM (Ha IpHUMEpe COSAMHEHMM 3IEMEHTOB 2-TO
neprona). Jlemoxanusanms 3IEKTPOHOB B COIPSDKEHHBIX CHCTEMax, Me30oMepHbIi sddext. IlorsTHe 0
MOJIEKYJISIPHBIX OpOUTATIIX.

BanentHocTh U cTenenb okucienus. CtpykrypHble Gopmynsl. Visomepus. Buisr u3omepun, CTpyKTypHAs
U IPOCTPAHCTBEHHAS H30MEPHSI.

ArperaTHble COCTOSHMS BEIIECTBA M IIEPEXObI MEXIY HUMHU B 3aBUCHMOCTH OT TEMIIEPATYPHI B JaBICHH.
l'aspl. ['asoBble 3akoHbl. YpasHeHuwe Kiadinmepona-MeHneneeBa. 3akoH ABOrafipo, MOJSPHBIA 0OHEM.
Kunxoctr. Acconmanus MOIEKYI B JKHIKOCTSX. TBepmple Tema. OCHOBHBIE THIBI KPHCTAIMYECKHX
pelIeTOK: KyOM4ecKue U reKcaroHaIbHBIC.

Knaccuukanus 1 HOMEHKIATypa XUMHAYECKUX BEIIECTB. VIHIMBHUAyalbHEIE BENIECTBA, CMECH, PACTBOPEL
IIpocTeie BemecTBa, amnorponms. Metautbl u HemeTautel. CoxHBIE BermecTBa. OCHOBHBIE KIIACCHI
HCOPTraHNYECKUX BEINECTB: OKCHIBI, OCHOBAaHUSA, KUCIOTHL, coiu. KomimiekcHble coenunenns. OCHOBHBIE
KJIaCChl OPraHMYECKHX BEINECTB: YITIEBOAOPOMBI, rajloreH-, KUCIOPOA- U a30TOCOJCPIKAIHME BEIIECTBA.
Kap6o- u rereponuxiinl. [TonuMeps! 1 MAKpOMOJIEKYIIEL.

XMMHUYECKHE DeakIuu H ux Kiaccupukamms. TwOBl pa3pbiBa XHMHYECKHX CBs3ed. IoMo- u
reTepOIUTHYECKHE peakiuy. OKUCIUTEIbHO-BOCCTAHOBUTEIBHEIE PEAKIIHH.

Tennosbie >0@eKkThl XUMHYECKHMX peakiuil. TepMoxmuMudeckue ypaBHEHHS. Temiora 06pa3oBaHES
XMMHUYECKHX coeuHeHuH. 3akoH ['ecca u ero ciencTBusl.

Cxopocts xumuueckoi peakmuu. [IpencrapneHne 0 MeXaHM3MaxX XMMHUECKHX Peakiluif. DJeMeHTapHas

CTafys peakiuu. [ OMOreHHBIE M TE€TEPOr€HHBIE PEAKIMK. 3aBUCUMOCTh CKOPOCTH T'OMOTEHHBIX pPeaKITuid



OT KOHIEHTpalM{ (3aKOH HNEeHCTByIOmEX Macc). KOHCTaHTa CKOPOCTH XHMMYECKOHW pEaKiHH, ee
3aBUCHMOCTH OT TEMIIEPATyphl. DHEPIUs aKTHBALIHH.

Jnenwe xatanmusa. KaramusaTopsl. IIpuMepsl KaTaIMTHYECKHX IIPOIECCOB. llpencTaBieHHe o
MEXaHU3MaX TOMOTCHHOTO ¥ TETEPOrCHHOT0 KaTaIm3a.

Obpatumble peaknuu. XMMHUECKOe paBHOBecHe. KoHcTanTa PaBHOBECHS, CTEIEHb IpeBpaIleHHUS.
CmelieHne XUMHYECKOTO PaBHOBECHS MOM JEHCTBHEM TEMIEpAaTypsl W [aBIeHHS (KOHIEHTPAIHH).
[Tpunmumn Jle [laTense.

Hucnepcusie  cuctembl.  Kommownuele cucTeMbl. PacTBoppl. MexanusM o6pa3oBaHHS pPacTBOPOB.
PacTBOPMMOCT BEINECTB M €€ 3aBUCHMOCTh OT TEMIIEPaTypbl M MPUPOILI pacTBOpHTeNs. Croco6bl
BBIP2XXCHUs KOHICHTPAIlMH pACTBOPOB: MaccoBas O, MOJBHAS OIS, MOJIPHAS KOHIEHTPAIMS,
obbemuas mons. Ormuaue GU3MUECKHX CBOMCTB PacTBOPA OT CBOMCTB pacTBOpUTENs. TBEpbIE PACTBOPEL
Crunassl

