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1. IINTIAHUPYEMBIE PE3YJIBTATBI OBYYEHUSA
1.1. Hear w3agauM DUCUHUILIMHBI
Leab ocBOeHUSs] TUCHUILIUHBI - TTOJITOTOBKA BHICOKOKBATH(DHUIIMPOBAHHBIX CIIECIIMATHUCTOB
B 00JIaCTU MEIUIIMHBI, CIIOCOOHBIX MOHMMATh W BBHITIOJHATH 33/1a4d MEIUIIMHBI C TPUBJICYCHHEM
METOJIOB XMMHUH, BBIMIOJIHATH JTA0OPATOPHBIE MCCIEIOBAHUS XUMUYECKUMH METOJaMU, CaMOCTOSI-
TEJBHO IIAHUPOBATH XOJ PAOOTHI ¢ XUMUYECKUMH BEIIECTBAMU U MOAOUPATh HEOOXOAMMBIE METO-
JIbI 7T PeIlieHUs] KOHKPETHBIX 3a]1a4.

3aga4yu AUCHHUILINHBIL:
- IPOYHOE OCBOCHUE TEOPETUUECKHUX 3HAHUI B 00JIaCTU OCHOBHBIX Pa3/ieJIOB XUMUM;
- obecrieueHre HaBBIKOB J1a00PaTOpHON pabOThl B XUMUHU;
- IPHOOpETeHNE CTYACHTAMH YMEHHI CaMOCTOSTEIFHOTO MOMCKa WH(popManuu B 001acTu oc-
HOBHBIX DPa3/ieJOB XMMHH, €€ aHaJM3a U MCIOJIb30BaHMUs B IpolLecce y4eOHOM M HayudHO-
MIPAKTHYECKOU IEATEIbHOCTH.

1.2. Ilnanupyemble pe3yabTaThbl 00y4eHHUs

B pesynbrare ocBOeHUs JAHHOW AUCIUILIHHB y 00y4Jaromuxcst pOPMUPYIOTCS CIISAYIOIINE KOMIIE-
TEHIIUH,
OIIK -5. Crocoben orieHuBaTh MOpPOPyHKIIUOHATBHBIC, (DU3UOIOTHUECKUE COCTOSIHUAS U TIATOJIO-
THYECKHUE MPOLECCH] B OPraHU3Me YeJIOBeKa /Ui PEeUIeHUs TPOPeCCHOHATIBHBIX 3aa4

2. MECTO JUCIHHUILIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOTI'PAM-
MbI

JucuumrHa BXOAUT B MOAYJIb «Moyib Mpo(UiIbHON HanpaBIeHHOCTH», B 003aTEIbHYIO
gacTh broka 1 «Jluctumauael (MOIYIN)» U ABISICTCS 003aTEIBHOM IS U3YUCHHUS.

Jlist 0OCBOSHMSI TUCHMIUTMHBI CTYICHTHI HCIIONB3YIOT 3HAHUS, YMEHUS U BUJIBI €SI TEIbHOCTH,
c(hOopMHPOBaHHbIE B MPOIECCe U3YUEHHUs TUCHUIUIMHBI «MenuuuHckas pu3nka ¢ OCHOBAMH CTaTH-
CTHKHM», a TaKKe 3HaHWS, MOJYUYCHHbIE NMPU W3YYEHUH XMMHUHU B cpenHeil mkone. lucuurumza
«XuUMHsD) SBISIETCSI OCHOBOM JJIsl TIOCTEAYIOLIETO U3yUeHUsl TUCUUIUINHBL: «bruoxumus», a Ttakxke
JUCLUUIUIMH MOAYJS NMPOQMIBHONW HaNpaBIEHHOCTH, MOCKOJIBKY (OPMHPYET 3HAHHUSA O COCTaBe U
CTPOCHHH BEILECTBA, COCTaBE M XMMHUYECKMX OCHOBaX (PYHKIIMOHUPOBAHHUS >KMBOTO BEIIECTBA, a
TaKxke (OpMUPYET NMPECTABICHNS O €CTECTBEHHBIX U TEXHOT€HHBIX MPOLIECCcaXx.

B pe3ynbraTe OCBOEHHS NUCUUIUIMHBI Y CTYJIEHTOB BBIpaOaThIBAIOTCS YMEHHS B 00JacTH
MIPOBEICHUS 1a00paTOPHBIX padoT, B TOM YUCIIE U C MEAULMHCKUMH 00bEKTaMu, (OPMHUPYETCS TO-
TOBHOCTbH K BOCIIPHUSITHIO HOBOTO TEOPETHUECKOI0 MaTepralia U MpaKTHUECKUX HABBIKOB B 00JacTH
XUMHUU, OMOJIOTHH U METUIIMHBI.

3. OFbEM U COJAEPKAHUE JUCIUIIJIMHBbI

3.1. O0BbeM TUCHUILIUHBI

®opma o0yueHHst
IMoxa3zarean 00LeMa AUCHUILIHHEI
Ounas
O0BeM QUCHUILIMHEI B 3aUE€THBIX €IUHUIAX 4
O0BbeM IUCUUILINHEL B Yacax 144




KonrakTHas pabora

80,3

Jlexuuu 16
JlaGopaTopHble 3aHATH 36
[IpakTruecKue 3aHATHs 26
KoHTakTHBIE Yachl HA MPOMEKYTOYHYIO aTTECTAIMIO: 23
[Ipenpk3ameHanioHHast KOHCYJIbTalus 2

OK3aMeH 0,3
CamocrosiTenpHas paboTa 54
KoHnTponb 9,7

dopma MPOMEKYTOUHOU ATTECTALMU: IK3aMEH BO 2 CEMECTpE.

3.2.Conepxanue 1M CUUILTHHBI

HanmeHnoBaHue pa3iesioB (TeM)
JIMCHUTIINHBI ¢ KPATKUM CO/Iep:KaHUEeM

Kos-Bo yacoB

Jlek-
11070

IIpak-
THYe-
CKHe
3aHATHSA

Jladopa-
TOpPHBIE
3aHATHSA

1 cemectp

Paszgen I. CTpoeHue BeliecTBa HA ATOMHOM UM MOJIEKYJISIPHOM
YPOBHSX

Tema 1. XumMuueckuii 3jiemeHT. CTpOeHne aToMa

OCHOBBI KBAHTOBO-MEXaHMYECKON TEOPUH CTPOCHHS aToMa.
ATOMHOE SApO: 3JIEMEHTApHBIE YACTULIBI, HEHUTPOH, MPOTOH,
SJICPHBbIE CUJIBI MPUTSHKEHUS M OTTAJIKUBAHUS, W30TOIBI, U300a-
pbl. Mcnonbs3oBaHrue M30TOMOB B MEAUIIMHE JJIsi TEparnuu, Iua-
THOCTHKHU CTEpWIM3AlMM MEIUIUHCKOT0 O0OpYIOBaHUS M HH-
CTPYMEHTOB.

Cocrosnue 31eKTpoHa B aTome. OU3NYECKHUI CMBICIT ypaBHE-
Hust Llpenunrepa. XapakTepuCTUKH aTOMHBIX OpOUTajei, KBaH-
TOBBIE YMCJa. DJIEKTPOHHbIE KOH(purypamuu aromoB. [Ipunnun
MUHUMYyMa 3Hepruu, npasuiia KieukoBckoro, mpaBmio XyH7a,
npuHuun [laynn.

Tema 2. Ilepnoanuyeckuil 3aKOH W NepHOAHYECKAs] CH-
crtemMa xuMuiecknx ieMeHToB /[.1. MeHaeneeBa.

CoBpemenHasi  (GOpMyIHPOBKA TEPUOJUYECKOTO 3aKOHA.
CTpykTypa NEepUOAMYECKONW CUCTEMbI: NEPUOAbl, TPYIIIbI, MOA-
rpymmel. Kimaccuukarusi 3€MEHTOB 10 AJIEKTPOHHBIM CeMei-
cTBaM: s-,p-,d-, f- 2J€MEHThI; UX TMOJIOKEHHE B MEPUOTUUECKOMN
CHCTEME.

[TposiBneHre NepUOIUYHOCTH W3MEHEHUSI CBOMCTB BEIIECTB
CUMOATHOE U3MEHEHHIO AJIEKTPOHHOTO CTPOCHHS KX aTOMOB.

CBoiicTBa M30JIMPOBAHHBIX aTOMOB: PaJANyC, SHEPIHsl NOHU-
3aIlM, CPOJICTBO K JJIEKTPOHY, AJIEKTPOOTPULIATEIBHOCTh. WX
U3MEHEHHS B MEPUOAX U MOJArPYMIax NePUOINIECKON CUCTEMBI.
I/ISMGHCHI/IC MCTAJNIMYCCKUX W HEMCTAJINIMYCCKUX CBOfICTB BC-
IIECTB B TEpHUOAaX W MOATPYIIAX TEPUOANYECKON CHCTEMBI.
JlnaroHaabHbIE CXOJCTBA B IEPUOJUIECKON CUCTEME.




Tema 3. CTpoenne BemecTsa. XuMH4YecKHe CBSI3H.

KoBaneHntnas, moHHas, METAIUIMYECKAsd XUMHUUYCCKHE CBS3H.
Bubl MexXMONeKyIsIpHOTO B3aUMOJIEUCTBHS, BOJOPOIHAS CBSI3b.

OO6mme cBOMCTBa XUMUYECKOM CBSI3U: JUTMHA, YHEPTHSI.

OCOOCHHOCTH KOBAJCHTHOM CBSI3M C IO3MIUMHA METOIA Ba-
JICHTHBIX CBSI3€H: MEXaHW3Mbl OOpa30BaHUS, HACHIIAEMOCTD,
HaIPaBJICHHOCTD, MOJSPHOCTb.

HNonHast cBsi3b: MEXaHWU3M OOpa3OBaHUs, HEHACHIIIEHHOCTD,
HEHANpaBIeHHOCTh. OCOOEHHOCTH CBONCTB HOHHBIX COCIUHEHUIA.

Mertannuyeckas CBsI3b: MEXaHHU3M OOpa30BaHUS MO MOJIEITH
Jlopernmna-Jlpyne. OcoOeHHOCTH (U3NYECKUX H XUMHUYECKHX
CBOMCTB METAJIJIOB.

Buasl MexmonekynsipHoro B3zaumopeictBus. OpueHTalu-
OHHbIE, HHAYKIIMOHHBIE, TUCTIEPCUOHHBIE B3aUMOICUCTBUSI.

Bogoponnast cBsi3b: MexaHuzM oOpazoBaHUs. OCOOCHHOCTH
CBOWCTB BEIIECTB C BHYTPHU- M MEXMOJICKYJISIPHBIMH BOJIOPO/I-
HBIMHU CBS3SIMH.

Paszpen II. Knaccudgukanusa v cBoiicTBa OCHOBHBIX Heopra-
HHUYEeCKHUX XUMUYECKHUX BellecTB

Hemeramner 1 Metaiiel.  CBONMCTBA COSTUHEHUI B 3aBUCH-
MOCTH OT HPUPOJBI XMMHUYECKUX CBsA3ei. KuciaoTHble, OCHOBHbBIE
1 aM(OTEPHBIE COCTUHEHUSI.

Tema 1. IIpocTbie U C10KHBbIE BelleCTBA

Oxcunpl. Knaccugukanus, HOMEHKIaTypa, METO/bI MOJTyYe-
HUSI, XUMUYeckue cBorcTBa. ['mapokcunsl. Kimaccudukanus, Ho-
MEHKJIATypa, METOABI MOITY4YCHHs, XHMUYECKHE CBOMCTBA.

Tema 2. IIpocThie U C10KHBIE BelIeCTBA

Kucnorel. Knaccuduxanus, HoOMeHKIaTypa, METOIbI MOIY-
4yeHust, OCHOBHBIC cBoiicTBa. Comu. Knaccudukamnms, HOMEHKIIa-
Typa, METO/Ibl IOJTYUYEHUsI, XHMHUUECKHE CBOMCTBA.

Paszneua I11. OcHOBHEIE XUMHYECKHE IOHATHSA M CTEXHOMET-
puYecKue 3aKOHbI

Tema 1. OcHOBHbIE IOHATHS XUMUH, PU3NUYECKHE BeJIU-
YHMHBI U eIMHHUIbI UX H3MEPEHHS], HCI0JIb3yeMble B XMMHH.
CrexnomerpuyecKkue 3aKOHbI XMMHH

XUMUYECKUH AIIEMEHT, aTOM, MOJIEKYJIA, IPOCTOE U CIOXK-
HO€ BEIIECTBO, AJUIOTPONHUS, XUMHUUYECKash PEaKLUsl, SKBUBAJICHT.
OTtHOCuUTENbHAs aTOMHAsI Macca, OTHOCUTEIbHAsI MOJIEKYJIIpHAs
Macca, aTOMHasi €IMHNALIA MacChl, KOJIUYECTBO BEIIECTBA, KOJIH-
YECTBO BEUIECTBA HKBUBAJICHTA, MOJIb, MOJIIpHAs Macca, MOJISIp-
HBII 00BEM Ta30B, MOJIIPHAs Macca SKBUBAJICHTA.

OObenuHeHHBIN ra30BbIi 3akoH MenpaeneeBa-Knanelipona.
3akoH ABorajpo. 3aKOH 3KBUBAJICHTOB. Pacuerbl Mo Xxumuye-
CKUM (hOpMyJIaM U ypaBHEHUSIM XHMHUYECKUX PEaKIIHH.

Pasznen IV. OcHOBBI XMMH4YECKOl TEPMOAMHAMMKH, KHHETH-
K2 XHMHYEeCKHX NPO1ecCcOB, XHMHYECKOe PaBHOBECHE

Tema 1. TepMoguHAMHKA KAK OCHOBA OMO3HEPIreTHKH

TepMonnHaMu4ecKoe paBHOBECHE, TEPMOAMHAMUYECKHE Ta-
paMeTphl, ONMPEACISIONINE COCTOSIHUE CUCTEMBI. [lepBblii 3aKOH
TEPMOJMHAMUKU. DHTAIBIUS KaK (PYHKIHMSI COCTOSIHUSI CUCTEMBI.




