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1 MACHOOPT PABOYEM IMPOT'PAMMBI YYEBHOM JUCHUILIAHBI

1.1 Obm1as xapakTepucTHKa yueOHOMN TUCIUITITMHBI

PaGouast mporpamma yuebnor aucuuruinabl b1, 08 XumMus sBisieTcst 4aCThI0O OCHOBHOM
npodeccuoHanbHONH  00pa3oBaTeNbHONW MporpaMmoil B cooTBeTcTBUM ¢ DenepanbHbIM
roCyJapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM CpPEAHETO (TIOJHOTO) O0IIero o0pa3oBaHUs U
denepanbHbIM rOCyJapCTBEHHBIM 00pa3zoBaTeNbHBIM CTaHJapTOM CpEIHETo
npodeccuonHanibHOro ob6pazoBanus (maee DPI'OC CIIO) mna cmenmansHocT  09.02.02
KomMmnrerorepHslie cetn

Conepxanne nporpammbl BJI. 08 Xumusga HampaBiaeHO Ha JOCTHUKEHHUE CIIEIYIOIINX
yeneui: - (opMupoBaHHe y OOYYaIOUIMXCS YMEHHS OLEHHBATh 3HAYUMOCTh XUMHYECKOTO
3HAHUA ISl KQK0TO YEI0BEeKa;

¢dopmupoBaHue y 00y4aromuxcs LEJIOCTHOTO MPEACTaBICHUS O MUPE U POJIU XMMHUHU B
CO3/IaHUU COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHUHBI MHUpA; YMEHUS OOBACHATH OOBEKTHI U
IIPOLIECCHl  OKPYXKAIOWIEH  JEHCTBUTEIBHOCTH: IPUPOAHON, COLMAIBHOM, KYJIBTYPHOH,
TEXHUYECKOH Cpefibl, MCIONb3Yys JUIsl 3TOr0 XUMUYECKUE 3HAHUS;

pa3BUTHE y 00YJaIOIUXCs YMEHUH pa3nuyaTh (HaKkThl U OLICHKH, CPABHUBATH OLIEHOYHBIE
BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPHUSIMH OLIEHOK U CBA3b KPUTEPUEB C OMPEIEIIEHHON cUCTEMOit
LEHHOCTEH, OPMYIUPOBATh K 00OCHOBBIBATH COOCTBEHHYIO MO3UIIHIO;

npuoOpeTeHrue OOYYArOIIUMHUCS OMNbITa Pa3HOOOPA3HON ACSITEIBHOCTH, IO3HAHUS |
CaMOTIO3HAHUS; KIIIOUEBBIX HABBIKOB, MMEIOLIMX YHHBEPCAIbHOE 3HAYCHUE JUIS Pa3JIMYHBIX
BUJIOB JICSITENILHOCTU (HABBIKOB pEIICHUS MPOOJeM, MPUHATHS PELICHH, MMOMCKa, aHalu3a U
00paboTku nHpOpMAIHH, KOMMYHUKAaTUBHBIX HaBBIKOB, HABBIKOB U3MEPECHHI, COTPYAHHYECTRA,
0e30macHOTo OOpaIeHus C BEIIECTBAMHU B MIOBCETHEBHON KU3HM).

1.2 MecTo TUCHUILIMHBI B CTPYKTYpPe NPOrpaMMbl MOATOTOBKH CHEIHAINCTOB
CpeJHero 3BeHa

VYuebHas oOmeobpazoBarenbHas aucuuiuinaa bJl. 08 Xumust oTtHOcHUTCS K 6a3oBOMY
IIUKJTY OCHOBHOM Mpo¢eccoHalbHON 00pa30BaTeIbHON MPOTrPAMMBI.

1.3 TpeGoBanus K pe3yJibTATAM OCBOCHUA Y4eOHOW THCHMILINHBI

OcBoeHue coaepkaHus y4eOHOH ITUCHUTIMHBI XUMHS OO0ECreYrBaeT TOCTH)KCHHE
CTYyAECHTaMH CJIEAYIOLIUX PE3yJIbTaTOB:

JUYHOCMHBIX:

- 4YyBCTBO TOPAOCTH M YBa)XCHUSA K UCTOPUM U JOCTHKCHHUSAM OTEYECTBEHHOM HAYKU;
IrpaMOTHOE TIOBEJeHHWE B TPO(ECCHOHATBLHON EeATEeILHOCTH W OBITY TpU OOpalieHuu ¢
npubopaMu U yCTPOUCTBAMH;

- TOTOBHOCTbH K MPOJIOJDKEHUIO 00pa30BaHUs U MOBHIIICHUS KBaTH(PHUKAIUY B H30PaHHOM
HpO(beCCHOHaJ’ILHOfI ACATCIIbHOCTU H OG’beKTI/IBHOC OCO3HAHUC POJIM CCTCCTBCHHOHAYYHBIX
KOMIIETEHIINH B 3TOM;

- YMCHHUC MHCIIOJIB30BaTh AOOCTUXCHUA COBpeMeHHOI\/'I HayKUl MU CCTCCTBCHHOHAYYHBIX
TEXHOJIOTUH U TIOBBIMICHUS COOCTBEHHOTO WHTEIUICKTYaJbHOTO pa3BUTUS B BBIOpaHHOM
npodeccnoHaBHOM 1eSTeNbHOCTH;

- YMEHHE CaMOCTOSITEIILHO JO0OBIBATh HOBBIE UIsi ce0S €CTECTBEHHOHAYYHbBIC 3HAHUS,
HUCIOJIB3YA JJIA 3TOI0 JOCTYIIHBIC HCTOYHHUKHU HH(bOpMaL[I/IH;

- YMCHHE BBICTPAaWBaTh KOHCTPYKTHBHBIC B3aUMOOTHOIICHUS B KOMaHJE IO PEIICHHIO
OOIIMX 3a7a4;

- YMEHHE YIpPAaBISTh CBOCH MMO3HABATEIBHON JAEATEILHOCTHIO, TIPOBOJAMTH CAaMOOIICHKY
YPOBHA COGCTBGHHOFO HUHTCIUICKTYAJIbHOT'O PAa3BUTUA;

MemanpeomemHuix:

- HUCIIOJIb30BAHUC Pa3JIMYHbIX BUJ0B IIO3HABaTEIbHOMI ACATCIIBHOCTU [JId PCHICHUA
€CTeCTBEHHOHAYYHBIX 3a/la4, TNPHUMEHEHHEC OCHOBHBIX METOJOB TIO3HAHUS (HAOIIOCHMS,



OMHCAHUs, WM3MEPEHUs, OSKCIICPUMEHTA) I M3YyYCHHS Pa3IUYHBIX CTOPOH OKpYXKaroleh
JNIEUCTBUTEILHOCTH,

- UCHOJb30BaHWE OCHOBHBIX WHTEIUICKTYalIbHBIX ONEpAIlldii: IMOCTAHOBKH 3aJ[ayuH,
dbopMyIupoBaHUS THIOTE3, aHAIW3a W CHUHTE3a, CPaBHEHHS, OOOOIICHMs, CHCTEMAaTH3alluu,
BBISIBJICHHSI TIPUYMHHO-CIICJCTBEHHBIX CBsI3€H, MOMCKAa aHAIOroB, ()OPMYIHUPOBAHUS BBHIBOJOB
JUIS U3YYEHUsl PA3JIMYHBIX CTOPOH M3Yy4aeMbIX OOBEKTOB, SBICHUI M MPOIECCOB, C KOTOPHIMU
BO3HUKAET HEOOXOUMOCTh CTAIKUBATHCS B PO eCCHOHATBHOU cdepe;

- yYMEHHE TeHEepUpOBaTh HIEH U OINPEAENATh CpPEICTBA, HEOOXOOUMBIE ISl HX
peanuzanuu;

- YMEHHUE HCIOJIb30BaTh pa3jMuHble UCTOYHHUKHU JJIsl MOJIyYE€HUS €CTECTBEHHOHAYUHOM
nH(pOpMAIINH, OLIEHUBATH €€ IOCTOBEPHOCTH;

- YMEHHE aHAJTU3UPOBATh U MPEICTABISATh HHOOPMALIMIO B PA3TUYHBIX BUJIAX;

- YMEHHE MyOJUYHO TMPEACTaBIATh PE3yIbTaThl COOCTBEHHOTO HCCIIECIOBAHUS, BECTH
IUCKYCCHUU, JIOCTYTHO W TapMOHUYHO codYeTas cojepkaHue u (GOpMbl MpPeICTaBIsIeMON
uHpOpMaLNH;

npeoMemHbIX:

- c(OpMUPOBAHHOCTh TPEJACTABICHUH O pPOJM M MeCTe OHOJIOTUU B COBPEMEHHOU
HAayYyHOM KapTHHE MHpa; MOHMMAaHUE CYHNIHOCTH HAOJIOJaeMbIX B TMPHUPOAE SBICHU, pOJIU
€CTECTBCHHOHAYYHBIX JUCIUIUIMH B (OPMHUPOBAHMHM Kpyrosopa W (PyHKIHOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JIJIsl pelIeHHs] TPAaKTUYECKUX 3a]1ay;