ONeKTPONUTHL. PacTBOPEI 31EKTPOIUTOB. DIEKTPOIHTHYECKAs JUCCOLMALMS KACIOT, OCHOBAHMI U COJEH.
KucnotHo-ocHOBHBIE B3aMMOJEHCTBHS B pacTBOpax. I[IpOTOHHBEIE KHCIIOTHL, KHCIOTHI JIbIOWCA.
AmoboteprocTts. KoncTanta muccommanuu. CreneHs auccoruanuu. VIOHHOE IPOU3BEINECHME BOJBL
Bomoponueni nokasarens. ['maponus conelf. PaBHoBecHe MexIy HOHAMHU B PacTBOpE U TBEpAOH (azoii.
IIpomnsseenue pactBopuMocTd. O6pa3oBaHHe IPOCTEHITHX KOMILIEKCOB B pacTBopax. KoopauHanuonnoe
yucio. KorcranTa ycToiiuuBocT KOMILIEKCOB. VIOHHBIE ypaBHEHHUS peaKInii.
OKHCIUTENBHO-BOCCTAHOBUTENBHBIE pEaknuu B pacTBopax. OmpeneneHHe CTEXHOMETPHYECKHX
K03 GHITMEHTOB B YPaBHEHUAX OKHCIUTEILHO-BOCCTAHOBUTENBHBIX peakiuii. CTaHaapTHEIE IOTEHIMAIIBI
OKHCIIMTEILHO-BOCCTAHOBUTENBHBIX Peakui. Psy cTaHIapTHBIX 3JEKTPOIHBIX IOTEHIIHATIOB. JIEKTPOJIU3
PacTBOPOB U pacIijiaBoOB. 3aKOHKI 3NekTposu3a Dapames.

Yaers I1. JreMeHTHI H HX COeIHHEHH .

Heopranuueckasi Xummus

AOHUTYpHEHTHI JOJDKHBI HA OCHOBaHHH lleprHoaudeckoro 3akoHa 1aBaTh CPABHUTENBFHYIO XapaKTEPUCTUKY
3JIEMEHTOB B I'PYyIIax X MEpUOJaxX. XapaKTEPUCTUKA 3JIEMEHTOB BKJIFOYAET: JJIEKTPOHHBIE KOHQUTYPALIUT
aToMa; BO3MOJXKHBIE BaJIEHTHOCTH UM CTENEHH OKHCIICHHUS dJIEMEHTa B COSAMHEHHUSX; (OPMBI MPOCTHIX
BEIIECTB M OCHOBHBIC THIIBI COEAWHEHUH, WX (PU3MUECKWe W XMMHYECKHE CBOWCTBA, JIAOOpaTOpHBIE U
IIPOMBIIIJIEHHBIE CIIOCOOBI IONYYEHUS; PACcIpOCTPaHEHHOCTh 3JIEMEHTA W €r0 COSAWHEHUU B TIPHUPOJIE,
IpakTHYeckoe 3HaueHWe W 00JacTH MpUMEHEHHs coequHeHud. [Ipu omMcaHHU XHMHYECKHX CBOMCTB
JOJDKHBI OBITH OTPaXKEHBI PEAKITHN C yUaCTHEM HEOPTaHWYECKUX U OPTaHMUYECKHUX COSAMHEHUH (KMCIOTHO-
OCHOBHBIE ¥ OKHCJIMTEIIFHO-BOCCTAHOBHUTEIbHEIE IIPEBPAICHUSA), a TAKXXE Ka4eCTBCHHBIC pPCaKI[HH.
Bonopon. M3otonsl Bomopona. CoeauHeHUs BOIOpOJa ¢ MeTaulamMud U HemeTtauiamu. Boma. [lepokcun
BOJIOpPOJIa.

I'anorens!. ['anorenoBomopoasl. I'anorenunsl. Kucnopoacoaepxainue coefHHEHUS XII0PA.

Kucnmopon. Oxcunpr u mepokcuasl. O30H.

Cepa. Ceposogopon, cynbdunsl, nmomucynbbuasl. Oxcunmpl cepel (IV) m (VI). Cepumcras um cepHad

KHCJIOTHI ¥ UX COJIH. DGHUPHI CEPHOM KUCIOTHL. THOCYIbGAT HATPUSL.



A30T. AMMHaK, COMM aMMOHHS, aMH/bl METALIOB, HUTPHABL OKCHIBI a30Ta. A3OTHCTAS W a30THAS
KHCJIOTHI X MX CONU. DOUPHI A30THOM KHCIIOTEHL

®ocdop. Pochun, docdunsr. Oxucasr bochopa (III) u (V). Tamorenums: dochopa. Opro-, MeTa- u
muocdopras xkucnotsl. Oprodocdarer. Idupsr Gocdopuoit 1eTOTLL,

Yrnepox. U3otonsl yraepoxa. [Tpocteiinige yrneronopos: MeTaxw, OTHJIEH, areTuned. KapOunnr kanpmus,
amomunus 1 okenesa. Oxcwasr yriaepona (II) m (IV). KapGoHunbl mepexomHBIX METAUIOB. YTONbHAS
KHCIIOTa ¥ €€ COJIH.

Kpemunii. Cunan. Comimun Maraust. Oxenn kpemuns (IV). KpeMHUBEIE KHCIIOTBI, CHITHKATEL

Bop. Tpudropun 6opa. Opto- 1 Terpabopras kucnotsl. TeTpabopat HaTpusL.

Braropousie rassl. IIpuMeps! coeMHEHME KPUNITOHA U KCEHOHA.