DOK30TepPMHUYECKHE U HHIOTEPMUYECKHE IPOLECCH. 3aKOH
['ecca u ero crneacTBusl.
OHTponus, BTOPOil 3aKOH TepMOoAUHaMUKU. CBOOOHAS SHEPTHS
(sHeprus I'n60ca). YcnoBust caMOIIPOM3BOIBHOIO OCYILIECTBIIC-
HUSI XUMUYECKHX TporieccoB. [loTeHIManbHbIe TOBEPXHOCTH XHU-
MHUYECKUX PEaKLi, KOOPIMHATHI PEaKLUil.

Tema 2. KuneTuka XUMHYeCKHX pPeaKiuii

CKOpOCTh XMMHUYECKON peakiuu, €€ 3aBUCUMOCTh OT pa3-
JUYHBIX (PaKTOPOB, METOMBI €€ PeryJIHpOBaHUs. 3aKOH JIEHCTBY-
ommx Macc. KoHcranta ckopoctu peakuuu. Kunetmueckoe
ypaBHEHHUE peakiuu. MOJIEKyJIIPHOCTD U MOPSJIOK PEaKIUH.

BnusiHue temmepaTypbl Ha CKOpOCTH peakumil. Temmepa-
TypHbIi K03 durment peakuuit. [lonarue o6 3ppexTUBHOM CO-
YAAPEHUN. DHEPrusl aKTUBALIMM, JUCIIEPCUOHHOE paclpeieIeHUue
YaCcTHI] 110 SHEPruu, ypaBHeHUE AppeHuyca. PeakunoHHas cro-
COOHOCTD BEIIECTB.

Karanuz. Bunsl katanusza. ['ereporeHHble 1 TOMOTEHHBIE Ka-
Tanu3atopbl. Poib kaTann3atopoB B OMOJIOTHMUYECKUX IMpolieccax,
IIPUPOAE U TeXHOJIOruu. PepMEHTATUBHBIN KaTaJIu3.

Tema 3. Xumuueckoe paBHOBecHe
OO6patumble 1 HeOOpaTUMBbIE IPOLIECCHI. XUMHUECKOE paB-
HOBECHE, €T0 KHHETUYECKUE U TEPMOJIUHAMUUYECKHE YCIIOBHS.
KoncranTa paBHOBecHs. CMeLIEHNE XMMUUYECKOTO PaBHOBECHS,
¢akropsl, Biustomue Ha Hero. [Ipuniun Jle-1llarense.

Pasnea V. PacTBopbl: mpouecchbl, ocyliecTBisieMble B pac-
TBOPAaX, TUCCONMUALNSA, PeaKIMU HOHHOT0 00MeHa

Tema 1. PacTBOpBI

PactBopuTenn nossipHOro U HEMOJISIPHOTO TUIIOB.

Bogna - ocHoBHOI1 pactBOpHTEns B Ipupone. Cocrtas, CBOMCTBA,
IEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIBI BOJBI.
Bonoponnsie cBs3u M accouuanuss MOJEKYJ BOABI B JKUIKOM U
TBEPJIOM COCTOSIHMH. MOHHOE npou3BeaeHue Boabl. BonopoaHblii
nokasaresns pH.

HcrnHHbIE pacTBOpBl. MexaHn3Mbl pacTBOpeHus. TermioBoi
3¢ dexT npouecca pacTBOpeHUs. ['uapatHas Teopus pacTBOpPOB
J.M. Menneneesa. Kpucramioruaparsl.

PacTBOpuMOCTE TBEpABIX BELIECTB B BOAE. BiusHue teM-
nepaTrypsl Ha pacTBOPUMOCTHb TBEpAbIX BeuiecTB. HeHachbleH-
Hbl€, HACBHIIIEHHBIC U TepeChIleHHble pacTBOpbl. CHOCOOBI BbI-
pa)XKEHUs] KOHIEHTPALMK BEIIECTBA B PACTBOpAX.

Tema 2. KosturaTuBHbie CBOMCTBA PACTBOPOB HEAJIEKTPOJIU-
TOB

3akonsl Payns, Bant-I'opda. Jlempeccus temmneparyp 3a-

MEp3aHusl PaCTBOPOB, MOBBIIIEHUE TEMIEPATYP KUIIEHHUS PaCTBO-

poB. duddysus. Ocmoc, 0CMOTHYECKOE AaBIEHHE U €ro pPojib B

KJIETOYHbIX MeMOpaHax. M3oroHnueckue pactBopbl. TexHuue-

CKHE U 3KOJIOTHYECKUE MPUMEHEHHs ocMoca (00paTHOro 0cMoca).

Tema 3. CBoiicTBa pacCTBOPOB JIEKTPOJIUTOB
Teopus anekTponutnueckoi auccounanuu C. AppeHuyca.
Karunons! u annonsl. Creneds gucconuanyi. CHIbHBIE U Cla0bIe
anektponuThl. KoHcTanTa nucconuanuu. 3akoH pa30aBieHUs




OctBanbaa.

Tema 4. I'oM0- M reTeporeHHbie paBHOBECHS B PACTBOPax

3JIEKTPOJIMTOB

I'upponus. CteneHp U KOHCTaHTa ruapoaunsa. CMmenieHue
paBHOBecHs Tipu Tuaponuse. HeoOpaTumelii THIpoIn3.
[IpousBenenne pacTBOPUMOCTH COJCil. YcinoBus oOpa3oBaHus U
pactBopeHuss ocaaka. OOpa3oBaHHE MallOPACTBOPUMBIX COEIH-
HEHUH B OpraHU3Me YeJIOBEKA.

Pa3znen VI . duexkrpoxummus

Tema 1. OxkucIANTEIbHO-BOCCTAHOBUTEIbHbIE MPOLECCHI

TunuyHLIE OKUCIIUTENIN U BOCCTAaHOBUTCIN, OKUCIUTCIIBHO-
BOCCTAaHOBHUTEJIbHAS JTBOMCTBEHHOCTH (ampoTepHOCTh). Knaccu-
¢duKanus OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX Peakiuii. MeTopl
3JIEKTPOHHOTO U 3JIEKTPOHHO-UOHHOTO OaliaHca.

OKHUCINUTEIHLHO-BOCCTAHOBUTEILHBIE NOTCHIMAJIBI, CTaH-
JIApTHBIA BOJOPOJHBIA AEKTpoA. YpaBHeHne HepHcra. Dmek-
TPOXUMHUYECKUH Psif CTAaHAAPTHBIX AIEKTPOIHBIX MOTCHLUAJIOB.
3HaueHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX TIPOIIECCOB B
OmoreoleHo3e.

Pa3pen VII. XumMusg KoMILUIEKCHBIX COeIHMHEHU A

Tema 1. Ctpoenue, kiaaccugukanus U CBOMCTBA KOMILIEKC-
HBIX COeTHHEHU

OCHOBHBIE TIOJIOKEHUSI TEOPUH KOOPAUHALMOHHBIX COEIU-
HeHnil A. BepHepa. CTpykTypa KOMIUIEKCHBIX COCIUHEHUM:
BHYTPEHHSISI ¥ BHEIIHsS c(ephl, KOMILIEKCOOOpa3oBaTelb, JH-
ranapl. Knaccudukanuy u HOMEHKIaTypa KOMITJIEKCHBIX COEH-
HEHHMI. XUMHAYECKUE CBSI3U B KOMIUIEKCHBIX COEAUHEHUAX. [lnc-
couanusl KOMIIEKCOB U UX ycToiunBocTh. KOoHCTaHTa HecTon-
KOCTH.

Baxneilline KOMIUIEKCOHBI: X€JIaThl PA3JIMYHBIX THIIOB,
[MUKIINYECKHE KOMIUIEKCOHBI (TMOp(GUPHUHBI, XJIOPHHBI, KpayH-
a¢hupsl). Baxueimme npuMepbl KOMIUIEKCOOOpa30BaHUs B OHO-
JOTMYECKUX 00BEKTAX: XJI0poduu1, reMorioout, Ko-hepMeHTsI.

Hroro, 1 cemecTp

18

2 cemecTp

Pa3zgen VIII. XumMus OMOreHHBIX DJIeMEHTOB

Tema 1. CBolicTBa OMOT€HHBIX S-3JIEMEHTOB M HUX COeMHe-
Huil. OOmas xapakrepucTuka 3jemMeHTOB IA u 1A rpynn
CpaBHEHHE CBOWCTB H30JHUPOBAHHBIX ATOMOB, CTEIECHU
OKHUCJICHUSA, (PU3MUECKHEe U XMMHUYECKUE CBOMCTBA MPOCTHIX Be-
IIECTB, OKCUAOB U TUIpOKcH10B. Comu.
Bonopon u ero ceoncrea. Bonopon u ero cporictsa. Ilose-
JIEHUE BOJOPO/ia B IPUPOJIE U IPUMEHEHHE B SHEPTETUKE.
Mertamnst A u IIA rpynm, Li, Na, K, Ca, Mg. lllenounsie u
HieJI04uHO3eMeNbHbIe MeTalllbl. VX ¢usunonorudeckas poib B
opranu3me. CoOeIMHEHMsS] KaJlblMsl  KaK  OCHOBA OIIOPHO-
JBUTATEIIbHOU CUCTeMbl. KaTHOHBI S-3JIEMEHTOB - aKTHBATOPbI
(EPMEHTHBIX CUCTEM.

Tema 2. Buorennsie p-3jieMeHTbI. YTJIepOA M ero HeOpraHu-




YyecKHe CoeIMHeHUs

AnnotponHble Moaudukanuu: rpaduT, anama3z, KapOuH,
JOHCAEHIHT, QyIutepensl, rpaden. Ousnueckue cBOWCTBa, 00JIa-
CTH IPUMEHEHMs. XMMHUYECKHE CBOMCTBA yIiIepoaa.

Oxcunpl yraepona (II) u (IV). JlabopaTopHble 1 IPOMBIIII-
JIeHHbIE CLIOCOOBI MOYYEHHUs, CTPOEHUE MOJIEKYJI, CBOMCTBA,
IpUMEHEHHE.

VYronbHas kuciora u ee coiu. XKectkocTs Boabl. CTpoeHue
kapOoHaT-roHa. TepMudeckas yCTOWIHMBOCTh U PACTBOPUMOCTD
B BOJIE M TMJIPOJIN3 KUCIIBIX U CPEAHUX KapOOHATOB. THIPOKAp-
OoHaTHas Oy(epHasi cucTeMa OpraHu3Ma YeJI0BEKa. MEXaHU3M
nojaepxanus pH kposu.

Tokcrn4HbIe HEOPTaHUYECKHUE COSAMHEHUS yTiiepoia (CHHIIIbHAS
KucaoTa, okcun yraepoaa I, docren).

Tema 3. Buorennbie p-371eMeHTbI. A30T H €ro COeINHEeHHU S
A30T. DIIEKTPOHHOE CTPOCHUE aTOMa, BO3MOKHBIE CTEIIEHU
okucaeHus. Pu3nuecKrue 1 XMMUUYECKHE CBOMCTBA IPOCTOTO Be-
miectBa. [[puurMHbBI XMMUYECKON HHEPTHOCTH A30Ta.
Bonopoansie coequHenust a30ta. AMMHUAK, M €70 CBOMCTBA,
coyit aMmMoHus. ['uapasuH, ruaApOKCUIaMUH, a3UI0BOIOPO/I, UX
CTPOEHHE U CBOWCTBA.
Okcuipl a30Ta: XUMUYECKas CBSI3b U CTPOCHHUE MOJIEKYI,
cBoiicTBa. dusznogornuyeckass akTHBHOCTh OKCHJIOB a30Ta.
A3OTHast KUCI0Ta U A30THUCTast KUCIOTa U ux coiu. [lomy-
4yeHue, cBoiicTBa. HUTpaThl M HUTPUTHI, 0COOEHHOCTU XHUMHYE-
CKUX CBOMCTB, MX BO3JCHCTBUE HA OPTaHU3M YEJIOBEKA.

Tema 4. Buorennsie p-3j1eMeHTbI VA rpynnsl
docdop u ero coefuHeHHs. DIEKTPOHHOE CTPOCHUE aTOMA,
CTETIeHU OKUCIIEeHUs. DU3nYecKre U XUMHUECKUE CBOMCTBA MIPO-
croro BemecTtBa. Oxcunsl pocdopa (III),(V): coctas, ctpoeHne
MoJIeKyI1, cBoiicTBa. Kucnotel gpocdopa, ux cBoiCTBa, MMOBEIC-
HHe B pacTBopax. Docdarsl - HeTOKCHYHAas (popMa HAXOKACHUS
docthopa B opranmsme yenoseka. Pors GocaToB B hopmupoa-
HUH OTMIOPHO-JBUTaTEIILHOW CUCTEMBI YeJIOBEKA, O/ IeP/KaHIH
rOMe0CTa3a, ¥ YHEPTETHKE (PH3HOIOTUIECKHX TTPOILIECCOB.
MBIIBSIK, CypbMa, UX OCHOBHBIE CO€AMHEHUS U (PU3HO0IIO0-
TUYECKOE ICHCTBHE.

Tema S. buorennsie p-3aeMenTol. Knciiopoa u ero coeause-

HHSA
DJIEKTPOHHOE CTPOSHHUE aTOMa, CTETIeHU OKHcleHusl. CTpoeHue
MOJIEKYJIBI, AJTIOTPONHUS (CTPOSHHUE MOJIEKYJIBI M CBOMCTBA 030-
Ha). OU3NYEeCKUe U XUMUYECKHE CBONCTBA, IPUMEHEHHE.

Coenunenus kucnopoa. [lepokcusl, 0COOCHHOCTH
CBOICTB MEPOKCUAA BOAOPOIA.

DuU3MOJIOTUYECKOE JCUCTBUE aKTUBHBIX (POPM KHUCIOpOIa
Ha OpPTraHW3M YeJIOBeKa, AaHTHOKCH IAHTHI.

3aluTHBIA 030HOBBIH CJI0M aTMOC(EpHI.

Tema 6. buorennsie p-3semenThbl. Cepa M ee coelMHEHHUS
DNEKTPOHHOE CTPOEHUE aTOMa, CTENIEHU OKHUCIIEHUs. AJIo-
TPOIUS CEPBI, CTpOoeHNE MoupUKaii. PU3NYECKUEe U XUMUYE-
CKHE CBOMCTBA NPOCTOI0 BEILIECTBA.




CepoBozmopon u cynb(uabl, ©X CBOICTBA.