- BIJIaJICHHEC OCHOBOIIOJIATAIOIIMMH OUOJIIOTUYECKUMH TOHSATHUSAMHU, 3aKOHOMEPHOCTSMU,
3aKOHAMHU U TEOpUSMHU; YBEPEHHOE HCIIOJIb30BAHUE E€CTECTBEHHOHAYYHOW TEPMHUHOJIOTHHM U
CUMBOJIIUKH;

- BJIQZICHHME OCHOBHBIMHM METOJIaMH HAy4YHOI'O MO3HAHMS, HCIOJb3YEeMbIMH B HayKe:
HaOII0IEHUEM, OMTMCAaHUEM, U3MEPEHUEM, IKCTIEPUMEHTOM;

- yMeHusi oOpabaThiBaTh pe3yabTaThl U3MEPEHUN, OOHAPYKMBATh 3aBUCHMOCTH MEKIY
UCCIIETyeMbIMHU BEIMUYNHAMEU, OOBSICHATD MOJIyY€HHBIE PE3YNIbTATHI U JeNIaTh BBIBOIBI;

- c(opMHpPOBAaHHOCT, YMEHHS MPHUMEHSTHh I[OJIyYE€HHblE 3HAHHUS ISl OOBSICHEHUS
YCIIOBUH MPOTEKaHUsS OMOJOTMYECKHX SIBICHUH B NpHpoje, MpodhecCHOHANbHONW cdepe U Ul
MPUHSTHS TPAKTUYECKUX PELICHUH B TIOBCETHEBHOM KU3HU;

B pesyabraTre uM3ydeHHsi 00s13aTeIbHON YAaCTH Y4eOHOr0 HMKJIA O00ydarouuiics
HOJIKeH:
3HaTh:
31-3Harp BaxHENIINE XUMUUYECKNE TIOHATHS, TEOPUH U 3aKOHBI XHUMHUU.
32-3aBUCHUMOCTh CBOMCTB XHMHYECKOTO JJIEMEHTa U OOpPa30BaHHBIX MM BEIIECTB OT
nonoxxenus B [lepuoanueckoii cucreme [[.1. Menneneena.

33-ArperatHble COCTOSHHMS BELIECTB U BOJOPOAHAs CBsI3b. [Bepaoe, XKHUAKOE U
razoo0pa3Hoe COCTOsIHUS BemiecTB. Ilepexon BemiecTBa M3 OJHOTO arperaTHOrO COCTOSIHUS B
npyroe. Bonopoanas cBsi3b. UucThle BellecTBa U CMECH

34- OCHOBHBIE TIOJIOKEHHSI TEOPUU DJIEKTPOJUTHUECKON auccounranuu. KucimoTsl,
OCHOBAaHHUA U COJIX KAK BHGKTpOHHTBI.

35- s-, p-, d-31eMeHTHI 110 ux nosioxkeHuto B [lepuoamaeckoii cucreme /.. Menneneena;
o0mire XMMHYECKHE CBOMCTBA METAJIJIOB, HEMETAJIJIOB, OCHOBHBIX KJIaCCOB HEOPraHMYECKUX U
OpPraHUYECKUX COCAVHEHUH; CTPOCHHUE U CBOMCTBA OPraHUYECKUX COCIUHEHMM (YIJIEBOIOPOIOB,
CHUPTOB, (EHOJOB, AaNbICTUIOB, KETOHOB, KapOOHOBBIX KHCJIOT, aMHHOB, aMUHOKHUCIOT U
YIJIEBOJOB).

36-IlonsiTHE O CKOPOCTH XMMHUYECKHX PEAKIUN. 3aBUCUMOCTh CKOPOCTH XHMHUYECKHX
peakiuii OT pa3TUYHBIX (PAKTOPOB: MPUPOILI PEATHPYIOIMIMX BEIIECTB, WX KOHIICHTPAIUH,
TEeMIIEpaTypbl, MTOBEPXHOCTH COMPUKOCHOBEHUS U HCIIOIb30BaHUs KaTalin3aropoB. OOpaTUMOCTh
XUMHYeCKUX peaknuid. OOpatumple ¥ HeoOpaTHMble peakiud. XUMHYECKOE PaBHOBECHE U
CIOCOOBI €r0 CMEIIECHUS.



37- OOmme XHUMHUYECKHE CBOMCTBA METAJIOB, HEMETAJNIOB, OCHOBHBIX KJIACCOB
HEOPraHWYECKUX M OpPraHWYECKUX COCJAMHEHUI; CTPOCHHME U CBOMCTBAa OpPraHUYECKUX
COCIMHECHHH (YTJIEBOJIOPOIOB, CIIUPTOB, (DEHOJIOB, AJIbJICTUIOB, KETOHOB, KAPOOHOBBIX KHUCIIOT,
aMUHOB, aMUHOKHUCJIIOT U YTJIEBOJIOB).

38- O BBIOJHEHUH XUMHYECKOTO OHKCIEPUMEHTA: IO PACHO3HABAHHUIO BaKHEUIIIMX
HEOPraHWYECKUX M OpPraHUYeCKUX COCAMHEHMH; TMOJIyUEHUI0O KOHKPETHBIX BEIECTB,
OTHOCAIIUXCA K U3YYCHHBIM KJIaCCaM COCHHHGHHﬁ.

39- npupoJHbIE HCTOUHUKH YTIIEBOJOPOJIOB U CIIOCOOBI UX NEePEepadOTKH.

310- Hcrmonp30oBaTh MPUOOPETEHHBIE 3HAHUS  JUIS PEIICHHs 3a1ad M0 XHUMHYECKUM
dbopMynaM M ypaBHEHHUSM; MPOBOJIUTH: PACUETHl MO XUMHUYECKUM (opMylaM H ypaBHEHUSIM
peaKuum.

311- TIlonyyeHwe MOJUMEPOB pEAKIUEH MOJMMEpPHU3alMM M  TMOJUKOHICHCAIIUH.
TepmorutacTuuHbIE U TEPMOpPEAKTHUBHBIC TUIacTMacchl. [IpencraBurenu miactMmace. Boyokna, nx
knaccupukanus. [lonyyeHre BOJIOKOH.

Ymers:

VY 1-®opMynupoBaTh BaKHEHIINE XUMUUECKHUE TOHATHSI, TEOPUU U 3aKOHBI XMMHH.

V2-Onpenenars Tpupoly XMMHUECKON CBSI3M (MOHHOW KOBAJIEHTHOM, METAIIMYECKON U
BOJIOPOJTHOM), 3aBUCHMOCTh CKOPOCTH XHUMHUYECKOW pEaKIHd OT Pa3IUYHBIX (PaKTOpOB, U
MOJIO)KEHHE XUMHYECKOIO0 PAaBHOBECHUS OT PA3NMYHBIX (DAKTOPOB, pEaKLMOHHOW CIIOCOOHOCTHU
OpraHUYECKUX COCTMHEHHUM OT CTPOCHHUS KX MOJIEKYII.

V3-Onpenensatb CTENEHW OKUCIEHUS B CIOXKHBIX BEIIECTBaX. ArperarHble COCTOSHMS
BEIIECTB M BOJOPOIHAS CBSA3b. TBEp/IOE, )KUAKOE U Ta3000pa3HOE COCTOSHIUS BEIIIECTB.

V4-Onpenensate: BaJ€HTHOCTb M CTENEHb OKHUCICHHS XUMHUYECKHUX JJIEMEHTOB, THII
XUMUYECKON CBSI3U B COCAMHEHUSIX, 3apsi] MOHA, MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJ, THUI
KPUCTAJUIMYECKOM PEIIETKH, XapakTep Cpelbl B BOAHBIX pPAacTBOPAX, OKHUCIWUTEIb U
BOCCTAaHOBHUTEIIb, HAMPABJICHUE CMEIICHHSI PAaBHOBECHUS MOJ BIUSHUEM DPA3IUYHBIX (hAKTOPOB,
M30MEpbl M TOMOJIOTH, NPHUHAIJIEKHOCTh BEHIECTB K pa3HbIM KilaccaM HEOPTraHWYECKHX U
OpraHUYECKUX COCIMHEHHI; XapakTep B3aMMHOI'O BIIMSHUS aTOMOB B MOJIEKYJaX, THUIIbI PEaKIUi
B HEOPraHUYECKON U OPraHMYEeCKON XUMHH.

V5-Xapakrepu3oBarsb: s-, p-, d-3J€MEHTHI IO UX MOJ0KeHUI0 B [lepuoanueckoii cucreme
JI.. MenpneneeBa; o0mpe XUMHUYCCKHE CBOMCTBA METAIOB, HEMETAJIJIOB, OCHOBHBIX KJIACCOB
HEOPraHUYECKHMX U OPraHMYEeCKUX COCAMHEHUH; CTPOEHHME M CBOWCTBA OPraHUYECKHUX
COEMHEHMH (YTJIeBOJOPOIOB, CIIUPTOB, (PEHOJIOB, aTbAECTUIOB, KETOHOB, KapOOHOBBIX KUCIOT,
aMUHOB, aMUHOKHUCJIIOT U YTJIEBOJIOB).