[enounbie MeTamnbl. OKCHABI, TEPOKCH/IBI, THAPOKCHIBI U COIH INETOYHBIX METAILIOB.
Ileno4Ho3eMenbHbIE METATIbI, GEPUIIIHM, MArHumii: HX OKCHIBL, THIAPOKCHABI M COMH. IIpelcTaBieHne o
MarHMAOPraHUYECKUX COEAMHEHUAX (peakTuB [ puHbspa).

Amomunui. OKCHI, THIPOKCHA W COJMM QIOMUHHA. KOMIJIEKCHBIE COCIMHEHHS AMIOMHHUS.
IIpencraBnenus 06 aTFOMOCHIHKATAX.

Mexns, cepebpo. Oxcupt menu (I) u (II), oxcun cepebpa (I). I'unpookeua menu (IT). Comu cepebpa 1 MeH.
KommiekcHble coenuHeHus cepebpa U MeIn.

[lunk, pTyTh. OKCH/BI IMHKA U PTYTH. | MAPOKCHI IIMHKA U €TI0 COJIH.

Xpom. Oxceuner xpoma (II), (III) u (VI). Tunpooxeuar: u comu xpoma (II) u (III). XpoMaTsl 1 AUXpPOMATEI
(VI). Komnnexcubie coequnenus xpoma (I1I).

Mapranen. Oxcunpt maprasna (II) u (IV). I'mapookeun u conmu mapranna (II). Manrasar u nepMaHTaHAT
KaJusl.

JKeneso, kobansT, HuKenb. Oxcuaet xenesa (II), (ID)-(II) u (III). I'unpoxcumst u comn xenesa (II) u (I1I).
®eppartst (III) u (VI). Kommiexcubie coenuuenus xene3a. Colu ¥ KOMIUIEKCHBIE COSAUHEHHS KOOATbTa
(II) u sukens (II).

Oprannveckasi XuMHsA

XapakTepuCTHKa KaKIOro KIacca OPraHMYEeCKHX COEAMHEHUH BKIIOYACT: OCOOCHHOCTH 3JIEKTPOHHOTO U
IPOCTPAHCTBEHHOTO CTPOCHUS COENUHEHMH JaHHOTO KJIacca, 3aKOHOMEPHOCTH M3MEHEHUS QH3MUECKHUX U
XUMHYECKUX CBOMCTB B TIOMOJIOTHYECKOM Dsly, HOMEHKIATYpy, BHIBI H30MEDPHH, OCHOBHBLIE THIIBI
XMUMHYECKHX peakUuid M HMX MEXaHU3MBL. XapaKTePUCTHKA KOHKPETHBIX COEIMHEHMN BKIIIOYAEeT
(usnUecKre U XMMHUYECKHE CBOMCTBA, 1abOpaTOPHbIC W MPOMBIIIIEHHEIE CIOCOOBI HOIyYeHH s, 06IacTH
npuMeHeHus. 1Ipy onwcaHuM XMMHYECKHX CBOMCTB HEOOXOMMMO YYHMTHIBATH PEAKI[MH C y4acTHEM Kak
panukaia, Tak ¥ QyHKITUOHATBHOM TPYIIIEL.

CrpykTypHas TeOpHs Kak OCHOBA OPraHMYECKOH XMMHH. YTIeponHsii ckener. OyHKIHOHATIbHAS TPYIIIA.
I'omonornueckne psnel. M3omepusi: CTpyKTypHasl U IpocTpaHCcTBeHHAad. IIpencraBienue 06 OINTHYECKOH
u3omepud. B3ammHOe BiMAHME aToMOB B Monekyne. Kiaccubwukarms OpraHMYecKHX peakiyil IIo
MCXaHH3MY H 3apAdy aKTHBHBIX JaCTHII.

Anxasnsl u mukinoankadsl. Kondopmepsr.

AJKeHEI " IMUKJIOAJIKCHBI. COHpSI)KCHHBIG JUCHBI.



Ankunel. KucnoTHbIe CBOMCTBA aIKHHOB.

ApOMaTHYECKHe YIIEBOAOPOMb! (apeHkl). bemson u ero romonoru. Ctupon. Peaxmum apoMaTHuecKoi
CHUCTEMBI U YIJICBOJOPOAHOrO paaukana. OpHeHTHpYIOIee AeHCTBHE 3aMECTUTENEH B GEH30IBHOM KOJIBIIE
(opuentantsi [ v Il pona). TlonsTie o xonnencHpoRamLI aporarrectrs: yrzenomepomar.
['aJI0reHOMPON3BONHEIE YIIIEBOMOPOIOB: AIKWI-, apii-, ¥ BHHUITATOTCHUIB. Peakuud 3aMeleHHs W
OTIIEIICHHUS.

CrupTEl IIPOCTHIE M MHOTOATOMHBIE. [lepBIYHEIE, BTOPUYHBIE W TPETUUHBIE cIEPTHL. Denomnsl. IIpocTsie
3¢upsL

KapOoHWIIbHEIE COEMVHEHHMS: ambIETHIbl W KETOHEL IIpeenbHble, HENpenelbHbIE H apOMATHICCKHE
anpaeruael. [IoHATHE O KETO-€HONBFHON TayTOMEPHH.