Oxcunpl cepsl (IV) u (VI) . Ctpoenne Monekys1, NOIy4YeHHUE,
CBOMCTBA.

CepHast KHCIIOTA U CEpHUCTAasl KUCIOTHI, CyIb(aThl U CyJib-
¢uthl. PU3NUECKUE U XMMHUYECKHUE CBOMCTBA.

dusnonoruyeckas pojb COeTMHEHUN CepBl.

Tema 7. buorennsie p-djemMeHThl. ['anoressl 1 ux coeanHe-

HUSA

OO6mras xapakTepucTuka. XUMHUYECKask CBSI3b B MOJIEKYyJIaxX
MPOCTHIX BEIIECTB.

OcobenHocta (hTopa U ero coequHEeHMA. broornueckas
poib GTOPUAOB, IKOTIOTUYECKOE BO3ICHCTBUE U IPUMEHEHHE €r0
COCIMHEHUM.

X70p. DIEKTPOHHOE CTPOEHUE aTOMa, CTEIIEHN OKHCIIE-
Hus. Du3znueckre U XUMUYECKHE CBOMCTBA IPOCTOTO BEILIECTBA.
XJ0pOBOJOPO U COJISTHAS KUCIIOTA, (PU3NUECKHe U XUMHUECKHE
cBoiicTBa. Xyopuasl. Poiib XJ0pHA-HOHOB B TOAACP/KAHUU OC-
MOTHYECKOTO JIaBIICHUSI U BOJHO-COJIEBOTO 0OMeHa B KieTke, pH
KEJIy0YHOI0 COKa M aKTUBHOCTH METICHHA.

Kucnoponcoaepxaume coeMHEHHs! XJI0pa: OKCHUJIbI, KUC-
n0tel. CpaBHEHUE CTPOCHUS MOJIEKYJ, CUJIbl, IPOYHOCTH U
OKHUCJIUTEIHHON CIOCOOHOCTH KUCIOT. [ MIOXJIOPUTHI, XJIOPATHI,
HepXJIopaThl, UX CBOMCcTBA. XJIopHast U3BeCTh. [le3nHuuupyro-
[IMe U 0TOEMMBAIOIINE CBOMCTBA COSAMHEHMI XJIOpa, UX MIPUMeE-
HEHHE JUUIsl OYMCTKH BOJBI.

bpowm, iiox u ux coeauHeHusi. CpaBHEHUE KUCIOTHBIX U
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX CBOMCTB BOJAOPOJHBIX U
KHCIIOPOJCOAEpkKaNX coeAnHeHn. DU3nonornueckoe Bo3aei-
CTBHE Ha YEJIOBEKAa HEOPTraHWMYECKIX COSAMHEHHH Hola 1 Opoma.

Tema 8. buorennsie d - 3J1eMeHTbI
[TonoxxeHne B MEPUOIUYECKON CHCTEME M 3aKOHOMEPHOCTH
W3MEHEHHUsl CBOMCTB M30JMPOBAHHBIX aTOMOB B JI€KaJax U MOJ-
rpymmax. Oco0eHHOCTH XHWMHUHU d-3JIEMEHTOB: MHOT000pasue
CTETeHeH OKHCIIEeHUs, KOMIIEKCOOOpa3oBaTeabHasi CIOCOOHOCTh
U KaTaJIUTHYeCcKasi akTUBHOCTh. Poib d- 271eMEHTOB Kak IIEHTPOB
(epMEHTATUBHBIX CHUCTEM U KaTalu3aTOPOB OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKITUH.
DU3HOTIOrHUeCcKOe IeHCTBUE THKEIBIX METAIIOB.

Tema 9. buorennnie d - 3j1eMeHTBI. XPOM M €ro coeJIuHe-
HUA
DJIEKTPOHHOE CTPOCHUE aTOMa, CTENEeHU OKHUCIIeHUs. CBOM-
CTBa MPOCTOrO BEIECTBA, OKCHJIOB U THAPOKCHUIIOB B Pa3HbIX
cTerneHsax okuciieHus. OKucCIuTeNnbHbIe cBOMCTBA. OCOOCHHOCTH
KOMIUTEKCO0OpazoBanus. bronorudeckas poib XpomMa Kak MUK-
pOd3JIEMEHTA B PETYIISILIMK YTIIEBOJAHOTO OOMEHA.

Tema 10. buorennsie d - 3sieMenTsI. Maprasnen v ero co-
e/INHEeHUs

Coemunenus mapranua (II), (III), (IV), (V), (VD), (VID).

CpaBHEHHE CBOMCTB OKCHIOB M THAPOKCHIOB MapraHiia B pa3-

HBIX CTENEHSAX OKMCIEHHA. MaHraHatsl M TEpMaHraHaThl, MX

OKHUCJIUTEIHHO-BOCCTAHOBUTENIbHBIE CBOWCTBA B 3aBUCUMOCTH OT

yCJIOBHI npoBeeHus peakuuu. KommiekcHble coeTMHEHHs] Map-
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raHna.

Tema 11. buorennnie d - 3j1eMeHThl. JKe1e30, KOOAIbT U
HX COeIMHEHUS
OcobeHHOCTH TOOOYHO MOATPYMIIbI § TPYIIIBL: IEICHUE

3JIEMEHTOB Ha CEMENCTBA KeJe3a U IUTAaTUHOBBIX METaJIOB.
[IprynHBEI TOPU3OHTAIIBHBIX AHAJIOTHUM.
Oco0EHHOCTH CTPOCHHS aTOMOB, CTETICHH OKUCIICHUS. X UMHYE-
CKHE CBOMCTBA MPOCTHIX BEILIECTB, UX OKCUOB, THIPOKCUIOB,
coJjiel. Baxknelime KOMIIJIEKCHBIE COSIUHEHHUS JKee3a, KoOalb-
Ta C HEOPraHUYECKUMH U OPTaHUYECKUMU JINTAHJJAMU: TEMOBBIE
COEJIMHEHUS], INaHOKOOOIaMHUH.

Tema 12. buorennnie d - 3j1ieMenTHI. Meab, MUHK H HX
coeTMHEHUA

Oco0eHHOCTH CTPOEHUs aTOMOB, CTETICHU OKHUCICeHUs. Du-
3UYECKHE U XMMHUYECKHUE CBOMCTBA MPOCTHIX BEHIECTB, OKCUIIOB,
TUAPOKCHUIOB U COJIEH B Pa3IUYHBIX CTEMEHSIX OKHCIICHUS aTo-
MOB. KoMIUIEKCHBIE COETMHEHUSI C HEOPTraHUYECKUMHM JIMTaH/a-
MHU. BaxkHelmMe KOMIUIEKCHBIE COEAMHEHUSI MEJIU U LIUHKA C Op-
TaHUYCCKUMHM JIMTaHIaMH: O€JIOK 1epyJIOIIa3MHUH, IIMTOXPOMOK-
cuaa3a, KapOOKCUNENTH Ia3a, CYTIEPOKCHITUCMYTa3a.

Hroro, 2 cemectp

28

Hroro

16

26

36

4. YYEBHO-METO/JUYECKOE OBECIIEYEHUE CAMOCTOSATEJBbHOM PABOTHI

OBYYAIOIIUXCHA
Tembl 11 ca- H3y4yaembie BONPOCHI Ko- DopMbI Metoauue- | Dop-
MOCTOSITEJIb- JH4Ye- | CaMOCTOs- | CKoe obec- MbI
HOI'0 U3yYeHHs CTBO TeJIbHOMU Ne4YyeHue | OT4yer-
yacoB | padoThI HOCTH
Paspean I. CrpykTypa nepuoau4ecKkon 6 Pabora ¢ OcHOBHas U yCTHBIN
CTpoeHne Be- | CHCTEMBI: IEPUOJBI, IPYIIIIBL, yueOHOI NOTIOJIHA-  OIIPOC
ecTBa noArpynmsl. « TunuaHeie» JUTEpaTy- | TeJbHad
JJIEMEHTBI, IEPEXOIHBIE dJIe- poi1 u pe- JUTEpaTypa,
MEHTBHI. $-,p-, d-3JIEMEHTHI. cypcamu MHTEpHET-
JlaHTaHOMABI, aKTHHOUIBI. cetu «MH- | pecypcsl
IIposiBiIEHNS NEPUOAUYHOCTH TEPHET»

H3MCHEHMS CBOMCTB DJIEMCH-
TOB CHMOATHOE U3MEHEHUIO
3JIEKTPOHHOI'O CTPOECHUS, IHa-
TOHAJILHOE CXO0JCTBO. MeTai-
JIBI 1 HEMETAJIJIBI, TOTEHIIHAIEI
MOHU3ALIMH, CPOJICTBO K 3JIEK-
TPOHY. DJIEMEHTAPHBIC YaCTU-
1IbI, 3JIEKTPOH - TTIO3UTPOH,
HYKJIOHBI, PO, AehEKT Mac-
Chl, SIICPHBIE CUJIBI PUTSHKE-
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HUS U OTTAJIKMBAaHUs, U30TOIIbI.

SIBneHue painOaKTUBHOCTH,
BUJIBI PAIMOAKTUBHOTO pacra-
a. XuMHU4ecKas CBA3b U MO-
nekyna. Knaccudukarus xu-
MHudeckux cBsa3ei. KoBaneHT-
Hasl, HIOHHAas, METaJlJINUeCcKas
XHMHUYECKHE CBI3H; MEKMOJIC-
KYJISIPHBIC B3aUMOJICHCTBUS.
OCHOBHBIE XapaKTEPUCTUKH
XUMHUYECKOH CBSI3U U TIapaMeT-
pbI MoJiekybl. KoBanieHTHas
cBs3b. CTpOEHME KOBAJICHT-
HBbIX MoJieky. ['ubpunuzarus,
OCHOBHBIE (DOPMBI MOJIEKYI.
HNonnas cBs3b U €€ CBOMCTBA,
CTEIIeHb MOHHOCTH CBsI3U. Me-
TaJUTMYeCKasi CBS3b, €€ MPUPO-
Ja 1 0ocoOeHHOCTH. JlanbHue
CBSI3H - MEKMOJIEKYIISIPHBIE
B3auMoeicTBus. OpueHTaIu-
OHHbIE, UHIYKIIMOHHBIE, TUC-
MIEPCUOHHBIC B3aUMOICHCTBUSI.
JIOHOPHO-aKIENTOPHBIE B3aK-
MOJECHCTBUSA (BOIOPOIHBIC
CBSI3H).

Paznean 11.
Knaccupuxa-
Us ¥ CBOM-
CTBA OCHOB-
HBIX Heopra-
HHYECKHX XH-
MHYECKHUX Be-
IeCTB.

Hemeranner 1 metamnsl. CBOM-
CTBa COSIMHECHUN B 3aBUCHUMO-
CTH OT MPUPOJIbI XUMUUYECKHUX
cBs3eit. KucnoTHbie, OCHOBHBIC
1 aM(oTepHbIE COSAMHEHHUSL.
[IpocTsle U ClOXKHBIE Bewle-
ctBa. Comu. Knaccuduxarmusi,
HOMEHKJIaTypa, METObI MOJTY-
YCHHS, OCHOBHEIC CBOMCTBA.
Oxcunsl. Knaccuduxkarus,
HOMEHKJIaTypa, METObI MOJTY-
YeHHUsI, OCHOBHBIC CBOMCTBA.
I'mnpoxcunet. Knacenguka-
1IMs1, HOMEHKJIaTypa, METOIbI
MOJTYy4Y€HUs, OCHOBHBIE CBOM-
ctBa. Kucnotsl. Knaccuduka-
LMs, HOMEHKJIaTypa, METObI
MOJIyYEHUsl, OCHOBHBIE CBOM-
CTBa.

Pab6ora ¢
yueOHOI
JTUTEpaTy-
poi1 u pe-
cypcamu
cetu «MH-
TEPHET»

OcHOBHAaA U

JIOTIOJIHU-
TeabHas

JUTEPaTypA,

UHTEpPHET-
pecypcsl

YCTHBIN
OIIPOC
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Pasnea I11.

OCHOBHBIE XUMHUUYECKHE ITOHS-

Pabora ¢

OcHOBHAA "

OcHoBHBIE TUS U 3aKOHBL. OCHOBHBIE 3Ta- y4eOHOi HAOTOJIHA-
XHMHYECKHE TIbI Pa3BUTHSI XUMHH nurepary- | TC/IpHad
. JIUTEpaTypa,
3aKOHBI potii u pe-
WHTEpHET-
cypcamu pecypest
cetu «HMn-
TEPHET»
Pa3zgen IV. OCHOBBI XUMHUYECKOM TEPMO- Pabora ¢ OcHOBHas U |yCTHBIN
OcHOBBI XH- muHaMuku. Knaccudukanms yaeOHOI AOIOJIHH-  oripoc
MHYECKO XUMHUYECKHMX PEAKIIUH, 3aKO0- nutepary- | TC/IPHAA
. JIUTEpaTypa,
TepMOJAUHA- HOMEPHOCTH UX OCYIIECTBIIC- poii u pe- epre
UHTEPHET-
MHKH, KHHE- Hust. TepMomHaMuIecKoe cypcamu pecypesI
THKAa XHMH4Ye- | pPaBHOBECHE, TapaMeTphl Tep- cetn «1H-
CKHX Mpolec- | MOJWHAMHKH OTIPEIEISIONINE TEPHET»

coB

COCTOSTHME CUCTEMBI. DHTalb-
IUs1, IEPBBIN 3aKOH TEPMOHU-
HaMUKH. DK30TEpMUYECKHUE U
SHAO0TEPMHUYECKHE TPOLIECCHI.
3akoH ['ecca, crangapTHbIE
SHTAIBIIUU 00pa30BaHMS Be-
niecTBa. DHTPOIHNS, BTOPOI
3aKOH TepMoAguHamMuKu. CBo-
0oHast sHEprus (IHEPrus
I'n66ca). DHepreTrka XUMHYE-
CKHX IIPOLIECCOB. Y CIOBHSA Ca-
MONPOHU3BOJIBHOTO OCYIIIECTB-
JICHUS] XUMUYECKHUX MTpOoLeC-
coB. CKOPOCTh XMMHUYECKOUN
peakuuu, ee 3aBUCUMOCTb OT
pa3NuYHbIX (PAaKTOPOB, METObI
€€ peryJupoBaHus. 3aKOH JAeii-
cTBytoluX Macc. Koncranra
CKOpocTH peakiuu. Kunernue-
CKO€ ypaBHEHHUE peakuuu. Mo-
JIEKYJIAPHOCTB U MOPSAOK pe-
akuuu. BnusHue temneparypsl
Ha CKOpOCTH peakuuii. Temre-
paTypHbIii KO3pGUITUEHT pe-
akuuit. [lonsarue o0 3¢ dek-
TUBHOM COYJapeHUH. DHEPIHUsl
aKTUBAaLUH, TUCIIEPCUOHHOE
pacnpeesieHne 4acTull Mo
SHEpPruM, ypaBHEHHE AppeHu-
yca. Katanutruueckue npouec-
Cbl. I'eTeporeHHbIe M TOMOICH-
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HBIE KaTaJau3aTopbl U KaTaJln-
TUYECKHE cUCcTeMBbl. Ponb Ka-
TaJIU3aTOPOB B OMOIOTUYECKUX
IpoLeccax, IpupoJie ¥ TEXHO-
noruu. [Tousitue o pepmMeHrax.
Oo6parumsbie U HEOOpaTUMBIE
IIpoLEeCChl. XUMHUYECKOE PaB-
HOBECHE, €ro KHHETUYECKUE U
TEPMOANHAMUYECKHE YCIIOBHS.
[Tpunuun Jle-Ilarense.