VY6-Onpenensate 0oO0paTuMble W HEOOpAaTHUMbIC pEaKIuH. XHUMHYECKOE pPaBHOBECHE U
CHOCOOBI €T0 CMEIICHHUS.

V7-Pemate ypaBHEHUS MW 3aJa4yd Ha OMNpeAeSieHHe OOMUX XUMHUYECKUX CBOMCTB
METAJUIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPraHUYECKHX U OPraHUYECKUX COCIUHEHUH;
CTPOGHHE M CBOMCTBA OPraHWYECKUX COCIMHECHHH (YTJIEBOJOPOJOB, CHUPTOB, (EHOJIOB,
QJIbJIETHJIOB, KETOHOB, KAPOOHOBBIX KHCIIOT, aMUHOB, aMUHOKHUCIIOT U YTIIEBOJIOB).

V8-BbIMOMHAT, XMMHUYECKMH  IKCHEPUMEHT: IO  PAClO3HaBaHWIO  BAKHEHIIUX
HEOPraHUYECKHMX W OPraHUYeCKHX COCAMHEHUH; TMOJYYEHUI0O KOHKPETHBIX BEIIECTB,
OTHOCAIMXCS K U3yYEHHBIM KJIACCaM COEAMHEHUM.

Y9-Pemats ypaBHEHUS U 337a9d, (GOPMYIUPOBATH U OMPENCIATh MPUPOTHBIC HUCTOUHUKH
YTJIEBOJIOPOIOB M CIIOCOOBI UX TIEPEPadOTKH.

VY10-Pemats: pacdeTHble 3a1a4u IO XUMUYECKUM QOopMysIaM U YpaBHEHUSIM; IPOBOIUTH:
pacueTsl 110 XUMUYECKUM (opMyJiaM U YpaBHEHHSIM peakLni.

V11-®opmynupoBaTh  MOIYYEHHE  IOJMMEPOB  PEAKLUEN  MOJIMMEpU3aluud U
MOJIMKOH/ACHCAIIMU. TepMOIUIaCTUYHbIE W TEpPMOpEaKTUBHbIE IutacTMmaccel. lIpencraBurenn
wactMacce. Bonokna, nx kinaccugukamnys. [lomydenne BOIOKOH.



HNMeTb NpakTHYeCKUil ONbIT:
O1-IIpuMeHATh BaxXKHEHIIIME XUMUYECKUE TTOHATHS, TEOPUU U 3aKOHBI XUMHH.
02-HaxoxneHnuss XUMHUYECKHX JJIEMEHTOB B nepuoaudeckoii tabmure /.M. Menneneesa.
O3-IlpuroTtoBrieHne CyCIIeH3MU KapOoHaTa Kaiblusi B Boje. [lomydeHue sMynbcuu

MOTOpHOr0 Macia. O3HaKOMIIEHHE CO CBOMCTBAMHU JIUCIIEPCHBIX CUCTEM.
O4-IIpurotoBieHus pacTBoOpa 3aJJaHHON KOHIIEHTPAIIUH.
O5-OnpenensiTh XUMHUYECKHE CBOWCTBA KHCIOT, OCHOBaHUM, COJIe€il B CBETE€ TEOpUU

AIEKTPOJIUTUYECKON JUCCOLMALINH.
O6-IIpuroToBneHne pacTBOPOB 3aJaHHON KOHIICHTPAIMH B OBITY M Ha ITPOU3BOJICTBE.

O7-Onpenensate OO0IIME XUMHUYECKHE CBOWCTBA METAJIOB,

HEMETAJIJIOB,

OCHOBHBIX

KJIACCOB HEOPTaHMYECKUX M OPraHUYECKUX COEIMHEHHI; CTPOEHUE M CBOWMCTBA OPraHUYECKHX
COEUHEHHH (YTJIeBOJAOPOOB, CIIUPTOB, (PEHOJIOB, aTbACTUIOB, KETOHOB, KapOOHOBBIX KUCIOT,
AMHWHOB, aMUHOKHCJIOT U YTHCBO,Z[OB).

O8-Pacno3Hanne Ba)XHEHUIIMX HEOPTaHUYECKUX U OPTAaHUYECKUX COCAMHEHMI; MOJydeHue
KOHKPCTHBIX BCHICCTB, OTHOCAIIUXCA K H3YYCHHBIM KJacCaM COCHHHGHHﬁ. H3rorosnenne

MO,I[CJTCﬁ MOJICKYJI OPraHUYCCKHX BCIICCTB.

09-PacnioznaBanue 71a00paTOPHBIM IMyTEM MPHPOJHBIX HCTOUYHUKOB YIJIEBOJOPOJIOB U

dhopMyIupOBaTh CIOCOOBI UX TTEPEPAOOTKH.

O10-Pemenne pacueTHbIX 3a/a4 MO0 XMMUYECKHM (popMysiaM M ypaBHEHHSIM; ITPOBOJUTH:

pacyeTsl M0 XUMHUYECKUM (OpMyJiaM U YPaBHEHHSIM PEaKIUi.

O11-Pemenne

OKCIICPUMCHTAJIBHBIX

3aJad = Ha

coenqnHeHuN. Pacro3HaBaHue miacTMacc U BOJIOKOH.

UJEHTU(UKAITUIO

OpPraHu4Y€CKuX

1.4 IlepevyeHb MJIaHHPYEeMBIX Pe3yJabTATOB 00y4YeHHs] IO AUCHHMILINHE (MepedYeHb
(opMupyemMbIX 3HAHUI, YMEHHUI U ONTHI 1eSITEILHOCTH)

HaumenoBaHnue TeMbl

B PE3YIbTATC U3YUCHUIA yqe6H0171 JUCHUITJIMHBI 06yqa}omnecsi JIOJIKHBI

3HATh

yMEThb

UMCTb HpaKTI/I‘leCKI/Iﬁ OIIbIT

Tema 1.1. OcHoBHBIE
ITOHSATHS ¥ 3aKOHBI

31-3HaTh BayKHEHIIIIE
XUMHYECKHE TIOHATHS,
TECOPHH U 3aKOHBI XMMHH.

V1-®opmynupoBath BaxkHeHIIIE
XUMHWYCCKHE TOHATHS, TECOPHU U
3aKOHBI XUMHH.

O1-TIpuMeHsTh BKHEHUIITHE
XUMHUUYECKHE TIOHSATHS, TEOPHU
1 3aKOHbBI XHMHH.

Tema 1.2.
[lepuoguueckuit
3aKOH U
[Tepuoguueckast
CHCTEMa XUMHYECKUX
anemeHToB JI. U.
Menneneesa u
CTPOCHHE aToMa

32-3aBUCHMOCThH CBOMCTB
XUMHYECKOT0 dJIEMEHTa U
00pa30BaHHBIX UM
BEIIECTB OT MOJOKEHUS B
Tlepuoauueckoit cucreme
J.1. Menneneera;

V2-Onpenensts npupogy
XUMHYCCKOH CBSI3H (MOHHOM
KOBAJICHTHOM, METAJTINYCCKOHN U
BOJIOPOJHOM), 3aBUCUMOCTD
CKOPOCTH XUMUYECKOH PEaKITIHI
OT pa3N4YHbIX (PaKTOPOB, U
MOJIOYKCHUE XUMUYICCKOTO
PaBHOBECHSI OT PA3INIHBIX
(hakTOpOB, PEAKITMOHHON
CHOCOOHOCTH OPTaHUYECKUAX
COEJMHEHUH OT CTPOEHHUS UX
MOJIEKYJI

02-HaxoxaeHusT XUMAYECKUX
9JIEMEHTOB B TIEPUOANYECKOM
tabmune .M. MenneneeBa

Tewma 1.3. Ctpoennue
BEILIECTBA

33-ArperatHble COCTOSHUS
BEIIIECTB M BOIOPOIHAS
cBs3b. TBepaoe, :KUIKOE U
ra3000pa3Hoe COCTOSHUS
BemiecTB. [lepexon
BEIIIECTBA U3 OJHOTO
arperaTHOTO COCTOSIHHSA B
npyroe. Bogopoanas
cBI3b. UHCTHBIE BelecTBa U
cMecH

V3-Onpenensith CTEIEHN
OKHCJICHUS B CITOKHBIX
BEIIECTBAX. ArperatHblie
COCTOSTHHS BEIIECTB u
BOJIOpONHAsl  CBs3b.  TBepoe,
KHUIIKOE u ra3zoo0pa3Hoe

COCTOSAHHA BCIICCTB.

O3-TIpuroToBiieHNE CyCIICH3UH
KapOOHaTa KaJbIHs B BOJIE.
[Tonyuenue smynbcuu
MOTOpPHOTO Maca.
O3HAKOMIICHHE CO CBOWCTBAMH
JTUCTICPCHBIX CUCTEM.