KapGomoBbie kucnoTe. IIpenensaeie, HenpeneabHble i apOMaTHIECKUe KACIOTEL. MOHO- U THKapOOHOBbIE
KkucnoTel. [IponsBozHbIE KAPOOHOBBIX KHCIIOT: CONIM, aHTHAPUIB]L, TaJOrCHAHTHIPULIbBI, CI0KHBIE 3(UPEL,
amu bl JKupHL

Hutpocoenunenus: HuUTpoMeTaH, HUTPOOEH3OIL.

AmunBL. Anvbarhdeckue M apoMaTHYeCKHEe aMHHBL IlepBHYHBIC, BTOPHYHBIE M TPETHYHBIE AMHHEL
OCHOBHOCTh aMHUHOB. YeTBEpTUYHBIE AMMOHHUEBHIE COJTH M OCHOBAHHS.

l'anorensamerniensple  KUCIOTHL. OKCHKHCIOTBHI: MOJIOYHAs, BHHHAS M CAIHIMIOBAA KHMCIOTHL
AMPHOKHUCIIOTHI: TNIMIWH, alaHWH, IIUCTEUH, CEpPUH, (EHWIATaHWH, THPO3WH, JM3UH, IIyTaMHHOBas
kucnota. [lentuzsl. [Ipencrapnenue o cTpykrype OeIKoB.

VYrinesonsl. MoHocaxapuapl: pubo3a, Je30Kkcupubo3a, INIOK03a, ¢pykrosa. [luximmdeckue (opMbl
MOHOcaxapuzioB. IIoHATHE O MIPOCTPAaHCTBEHHBIX H30MEpax YIiIeBOAOB. Jlucaxapuipl: NEII00HMO03a,
MaJibTo3a, caxaposa. [lomucaxapuapl: Kpaxmall, IeJUIojIo3a.

IMuppon. Iupumus. [TupuMuUAVHOBEIE W IIypHHOBBIE OCHOBAHMS, BXOJUIINNE B COCTAB HYKICHHOBBIX
kucnot. [IpencraBneHue o CTPyKType HYKJIEHHOBBIX KUCIIOT.

Peaxknuu monuMmepHusanuy ¥ NoNUKOHAeHcaruu. OTAENbHBIE THIBI BHICOKOMOJIEKYJISIPHBIX COEIMHEHHIA:
[OJIMOTHUIIEH, IIONUIPONMIEH, IONUCTHUPOJ, IOIUBHHUIXJIOPUL, MOIUTETPaQTOPITUICH, KaydyKH,

COITIOJIMUMEDPEI, Q)GHOJI(I)OPM&HBI[GFI/II[HBIG CMOIJIBI, HCKYCCTBCHHEIC U CHHTCTHYCCKHUEC BOJIOKHA.



Pazgeu III. ®oHp onleHOYHBIX CPEACTB

3.1. IHCTpyKITHS IO BHIMOJTHEHHUIO PAOOTEI

JIns BBIOIONHEHUS BCTYIIMTENHHOTO MCIBITAHHA II0 XHMHH OTBOIMTCS 3 uaca 30 MuHyT. Pabota

COCTOMT U3 26 3amanmid. Kaxkoe U3 3aaHuil CYUTACTCA BBIIOIHCHHBIM BCPHO, €CIIM JK3aMEHYEMBIH Jall

IIPaBUIIBHBIA OTBET B BHJE IIOCIIENOBAaTEIBHOCTH IM(P, MENOro YHCia, ASCATHIHOM WM COTOH Zpo0wu.

MonexyssipHsie GopMyIBl XMMEYECKHX BEINECTB B OTBETAX 3alKMCHBAIOTCS B opmare C2H6 (mHmexcH

3aIIMCBIBAIOTCS B CTPOKY). IIpaBUIbHELE 0TBET Ha 3amanus Ne 1-13 omenuBaetcst 1 6amioM, Ha 3amanus Ne

14-21 onenuBaetcs 2 6amiamu, Ha 3anagus Ne 22-26 orneHuBaeTes 3 GalUIaMHy.

MakcumanbHblli TIepBUYHBIA Oat paBeH 44, uro cooTBercTByeT 100 TECTOBEIM Gaiiam.

Munnmanesbi poxomuol Gamn paseH 40. Eciu aGurypuent mabpan MmeHee 40 TECTOBBIX GauioB,

BCTYIIUTCIIBHOC UCIIbITAHUE CUUTACTCA HE HpOﬁHCHHBﬂVI.

3.2. O6Opasusl 3a1aHnH BCTYIIATENbHBIX HCIBITAHKN

1.

W3 nipeioxeHHOro nepevHs BEIOEpUTE COSMHEHNE, B KOTOPOM XUMHUECKAs CBA3b 06pa30BaHa 3a
CYET OOIMHUX 3NEKTPOHHBIX ap. BoibepuTe 0qMH NpaBHILHBIN 0TBET.

1. NaCl

2. Ca0O

3.Ca

4. H,O

W3 npeutoxeHHOro epedHs BEIOEpHUTE BEIMECTBO, C KOTOPHIM B3aUMOJICHCTBYET TOIyOIl. BeiGepuTe
O/IMH NPABHJILHBIH OTBET.