Pa3znen V. Pac-
TBOPBI: NMPO-
1eCChl, 0Cy-
mIecTBJIsIeMbIe
B pacTBOpax

Bona - ocHOBHOI pacTBOpH-
Tenb B npupoae. Cocras, 371ek-
TPOHHOE U MIPOCTPAHCTBEHHOE
CTpOeHHE BOJbl. BomopoaHsie
CBSI3M U aCCOLMALIUS MOJIEKY I
BOJBI B )KMJIKOM U TBEPJOM
COCTOSIHUHM. AHOMannu pu3u-
YeCKUX CBOMCTB BOILL. Poib
BOJIbI 1JI51 )KUBBIX CHCTEM.
Hctunnueie pactBopsl. Mexa-
HU3MBI pacTBOpeHus. Termno-
BOI 3pexT mporiecca pacTBo-
perns. CriocoObl BEIpaKEeHUs
KOHILICHTpALU{ B pacTBOpax.
Bnusinue temnepaTypsl Ha
pPacTBOPUMOCTb TBEP/BIX BE-
mectB. uddysus. Ocmoc.
3akonsl Payns, Baat-TI'odda.
3nauyenue auddy3uu u ocmoca
B OmoreonieHo3e. TexHuueckue
1 DKOJIOTUYECKUE IPUMEHEHUS
ocmoca. PactBopuMoCTh Ta30B
B Bojie. 3akoH ['enpu, nucco-
[HaIUs, pEaKIIMi HOHHOTO 00-
MeHa. Teopust 3JIeKTpOIUTHYE-
ckoit nucconmanuu C. Appe-
Huyca. 3oToHnyeckue Kod¢-
¢burueHTsl. PacTBOpHI A11eK-

TpOHHTOB.KaTHOHHI{aHHOHH.

Crenenp nucconuanuu. Cuib-
HBIC U CJTA0BIC AIEKTPOJIUTHI.
Koncranra nuccornmanuu. 3a-
KOH pa30aBneHust OcTBasib/a.
Koaddurmentsr aktuBHOCTH
noHOB. KoHCTaHTBI AuCcconna-

Pabora ¢
y4eOHO
JAUTEpaTy-
poi1 u pe-
cypcamu
cetu «Mn-
TEPHET»

OcHOBHAaA U

JOIIOJITHH-
TCJIbHAaA

JIUTEparTypa,

UHTEpPHET-
pecypcsl

YCTHBIN
OTIpOC
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UM KUCIIOT, ocHOBaHui. [Ipo-
M3BEIEHUE PACTBOPUMOCTHU
cosieil. Teopust KUCIIOT U OCHO-
BaHui bpencrena-Jloypu.
Bopa kaxk anekrponut. Kon-
LIEHTpAIUsi HOHOB TUIPOKCO-
HUS U THAPOKCH]I-aHHOHOB.
HNoHHOE npounsBeIcHHE BOABI.
Bonopoansiit nokazarens, pH.
OnpeneneHne KUCIOTHOCTH U
OCHOBHOCTHU pacTBOpPOB. by-
depubie pacTBOphL. KucnoTHo-
OCHOBHOM rOMe0cTa3 B opra-
Hu3Me. OCHOBHBIE PEaKIIUU B
pacTBOpax 3JIEKTPOJIUTOB.
HNonno-monekynspHbie ypas-
HEeHUS peakiui. ['maponus.
Koncranrta rugponusa. Cme-
LICHUE PABHOBECUS MPU THU]I-
poiuse.

Pa3nen VI. OxucauTenpHo- Pabora ¢ OcHOBHast U [yCTHBIN
DJIeKTPOXH- BOCCTaHOBUTEJIbHBIE MPOLIEC- yaeOHOM JONIOJIHU-  (OIIPOC
Mus cbl. TUMHMYHBIE OKUCIUTETH U JUTEepaTy- | TeJbHasd

BOCCTAHOBHTENIH, OKUCIUTENb- poii u pe- JIUTEparTypa,

HO-BOCCTAHOBUTEJIbHAS JIBOH- cypcamu UHTEpHET-

CTBEHHOCTH (aM(pOTEpPHOCTH ). cetn «MlH- | pecypchl

3HauYEHUE OKUCIUTEIIBHO- TEpHET»

BOCCTAaHOBUTENBHBIX IIPOLIEC-

coB B buoreoneHose. Okuciu-

TEJIbHO-BOCCTAHOBUTENbHbBIE

MOTEHLIMAJIbI, CTAHIAPTHBIN

BOJIOPOJHBIN AJIEKTPO. DJeK-

TPOXUMHUYECKUE YCTPOICTBA:

rajJbBaHUYECKUE FIEMEHTHI,

aKKyMYJISITOPbI, TOIUTUBHbIE

3JIEMEHTBHI (BOIOPOJIHAS SHEP-

reTHKa).
Paszpnen VII. CrpyKTypa KOOpAMHAILIMOHHBIX Pabora ¢ OcHOBHas U yCTHBIN
XuMusi KOM- coenuHeHnil. OCHOBHBIE T10- y4e0HOM JOTIOJIHU-  [OTIPOC
IUIEKCHBIX CO- | JIO)KEHUS TEOPUHU KOOPAUHA- JUTEpaTy- | TeJbHasd
eIMHeHu LIMOHHBIX COEIMHEHUH A. poii u pe- JIUTepaTypa,

Bepuepa. Koopaunannonnas cypcamu WHTEpHET-

cBs3b. KomrekcoobpasoBa- cetu «MH- | pecypchl

TeJb U €r0 KOOPANHAILIMOHHOE TEpHET»

yucio. JIuranasl (KOMHJ’IGKCO-
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HBbI) U ICHTaTHOCTh. BHyTpeH-
Hss chepa, BHEHTH:S cdepa,
3apsii KOMIUIEKCHOT'O MOHa.
Knaccudukanust KOMITJIEKCOB.
Jucconuarus KOMIJIEKCOB U
UX YCTOMYMBOCTh. Baxxnenmmue
IPUMEPHI KOMIUIEKCO00pa3o-
BaHUs B OMOJIOIMYECKUX 00b-
€KTax: XJIOPO(HILI, TeMOTJIO-
6un, Ko-pepMeHTsI

Pasznen VIII CBoiicTBa OMOreHHBIX HEME- 16 Paborta ¢ OcHOBHas U [yCTHBIN
Xumus 6mo- TaJJIOB, U UX BAXKHEHUIIINX CO- y4eOHO JOTIOJIHA-  OIIPOC
TeHHBIX JJIe- eauHeHMi. Ponh HeMeTallIoB B JIUTEpaTy- TelIbHas
MEHTOB. KHUBBIX OPTaHU3MaX: OPraHoO- poii u pe- TUTepaTypa,

rensl (C, H, O, N, P, S), CI, cypcamu WHTEpHET-

Si. CBoiicTBa MUKPO3JIEMEHTOB cetu «MH- | pecypcel

F, Br, I, Se, B. CsoiictBa 0O1o- TEPHET»

TeHHBIX METaIoB. Poib Me-

TaJJIOB B JKMBBIX OpraHU3Max:

Li, Na, K, Ca, Mg, (koMnOHEH-

ThI METAJUIO()EPMEHTOB - MHK-

poanementsl Fe, Mn, Cu, Mo,

Zn, Co, Mn, Al)
Hroro: 54

5. ®OHJ] OUEHOYHBIX CPEJICTB JJIsI MPOBEJEHHUSA TEKYIIEA U IPOMEXY-

TOYHOM ATTECTAIIMM O JUCITATLIMHE

5.1. [lepeyeHb KOMIETEeHIIMI ¢ YKa3aHHEM 3TanoB UX (JOPMHUPOBAHUS B Mpolecce OCBOEHUS

o0pa3oBaTe/IbHON NPOrpaMMbl

Koa u HauMeHOBaHHEe KOMIIETEHIIMH

Jrtanbl GopMHPOBAHUA

OIIK -5. Cnocoben oueHuBaTb MOp(POGYHKIMOHATBHBIE, (HU3UO-
JIOTHYECKUE COCTOSIHUS M MATOJOTHYECKUE MPOIECCH B OPraHU3Me

YCJIOBCKA IJIsl PCIICHUA HpO(l)eCCI/IOHaJ'IBHLIX 3aJga4d

1.Pabora Ha yuyeOHBIX 3a-
HATHAX
2. CamocrosTenbHas pa-

oora
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5.2. Onucanue nokasareJieil ¥ KpUTeprueB OLCHUBAHUS KOMIIETEHI[UI HA Pa3IHYHbIX 3Tanax
uX ¢popMHUpPOBaHHUS, ONIMCAHME IIKAJ OLleHUBAHUS

One- YpoBeHb Oran Onucanue Kpurepun IIxana
HUBae- | chopmu- . OLICHHUBAHUS
MBIC pOBaH- dbopmupoBa- MoKazaresnei OILICHUBAHUS
KOMIIe- | HOCTHU Hist
TEHIIUU
OIIK-5 | IToporo- 3namp: VY cTHBI o1poc, BbI- [Ixana
BbIi1 MOJIHEHUE JIabopaTop- | OLEHUBAHUS
-TEOPUI0  CHUCTEM- | HBIX paboT YCTHOTO
HOTO MOAXO0Aa; IMO- ompoca
CJIE0BATEIbHOCTD
u TpeOoBaHUSA K [xana
OCYIIECTBIICHUIO OIICHUBAHUS
MOMCKOBOM W aHa- BBITIOJTHE-
JUTHYECKON  Jiesi- HUs J1a00-
TEJIbHOCTH TUIst paTopHoit
pelieHus  MoCTaB- paboThI
JICHHBIX 3a7a4.
-ICUCTBYIOIIUE
MPaBOBbIE HOPMBI,
uMerolmecss  pe-
Cypchl U OrpaHH-
1.Pabota Ha | yepus;
Y4EOHBIX 33~ | _anropUTMBI TOHC-
HATHUAX

2. CamocTos-
TeNbHAsT pa-
oora

Ka  ONTHMAaJbHBIX
CIOCOOOB peIIeHUs
3alad B paMKax
MMOCTaBJICHHON 1I1e-
I,

-crocoObl  ompese-
JICHUS COBOKYITHO-
CTH B3aUMOCBS3aH-
HBIX 3aJa4 B pam-
KaxX IIOCTaBJICHHOM
e paboTHI,
00ecreynBarOIInX
ee JOCTHKEHHE;
-0a30BbIE TEPMHUHBI
M TMOHATHS B 00Jia-
CTU XUMHH;
-OCHOBHBIE 3aKOHBI
XUMHH;

Ymemes:
BBIIEIATh  DTAIlbl
pelIeHuss W Jeu-

CTBHA IO PCUICHUIO
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3aJla4ud; HaXOJUTh,
KpPUTUYECKH  aHa-
JU3UPOBAaTh U BBI-
oupatb wuH(pOpMa-
LU0, HE00XOoIu-
MYIO JJIsl pelieHus
MOCTaBJICHHOM
3aJa4yv; paccMmart-
pUBaTh pa3UYHbIE
BApUAHTBI  pellle-
HHS 3aJadu, olle-
HUBas UX IpEeUMy-
IIECTBA W PUCKHU;
rPaMOTHO, JIOTHY-
HO, apryMEHTHPO-
BaHO (opmyIHpo-
BaTh COOCTBEHHBIC
CYyXJEHUS U OIICH-
KM, OTin4Yath (ax-
Tbl OT MHEHMI, UH-
TepIpeTanui, oue-
HOK M T.J. B pac-
CYXKJICHUSAX NIPYTUX
YYaCTHUKOB €S-
TEJIbHOCTH;  OIpe-
JeNIITh W OICHH-
BaTh MPAKTUUYECKUE
IOCIICACTBUSL  BO3-
MOXHBIX pELICHUN
3a7a4M.