Tema 1.4. Bona.
PacTBOpBI.
DNEKTPOTUTHYECKAS
JIMCCOIHALINS

34- OcHOBHBIE TOJIOKCHUS
TEOpUHn
3JIEKTPOJIUTHYECKO M
nucconuanuu. Kuciorsr,

V4-OnpenensiTe: BaJCHTHOCTb U
CTETICHb OKHCIICHUS] XUMHYECKIX
3JIEMEHTOB, TUI XUMHYECKON
CBSI3U B COSIMHCHHUSX, 3PS

O4-IlpurorosneHus pacTsopa
3aJJaHHOM KOHIICHTPAIUH.




HanmenoBanue TeMbl

B pesynpraTe m3ydeHus yaeOHOH AUCIIUIUIMHEL 00Y4YaIOMIHecs TOJKHEI

3HATh YMETH NMCTh HpaKTI/I‘{CCKI/Iﬁ OITBIT
OCHOBAHHA M COJIM KaK HOHA, IPOCTPAaHCTBECHHOC
OJICKTPOJIUTHI. CTPOCHUEC MOJICKYIJI, THUII

KPUCTAJUTMUECKON PEIIEeTKH,
XapakTep cpeabl B BOAHBIX
pacTBopax, OKUCIUTENb U
BOCCTaHOBHUTEIb, HAIIPaBJICHNE
CMEIICHHS PAaBHOBECHS O]
BIMSHUEM Pa3INIHBIX (PaKTOPOB,
M30MEepPHI H TOMOJIOTH,
MPUHA]JIEKHOCTD BEIIECTB K
Pa3HbBIM KJlaccaM
HEOPTaHUYECKUX U
OpraHMYECKUX COCAMHEHUN;
XapakTep B3aUMHOTO BIUSHHS
aTOMOB B MOJICKYJIaxX, TUIIBI
peakiuii B HeOpraHU4eckou u
OpraHu4YecKOr XUMHUH.

Tema 1.5. 35- s-, p-, d-anementel o | Y5-XapakrepusosaTts: s-, p-, d- 0O5-OnpenensaTs XMUMUYECKHE
Knaccudukarms WX TIOJIO)KCHHIO B 3JIEMEHTHI TI0 UX TIOJIOKEHHUIO B CBOWCTBA KUCJIOT, OCHOBAaHUH,
HEOPTaHUYECKUX Ilepuonuueckoii cucteme ITepuoauueckoii cucreme [1.1. coJiell B CBETE TEOPUU
COEIMHEHHUH U UX J .. Menneneesa; ooiue Menneneesa; o01me 3JIEKTPOJIUTUYECKOM
CBOIiCTBa XUMHYECKHAE CBOMCTBA XUMHYECKHAE CBOMCTBA METAJUIOB, | JUCCOIIMALIUH.

METAaJIJIOB, HEMETAJLJIOB, HEMETAaJIJIOB, OCHOBHBIX KJIaCCOB

OCHOBHBIX KJIACCOB HEOPTAaHWIECKUX U

HEOPraHUYECKUX U OpraHMYECKUX COCAMHEHUN;

OpraHUYEeCKUX CTpOCHHE U CBOMCTBA

COEIMHEHUIl; CTpOEHUE U OpPraHUYECKUX COCTUHEHUI

CBOMCTBa OPraHUYECKUX (yryieBogopoJioB, CIUPTOB,

COCAMHCHUH (heHoJI0B, aNbJAETHIOB, KETOHOB,

(YTJIeBOIOPOJIOB, CIIUPTOB, | KapOOHOBBIX KHCIOT, aMUHOB,

(heHoJI0B, aNTbIETHUIOB, aMUHOKHCIIOT W YTJIICBOJIOB).

KETOHOB, KapOOHOBBIX

KHUCJIOT, aMUHOB,

aMHHOKHCIIOT U

YTJICBOJIOB).
Tewma 1.6. 36-ITonsiTHE O CKOPOCTH Y6-Onpenensate oOpaTuMbIe 1 O6-IIpuroToBiIeHNE PaCTBOPOB

XUMHUUECKUE PEaKIIU

XUMHUYECKUX peaKIuil.
3aBUCUMOCTH CKOPOCTH
XUMHUYECKHUX peaKIuil oT
pa3InIHbIX (AKTOPOB:
TPUPOIBI PEarupyrOIIUX
BELIECTB, UX
KOHIICHTPAITHH,
TeMIepaTyphbl,
TTOBEPXHOCTH
COTIPUKOCHOBEHUS U
HCIIOJTb30BaHU
KaTaJN3aTOPOB.
O0paTUMOCTh XUMHUYECKUX
peakuuii. OOpaTumble 1
HEOOpaTHMBIC PCAKIINH.
XuMuieckoe paBHOBECHE U
CIOCOOBI €T0 CMEIICHUSL.

HeoOpaTHMBbIe peaKIny.
XUMHUUECKOE paBHOBECHE U
CIOCOOBI €r0 CMEIIEHUSI

3aJaHHOM KOHIIEHTPAILINH B
OBITY W Ha TIPOM3BOJICTBE

Tema 1.7. Metanns u
HEMETaJIIBbI

37- Obume XuMU9IecKue
CBOMCTBA METAIIOB,
HEMETAJJIOB, OCHOBHBIX
KJIACCOB HEOPTaHUYECKUX
U OPTaHHYECKUX
COEJMHEHUIl; CTpOCHHE U
CBOWCTBA OPraHUYECKUX

V7-Pemats ypaBHEHUs U 3a0a4l
Ha oTpezieieHue 001X
XMMHUYECKHX CBOWCTB METAJJIOB,
HEMETAJJIOB, OCHOBHBIX KJIACCOB
HEOPTaHUUYECKUX U
OpPTraHUYECKUX COECIUHEHUI;

O7-Onpeaensats obIye
XHMHUYECKHE CBOMCTBA
METAJIJIOB, HEMETAJIOB,
OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX U
OpraHMYeCKUX COECTUHEHHUIA;
CTpOCHHE U CBOMCTBA




HanmenoBanue TeMbl

B pesynpraTe m3ydeHus yaeOHOH AUCIIUIUIMHEL 00Y4YaIOMIHecs TOJKHEI

3HATh

YMETh

NMCTh HpaKTH‘{CCKI/Iﬁ OITBIT

COEIMHEHHI
(yryiieBoopoi0B, CIIUPTOB,
(heHOJI0B, aNBAETHIIOB,
KETOHOB, KapOOHOBBIX
KHCIIOT, aMUHOB,
aMHHOKHCIIOT U

CTpOCHHE U CBOMCTBA
OpPraHUYECKUX COETUHEHUI
(yrieBoaopoioB, CIIUPTOB,
(heHoII0B, aNbJAETHI0B, KETOHOB,
KapOOHOBBIX KHCJIOT, aMUHOB,

OpPTraHMYECKUX COECTUHEHUN
(yrieBogopoJioB, CIUPTOB,
(eHOIOB, albACTHIIOB,
KETOHOB, KAPOOHOBBIX KUCIIOT,
aMHUHOB, aMHUHOKHCJIOT U
YTJIEBOJIOB).