1. 6pomMoBOOPOST

2. XJop

3. Boma

4. Tunpoxcuy HaTpHs (p-p)

XuMudecKkas CBI3b B METaHE U XJIOpUE KaIbIHI COOTBETCTBEHHO. ... BoIifepHTe 0HH NPaBHILHBIA
OTBeET.

1) xoBaNeHTHAs NOJLIPHAI ¥ METAJLUINIECKasT

2) noHHAs ¥ KOBAJICHTHAS TOJISIpHAS

3) KoBaJIeHTHAs HEMOJApHAs ¥ HOHHAS

4) xoBaJleHTHAs MOJIIpHAT ¥ HOHHAS

Crexeocaxn€unbnii rumpokcun Mend (1) pearupyer c.... BoidepuTe 0UH NPABHILHLIHA 0TBET.
1) npomanonom-1
2) MIALEPUHOM

3) STHUIOBBIM CIUPTOM



4) Tu3TUNOBEM 3hUpOM
S. BepHEI 1 crieyIOmue CyXICHHS O IPUPOIHOM Tase? Buibepute oqun NpaBU/IbHBIH 0TBET.
A. OCHOBHBIMH COCTaBIIIOIIMME TIPHPOIHOTO Ia3a SBISIOTCS METAH ¥ GIMKANIINE €r0 TOMOJIOTH.
b. Ilpupoassiii ra3 Cy)uT ChIppEM MUIA MOy YCHUS dAUCTHIICHA.
1) BepHO TONBEKO A
2) BepHO TOJIBKO b
3) BepHBI 00a CyXKIeHHS

4) 0ba CyxIeHUS HEBEPHEI

6. 13 npe/nioKeHHOTo IEPeYHs BEIOEPHTE OKCH, KOTOPBIHA PEATHpYeET ¢ OKCHIOM HATPHS, HO HE
pearupyeT ¢ CEpHOM KUCIO0TOH. BribepuTe 0MH NpaBHILHLINA OTBET.
1) okcup muHKA
2) oxcun yriepona (IV)
3) okcup azora (I)

4) oxcua MarHus

7. B IpemIoXeHHOM IIEPEYHE YKaXXUTE OKUCIUTEIbHO-BOCCTAHOBUTEIBHYIO peakiuio? Beibepure oqun
NMpaBUIbHLINA OTBET.
1) B3aumopeiicTBHe CyIb(HIA KATKSA C XITOPHIOM IUHKA
2) B3amMozelicTBYE KOHIIEHTPUPOBAHHOH CEPHOU KHCIIOTHI C XJIOPHIOM HAaTPHUs
3) B3auMOJeiCTBHE X HarpeBaHUHM XJIOpHU/Ia aMMOHHS M THAPOKCHIA HATPHUS
4) B3amMozelicTBYE [IPY CILUIABICHUH OKCHIa KPEMHUSI ¢ KapOOHATOM HATpHUs

5) B3aUMOZI€HCTBHE HOJJOBOIOPOIHON KHUCIIOTHI C TUXPOMATOM HATPHS

8. CnabpmM ocHOBaHUEM SBISETCS... BhIOepuTe 04UH NMPABHIBLHBIA OTBET.
1) consias kucnora
2) TUIAPOKCHU HATPHS
3) TUAPOKCHU KaIus

4) ammuak

9. JlaiiTe olpenencHre IOHATHIO KTUTPOBaHKEY. Bbi0epuTe 0MH NPaBHIbHBIH 0TBET.
1) mpoliece IOCTENEHHOTO MPUIMBAHIS TATPAHTA K PACTBOPY OINPEIEIIIEMOTO BEIIECTBA
2) mporiecc IOCTENIEHHOT0 PIIIMBAHMS PACTBOPA OMPEEIIIEMOr0 BEIECTBA K THTPAHTY
3) mporiecc yCTaHOBIIEHHS TOUHON KOHIIEHTPALIUK PACcTBOpA IO MIEPBUYHOMY CTaHIAPTY

4) mpotiecc B3ATHS BEIIECTRA I aHAIHU3A

10. Kakoe u3 TNIEPCUUCIICHHBIX BEUICCTB UCIIOJB3YCTCA B KAYECTBE IIEPBUIHOI0 CTaHAAPTAa B

OKHUCITUTCIBHO-BOCCTAHOBUTCIILHOM TI/ITII)OBB.HI/II/I‘.7 BBIﬁepHTe OJHH IIpaBI/lJILHLIﬁ O0TBCT.
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11.

12.

13.

14.

15.

1) KMnO4
2) K5Cry, 0
3) H,SO,
4) MnCl,

@opmaiberu He pearupyer c...? BoiGepure oqMH NpaBAIbLHBIH OTBET.
1) AgO (NH; p-p)

2) 0,

3)H,

4) CH30CH;

13 npensioxeHHOro nepeyns BHIGEPUTE BELIECTBO MOJIEKYJISPHOTO CTPOEHHUS C KOBAJNIEHTHOH MONSPHO#M CBS3BIO.
BribepnTe OAHH NPaBHJIbLHBIN OTBET.

1) Na,SO4

2) HCOOH

3) H,

4) CaO

5) Cl,

Bemectsom X B 3a1aHHOM cXxeMe NpeBpalleHui sBisercs. BoiGepure oquH npaBUJIbLHBIA OTBET.