- IPOEKTUPOBATH
peleHre KOHKpeT-
HOU 3aJla4yd IpPOEK-
Ta, BHIOMpAs ONTH-
MaJIbHBIH  cHIOcO0
€€ peLIeHUs, UCXO-
I U3 JEUCTBYIO-
IUX IIPaBOBBIX
HOPM M MMEIOIINX-
C  pecypcoB H
OTPaHUYCHUM;

-HCII0JIb30BAaTh

HaBBIKM  J1abopa-
TOpHOI paboThl M
METOABl  XHMMH,
¢u3uku, Marema-
TUYECKOTO  MOJe-
JUPOBaHUS M Ma-
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TEMATHYCCKOM CTa-
TUCTUKHU B Tipodec-
CHOHAIBHOU  Jes-
TEIBHOCTH

-TIPUMEHATh XUMH-
YyecKHWe 3HaHUd B
yueOHOM u  Tpo-

(beccuoHanpHOM
NeATEeIIbHOCTH;
[Iponsu- 3name. VYCTHBIN ONPOC, TECTU- IIIxama
HYTBIN - TEXHOJIOTHIO | pOBaHHE OIICHUBAHUS
IMPOCKTUPOBAHUA YCTHOTO
0XXKHMJIAaeMBIX  pe- ompoca
3yJIbTaTOB pellie- lxana
HHS  TOCTaBJICH-
HBIX 30104 OLICHUBAHUS
-6a30BbIe U COBpE- TCCTUPOBA-
HHS

1.PaGota Ha
y4eOHBIX 3a-
HATHIX

2. CamocTos-
TeNbHAS pa-

oora

MEHHBIC TIPEJICTaB-
JIeHus B o0JjacTu
XHUMHUHU,
-OCHOBHBIE COBpeE-
MEHHBIE HarpaBlie-
HUS Pa3BUTUS XU-
MHHU

Ymemes:

- Ka4eCTBEHHO pe-
maTb KOHKPETHBIE
3aga4u  (HUCCleno-
BaHUA,  TPOEKTa,
NEesTEIbHOCTH) 32
YCTaHOBJICHHOE
BpeMSI;
-myOJIMYHO  TIpej-
CTaBJSATH  Pe3yib-
TaThl pELIEHUsS 3a-
Ja4 UCCIeIOBaHUS,
MPOEKTa, JAESTENb-
HOCTH.
-IPUMEHATh XUMHU-
YeCKHUe 3HAHHUS B
y4eOHOW | TIpo-
(heccuoHanpHOM
NesITeNIbHOCTH;
MPOBOANTH JKCIIe-
pUMEHTAJIbHbIE
pa3paboTKu C Mmpu-
MEHEHUEM  XUMHU-
YECKUX METOJIOB;
-CO3/1aBaTh MOJIEIH
U  PEaTu30BBIBATH
TEOPETUYECKHE U
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AKCTIEPUMEHTAITb-
HBIE HCCIEIOBAHUS
JUTSI pelieHust 3a/1a4
npodeccroHanb-
HOHM JeSITeIbHOCTH
Bnaoems:

- OLICHKOW MpaKTH-
YECKHX ocJe-
CTBHII BO3MOKHBIX
pELIEHUT  TOCTaB-
JIEHHBIX 3a7a4
-METOJAMH CTaTH-
CTHYECKOTO  Olle-
HUBaHUS ®  TIPO-
BEpPKH THUIOTE3,
MIPOTHO3UPOBAHUS
MEePCHEKTUB U CO-
[MaJILHBIX TOCHEA-
CTBHM CBOEH IIpo-
(dheccroHaIbHOM
JIeSITEIILHOCTH,

- OCHOBHBIMHM Me-
TogaMu  Oe3ormac-
HON paboTHI C Be-
IECTBOM

Onucanue mMKaJj oueHNBaHUS

Ikana oueHMBaHUS TeCTUPOBAHMS
(Maxkc 4 6amioB)

IIpoueHT NpaBWIBLHBIX OTBETOB

Banasl

81-100%

4

61-80%

41-60%

21-40%

0-20%

S |W

Ikana oueHUBaAHUS YCTHOI'O OIIpoca
(Makc. 4)

IToka3aTean

CB00OOIHOE BIIaJICHHE MAaTEPHATIOM

I[OCT&TO‘IHOG YCBOCHHUC MaTCpuajia

[ToBepXHOCTHOE YCBOSHHE MaTepralia

HeynosieTBopuTenbHOE YCBOSHHUE MaTepUaia
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[Ikajia onleHUBAHUSA BBITIOJIHEHUST J1A00PaTOPHOI padoThI
(maxkc. 36 GamtoB)

Koa-Bo
Kpurepun oueHuBanus
0aJ110B
PaboTa BeIMOTHEHA MTOTHOCTHIO 110 TIJIaHY | CIeJIaHbl MPABUIILHBIE BBHIBOIBI 2
PaboTa BrITIOTHEHA MTPaBUIILHO HE MEHEE YeM Ha MOJIOBUHY WJIM JIOMYIICHA CY- 1
LIECTBEHHAs OIINOKa
PaGota He BBINIOIIHEHA 0

IIkaja oneHNBAHUS BHINMOJHEHHS H 3aIIUTHI MPAKTHYECKOH PadoThI
(Makc. 26 6aioB)

Koa-Bo
Kputepun oneHuBanus
0aJ1JI0B
PaGora BeIMOTHEHA MOTHOCTHIO TIO TIAHY U ClICJIaHbl PABUIBHBIC BEIBOJIBI 2
PaGora BhINOIHEHA TPAaBUIIHPHO HE MEHEE Y€M Ha TIOJIOBHHY WJIU JIOMYIICHA CY- i
I[ECTBEHHA OIINOKa
Pabota He BhIIIOIIHEHA 0

5.3. TunoBble KOHTPOJIbHBbIE 32/IaHUS] WM HHbIEe MATEPHAJIbI, HE00X0UMbIe [IJIf1 OLIEHKH 3HAa-
HMii, yMeHHUil, HABBIKOB M (MJIM) ONBITA JeSATEIbHOCTH, XapaKTePU3YIOIIUX 3Tanbl GopMUPO-
BaHHS KOMIIETEHIIUI B MpoLecce 0CBOCHNsI 00pa30BaTe/IbHOI MPOrpaMMbl

IIpumepHasi TeMaTHKA JIa0OPATOPHBIX padoT

1. DkcmnepuMeHTaJbHbIE JOKA3aTeIbCTBA CIIOKHOTO CTpoeHus aroma. DoTorddexT, KaroxHbIe
Jy4H, SBJIEHUE PaJAMOAaKTUBHOCTH. KBaHTOBO-MexaHMUYecKasi Teopusi cTpoeHus atoma. [IpuH-
LIMIIBI U IPABUJIA pACIIPENETICHUS 2JIEKTPOHOB B aToMe. KBaHTOBBIE UKcCIa.

2. Ilepmoanueckuii 3aKOH — OCHOBA XUMUYECKOW CUCTEMATUKU. DHEPTUsI HOHU3AIUH, CPOACTBO K
3JIEKTPOHY, NIEKTPOOTPHULATEIBHOCTD. [IposIBIeHUS NEPUOINYHOCTH U3MEHEHHSI CBOUCTB 3JIe-
MEHTOB CUMOATHOE U3MEHEHUIO IEKTPOHHOIO CTPOEHUS, IMaroHalbHOE CXOACTBO. MeTasuibl U
HEMETAJUIbl, TOTEHI[MAIBI HOHU3ALUH, CPOJICTBO K JIEKTPOHY, AIEKTPOOTPHULATEIBHOCTD 3J1€-
MEHTOB.

3. KonudecTBeHHbIE XapaKTEPUCTUKU XUMHUUECKON CBSI3U (AJTMHA CBSI3U, DHEPTHsI CBSI3U, BAJICHT-
HBI yrou). Busbl XuMuueckoi CBsi3U: KOBaJICHTHAs!, HOHHAsI, MEeTaJUIM4ecKkasi. MeTo1 BajleHT-
HBIX CcBs3eil. ['mOpuamzanus aToMHbIX opOuTaneil. MexxXMoeKyJIIpHbIe B3aUMOIECHCTBHS: BO-
JIOpOJIHAs CBsA3b, BaH-nep-BaaibcoBbl B3aMMOAECHCTBUS.

4. OcCHOBHBIE KJIacChl HEOPTAaHUYECKUX COeTUHEHUI. OKCHIBI, OCHOBAaHUs, aM(OTEPHBIE THAPOK-
CHUJIbI, KUCIIOTHI, conu. Kiaccudukanus, HOMEHKIIaTypa, METO/IbI [TOJTy4YEHUs, OCHOBHBIE CBOMI-
CTBa

5. OcCHOBHBIE MOHATHS U 3aKOHBI XUMHHK. Y paBHeHUE Kiaiinepona-MeHeneeBa. XUMUYECKHI K-
BHUBAJICHT. 3aKOH SKBUBAJICHTOB. PacyeTsl 0 3aKOHY SKBUBAJIECHTOB.
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6. PacTBOpBI 271€KTPOIUTOB U HENTEKTPOINTOB. CIIOCOOBI BBIPAXKEHNSI KOHLIEHTPALUU PACTBOPOB.
[IpuroToBieHue pacTBOPOB 33JJaHHON KOHIICHTPALMH.

7. Dnextponutnyeckas auccoruanus. OcoOEHHOCTH AUCCOLMUALNN CHIIBHBIX U CIIA0bIX 3JIEKTPO-
AuTOB. BonopoaHelii noka3aTels. PacueT KOHLIEHTpaluy MPOyKTOB JUCCOLUALIH.

8. T'omMoOreHHbIE U TeTEpPOTreHHbIE PABHOBECHS B pACTBOpaX AEKTPoIuTOB. OOpaTHMBbIi 1 HE0Opa-
TUMBIN rugposnuns. Pacyer pH pactBopoB runponusyromuxcs coneid. [Ipoussenenue pactsopu-
MOCTH. Y CJIOBHSI BBIIIAJICHUS M PACTBOPEHMS OCAJIKOB.

9. OcHOBHBIE MOHATHUSI XUMHUYECKONU TEPMOIMHAMUKH. PacueTsl 1o ciiecTBusM U3 3akoHa [ecca.
DK30TepMHUUECKHUE U SHAOTEpMHUUECKHe Iporecchl. CTaHAapTHbIE SHTAIBIINKM 00pa30BaHUs Be-
IIECTBA.

10. KuneTnka XMMMUYECKUX pEaKLUil: 3aKOH ACUCTBYIOIIMX MAcC, ypaBHEHHE AppeHuyca, IOHATHE
0 KaTanuse, GU3NYecKuil CMbICI JCHCTBUS KaTalu3aTopoB. XMMUYECKOE PABHOBECHE U YCIIOBUS
ero cmeuienus. [Ipunnun Jle Ilarense.

11. OxkucnurensHo-BoccTaHOBUTENbHBIE peakuui (OBP), ux xnaccudukanus. OKUCIUTETHHO-
BOCCTaHOBUTENbHBIE oTeHIIMaNbl. CocTaBneHue ypaBHeHU OBP (371€KTpOHHBIN U 31€KTPOH-
HO-MOHHBIN OanaHchl). YcaoBue BO3MOXKHOCTH npoTekanust OBP.

12. KoMmIuiekcHbIE COETMHEHUS: COCTaB, KJIacCU(PUKALIMA, HOMEHKIATypa, XMMUYECKas CBsI3b C I0-
3UIUN TEOPUI BaJIEHTHBIX CBSA3E€ M KPUCTATUIMYECKOTO TTOJIS.

13. KoMIekcHble COEMHEHNUS: TIOJyUYEHUE U yCIIOBHSI pa3pylleHus B pacTBopax. KoHcTaHnTta He-
croikocTH. [Tomyuenue, n3ydyeHne cBONCTB KOMIUIEKCHBIX COEAMHEHUI U UX pa3pyLICHHUE.

14. Ponb meTamioB B >kuBbIX opranusmax: Li, Na, K, Ca, Mg, (koMnoHEHTBI METAIIIO()EPMEHTOB -
Mukpossiementsl Fe, Mn, Cu, Mo, Zn, Co, Mn, Al).

15. Ponp HemeTamwioB B uBbIX opranu3max: opranorensl (C, H, O, N, P, S, CI, Si). CBoiicTBa MUK-
poanementoB F, Br, I, Se, B.

IIpumepHBIe BOIPOCHI VI YCTHOTO OIPOCA
1. CrexuoMeTpuyecKue 3aKOHbI XUMUH.

2. KBaHTOBO-MEXaHMUYECKHE MPEICTABICHUS O CTPOEHUH aTOMa.

3. Krnaccudukanus 1 HOMEHKJIaTypa OCHOBHBIX KJIACCOB HEOPraHMYECKUX COEAMHEHHH, UX OCHOB-
HBIE CBOMCTBA U METOABI MIOTYUYCHHUS.

4. 3axoH I'ecca, TEepMOXMMHUYECKUE YPABHEHUSI.

5. Tlousatue 00 >pPeKTUBHOM COyHapEHUH. DHEPrus aKTHUBALUHU, TUCTIEPCUOHHOE paclpeaeeHne
YacTHIl 110 PHEPTUH, YpaBHEHUE AppeHuyca.

6. CKOpOCTb XUMHUYECKUX PEAKIUi, KOHCTAHThI CKOPOCTH.

7. KaranuTudeckue nporecchl, TOMOTe€HHBIH, TeTEPOTCHHBIN, (DePMEHTATUBHBIA KaTaJIu3, PUBECTH
IIPUMEPBL. DHEPrUsl AKTUBALIHH.

8. Boga u ee mosekynsipHOE cTpoeHHE. AHOMaJbHBIE CBOMCTBA BOJBI.

9. CaoiictBa pacTBOpOB. Jlenpeccust TemMnepaTyp IIaBJICHUS PacTBOPOB, MOBBILICHUE TEMIIEPATYP
KHUIIEHHS PacTBOPOB.

10. BumsgHue TemnepaTypbl Ha paCTBOPUMOCTD TBEP/IBIX BEIIECTB.

11. buoreHHsle 31€MEHTbl U UX KilaccuUKanus. 3aKOHOMEPHOCTU pacIpeaeseHusi OMOTE€HHBIX
asieMeHTOB B lleproanueckoii cucreMe 3JeMEeHTOB. 3a00JIeBaHMs, CBSI3aHHBIC C JSQHUIUTOM U
M30BITKOM MUKPO3JIEMEHTOB.

12. O6mast XxapakTepUCTHKA S-3JIEMEHTOB. 3aKOHOMEPHOCTH W3MEHEHHs (PU3MUYECKUX U XUMHUYe-
CKHX CBOWCTB IIPOCTBIX BellecTB. brosorudeckast posib cOeIMHEHUN HaTpus. JIeKapCcTBEHHBIE
IIpenapaTsl B COCTaB KOTOPBIX BXOJAT COEUHEHMSI HATPHSL.
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13. O6mias XapakTEepPUCTHKA S-3JIEMEHTOB. 3aKOHOMEPHOCTH M3MEHEHHS (DU3UYECKUX U XUMUYe-
CKMX CBOICTB MPOCTBHIX BEIIECTB. buosiornyeckas pojib COeIUMHEHUN Kayus. JIekapCTBEeHHBbIE
IIpenapaThl, B COCTaB KOTOPBIX BXOASAT COEAMHEHUS KaJlusl.