YTIICBOJIOB). AMHHOKUCIIOT U YTJICBOJIOB).
Tewma 2.1. OcHOBHBIE 38- O BBITOTHEHUH YV 8-BBIONHATS XUMHYECKUHA 08-PacniozHanme BaXxHESHIINX
TTOHATHS XUMHUYECKOTO SKCIEPUMCHT: IO HEOPTaHUYECKUX U
OpPTaHUYECKOM XUMHU | SKCICPUMEHTA: TI0 pacro3HaBaHUIO BaXKHEUIIINX OpraHUYECKUX COCITUHCHUM;
U TEOpPHUS CTPOCHHUS pacro3HaBaHUIO HCOPTaHMYCCKUX U MOJTyYCHUE KOHKPETHBIX
OpTaHUYECKHUX Ba)KHEHIIINX OpPTraHUYCCKUX COCITMHCHUI; BEIIIECTB, OTHOCSIIUXCS K
COCTMHEHUI HEOPTraHMYECKUX U MOJTYYECHUIO0 KOHKPETHBIX M3YYEHHBIM KJIaccam
OpPTaHUIECKUX BEIIIECTB, OTHOCSIITIXCS K coenmHeHui. Mzroropnenne
COCIITHEHUH; MTOYICHUIO M3y4YeHHBIM KJlaccaM MoOJIeNet MOJIEeKYIT
KOHKPETHBIX BEIIECTB, COCIMHEHUH. OpPTaHUYECKHX BEIIECTB.
OTHOCSIITIXCS K
W3YYCHHBIM KJIacCaM
COeIMHEHU.
Tema 2.2. 39- mpupoaHbIE HCTOUHUKN | V9-Pemats ypaBHeHus u 3agaun, | 09-Pacnosnasanmne
VYTaeBogopoas! 1 UX YTJIIEBOIAOPOAOB U CIIOCOOBI OPMYJTHPOBATH H ONPEENATH 71a00paTOPHBIM ITyTEM
MIPUPOJHEIC UX mepepadoTKH; HPHPO/IHEIE HCTOUHMKH MIPUPOIHBIX UCTOUHMKOB
HCTOYHHUKH YTICBOIOPOAOB 1
YTJIEBOJOPOIOB M CIIOCOOBI UX (DOPMYITHDORATE CTIOCOGEL HX
nepepadoTKH. TepepaboTKH.
Tema 2.3. 310- Ucnonb30Bath V10-PemaTs: pacyeTHsie 3amaqn | O10-Pemenne pacyeTHBIX
Kucnopoacoaepxaiun | npuobpeTeHHbIe 3HAHHS 10 XUMHYIECKHM (pOpMyIiaM H 3a71a4 110 XUMHUYECKHUM
€ OprafuiecKue A3 PETICHHIA 33/1a4 110 YPaBHCHUSM; TIPOBOJIHUTE: (dbopMynaM U ypaBHCHHUSIM;
COCITMHEHUS XUMHAYECKUM (HopMyIaM U
yPABHCHHAM; IPOBOMHTS: pacyeThl M0 XUMUYCCKIM MIPOBOJIUTH: PACUYCTHI IO
PACYETHI TT0 XHMHIECKAM (dhopMmynaM U ypaBHECHUSIM XHUMHUYECKUM (HOopMyiiaM U
(l)opMy_naM U YPaBHCHUSM peaKHHﬁ. YpPaBHCHUAM peaKHHﬁ.
peaKIuii.
Tema 2.4. 311- Ioxy4enue V11-®opmynuposats nonyuenue | Ol1-Pemenue
A3zoTcoaepxkaiue MOJIMMEPOB peaKIueit MOJIMMEPOB peakIueit SKCIEPUMEHTAIBHBIX 33/1a4 Ha
OpraHUYecKHe MOJTMMEPH3aINA U MOJIMMEPH3aIHN 1 HUACHTU(DHUKAIHIO
COCTMHEHUS. TIOJTMKOHICHCAIIHH. TIOJTMKOHACHCAIIHH. OpPTaHUYECKUX COCTUHECHUI.
ITomumepst TepMmoruiacTuuHbIE U TepmorutacTuuHbIE U Pacno3naBanue miactMacc u
TEPMOpPCaKTHUBHEIC TEPMOPCAKTHBHEIC IIACTMACCHI. BOJIOKOH.
TUTACTMACCHL. [IpencraBuTeny mmacTMacc.
IpencraBurenu BookHa, ux kimaccupuKars.
iactMacc. BonokHa, ux ITomy4yeHre BOIIOKOH.
KITaCCUUKAITHSI.

TlonydeHue BOJIOKOH.
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2 CTPYKTYPA U COAEPXKAHUE YYEBHOU JUCITATLIAHBI

2.1. O0beM yueOHOoii TUCHUNIMHBI U BUIbI YUeOHOH padoThl

Bun yaeOHoit paboThl Bcero CEMECTPBI
9acoB 1 >
MaxkcumanbsHasi yueOHasi Harpy3ka (Bcero) 117 48 69
OOs3arenpHas ayniuTopHas ydyeOHast Harpy3ka (BCero 78 32 46
B TOM YHCJIE:
3aHSTUS JIEKIIMOHHOT'O THUIIa 32 16 16
NPAKTUYECKUE 3aHATUS 36 16 20
nabopaTOpHbBIC 3aHATHUS 10 - 10
CamocrosTenbHas padboTta obydaromierocs (Bcero) 39 16 23
IIpomexyTouHas aTrecTanus - 3K3aMeH

2.2 CTPyKTYypa IUCUMILIHHBI

OcBoenune yuebHo muctuminael BJ[. 08 XMW BriIroyaeT u3ydeHue CleIyolnx pa3aeion

n TEM:

KoJu4ecTBO ayIUTOPHBIX YaCOB
CamocrosiTeIbHast
HaumeHnoBaHue pa3ieioB U TeM IpakTuyeckue u
Beero TeopeTruueckoe 1aGopaTopHbIe padoTa cTyaeHTa
o0yuenune (4ac)
3aHSATUA
Paznen 1. OOmmias u HeopraHuJecKas 2 2 2
XUMHS
Tema 1.1. OCHOBHBIE HOHATHS U 3aKOHEI 8 23 4 2
Tema 1.2. [lepuonudeckuii 3aKoH U
[lepuoauueckas cucreMa XUMAYECKUX 8 2 4 2
anementoB J[. . MenneneeBa u ctpoeHue
aroma
Tewma 1.3. CtpoeHue BemecTBa 10 4 2 4
Tewma 1.4. Boga. PactBopbr. 10 2 2 4
DNEKTPONUTHYECKAS TUCCOITUAITHIS
Tema 1.5. Knnaccugukarus 12 ) 6 4
HEOpPraHMYECKUX COCTUHEHHUM U UX
CBOWCTBa
Tema 1.6. Xumuueckue peakuuu 14 4 6 4
Tema 1.7. MeTaisl M1 HEMETAJIBL 6 2 2 2
Paznen 2. Oprannueckast Xumust 2 2 4 2
Tema 2.1. OCHOBHBIEC OHATHUS
OpraHNYecKOM XMMHHU U TEOPUSI CTPOCHHUS 6 2 2 2
OPraHNYeCcKUX COCTUHEHUIH
Tema 2.2. YTineBogopoasl U UX 12 2 6 2
MIPUPOTHBIE HCTOYHHUKH
Tewma 2.3. Kucnopoacoaepxamiye 12 2 4 4
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OPTraHNYECCKUEC COCITNHCHUA

Tewma 2.4. AzoTconepskariue 14 4 4 5
oprannueckue coeannenus. Ilonmmepsl
KypcoBast paboTa (pu HaTU4wH)
Bcero no gucnuummae 117 32 46 39
2.3 TemaTnueckuii JiaH u cojaep:xkanue ydeoHoi qrucuumiuabl B, 06
HaumenoBanue Conep:kanue y4eOHOro MaTepuaia, NpakTu4ecKue u Oone
pa3aesioB U TeM JabopaTopHbie padoThl, CAMOCTOSATEJbHAsSI padoTa M
00y4YaroIUXCs 4acoB
1 2 3
BBenenue Hayunbie MeTO1bI TO3HAHMS BEIIECTB U XUMHUYECKUX SBICHUM. 2
Ponb 3xcniepuMenTa u Teopuu B xuMuu. MonenupoBanue
XUMHYECKUX MPOIIECCOB. 3HaYCHNE XUMHUU P OCBOCHUU
npodeccuit CI1O u cnenmansaoctel CI1O TexHrueckoro npoduiis
poeCCHOHATBHOTO 00pPa30BaHUS.
Pa3nes 1. O01mas 1 HeopraHu4yeckasi XUuMHs
Tema 1.1 Cooeporcanue yuedonozo mamepuana
OcHoBHbBIE Jlekyuu
NOHSATHA U BemectBo. AToM. Mosiekyna. XUMHUYECKUN 3JIEMEHT. 2
3aKOHBI Annorponus. [Ipocteie u ciaoxHble BeniecTBa. KauecTBeHHBIN 1
KOJIMYECTBEHHBINA COCTAB BELIECTB. XMMHUECKHUE 3HAKU U
dopmyiibl. OTHOCHTENBHBIC AaTOMHASI U MOJISKYJISIPHASI MACCHI.
KonunuectBo BemecTBa. OCHOBHBIE 3aKOHBI XUMHH. CTEXHOMETPHUSI.
3aKOH COXpaHEHUsI MAaCChl BEIIECTB. 3aKOH MOCTOSHCTBA COCTaBa
BEIIIECTB MOJIEKYJIAPHOU CTPYKTYPBI. 3aKOH ABOTaJIpo U CIEACTBUS
13 HEro.
Ilpaxmuueckoe 3anamue Nel OCHOBHbBIE IOHSITHUS U 3aKOHbI 2
IlIpakmuueckoe 3anamue Ne2 PacueTHbie 3a71a4 Ha HAXO0XKJICHHUE 2
OTHOCHUTEIHLHON MOJIEKYJISIPHOM MAcChl, ONPEIETIEHUE MaCCOBOM
JI0JIA XUMUYECKUX 3JIEMEHTOB B CJI0)KHOM BEILIECTBE.
Camocmoamenvnan paboma. CoCTaBICHHE XUMAYECKUX HOPMYJT 2

1o BaJIeHTHOCTH. OMpeeNeHne OTHOCUTETHHON 1 MOJIEKYIISIPHOM
MAacChl, KJlJacCa HEOPraHUIEeCKUX COCTUHCHHH, TPUMEPHI, HA3BAHUSI.
(PaboTa ¢ KHUTOM, KOHCIIEKTOM. )

Tema 1.2 Cooeporcanue yueonozo mamepuana
Jlekyuu
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HaunmenoBanue
pa3aesioB U TeM