CaCo; - CaCly, - Ca(NOs),
1) AgNO,
2) AgCl
3) BaCl,
4)HCI
5) Ba(NOs),

M3 uncna yka3aHHBIX B Py SJIEMEHTOB BBIOEPHUTE /1Ba SJIEMEHTA, KOTOPBIE B COSAMHEHHUSIX MOTYT HPOSBJIATH
CTENEeHb OKUCIIEHHS 6. 3anuIuTE B 10J1e 0TBeTa MH(PbI, COOTBETCTBYIOIINE HOMEPAM BbIOPAHHBIX
3JIEMEHTOB, B Ops/Ke NX Bo3pacTannsd. OTBeT 3anucbiBaeTcs moaApsj (6e3 3HAKOB MyHKTyauun) 6e3
npobesioB, 3aNATHIX H IPYTAX 3HAKOB NpeNHHAHH.

1) Sn

2) Pb

3) Ge

4) Fe

5) Mn

M3 4yncna ykasaHHBIX B psiy SJIEMEHTOB BBHIOSPHTE [Ba SJIEMEHTa, KOTOPBIE MPOSIBIISIOT HU3ILYIO CTENEHb
OKMCIIEHHs, paBHYIO —4. 3aNAIIATE B 1M0Je 0TBeTa HH(Pbl, COOTBETCTBYIOIIHE HOMEPaM BbIOPaHHBIX
3J1eMeHTOB, B IOPsiAKe HX Bo3pacTaHus. OTBeT 3anuchIBaeTcs NoApsx (6e3 3HAKOB MYHKTYannn) 6e3

npo6esioB, 3aNATHIX H JPYrHX 3HAKOB NpPeNHHAHUS.
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16

17

18

19

20

1) Na

2)K

3)Si

4) Mg

5)C

Onpenenute, aTOMBI KAKMX U3 YKa3aHHBIX B Py 3IEMEHTOB B OCHOBHOM COCTOSIHMM HE COIEPIKAT
HECTapEHHBIX 3ICKTPOHOB. 3aNMHINKTE B HOJIE 0TBETA HH(PLI, COOTBETCTBYIOLIHE HOMEPAM BHIOPAHHBIX
3JIEMEHTOB, B NOPs/IKe HX Bo3pacTanus. OTBeT 3anHchbIBaeTcs noApsix (0e3 3HAKOB MyHKTyanuu) Ge3
npo0eJIoB, 3aNAThIX H IPYTHX 3HAKOB NpeNHHAHHMS.

1) Si

2)S

3)F

4) Zn

5) Ar

U3 nipesiokeHHOT0 NnepeyHs BBIOEPUTE Bee PEeakliiK, KOTOPbIE TIPH TEX XK€ YCIOBHAX IPOTEKAIOT ¢ GOIbLIeH
CKOPOCTBIO, YeM B3aMMOJICHCTBHE HATPHS C STAHOJIOM. 3aNHIINTE B M0JIe OTBETA HOMEPA BHIOPAHHBIX
OTBETOB.

1) B3anmozecTBHE HaTpus ¢ OyTaHOIOM- 1

2) B3aMMOCHCTBHE KaJIHs C 3TAHOJIOM

3) B3auMOJEHCTBUE HATPHUS C BOIOM

4) B3auMojeiicTBHe HATPHS C POTIAHOJIOM-2

5) B3auMoeiCTBHE KaJIbLKUs C MPOMaHOIOM- 1

M3 npe/jioyKeHHOTo NepeuHs BEIOEPUTE /1Ba BEILECTBA, KOTOPbIE SBILIOTCS CTPYKTYPHBIMH H30MEPaMU
NeHTeHa-1. 3anumuTe B HOJIe OTBETA HOMePa BHIOPAHHLIX OTBETOB.

1) uuksonexnTan

2) ne”raauen-1,3

3) 2-mMeTunOyTaH

4) 2-metunOyTeH-2

5) 3-meTunOyTHH-1

W3 npennoyxeHHOro nepevHs BHIOEPUTE 1Ba BEIIECTBA, B MOJIEKYJIaX KOTOPBIX CYIIECTBYET OMHAPHAS CBA3b
MEX]ly aTOMaMH yIJIepoa U KACIOpoJa. 3anMIIMTe B MoJe 0TBETA HOMepPA BbIOPAHHBIX OTBETOB.

1) sTanon

2) 3TUJIeH

3) AUSTHUNOBEIH 3Hp

4) aueTanpaerus

5) auerunen

W3 npeasioxKeHHOTo NepeyHs BbIOepUTe JIBE Maphbl BEINECTB, KOTOPHIE SBJISIOTCSA TOMOJIOraMy. 3aNMIINTE B

moJjie 0TB€Ta HOMEpaA Bblﬁpaﬂﬂblx OTBETOB.
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21

22

23

24

1) sTuieH u MeTaH
2) MpomeH  3TeH
3) uukuiobyTaH u OyTaH
4) nponas u OyTan
5) 3THH ¥ 3TeH
W3 npeuioxxeHHOro nepeyHs BeIOEpUTE BCE BEIIECTBA, C KOTOPLIMH PEArMpyeT YKCYCHas KMCIOTA. 3anHIuTe
B II0JIe 0TBETA HOMePa BLIOPAHHBIX OTBETOB.
1) HUTpaT Kanus
2) xnopup HaTpus
3) nponaHo-2
4) cunukat HaTpus