14. Obmas xapaktepuctuka 3nemMeHToB IIA rpynmel. buonornueckas posp marnus. JlekapcTBen-
HBIE MIpenapaThl, B COCTaB KOTOPBIX BXOJAT COCTUHEHHS] MATHUSI.

15. O6mas xapakTepuctuka smeMeHToB IIA rpymnmsl. buonoruueckas pons kanbuus. CoequHEHUS
KaJblMAd B KOCTHOW TKaHM, M30MOp¢HOe 3ameleHue. JIekapcTBeHHbIE Mpernaparbl, B COCTaB
KOTOPBIX BXOJAT COEAMHEHU KaublLus. [ urmc.

16. buorennsie snementsl VIIA rpynmel. buonoruueckas poss moga u 6poma. 3aboneBaHusi, CBs-
3aHHBIE C X HEJOCTATKOM B OpraHHU3ME.

17. O6mas xapakTepUCTUKA P-3JIE€MEHTOB MEPHOAMUYECKON cucTeMbl. buorenHsle 3nemeHTsl VIA
rpymmbl. Cepa, ee 3JIeKTpOHHAsI CTPYKTypa, GU3nUecKrue CBOMCTBA M Ouosiornueckas poiib. Ce-
pocozep Kalne JEKapCTBEHHBIE MTPETIapaThl.

18. buorennsie anmemeHTs! VA Tpynmsl. A30T. Ero anekTpoHHast CTpyKTypa, GU3HIeCKue CBOMCTBA

u Ouosornyeckas posib. OKCHIbI a30Ta, aMMHUAaK M WX MPUMEHEHHUE B MEIUIIMHCKON MPaKTU-
Ke.

19. buorennsie aneMenTsl VA rpynmnbl. @ocdop. Ero anexTpoHHas cTpykTypa, pusnueckue cBoii-
cTBa 1 6uonoruueckas poib. Conepxanue gocdopa B opranuzme yenoeka. CoctaB ATD. Te-
paneBTHYECKOe MPUMEHEHHUe npenapatoB Gocdopa. 3aboneBaHus, CBI3aHHBIE C €r0 HEJOCTaT-

KOM B OpraHM3ME.
20. OcHOBHBIE MTOJIO’KEHUS TEOPUH KOOPAMHALIMOHHBIX coeuHeHnit A. Beprepa.

21. Knaccuduxkarusi KOMIUIEKCOB. Jlucconuansi KOMILIEKCOB M UX YCTOMYMUBOCTh. Teopus Bephe-
pa.
3agaym 11 yCTHOTO onpoca.
B 10 1 pactBopa conepxurcsa 10 r 6pomuna xenesa (I1I). Beraucnure, ckoiabko Bcero aToMoB 0po-

Ma M KeJIC3a COACPIKUTCA B 1 1 3Toro pacTBopa.

Becob okcup yraepona (IV), nomyueHHsli py ckuraiuu 3,2 1 MeTaHa, MPOITyIIEH Yepe3 pacTBop,
conepxkamuii 16,8 r runpokcuaa kanms. Kakoro cocraBa o6pa3yeTcst cojib M KakoBa ee macca?

Kakyto maccy xene3Horo koidenana, cogepxkaiiero 80% FeS, , HeoOxoauMo cxeub, 4TOOBI TOJTY-

quth 30 1 okcuaa cepsol (1V)?

BriBenure mosexynspHyio ¢GopMyiTy BellecTBa, eciiv npu cropanuu 1,12 11 ero o6pazosainoch 2,24

1 CO; (1.y.) u 0,9 r Bogsl. OTHOCHTENBHAS IJIOTHOCTH BEILLIECTBA 10 BOAOPOAY paBHa 13.

Macca Monekyssl ximopodwmmia paBHa 1,485%* 10"® mr Bouuncinre MOJIEKYJIIPHYIO Maccy XJOpO-

dbunna.

Onpenenute Gopmyity BeriecTBa, coaepxariero 24,24% yraepona, 4,05% Bogopona u 71,71% xio0-
pa.
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CocraBbTe 31eKTpoHHBIE PopMyIibl aTOMOB A1eMeHTOB Ne 21 u 31, Ne 16 u 34 . Kakumu 351eKTpOH-

HBIMU aHAJIOTAMH SIBJISIFOTCSI 3TH aTOMBI 110 OTHOIICHUIO APYT K ApYTy?

CocraBbTe 3JIEKTpOHHBIE (OpMyJbl aToMOB nemeHToB Ne 32, 42, 59. Kakumu mpaBuiamMu BB

MOJIL30BAJIUCH MPU 3TOM?

Urto HazbIBaeTCs rubpuan3anueil aToMHbIX opouTaei? KakoBbl THIBI THOpUAM3AIIMN aTOMa yTJIe-

ponaa B moniekynax C,Ha, CF4, CO; 1 H,O? O0bsicHuTe 00pa3oBaHue CBsI3eH B 3TUX YaCTUIIAX

KakoB BbIX0OJl HUTpaTa aMMOHUS, €CJIM JJI ToJIydeHus 18,7 Kr ero 3arpayeH pacTBOp, COJICpKaIIUA

15,2 XTr a30THOM KHUCIJIOTHI?

[TnoTHOCTH Ta3a mo Bo3ayxy paBHa 1,52. Kakoit 00beM 3aiiMyT 5,5 T 3TOro rasza npu HOPMalbHBIX

YCIIOBUSAX?

AHanu3 rasa mokxasai, 4To OH comepkuT 5,9% Boxopona u 94,1% cepsl. Macca 1 11 3Toro rasa mpu

H.y. paBHa 1,52 1. Onpenenute Gpopmyiny 3TOTO rasa.

Brruucnaure monsipasie Macceol cnenyronux Bemects: CrPOy , Mg,P,0O7, A1C15 - 6H,0, Fe(NOs3)s,
(NH4)>SOs.

Ocy1ecTBruTe IPEBpaICHUS:
Zn—7Zn(NO3),—Zn(OH),—K;,Zn0,—ZnC1,—ZnOHCl—Zn(OH), — —Nay[Zn(OH)4].

VYKaxuTe TUIT XMMUYECKOH CBSI3U M 00bsicHuTe reometputo Mosiekyn CHa, NHj3, HyO. [Touemy B ps-

Jy 9TUX BEIIECTB CYIIECTBEHHO YBEIMYMBAIOTCSA TeMIepaTypsl kurerus? ( ot -164° no 100°C).

3aKOHYUTE YPAaBHEHHsI PEaKIil, HA30BUTE COJIM U TpaPUIECKH N300pa3uTe ux POpMyJIbL:
(CuOH),COst°C— ; AIOHSO4+ KOH— ;
AIOHCI, +HC1— ; NaH;PO4+ NaOH—

[Ipoxykramu ruiposmsa coiau XJI0pHUIa ATFOMUHHS 110 IEPBOM CTYIIEHHU SBIISIOTCS:
a) AIOHCI1, + HCI1,

0) A1(OH),C1 + HC1,

B) A1(OH),C1 + 2HCI,

r) A1(OH); + 3HCI.

ATOM XJ10pa SABJIAETCS] OKUCIUTEIEM B PEaKIMH:
a) 2HC1 + Ca=CaCl, + Hy; 6) 4HC1 + O, =2Cl1, + 2H,0;
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B) SKCIOs+ 6P = 3P,05 + 5KC1; r) 2HC1 + CaH, = CaCl, + 2H..

IIpumepHbIe BONPOCHI K TECTHPOBAHUIO

TecToBEIC 3alaHud COACPIKAT BOIPOCHI C BApUAHTAMU OTBETOB, U3 KOTOPBIX MMPABUIBHBIMU MOTYT OBITH He-
CKOJIBKO M3 HUX HJIH BCCIrO OOWH.

Ne 1. (DOpMy.III)I BCHICCTB, MMPOMYIUICHHBIC B YPABHCHUUN pCaKIUU,
st +...= HzO + ...

UMEIOT BUI:
1. Na
2. Na,S
3. NaOH
4. S

Ne 2. B maGopaTOpHBIX YCIOBUAX XJIOPOBOIOPO MOYKHO ITOIYUUTE B PE3yJIbTATE PEAKITHH:

1. NaHCO; + CaCl, —
2. NaCl(TB) + HzSO4 —
3. Clz + H20 —

4. CaC12 + HzO —

Ne 3. Jlna neltpamuzamuu 150 mMim pacTBopa TMApPOKCHIA HATpHsl C MOJIApHOW KoHLeHTpauueil 0,2

MOJIB/TI TpeOyeTCsl pacTBOP, CONEPKALIIHA rpamMma (OB) YKCYCHON KHCIIOTBI
1. 50
2. 6,0
3. 1,8
4. 3,6

Ne 4. CkopocTh XUMHYECKOM peakiMu YBEJIHYUTCS B 9 pa3 MpH HOBBIIIEHUH Temreparypbl Ha 20 °C.
TemnepaTypHbIid K03()OUIIMEHT CKOPOCTH 3TOW PEaKIIUH PABEH:

)5

D=
WA RN

No 5. TIpu yBeMueHUN KOHIIEHTPAllUK BOJIOPO/Ia B 2 pa3a B CUCTEME
Nz(r) + 3H2(r) Ad 2 NH3(1")

IIpU YCIIOBUU €€ 3JIEMEHTAPHOCTH, CKOPOCTH MPSIMOM PEAKLUU BO3PACTET B pas
1. 4
2. 2
3. 6
4. 8
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Ne 6. IIpn B3anmozeiictBi noHoB Cu”’ ¢ H3GBITKOM PacTBOPA aMMHUAKa HAGIO[ACTCs 06pa3oBaHHe:
SIPKO — CHHETO pacTBOpa

KpOBaBO — KPAaCHOTO pacTBopa

Oenoro ocanka

KpPacHOT0 0cajiKa

halb ol e

Ne 7. O0BEM pacTBOpa COJITHOM KHUCIOTBI ¢ MOJISIPHOM KOHIeHTpaluei 0,5 Moib/l, HEOOXOMUMBIN IS
HelTpanm3anmu 50 MII pacTBOpa THIPOKCHIA HATPUS C MOJSIpHOW KoHIeHTpanueid 0,2 Monb/1, paBeH

MIUTHIATPAM
1. 10
2. 20
3. 30
4. 40

Ne 8. Macca pactBopénnoro B 500 mi pacTBOpa CEpHON KHUCIOTHI ¢ MOJSIpHOM KoHuUeHTpauueu 0,1
MOJTB/JT paBHA rpaMmam

1. 49
2. 9,8
3. 49
4. 245

Ne 9. Okcunbl 00pa3yrOTCs TPH:

TOPEHUH MTPUPOIHOTO ra3a
pacTBOPEHHUHU HETANICHOM U3BECTH
pacTBOpEHHH XJIOPa B BOJIC
TOPEHHH JKeJie3a B XJIOpe

halb ol e

Ne 10. Ilpu pazbaBieHUN pacTBOpa dIAEKTPOIUTA AUCCOITUAIUS MOJICKYJT

1. yMeHbLIaeTCS

2. He U3MEHSETCS

3. yBEIUYMBACTCS

4. U"3MEeHseTCS HEOJAMHAKOBa

Ne 11. M3oTombl OJHOTO 3JICMCHTA OTIINYAar0TCsA KOJITHYCCTBOM

1. TO3UTPOHOB
2. TOpPOTOHOB

3. HEUTPOHOB
4. BIEKTPOHOB

Ne 12. ins nomy4yeHHst yTIASKUCIIOTO ra3a B JJabopaTOpUH UCTIOIB3YeTCs PeaKIHs
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Ne 13. KucoTHBIN XapakTep IpOsBISIFOT OKCHBI, 00pa30BaHHBIC aTOMaMH METAJIJIOB

b

Ca(HCO3), + NaOH —
CaCO; + HCl —
Ca(OH)z + N32CO3 -
CaCO; + NaOH —

¢ J1000# CTENMEHBIO OKUCIIEHNS

CO CTENEHbIO0 OKUCIICHMS HIDKE + 4
CO CTEIEHBIO0 OKUCIECHHS BhIIIE + 4
TJIABHBIX TOTPYIII

Ne 15. lns yBenu4eHus: CKOpOCTH PAMOI peakiiun

2 NO(F) +02 @I) (—>2N02 @)

B 1000 pa3, He0OX0IMMO YBEIIMYUTH TaBJIICHUE B CHCTEME B pa3 (a)
1. 10
2. 100
3. 500
4. 330

Ne 16. I'a3000pa3HbIii XJIOP MOTYYAOT MTPH B3aMMOACHCTBUU

halb o e

No 17. Tlpu yBenvueHUU J1aBJICHUS B CUCTEME B 2 pa3a, CKOPOCTh MPSMOM peakiinu

HC1 + MIlOz —
HC104 + MnO, —
HCI + Mn(OH), —
HC103 + MH(OH)2 —

2802""02(—)2803

YBEIUYUTCS B pas (a)
1. 6
2. 2
3. 8
4. 3

Ne 18. YpaBHeHuto peakuuu, KOTopas B BOAHOM PacTBOpe MPOTEKAET MIPAKTUIECKU IO KOHIA, COOTBET-
CTBYET:

halb o e

Ne 19. q)OpMy.]'II)I BCHICCTB, KOTOPBIC HA10 )106aBI/ITB Ha CXeMe XUMHUYECKOMH peakuuun

BaCl, + H,SO4 — BaSO, + 2 HCl
KOH + NaNO; — KNO; + NaOH
K,SO,4+ 2 HCl — 2 KC1+ H,S04
CaCl, + 2 CH;COONa — (CH3COO),Ca + 2 NaCl

CaH, + ... - Ca(OH), + ...

AMEIOT BULI:
1. H,O, H,
2. HCI, CaCl,
3. Ca, H2
4. AI(OH)s, AlH;



IIpuMepHbIe BONPOCHI K IK3aMeHY

1. OCHOBHBbIE 3aKOHBI U TIOHATUS XUMHUH. 3aKOH COXPaHEHMsI MAaCcChl, 3aKOH COXPaHEHMsI SHEPIUH,
ypaBHEHHE DHWHIITEWHA. 3aKOH IIOCTOSTHCTBA COCTaBa, 3aKOH KPATHBIX COOTHOILLIEHUH, 3aKOH
00BEMHBIX COOTHOIIICHUIA, 3aKOH ABOTaJpO.