Conep:xanue y4eOHOro MaTepuaia, MPpaKTU4eCcKue u
JadopaTropHblie padoThl, CAMOCTOSITeJIbHASL padoTa
o0yuaouuxcst

O0ne

4acoB

[Mepuoanyeckuii
3aKO0H "
IMepuoanyeckasn
cucreMa
XHMHYECKHX
3jemenToB /1. U.
MennesiaeeBa u
CTPOEHHE ATOMA

[Tepuoanueckuii 3akon [I.1.MenaeneeBa. OTKpbITHE
J.1.MenneneesbiM [lepuoanueckoro 3akoHa. [lepuonnueckuii
3akoH B ¢hopmynupoke [1. 1. Menneneesa. [lepuonnueckas
TabIUIa XUMUYECKHX 3JIEMEHTOB TpauuecKkoe 0ToOpakeHue
nepuoandeckoro 3akona. CTpykTypa nepuoandeckoi TaOauibl:
nepuobl (Malibie U OOJBIIKE), TPYIIIHI (TJIABHAS U TOOOYHAs).
Crpoenune atoma u [lepuoguueckuii 3akon [[.M1.Menneneena.
ATOM cioHas yactuua. Sapo (IpoTOHBI 1 HEUTPOHBI) U
3eKTpOHHAs 000s104Ka. M3oTombl. CTpoeHUE JIEeKTPOHHBIX
000JI0YeK aTOMOB 3JIEMEHTOB MaJIbIX MEepr010B. OCOOEHHOCTH
CTPOEHHUSI SJIEKTPOHHBIX 000JI0UEK aTOMOB 3JIEMEHTOB OOJIBIINX
nepuoaoB (epexoIHbIX deMeHTOoB). [lonsTe 06 OpOUTATIAX. S-,
p- u d-opOuTanu. DNEKTPOHHBIE KOH(DHUTYpALIK aTOMOB
XUMHUYECKUX IJIEMEHTOB.

Ilpakmuueckoe 3anamue Ne3 CTpoeHHE aTOMa U TTEPUOTUIECKHII
3akoH .M. MenaeneeBa

Ilpakmuueckoe  3anamue  Noed  OCOOCHHOCTH  CTPOCHUS
JIEKTPOHHBIX O0OJIOYEK AaTOMOB 3JIEMEHTOB OOJIBLIMX MEPHOAOB
(mepexoaHbIX 3JIEMEHTOB).

Camocmoamenvnaa paboma

[TonroroBka pedeparoB 1 MyIbTUMEAMMHBIX MpPE3eHTALUN Ha
tembl: JKu3nb u aestenpHocTh .M. Menneneena.
«[lepuonuueckomMy 3aKOHY OynyIee He TPO3HUT Pa3pyLICHUEM...».

Tema 1.3

. CTpoenue
BellecTBa

Cooeporcanue yueonozo mamepuana
Jlekyuu

Nonnast xumudeckast cBsi3b. KaTnoHbI, aHHOHBI, UX 00pa3oBaHUE
13 aTOMOB B pe3yibTaTe Mpoliecca BOCCTaHOBJIEHUS... IoHHBIS
KpHCTaHHquCKHG peﬂleTKI/I. KOBaJIeHTHa}I XUMHUYCCKas CBA3b.
MonekymsipHble U aTOMHbBIE KpUCTaJUTMYECKHe pemeTku. CBoMCTBa
BCIICCTB C MOHeKy.]I}IpHBIMI/I 1 aTOMHBIMHU KpHCTEUIJIPI‘IGCKHMH
pewmerkaMu. Metainueckas cBA3b. Metannyeckas
KpUCTAJUTMYECKasl pelIeTKa U METaININYeCKasi XUMUUYECKasi CBA3b.
du3nyeckue CBOMCTBA METAIJIOB.

ArperaTHble COCTOSTHUS BEIIECTB U BOAOPOHAA CBsA3b. TBEpIOE,

KHUJIKOE U Ta3000pa3Hoe cocTosiHus BemecT. [lepexon BemecTra
W3 OJIHOTO arperaTHoro COCTOSsIHUA B Apyroe. BogopoaHas cBsi3b.
YucTeie BElecTBa 1 CMECH

Ilpakmuueckoe 3anamue Ne5. [IpurotoBiaeHue CycreH3nu
kapOoHaTa Kanblus B Boje. [lonydyeHne sMyabsCHU MOTOPHOTO
Macia. O3HaKOMIIEHHE CO CBOMCTBAMHU JUCIIEPCHBIX CUCTEM.
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HaunmenoBanue
pa3aesioB U TeM

Conep:xanue y4eOHOro MaTepuaia, MPpaKTU4eCcKue u
JadopaTropHblie padoThl, CAMOCTOSITeJIbHASL padoTa
o0yuaouuxcst

O0ne

4acoB

Camocmoamenvnaa padoma Merannuyeckass KpUCTaUTMYECKas
pemeTka W MeTaJUIMdyeckas XuUMHudeckas CBsi3b. Dusnueckue
cBorictBa MeTauioB. (CocTaBiieHHE  JIOTHKO-ITUIAKTHUYCCKHX
CTPYKTYp IO TEME)

OmpeneneHre CTENEHW OKHUCICHHUS B CIOXKHBIX BEIIECTBAX.
(PaboTa ¢ KHUTOM, KOHCIIEKTOM. )

[ToaroroBka pedepaToB u npe3eHTanuii Ha TeMbl: [1nazma —
YEeTBEPTOE COCTOSIHUE BeliecTBa. AMOp(HEIE BEIIeCTBA B IPUPO/IEL,
TEXHUKE, OBITY.

Tema 1.4 . Bopna.
PacTBopbl.
DJIEKTPOJIUTHYEC
Kasi
AUCCOLHALMS

Cooeporcanue yueonozo mamepuana
Jlekyuu

Jlekuuu Boga. PacTBopbl. DIIEKTPOJIUTHYECKAS] JUCCOIUALIHS
Bopa. Pacteopsl. PacTBOopenue. Bona kak pacTBOPUTEIb.
PactBopuMocTs BenecTB. HachlllieHHbIE, HEHACHIIIIEHHBIE,
MEePECHIILIEHHBIE PACTBOPHI. 3aBUCUMOCTb PACTBOPHUMOCTH Ta30B,
XKUIKOCTEH M TBEPMABIX BEIICCTB OT PA3IMYHBIX (DaKTOPOB.
MaccoBasi 10Jis1 paCTBOPEHHOT'O BEIIECTBA. DIEKTPOIUTHYECKAS
JHACCOIMAIS. DJICKTPOIUTH U HEAJISKTPOUTHL.

Ilpakmuueckoe 3anamue Ne 6 DneKTpOoIUTHYECKAs TUCCOLUALNUS.
DIEKTPOJIUTHI U HEAICKTPOUTHI.

IlIpakmuueckoe 3anamue Ne 7 IIpurorosienue pactsopa
3aJaHHON KOHIIEHTpalluu

Camocmoamenvnasn pavoma 1. CunbHbIe U caOble SJIEKTPOIHUTHI.
OCHOBHBIE MOJI0KEHUS TEOPUH MIEKTPOIUTUYECKON JUCCOLUALIUY.
Kucnotel, 0CHOBaHHS U CONU Kak dMeKTpouThl. (Pabora ¢
Y4EOHUKOM - COCTaBJIEHUE KOHCIIEKTA)

2. IloaroroBka pedepaToB U Npe3eHTAIM Ha TeMbl: PacTBOpHI
BOKpYT Hac. Boga kak peareHT M Kak cpefa Uisi XUMHUYECKOTO
npouecca. Tunel pactBopoB. COBpeMEHHbIE METO/IbI
o0e33apakuBaHMsl BOAbL. BKilag 0T€UECTBEHHBIX YYEHBIX B
Pa3BUTHE TEOPUU IEKTPOJIUTUYECKON AUCCOLMALMU. Y CTPAHEHUE
’KECTKOCTHU BOJBI Ha IPOMBIIUICHHBIX NPEAIPUATHAX.

Tema 1.5
Kaaccnduxanmus
HEOPraHu4YecKHX
coeTUHEHU U NX
cBOlicTBa

Cooepicanue yuebnozo mamepuana
Jlexkuuu

Knaccudukanmst HEOpraHM4ecKux COSTUHEHUN U X CBOMCTBA
Kucnotsl, u ux csoiictBa. OcHoBaHuA U UX cBocTBa. COMIHU U UX
cBoiicTBa OKCHUILI U UX CBOICTBA.