5) #on

HexoTopoe BemecTBo 6bUI0 MOTYyUYEHO MPU OKUCIEHUH LIMKJIMYECKOr0 YIIeBOAOPOAa, HE COMEPIKAIIEro
3aMeCTUTENIEH B LIUKJIE, IEPMAHTaHATOM Kalus B IPUCYTCTBUHU CEpHO# KUCIOTHI. [Ipu coxurannu obpasua 317oro
BeulecTsa Maccoi 21,9 r momyunnu 39,6 r yraekucnoro rasza u 13,5 r Boasl. Ha ocHOBaHMH NaHHBIX yCITOBUS
3a/laHus TIPOBEINTE HEOOXOAUMBIE BEIYUCIIEHUS H YCTAHOBUTE MOJIEKYIISIPHYIO (POPMYITy HCXOIHOTO
opranudeckoro BetiecTsa. OTBeToM K 3aJaHHIO SIBJIsIETCS MOC/Ie0BATENLHOCTD NUGPp i yuciio. Ecin
4HCJI0 NPEeICTABJICHO B BHE AecTHYHOMH Apo0H, To mocJe nesoro 3nauyenns numure SAIIATYIO.
EJUHUITY U3MEPEHMWA (%, r, Moab, k/[x n 1.0.) YKA3BIBATH HE HAJIO. Bece xumuueckne
¢hopmyJipl nHIIKHTE TOAbKO JaTHHHIeH. WHAeKkcebl 3annchIBaliTe B CTPOKY, 0€3 3aNfATHIX U NPo0eoB

(Haopumep, C2H6).

HexoTopoe opranudeckoe BermecTBo copepxut 9,43% Bogopozna, a Takxke yriepoa U KUCIOpPO], MAaCCOBbIE
JOJIM KOTOPBIX PaBHBL. JTO BEIIECTBO pearupyeT ¢ HaTPUEM U CO CBEXEOCAKAEHHBIM rupokcunaoM meau (1),
MOJIEKYJIa ero COJIEPXKUT TPETUUHBIH aToM yriiepona. Ha ocHOBaHMM NaHHBIX YCIOBUS 3a[aHuUs TIPOBEIUTE
He0OXOTUMbIE BBIYUCIICHHS U YCTAHOBUTE MOJIEKYJISIPHYIO (GOPMYJTYy HCXOJHOTO OPraHHYECKOro BEIlleCTBA.
OTBeTOM K 3aJaHHIO fIBJISIETCS MOC/IEA0BATEbHOCTh NP Hin yncao. Ecin uncio npeacraBieno B
BHJe AecATHYHOH Apobu, To mocJie nenoro snavennsa numure SAITYIO. EWHWITY U3SMEPEHWA
(%, r, Moab, k/I3x 1 T.0.) YKASBIBATD HE HAJIO. Bee xumuueckne popMyJibl NAMIATE TOJLKO

Jarnnuned. Wanekcrl 3anuchiBaiiTe B CTPOKY, 0e3 3ansaThix U npodenos (Hanpumep, C2HG6).

VYcTaHOBUTE COOTBETCTBHE MEXKIY MOJIEKY IIPHOH (OpMyJIOH BellecTBa U KJIacCOM/TPYNIION OpraHUYecKHX
COEIMHEHUH, K KOTOPOMY(-0#) OHO NPUHAIJIEIKHUT: K KOKTOH MO3ULHK, 0003HauYeHHO OYKBOM, mogdepuTe
COOTBETCTBYIOILYIO TTO3ULIHI0, 0003HaYeHHYO0 LM pOoH. 3aNHIIHTe B MOJIe 0TBETA HH(PPHI BHIGPAHHBIX

BelECTB B MOC/J1€10BaATE/IbHOCTH, COOTBCTCTBlellIEﬁ 6yKBaM.

MOJIEKVIISIPHA I ®OPMVJIA BEILIECTBA KJIACC/TPVTITIA OPTAHUUECKUX COEJIMHEHUIA
A) C,HsNHCH; 1) aMuHBI
B) CH;COOCH; 2) aMUHOKMCJIOTBI
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25.

26.

B) CH;CH,NO, 3) cioxHble 3 upBI
") CH;CH(NH,)COOH 4) HUTpOCOEAUHEHMS

YCTaHOBHTE COOTBETCTBHE MENLY KIIACCOM/TPYINOM HEOPTaHWHECKIX BEMECTR 1 HODMVIO RRIIATRS.
ABJIAIOIIEroCs NPSACTABUTENEM 9TOr0(-0M) Kacca/rpynmbl: K Kax 10 NO3ULMH, 0003HAUEHHOM OyKBO,

noaGepHTe COOTBETCTBYIOLIYIO MO3ULIMIO, 0603Ha4YeHHY0 M poi. 3aNAIIKTe B mOJie 0TBETa nudpeI

BbIOpaHHbIX BemECTB B OC/IeI0BATENLHOCTH, COOTBETCTBYIOMEl GyKBam.