2. ATOMHBIE U MOJIEKYJISIPHBIE MacChl, TOCTOSIHHAsE ABOTaIpo, MOJIIpHAsl Macca U MOJIbHBIN 00beM
BEIIIECTBA, ra30BbIe 3aKOHBI XUMUH. [IoHATHE 00 SKBUBAIECHTE, 32aKOH YKBUBAJICHTOB.

3. Ctpoenue atoma. Mctopuueckue acmnekThl U COBPEMEHHOE COCTOSIHME Borpoca. Moaenu mo-
ctpoeHus aroMa. CoBpeMeHHasi MOJieb CTpoeHus aroma. CTpoeHue sapa.

4. KBaHTOBBIE uncCia, UX (PU3HUECKHUN CMBICI, KaK MapaMeTPOB ONUCHIBAIOUINX COCTOSHUE IJIEK-
TpoHa B aroMe. [IpaBuina pacnpeneneHus IEKTPOHOB B MHOTO2JIEKTPOHHBIX aTOMaXx.

5. llpuHuun MuHMMyMa 3Hepruu, 3anper [laynu, npasuno Xynaa, npasuwia Kneukosckoro. I1o-
CTPOCHHE 3JICKTPOHHBIX KOH(UTYpaluii aTOMOB ¥ HOHOB. S, P, d, f — 37IeMeHTHI.

6. Ilepuonnyeckuii 3akoH MeHeneeBa, crapas U coBpeMeHHas GpopmynupoBka. CBs3b 3al0THE-
HUSl NIEPUOAMYECKON CHCTEMBI CO CTpOEHHMEM aToMa. KpaTkas XapakTepHCTHKa CBOMCTB 3Je-
MEHTOB B TpyMIax ¥ nepuojax Tadnuiel MenaeneeBa. JHeprus HOHU3AIMH, CPOJCTBO K AJIEK-
TPOHY, JIEKTPOOTPHULIATEILHOCTb.

7. Oxcuppl, KIaccu(pUKanus 1 HOMEHKIATypa okcuaoB. OCHOBHBIE CIIOCOOBI TOTYUYEHUSI OKCUIOB.
CBoiicTBa OKCHOB.

8. T'mapoxcuapl (ocHOBaHMS), KIacCUPUKAIUS U HOMEHKJIATypa rUApokcua0B. OCHOBHBIE CIIOCO-
Obl oTyuYeHus TUAPOKCHUI0B. CBOMCTBA TMAPOKCHUIOB.

9. Kucnortsl, knaccupukanysa U HOMEHKIaTypa KuciaoT. OCHOBHbBIE CHIOCOOBI MOMYyUYEHUS! KUCIIOT.
CBoiicTBa KUCIOT.

10. Conn, kmaccuukanys ¥ HOMEHKIIaTypa cojieii. OCHOBHBIC CTIOCOOBI moydeHwus coyieid. CBOii-
CTBa COJIEH.

11. OKucnuTEenbHO-BOCCTAHOBUTENBHBIE PEAKIMU. BHIbl OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX pe-
akuuii. CTeneHb OKucieHus. BaxHelnme OKUCIUTENN U BOCCTAHOBUTENIU. MeTOIbI 3JIEKTPOH-
HOTO | 3JIEKTPOHHO-MOHHOTO OaaHca.

12. PactBOpBI, ciocoObI BhIpaskeHUsI KOHIIEHTpaluii. Boga u ee cBolicTBa. DHEpreTHKa pacTBOpe-
HU BelllecTB B Boje. ['uapartHas teopust Menaeneesa.

13. PactBopsl HeanekTponuToB. JAuddysus, ocmoc. OcMoTHueckoe naBieHue, ypaBHeHHe BaHT-
l'odda. 3nauenne ocmoca B OMOJIOTUN U METUITUHE.

14. PacTBOpBI 3JEKTPOJIUTOB, U30TOHUYECKUA KOIPPHUIIMEHT. DIEeKTpoNIUTHIECKass Teopus Appe-
HHUYyca. 3Ha4YC€HHE THAPATHOU Teopuu MeHpaeneena.

16. Teopusa kucnor u ocHoBaHui. /[ucconmanusa. KoHcTaHTa M CTeneHb QUCCOLMALMM, CHIIA

IeKTposUTa. 3akoH pazbaBieHus OcTBasibaa.

17. Dnexrpoiurrdeckas auccoruanys. OCOOEHHOCTH TUCCOIMAIIMA CHUIBHBIX U CIIA0BIX JJICK-

TPOJUTOB. BOIOPOIHBIN MMOKa3aTenb. Pacuer KOHIIEHTpaluK NPOAYKTOB IHUCCOLIUALIAH.

18. Jucconuanus BOAbl, HOHHOE NPOU3BencHKUE BOIbl. Bomoponusiil nokasarens pH. Illkana

pH. Munukaropsl. buonornyeckas posbs BoAbL. JJUCTHIUIMPOBAaHHAS U alIUPOT€HHAS BOJA.

19. I'oMoreHHbIe U TeTEPOTeHHBIE PABHOBECHUSI B PACTBOpaxX 3JEKTPOIUTOB. OOpaTUMBIA U He-

oOpatumblii ruaponus. Pacuer pH pacTBOpOB rHAPOIU3YIOUINXCS COEH.

20. [IpouzBeneHne pacTBOPUMOCTH. Y CJIOBUS BbINAJACHUS U PACTBOPEHHUS OCATKOB.
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21. OCHOBHBIE TIOHATHSI XUMHUYECKON TEPMOIMHAMUKH. DHTAIBIHUSA U YHTPONUH, KaK (QyHKIIUH
COCTOSIHMS cUCTeMBL. PacueTsl 1o cnencTBusaM u3 3akoHa ['ecca.

22. [TonHast sHeprus cucteMsl (3Heprust [ mO6ca). Y citoBHs caMOIIPON3BOIIEHOTO OCYIIIECTBIIC-
HUS IPOLIECCOB.

23. OCHOBHbBIE TOJOXEHUSI XUMHUYECKOW KHHETHUKU. YCJIOBHSI OCYIIECTBICHHUS XMMHUYECKHUX
nporeccoB. CpeaHsas 1 MTHOBEHHAs CKOPOCTH XUMHUYECKOH peakuuu. BiusHue pa3nuusbix (akro-
POB Ha CKOpPOCTb XMMHYECKOH peakuuu (Temmeparypa, NpUpoAa Pearupyrolux BEIIECTB, JaBiie-
HUE, KaTajau3aTop).

24. 3aKOoH JIEUCTBYIOIIMX MAacc, KOHCTaHTa CKOPOCTH XMMHUYECKHX IpoueccoB. CkopocTu ma-
paJUIeNbHBIX, IOCIEI0BATENbHBIX peakiuil. LlenHsbie mpoieccsl.

25. 3aBUCUMOCTh CKOPOCTH XMMUYECKUX MPOLIECCOB OT TEMIEPATYPhL. DMIUPUUECKOE MTPABUIIO
BanTt-T'odda. Teopust a3pdekTuBHBIX coynapeHuid. YpaBHeHUE AppeHryca. DHEpTrusl akTUBAIUH.
26. Karanmms, xaranu3atopsl, HTHTHOUTOPEI. MeXaHu3M KaTayn3a. JHEPrus aKTUBAIuu. Bubl
KaTaJin3a: TOMOTC€HHBIN, TETEPOTeHHBIN, (PEPMEHTATUBHBIN KaTaIH3.

27. OOpaTumble 1 HEOOpaTUMBbIE MPOLECChl. XUMUYECKOE PAaBHOBECHE, KOHCTAHTA PAaBHOBECHS.
CwMmeleHne paBHOBECHS IPU U3MEHEHUH KOHLIEHTPALUK; PU U3MEHEHUH 00bEeMa U JaBIICHUS; IPU
n3meHeHun temmepatypsl. [Ipuanun Jle [larense.

28. XumHuuecKkas CBA3b - 00IIMe MpeacTaBieHus. Buapl xumuyeckont cBs3u. [lonsipHOCTH U 110-
JSIPU3YEMOCTb CBSI3€H M MOJIEKYJI, SHEPTHUS CBS3H.

29. KoBanenTHast cBsA3b. OCHOBHBIE MOJIOKEHHSI METOJA BAJIEHTHBIX CBsA3eil. HampaBineHHOCTH
CBSI3H B IIPOCTPAHCTBE, THOpHAN3alus. ['eoMeTprs OCHOBHBIX MOJIEKYJISIPHBIX CUCTEM.

30. OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIE PEaKUUU. BUAbl OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii. BaxkHeillre OKHCIUTETN M BOCCTAHOBUTENU. METOIbI 3JEKTPOHHOTO M 3JIEKTPOHHO-
HMOHHOTO OajnaHca.

31. PacTBOpBI, METOABI BRIpAKEHUSI KOHIIEHTpauuii. Boga u ee cBoiicTBa. DHepreTuka pacTBo-
penus BemiecTB B Boze. ['uapaTHas teopust Menaeneena.

32.  PacTBOpHI AJMEKTPOIUTOB, N30TOHUYECKUN KOI(DDUIIUMEHT. DIEKTPOIUTHIECKAs Teopus Ap-
peHunyca. 3HaueHue ruapaTHoi Teopun MeneneeBa. M3oToHnueckuit pacTBop.

33. Teopus kucinor u ocHoBanuil. uccounanus. CTeneHb AUCCOLMALUH, CUIa AJIEKTPOJINTA.
3akoH pa3basienus OcTBaibaa.

34. CMmeleHre HOHHOTO PaBHOBECHS, YCIOBHS OCYLIECTBIICHUSI PABHOBECHBIX IpoleccoB. I'na-
poius.

35.  KowmmnekcHbie coeauHenus. CTpyKTypa KOOPIUHAIIMOHHBIX COCAMHEHUN (KOMILJIEKCOB).

(xommiekcooOpa3oBaTelb, KOOPAUHAIIMOHHOE YUCIO, JUransl). [lomyuenue u yCcTOWYHMBOCTD KOM-
TIeKcoB. BaxkHel1ie mpuMepbl KOMILIEKCOOOpa30BaHusl B OMOIOTUYECKUX 0OBEKTaX.

36. buorenHsie 21eMeHTHI U BX KiIaccu(UKaIMs. 3aKOHOMEPHOCTH pacipeiesieHuss OMOTeHHBIX
anemeHToB B llepuoanueckoil cucreme sneMeHTOB. 3a00JieBaHUA, CBA3aHHbBIE C JEUIUTOM WM
M30BITKOM MUKPO3JIEMEHTOB.

37.  OOmas xapaktepucTthka 3neMeHToB [A rpymnmbel. Bogopon u ero cBoiictBa. [loBenenue Bo-
J0pojia B IPUPOIEC U IPUMEHEHHUE B SHEPTETHKE.

38. OOmiast xapakTepUCTUKA S-3JIEMEHTOB [A Tpymmbl. 3aKOHOMEPHOCTH M3MEHEeHHs (usmye-
CKUX U XUMHUYECKHX CBOMCTB MMPOCTBIX BCIICCTB. Bbuonornyeckas POJIb COCI[I/IHCHI/II\/JI HaTpusa U Ka-
JINL.
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39. O6mas xapaktepuctuka d1aemMeHToB [IA rpynmel. bruomornueckas poins MarHust U KajdbIHs.
CoenuHeHus KaJiblys B KOCTHOM TKaHU, H30MOpQHOE 3amenieHue. [ urc.

40. buorennsie p-aneMeHThI. ['amorensl U ux coeauHeHus. bpom, ox u ux coeauHenus. du-
3MOJIOTMYECKOE IEWCTBHE Ha YeJI0BEKa HEOPraHUYECKUX COeTMHEHUH oaa u Opoma

41. buorennsie p-anementsl. ['anorensl n ux coequHeHus. OcobeHHOCTH (TOpa U €ro COoeIu-
HeHuit. ®usznonornyeckoe neiicTtBue GTOPUIOB U MPUMEHEHHE €T0 COCTUHEHUH.

42. buorennsie p-3seMeHThI. ['asiorensl U uX coeauHeHus. XJIOp U ero coenuHenus. [Ipumene-
HUE COeIMHEHUH XJI0pa U X (PU3UOJIOTHUECKOE ACHCTBHE.

43. OO0mas xapakTepUCTHKA p-3JE€MEHTOB MEPHOIMUECKON CUCTEMbl. bHOreHHbIE 3J1eMEHTHI
VIA rpynnsl. Kuciopon, ctpoeHre Mosiekyiibl, amutorponus. CoeIMHEHNs KUCIOPOAa U UX CBOM-
ctBa. Ilepokcuapl, 0cCOOEHHOCTH CBOMCTB MEPOKCHAA BOJAOpOAa, ero npumeHeHue. dusnonorunye-
CKOE JICHCTBUE aKTHUBHBIX (DOPM KHUCIIOpOa. 3alUTHBIM 030HOBBIHN CJIONH aTMOC(HEpPHI.

44. OO0mras xapaKTepUCTUKA P-IJIEMEHTOB IMEPUOAMYECKON CHUCTEMBl. bBHOTCHHBIC JIEMEHTHI
VIA rpynnsl. Cepa u ee coequHEHUs. AJUIOTPONHS cephl, cTpoeHne Mmoaudukanuii. CepoBoIopos
u cynbdunbl, okcunasl cepsl (IV) u (VI). Cepras kucinoTa 1 cepHHCTasi KUCIIOTHI, CyJIb(aThl U CyIIb-
¢uTel. PU3NOIOTHUECKAs POJIb COSAUMHEHHUH CEpPhI

45. buorennsie snmemenTsl VA rpynmbl. A30T. Ero amekTpoHHas CTpyKTypa, PU3HUEcKue CBOM-
ctBa. CoelMHEHMS a30Ta U UX cBoicTBa. Du3nonornyeckas akTUBHOCTh COeMHEHUN azoTa. Hut-
PUTBI U HUTPATBHI.