Ilpakmuueckoe 3anamue Ne8XvuMuueckre CBOMCTBA KUCIIOT,
OCHOBAHMM, COJIEH B CBETE TEOPHUHU DIIEKTPOJIUTHIECKOU
JINCCOITMAITIHT

Ilpakmuueckoe 3anamue No9 Ilonstue o pH pactBopa.
Kucnornas, menoynas, HelTpanbHas cpefa pacCTBOPOB.
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HaunmenoBanue
pa3aesioB U TeM

Conep:xanue y4eOHOro MaTepuaia, MPpaKTU4eCcKue u
JadopaTropHblie padoThl, CAMOCTOSITeJIbHASL padoTa
o0yuaouuxcst

O0ne

4acoB

Jlabopamopnasa padoomahNel VicnibiTaHue pacTBOPOB KHCIOT
WHIMKaToOpaMu. B3auMoIencTBuE€ METAJIOB C  KUCJIOTaMHU.
BsanMomelicTBUE KHUCIOT ¢ OKCHAAMU MeTaJuIoB. B3auMonaeiicTeue
KHCJIOT C OCHOBaHMAMU. B3anMoaeHCTBHE KUCIIOT C COJISIMH.
HcnbiTanue pacTBOpOB 1IeJI0YeH UHANKATOpaMu. B3auMopelictBue
LIEeJI0Y€EH C cosIMU. Pa3iioxkeHnue HepaCTBOPUMBIX OCHOBAHMM.
BsauMogelictBue cosieli ¢ MeTayuiaMu. B3amMoaelcTBUE coiied
IpyT ¢ Apyrom. I'uaponu3 coneit pa3iuyHoro TUma.

Camocmoamenvuas paboma

Juccounaius KuciaoT, OCHOBaHUM, COJIEH. Y paBHEHUE TUIPOJIN3A.
Honnble ypaBHeHHUs peakuuil. Y paBHeHus snekTponusa. (Padora ¢
KHHUTOM, KOHCIICKTOM. )

. Auccounanus KuciaoT, OCHOBaHUM, COJIEN. Y paBHEHUE
ruaponsa. MoHHbIE ypaBHEHHS peakiuil. Y paBHEHUS
anekrponusa. (Pabora ¢ KHUTOM, KOHCIIEKTOM. )

[ToaroroBka pedepaToB U mpe3eHTAIIMN HA TEMBI:

CepHas KUCIIOTA — «XJ1€0 XUMUYECKOH MPOMBIIIIEHHOCTH.
Hcnons3oBaHne MUHEPAIBHBIX KHUCIOT HA MPEANPUATHAX PA3IUU-
HOTO Tpodmist. OKCUABI U CONM KaK CTPOUTEIbHBIE MaTepUAIbI.
Ucrtopus rumnca.

Tema 1.6
XumMuueckue
peakuuun

Cooeporcanue yueonozo mamepuana
Jlekyuu

Xumuueckue peakiuu Kinaccuukanys XuMAYECKUX PEaKIIuid.
Peakuuu coenuHeHus1, pa3oKeHus, 3aMeIIeHHs], 0OMeHa.
Karanutnueckue peakiuu. O6patumMble 1 HeOOpaTUMbIE PEaKIIHH.
['oMoreHHbIC U reTEPOreHHbIE PEAKIIUU. JK30TEPMHUUECKUE U
SHIOTEPMUYECKUE PEAKIINU

[ToHsiTHE O CKOPOCTH XMMHUYECKUX PEaKIMil. 3aBUCUMOCTh
CKOPOCTH XUMHUYECKHUX PEAKIIHI OT pa3ITUIHBIX (PAKTOPOB:
MIPUPOJIBI pEarupyIOIIKX BEIIECTB, UX KOHIEHTPAIUH,
TEMIICPATYPhI, IOBCPXHOCTHU COMMPUKOCHOBCHUS U UCIIOJIb30BAHU A
Katanu3aTopoB. OOpaTUMOCTh XUMUYECKUX peakiuii. O0paTumbie
1 HeoOpaTUMBbIe peakiui. XUMHYECKOE PABHOBECUE U CTIOCOOBI
€ro CMelleHus

Ilpakmuueckoe 3anamue Noel0) Metop 37eKTpOHHOr0 OanaHca s
COCTABJICHUS] ~ YPAaBHEHHH  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaKuum.

Ilpakmuueckoe 3anamue Nell ObGpatumblie U HEOOpaTUMBbIE
peaknuy. XMMHYECKOe PaBHOBECHE M CIIOCOOBI €T0 CMEIIEHHS

15




HaunmenoBanue
pa3aesioB U TeM

Conep:xanue y4eOHOro MaTepuaia, MPpaKTU4eCcKue u
JadopaTropHblie padoThl, CAMOCTOSITeJIbHASL padoTa
o0yuaouuxcst

O0ne

4acoB

Jlabopamopuasa paoomahNo2 . Peaxuusi 3aMeIEHUS METU KEIE30M
B pacTBOpE MEIHOTO Kymopoca. Peakiuu, uayime ¢ oOpa3zoBaHueM
ocaJika, ra3a WA BOJIbl. 3aBUCUMOCTb CKOPOCTH B3aUMO/ICHCTBHS
COJIIHOM KHCJIOTBI C METAJUIaMH OT UX IPUPOABL. 3aBUCUMOCTh
CKOpPOCTH B3aUMOJICVCTBHUSI IIUHKA C COJISTHOM KHCJIOTOM OT €€
KOHLIEHTpalUU. 3aBUCUMOCTh CKOPOCTH B3aUMOJIEHCTBUS OKCHIA
Menu(Il) ¢ cepHolt KHCIOTOM OT TEMITEPATYPHI.

Camocmoamenvnan paboma OOpaTMbIe U HEOOPATUMBbIS
peakiuu. XUMHYECKOE PABHOBECHE U CITIOCOOBI €r0 CMEIIECHUSI.
(PaboTa ¢ yueOHUKOM - COCTaBJICHHE KOHCIIEKTA)
CocraBiieHHE OKUCIUTEIbHO- BOCCTAHOBUTENbHBIX PEAKIINH.
(PaboTa ¢ KHUTOM, KOHCIIEKTOM.)

[MoaroroBka pedeparoB u mpe3eHTaluii Ha TeMbI: Peakius
ropeHust B ObITY ¥ Ha MPOU3BOJICTBE. BupryaibHoe
MOJICJIMPOBAHNE XMMUYECKUX ITPOLIECCOB

Tema 1.7
MeTtaaiabl u
HEMETAJLIBI

Cooeporcanue yuedonozo mamepuana
Jlekyuu

Mertamnsl u HemeTaiisl Metaisl. OcoOeHHOCTH CTPOSHHS AaTOMOB
U KpucTauioB. du3znyeckue cBOMCTBA Me- TalJIOB.
Knaccugukaius MeTanioB Mo pa3indHbIM PHU3HAKaM.
XHUMUYECKHE CBOMCTBA METAIIOB. DJIEKTPOXUMUYECKUN Pl
HanpspKeHui MetaioB. Meramorepmus. O0mue crocoos!
nonyueHus: MmetayioB. [lonstue o meramnypruun Hemeransl.
OcobeHHocTu cTpoeHust arToMoB. Hemeraibl — mpocTeie
BelIeCTBa. 3aBUCUMOCTb CBOICTB rajlor€HOB OT UX MOJO0XKEHUS B
IIepnonnueckoi cucreme.

OxucaUTeNbHbIE U BOCCTAHOBUTENIBHBIE CBOWCTBA HEMETAIIIIOB B
3aBHCHMOCTH OT MX IOJIO)KEHUS B PSIIY DJIEKTPOOTPULIATENBHOCTH.

Ilpakmuueckoe 3anamue Nol2 Hemerannsl. 3aBUCUMOCTb CBOWCTB
TaJIOT€HOB OT MX MOJIOKEHHS B IEPUOIUUYECKON CUCTEME

Jlabopamopuasa padomaNe3 3akanka v OTITYCK CTaJIH.
O3HaKOMJICHHE CO CTPYKTYPaMH CEpOro M OENIOTo YyryHa

Camocmosamenvnan pavboma: IloaroroBka pedepaTuBHBIX
cooOmieHnit Ha TeMbl: McTopus moydeHus: 1 pOr3BOICTBA
ATIOMHUHHUSL. DIEKTPOIUTHUECKOE TIOTyYeHHE U padpUHUPOBAHUE
Meau JKu3Hb u gaesrensHocTh I'. [I3BU. Ponb MeTamioB B uCTopuu
YeJI0BEYECKON ITUBHIIM3ALMH. MICTOpHS OT€4eCTBEHHOM YepHO
MeTaurypruv. FcTtopust 0Te4ecCTBEHHON LIBETHOM METAILTYPIUH.
CoBpeMeHHOE METALTYPrHUeCcKOe MPOU3BOACTBO. CenuaabHOCTH,
CBSI3aHHBIE ¢ 00pabOTKOI MeTa/uIoB. POJIb METAIJIOB U CIUTABOB B
Hay4YyHO-TEXHHUYECKOM mporpecce. Kopposus MeTaioB u crnocoobl
3alUTBI OT KOPPO3UU

Paznen 2. Opranuyeckasi XuMusi
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O0ne
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2.1. OcHoBHBIE
MOHATHSA
OpPraHn4vecKoi
XHMHHU H Teopus
CTPOEeHUs
OPraHUuYecKnX
coeIHuHEeHU

Cooepicanue yuebnozo mamepuana
Jlexkuuu

[Ipenmet oprannyeckoit xumuu. [IpupoaHbie, ICKYCCTBEHHBIE U
CUHTETUYECKHE OpraHUYECKUE BellecTBa. Teopusi CTpOeHUs
oprannueckux coequuennit A.M.bytieposa. M3omepus u
nuzomepbl. Kitaccuukanusi opraHu4ecKix BEIIeCTB U PEaKIuit

Ilpakmuueckoe 3anamue Nel3 13roroBieHne Mozene MONEKyI
OpPraHWYECKUX BEIECTB.