KJIACC/TPVIITIA D®OPMVIJIA BELIECTBA
A) cosib 1) Ca0,
b) oxcun 2) H;PO;,
B) runpokcun 3) BaO
4) NH,BrO,
YcTaHOBUTE COOTBETCTBUE MEK/Ty HAa3BaHHUEM BEILECTBA U KJIACCOM/TPYMIIOi, K KOTOPOMY(-0if) 3TO BEIIECTBO

NPUHA/JIEKHUT: K KaKIOH MO3HIIMH, 0003HaYEeHHOH OyKBOM, TOAGEPHTE COOTBETCTBYIOILYO TTO3ULIHIO,

0603Ha4eHHy0 L poii. 3anuImKTe B M0JIe 0TBeTa HH(PHI BHIGPAHHBIX BEIECTB B NOCIE[0BATEILHOCTH,

COOTBETCTBYIOIIEH OyKkBam.

HA3BAHUE BEIIECTBA KJIACC / TPVIIIIA

A) meTunbeH3on 1) anpaeruns

b) anunun 2) aMUHEI

B) 3-metun6yranain 3) aMHHOKHCIIOThI

4) yrneBooposl
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Pazpen IV. Cnincok murepaTypsbi

10.

115

12.

15

14.

13:

Kysemenko H.E., Epemun B.B., ITonkoB B.A. Hauana xumuu. CoBpeMEHHBIH Kype I

HOCTYNAIEX B By3bl. - M.: Dusamen, 1008-2023.

Kyssmenko H.E., Epemun B.B., ITonkos B.A. Xumus 11s IIKOTBHAKOB CTAPIIHX KIIACCOB
HOCTYIAIOIKX B BY3EL - M.: JIpoda, 1995-2000; Mup u o6paszosanue, 2004-2008.

Kysemenko H.E., Epemun B.B. 2500 3a1a4 mo Xumuu 11s1 MKOIEHAKOB U aGUTYPHEHTOB. - M.: Mup
u obpazosanue, 2004-2007.

Xumust. OopMyIIbl ycriexa Ha BCTYIIUTENBHBIX dk3amenax /Ilox pen. H.E.Ky3pmeHko u
B.M.Tepeauna. — M.: U3n-Bo Mock.yauBepcutera, 2006.

Xumus: Crpasounsie Mateprainst / Ilox pen. }O.J]. Tpersskosa. - M.: Actpeis, 2002.

Epemuna E.A., Peoxosa O.H. Kpatkuii cipaBouHUK 10 XUMUH IS INKOJTEHUKOB. - M.: Mup u
obpazosanmue, 2002-2012.

Xyumus. bonbmo# cripaBOYHMK IS HIKOJIBHUKOB U mocTymnaronux B BY 361 - M.: JIpoda, 1999-
2004.

Ky3emenko H.E., Epemun B.B., Uypanos C.C. COOpHHK KOHKYPCHBIX 3a1a4 IT0 XUMHH. - M.:
Ox3amen, 2001, 2002, 2006.

Epemun B.B., /Ipo3noB A.A., Ky3smenko H.E., Jlyaun B.B. YueOnuk mo xumun aus 8-9 kiaccos
o61eo0pa3zoBaTeNnbHBIX MKOJ. - M.: Mup u o6pasosanue, 2004-2006.

benonoros B.A., benonorosa I'.Y. ®usnueckas xumus. — M.: [Ipocsemenue, 2021

Kaprosa A.A., JIéskun A.H. Opranngeckas xumus s mkonbHuKoB. CII6.: U3n-Bo C.-Iletep6. yH-
Ta, 2021 — 382 c.

Xumus. Yrimyonénsasii kype noarotoBku k EI'D / B. B. Epemun, P. JI. Autunun, A. A. Jlpo3nos, E.
B. Kapmoga, O. H. PenxoBa. — 2-e uznanue, nepepaboTaHHOE U JOMOHEHHOE. — MOCKBa: DKCMO,
2022. — 608 ¢. — (CrpaBOYHUK IS CTAPIIEKIACCHUKOB U AOUTYPUEHTOR).

Oprannyeckas xumus. Camoyuntens. DPPeKTUBHASL METOIUKA, KOTOPAs IOMOXKET CAATh 3K3aMEHBI
u noHATh xumuio / E. H. ®penkens. — Mocksa: M3marensctBo ACT, 2018. — 413, [1] ¢. —
(CpenHss u crapimas mkoa. Jlydimie MeToquKku 00yIeHHs).

O6mas xumust. CamoyuuTens. I PeKTUBHAS METOANKA, KOTOPas IIOMOJXKET CIATh 9K3aMEHbI 1
nousaTh xumuto / E. H. @penkens. — Mocksa: UznarensctBo ACT, 2017. — 308, [1] ¢. — (Cpemmss
U crapiias mkosa. Jlydmue MeTo Ky 00ydeHus).

Heopranugeckas xumus. Camoyuutens. D dexkTuBHas METOANKA, KOTOPast IIOMOXKET CIaTh
9Kk3aMeHBbI U MOoHATh xuMuio / E. H. ®penkens. — Mocksa: M3gatensctBo ACT, 2018. — 318, [1] c.

— (Cpennsist u crapinas mkosa. Jlydmue MeToIuKu 00ydeHus).
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