46. buorennsie snementsl VA rpynmbsl. @ocdop. Ero snexkrpoHHas cTpykrypa, QU3HUEcKue
cpoiicTBa. Coenunenus pocdopa nu ux cpoiicrsa. dusnonoruyeckas posb coequHeHuit Gpocdopa.
47. buorennsie d — anemenTsl. [lonokeHne B MepuOANYECKON CUCTEME M 3aKOHOMEPHOCTH H3-
MEHEHHs CBOMCTB H30JIMPOBAHHBIX aTOMOB B Jekaaax M moiarpynmax. OcobeHHocTd xumuu d-
3JIEMEHTOB: MHOT000pa3ue CTeneHeil OKUCIeHUs, KOMIIEKCOoOpa3oBareapHasi CIOCOOHOCTh U Ka-
TaJIUTUYECKask aKTUBHOCTh. Poib d- 371eMEeHTOB Kak IIeHTPOB ()epPMEHTATUBHBIX CUCTEM U KaTalu3a-
TOPOB OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil. PHU3N0I0rnuecKoe NEHCTBHUE TSKEIBIX Me-
TaJUIOB.

5.4.MeToanueckne MaTepHAaJIbl, ONpeIeAIoINe MPOLeAyPhI OIleHUBAHNUS 3HAHU, YMeHMHI,
HABBIKOB M (HJIM) OMBITA /1eSAITEeJIbHOCTH, XapPAKTEePU3YIOIIHUX ITANbl (JOPMUPOBAHUS KOMIIe-
TeHI U
OcBoeHMe TUCIUTUTMHBI TPEyCMaTPUBAET: YCTHBIA ONPOC, BHITIOTHEHUE TA00OPATOPHBIX padoT
TECTHUPOBAHUE.
MakcumanbHOE KOIMUecTBO 0amioB no aucuumiuge - 100 6anios.
MakcumanbHOE KOJMYECTBO 0alioB, KOTOPOE MOXKET HaOpaTh CTYNEHT B TEUEHHE CEMECTpa
3a pa3JinyHbIe BUABI padboT —70 6aoB.
[TpoMexyTouHas aTTecTanus MPOBOAUTCS B (hopme SK3amMeHa
MaxkcumainpHasi cymma 0aioB, KOTOpPBIE CTYICHT MOKET TONIYYHTh Ha 3k3ameHe — 30 Oan-
JIOB.
DK3aMeH MPOBOAMTCS MO BorpocaMm. Ha sk3amMeHe CTyIeHTHI JOJDKHBI IaBaTh Pa3BEPHYTHIC
OTBETHI Ha TEOPETHUUECKHE BOMPOCHI, MPOSBISAS YMEHHUE JeJaTh CaMOCTOSATEIbHbIE 000OIICHUS U
BBIBOJIBI, PUBOJISL JOCTATOYHOE KOJUYECTBO TIPUMEPOB.

CBO):[Haﬂ IHIKaJ1a OHCeHUBaAHUA

MakcumMaJibHOe

Bup padorsl
KOJHUYECTBO 0aJ1710B
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BrimosHeHne 1a00paTopHBIX paboT

30

YCTHBII onpoc

20

TectupoBanue

20

DK3aMeH

30

Hroro

100

[IIxana oneHNBaHUA dK3aMeHA

Kputepun onenuBanus

Banabl

PerynspHoe nocenienne 3aHATUI, BBICOKAsk aKTUBHOCTh HA
1a00paTOPHBIX 3aHATHUAX, COACPKAHUE U U3TIOKEHUE MaTe-
purana OTIu4aeTCs JJOTHYHOCTBIO U CMBICIIOBOM 3aBEpLICH-
HOCTBIO, CTYZEHT IT0Ka3aJl BJIaJICHUE MAaTEPUAIIOM, YMEHUE
YETKO, ApTyMEHTUPOBAHO U KOPPEKTHO OTBEYATh HA I10-
CTaBJICHHBIE BOIIPOCHI, OTCTaUBAaTh COOCTBEHHYIO TOUKY
3pEHHUs

25-30

CucremaTudeckoe moceeHne 3aHsATHA, ydacTue Ha 1abo-
PaTOPHBIX 3aHATHAX, CAMHUIHBIC POITYCKH 0 YBAKUTEIb-
HOU NMPUYHMHE U UX 0TPaOOTKA, U3TI0KEHUE MaTepraia HO-
CHUT MPEUMYIIIECTBEHHO ONMCATEILHBINA XapaKTep, CTYCHT
MOKa3aJl IOCTATOYHO YBEPEHHOE BIIAJICHUE MAaTEPHUATIOM,
OJTHAKO HEJIOCTATOYHOE YMEHHE YETKO, apTyMEHTUPOBAHO U
KOPPEKTHO OTBEYaTh HA MOCTABIEHHBIC BOMPOCHI U OTCTaU-
BaTh COOCTBEHHYIO TOUYKY 3pEHHUSI.

18-24

Heperynsipnoe noceiienue 3aHsTHI, HU3Kasi akTUBHOCTDb Ha
71a00paTOPHBIX 3aHATHUAX, CTYACHT NIOKa3al HEYBEPEHHOE
BIIQJICHHE MaTEpHUaIOM, HEYMEHHUE OTCTauBaTh COOCTBEH-
HYIO0 MO3UIIMIO M OTBEYATh HA BOMPOCHI.

8-17

PerynsipHble npomycKu 3aHATHH U OTCYTCTBUE AKTUBHOCTHU
paboThI, CTYJICHT IIOKa3aJl HE3HAHNE MaTepHaa Mo cojep-
YKAHUIO TUCLUUIUIMHBIL.

0-7

HToropas mkaja oueHUBaHUS pe3yJbTaTOB 0CBOCHUA TUCHUIIIMHBI

Hrorosas OLCHKa II0 AJUCHHUIIIIMHE BBICTABIIACTCA II0 HpI/IBeI[eHHOI\/'I HMKE IIKaJIC. HpI/I
BBICTaBIICHHH UTOTOBOM OIICHKU MpenoaaBaTCJICM YYHUTLIBACTCA pa60Ta 06yqa10mer0c;1 B TCUCHHUC

OCBOCHUS NUCHUIIIIMHBI, 4 TAKXKE OLICHKA I10 HpOMC)KYTOqHOﬁ aTrrecranuu.

Banubl, nonyyeHHble o0y4aomumcs B OneHka no JMCHUIIHHE
TeyeHHe OCBOCHH S TMCIHIIHHBI
81-100
61-80
41-60 YAOBJIETBOPUTEIBHO
0-40 HE YJIOBJIETBOPUTEIHLHO

6. YYEBHO-METOAWYECKOE U PECYPCHOE OBECIIEYEHME JJUCHUIIJINHBI

6.1. OcHoBHasi IMTEpaTypa:

1. AxmeroB, H.C. OO01miast 1 HeopraHiudeckast XuMust : y9eOHHK 11t By30B. - 10-e w31, - CI 0. : JIank, 2019. - 744c. —
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TeKcT: HenoCPEACTBEHHBIN

2. I'muaka, H. JI. OOrast xumuist B 2 T : yaeOHUK Ut By30B. — 20-¢ m31. — Mockasa : FOpaiit, 2023. — 353 ¢. —
Texker : anexrponnsii. — URL:

https:/www.urait.ru/bcode/512502

https://www.urait.ru/beode/512503

3. Epmios, FO.A. OOrmast xvvust: Gnodr3ndeckast XUMUST, XUMESt OMONeHHBIX 7IEMEHTOB : YYEOHHK IS By30B B 2-X

ku./ FO. A. Epmios, B. A. Tlorkos, A. C. bepisrz. - 10-e w311, - M. : FOpaiir, 2019. — Tekct: HenocpecTBeHHbII

6.2. Jlono/THMTE/IbHASI JTMTEpaTypa:

1. I'yceiixanoB, M.K. CoBpemMeHHble Mpo0OreMbl eCTeCTBEHHBIX Hayk : ydeO.nocodue / M. K. T'yceiixaHos,
Maromenosa Y.I'-["., @. M. I'ycelixanoBa. - 6-¢ w31, - CI16. : Jlanb, 2018. - 276¢. — Tekcr: HemocpeCTBEHHBIHM

2. MaprbHosa, T. B. Xumust : yueOHHK 1 nipakTiyM i1t By30B / T. B. MapreHosa, U. B. Apramonosa, E. b.
logynoB . — 2-¢ m3n. — Mocksa : FOpaitr, 2023. — 368 c. — Teker : anekrponnbif. — URL:
https:/www.urait.uwbcode/511370

3. Huxwuruna, H. I, Obast 1 Heopranmdeckast xumust B 2 4. Yacts 1. TeopeTideckrie OCHOBBI : y4eOHHK H
npakTukyM 1yt By30B / H. I'. Hukwrrina, B. . I'pebenbroBa. — 2-¢ w31 — Mockasa : FOpaiir, 2023. — 211 ¢. —
Texcer : anexrponHbiit. — URL: https:/www.urait.rw/bcode/514851

4. Hukuruna, H. T'. OOriast n Heopranmdeckas Xumust B 2 9. YacTs 2. XyuMust 37IeMEHTOB : YU4eOHVK U TPaKTH-
kyMm s By3oB / H. I'. Hukuruna, B. W, I'pebenbroBa. — 2-e w31, — Mockasa : FOpaitr, 2023. — 322 ¢.— Texkcr :
anextporHbIii — URL: https:/www.urait.rw/bcode/514852

5. Huxonbckuii, A. b. Xumps : yueOHHK 1 ripakTiKyM Ji1s By30B / A. b. Hukonsckuid, A. B. CyBopoB. — 2-¢
w31 — Mockaa : FOpaiit, 2023. — 507 ¢.— Texket : anextponnsiii. — URL: https:/www.urait.w/bcode/511226

6. OO1mias 1 HeopraHuyecKast XUMust : y4eOHHUK 1yt By3oB / mof pent. 9. T. OranecsiHa. — Mocksa : FOpaiir,
2023.—447 c¢.— Texkcr : anexrpornbiit. — URL: https:/www.urait.ru/bcode/510944

7. [paxTukym mo obrueit xumun : yaeOHoe rocodue st By3oB / riof pea. B. A. Tlomkosa. — Mockasa :
FOpaitr, 2023. — 248 c.— Texcr : anextponHbIil. — URL: https:/www.urait.rw/bcode/530502

8. [Ty3axo., C. A. OOrast xumust, COOPHFIK 3a/1a4 1 YIIpayKHEHHH : yaeOHoe mocobre st By30B/ C. A. [ly3a-

koB, B. A. Tlonkos, A. A. @wmirmosa. — 5-e w31, — Mockasa : FOpaitr, 2023. — 251 ¢. — TeKcT : ANMeKTpOHHBIA.
— URL: https:/www.urait.ru/bcode/510717
9. Pocun, 1. B. O6mias u Heopranmdeckast xumus B 3 T. T. 1. O0rmast xumust : yaeOHUK i By30B / U. B. Po-

cud, JI. JI. Tomwna. — MockBa : IOpaiir, 2023. — 426 c. — Tekcr : amektponsbil. — URL:
https:/www.urait.ruw/bcode/511256

10.  Tymuxun, E. Y. Xuvust. B 2 4. Yacts 1. OO1ast 1 HeopraHuyeckast XUMus : yIeOHHK JUTs1 By30B. — 2-€ U371,
— Mockaa : FOpaitr, 2023. — 385 c.— Texcr : anextponHsiii . — URL: https:/www.urait.ru/bcode/513685

11.  Xwumus : yueOHuK 1715 By30B / Tiof] pen. I'. H. @aneera. — 2-¢ u3n. — Mockaa : FOpaiit, 2023. —431 c.—
Texcr : anexrponssbiii. — URL: https:/www.urait.u/bcode/511030

6.3.Pecypcbl HHGOPMALHOHHO-TETIeKOMMYHUKAHOHHOI ceTH «AHTepHET»:
e http://www.Alhimik.ru
¢ http://ru.encydia.com./en/
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e http://www.lomonosov-fund.ru/enc/ru/encyclopedia
e http://slovari.yandex.ru/
e http://znanium.com

7. METOIUYECKHUE YKA3AHMUSA 11O OCBOEHMIO JUCHUTIJIMHBI
1. Meronndeckne peKOMEHIAINH 110 OPTaHU3aLUU CAMOCTOSITEIbHON paboThI CTYIEHTOB

8. HHO®OPMAINIUMOHHBIE TEXHOJIOI'MU JIA OCYHECTBJIEHUSA OBPA3OBA-
TEJBbHOI'O MPOLECCA ITIO JMCIIUITVIMHE

JInleH3noHHOEe MPOrpaMMHoOe odecreyeHue:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

HNHpopManHOHHBIE CIPABOYHbIEC CHCTEMbI:
Cucrema 'APAHT
Cucrema «Koncynbrantllimrocy

IIpodeccuonaibubie 6a3bl JAHHBIX:

fgosvo.ru — [Mopran denepanbHBIX TOCYIAPCTBEHHBIX 00pa30BATEILHBIX CTAHAAPTOB BBICIIETO
o0OpasoBaHwus

pravo.gov.ru - OdunranbHbIA HHTEPHET-MIOPTA IPAaBOBOM MHOpMaIHH
www.edu.ru — ®enepanpHbiil moptan Poccuiickoe o6pa3zoBanue

CBo0o1HO pacmpocTpaHsieMoe NPOrpaMMHoOe ofecrieyeHHe, B TOM 4YHUCJIe OTe4eCTBEHHOIO
NMPON3BOJCTBA

OMC Ilneep (ms Bocripon3BeIeHUS DJIEKTPOHHBIX YueOHBIX Momyrieit)

7-zip

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJINHBI

MartepuanbHO-TeXHUYECKOE 0OecriedyeHre TUCIUIUINHBI BKIIOYAET B ceOsl:

- yueOHbIC ayJUTOPUHU JJISl TPOBEIEHUs YUeOHBIX 3aHATUH, OCHAILICHHbIE 000PYIOBAaHUEM U
TEXHUYCCKUMH CPEICTBAaMHU OOydeHUs: ydeOHOH MeOesblo, TOCKOH, TEMOHCTPAIIMOHHBIM 000pY-
JIOBaHHMEM, TIEPCOHATBHBIMHU KOMITBIOTEPAaMU, IIPOSKTOPOM;

- TIOMENIEHUS JII CaMOCTOSATEIBLHON pabOThI, OCHAIICHHBIC KOMITBIOTEPHONW TEXHUKOHW C BO3-
MOKHOCTBIO TIOJIKITIOUEHHEM K ceTu «VHTepHeT» M obecrneueHueM JOCTyIa K AJICKTPOHHOW WH-
(hopmarmoHHO-00pa30BaTEIILHON CpeJie.
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