Camocmoamenvnan paboma OCHOBHBIE I10JIOKEHUS TEOPUU
XUMHUYECKOT0o cTpoeHus. M3omepus u uzomepbl. XUMUYECKHUE
(dbopMyITBI B MOIETT MOJIEKYIT B oprannueckoi xumuu. (PaboTta ¢
y4eOHUKOM - COCTaBJIEHUE KOHCIIEKTA)

IloaroroBka pedeparoB u nmpezeHTauii Ha TeMbl: Kparkue
CBEJICHUS 110 UCTOPUN BOSHUKHOBEHHUSI M PA3BUTHUSL OPTaHUYECKON
xumuH. XKuzsp u gesarenpHocTh A.M. bytnepoBa. Butanusm u ero
Kpax. PoJib 0T€4eCTBEHHBIX YUEHBIX B CTAHOBJICHUH U Pa3BUTUHU
MHUPOBOM OPraHUYECKON XUMHUH.

2.2.
YriaeBoaopoanbl u
UX NPUPOAHBbIE
HCTOYHUKH

Cooeporcanue yueonozo mamepuana
Jlekyuu

VYTI1eBoI0pOIbI U UX TPUPOAHBIE UCTOYHUKU. AJIKaHBI. ©30MEPHS
Y HOMEHKJIaTypa aJTKaHOB. XMMHUYECKHE CBOMCTBA AJIKAHOB.
[IpuMeHeHne ankaHOB Ha OCHOBE CBOMCTB. AJIKEHbI. JTUJIEH, €T0
noixydeHue ['oMomoruyeckuil psi, ©30Mepusi, HOMEHKIIaTypa
AJKEHOB. XMMHUYECKHUE CBOMCTBA 3TWIEeHA:. [I[puMeHeHne aTuiieHa
Ha OCHOBE CBOMCTB. AJIKUHBI. AlleTiiieH. XUMHUYECKHUE CBOMCTBA
anerwieHa. [IpumMeHeHue aleTuieHa

[TonsiTHe 0 IMEHAX KaK YIJIEBOJAOPOJIAaX C ABYMs IBOMHBIMU CBSI3I-
Mu. ConpsiKeHHBIE TUeHBI. XUMUYECKHE CBOMCTBa OyTaaueHa-1,3
u n3onpeHa HarypaibHbli U CHHTETHYECKHE KayuyyKH. Pe3una

Ilpakmuueckoe 3anamue Nel4. IlpenenbHbie U HETIPEICTbHBIC
anndaTuyecKue yriieBogoPOIbI

Ilpakmuueckoe 3anamue Nel5 ConpsixKEHHbIE TUCHBI.
XHUMHUYECKUE CBOMCTBA OyTaaueHa-1,3 u n3onpeHa

Jlabopamopuasa paoomaNod4. O3HaKOMIICHHE C KOJUICKIIUEH
o0pa3ioB HePpTH U TPOAYKTOB ee mepepadoTku. O3HAKOMIIEHHUE C
KOJUICKIIMEH KaydyKOB U 00pa3liaMu U3JIEITHI U3 PE3UHBI.
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Camocmoamenvnasn paooma: [Ipupoansie HMCTOYHUKHU
yriaesonoponos. IIpupoanslii ra3: coctas, IPUMEHEHHUE B KAYECTBE
tormBa. Hedts. CoctaB u nepepaboTtka Hedtu. [leperonka HedTw.
Hedrenponykrel. (CocTaBieHue JIOTUKO-TUIAKTUYECKUX CTPYKTYP
10 TEMe)

[ToaroroBka pedepaToB U MPE3CHTAIIUN HA TEMBI:

OKOJIOTMYECKHUE ACIEKTHI MCIIOJIb30BaHUS YIJI€BOJOPOIHOIO ChI-
pbsi. DKOHOMHUYECKHE ACIIEKTBI MEXAYHAPOAHOI'O COTPYIHUYECTBA
10 UCTOJIb30BAHUIO YTIIEBOJOPOIHOTO CBIPBS.

HcTopus OTKpBITUS M pa3padOTKU T'a30BBIX M HEPTIHBIX MECTOPO-
*nenuit B Poccuiickoit denepanuu.

VYTI1eBo1opoaHOE TOIIIMBO, €r0 BUbI U HA3HAUYECHHUE.

HedTb u ee TpancnopTHpoBKa Kak OCHOBA B3aUMOBBITOJTHOTO MEXK-
JYHAapOJHOTO COTPYIHUYECTBA. APOMATUUYECKUE YIIIEBOJOPOIbI
KaK ChIpb€ ISl IPOU3BOACTBA NECTULUAOB. YTJIEBOBI U UX POJIb B
YKUBOW MPUPOJE.

2.3.
Kucaopoacoaep
JKanme
OpraHuveckKune
coeTMHEHU S

. Cooepircanue yuebnozo mamepuana
Jlekyuu

. Kucnopoaconepsxamue opranndeckue coenuHeHnuss CriupThI.
®denon. Puznyueckue U XUMUYECKUE CBOKCTBA (heHoIa. .
Anwsaerunsl. [lonsitue 06 anpaerugax. KapOoHOBBIE KUCTOTHI.
[TonsiTue 0 kapOOHOBBIX KHCHO0TaX. KapOokcuibpHas rpyrima Kak
(hyHKIIMOHATbHAS

. Beiciime xupHbIe KUCIOTHI HAa IpUMepe MaTbMUTUHOBOH U
cTeapuHOBOU.KUCIOT. CroxkHbIe AhUpHI U KUpbL. [lomydeHne
CIIO’KHBIX 3(hUpoB peakuueil srepupukanun. CioxHbie 3pupsl B
npuposie, ux 3HaueHue. [IpuMeHenue CiokHbIX H3PUPOB HA OCHOBE
cBocTB. JKupsl kak cnoxkabie 3gupsbl. Kiaccudukanus Kupos.
XUMHYECKHE CBOMCTBA JKHPOB

. IlIpakmuueckoe 3anamue Nel6 1lonyuenue u cBoiicTBa
KHUCJIOPOACOIEPKAIIUX OPraHUYECKHX COEINHEHHH

Jlabopamopnas padomaNe5 PacTBopeHue IiuiieprHa B BOJIE U
B3aumozeiicteue ¢ ruapokcugom meau(ll). Croiicta ykcycHo#
KHCJIOTHI, 001IIe CO CBOMCTBAMHM MUHEPAJIbHBIX KUCIIOT.
JlokazaTenbCTBO HEMPEACIBHOTO XapaKkTepa »KUAKOTO KHUPaA.
B3anmopeiicTBre TIIIOKO3BI U caxapo3bl ¢ rusipokcuaom meau(Il).
KauectBenHnas peakuus Ha Kpaxmad.
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Camocmoamenvhaa padoma. 3Ha4eHUE YTIEBOJIOB B KUBOU
MIPUPOJIE U )KU3HU YesioBeka. [lonsTue o peakuusx
MTOJIMKOH/ICHCALIMM ¥ TUAPOJIN3a HA IPUMEPE
B3aMMOTIPEBPAIICHUMN: TITI0K03a ——> mosncaxapu. (Padora ¢
Y4€OHUKOM - COCTaBIIEHHE KOHCIIEKTA)

[ToaroroBka pedeparoB U Mpe3eHTaIui Ha TeMbl: MeTaHOI:
xemouiausa U xemo(oOus. DTaHOI: Benuyaiiiiee 61aro u
CTpaITHOE 3710. AJIKOTOJIU3M U €ro IpoduiIakTuKa. MypaBbruHas
KHMCJIOTa B IPUPOJE, HAYKe U Mpou3BojcTBe. McTopus ykcyca.
Crnoxubie 3(UpHl U UX 3HAYCHHUE B IPUPOJIE, OBITY U MIPOU3BOJICTBE
JKuppbl Kak NpOAYKT NUTAHUS U XUMHUYECKOE ChIPbE. 3aMEHA K-
POB B TEXHUKE HEMHUIIEBBIM ChIpbeM. MbLIa: MpoILIoe, HACTOSIIIEE,
Oyayuiee. CpeacTBa TUTHEHBI HA OCHOBE KHCIOPO/ICOAEPIKALIUX
OpraHUYecKux coequHeHn CUHTETUYECKHUE MOIOIIIHNE CPEACTBA
(CMC): mocTomHCTBa ¥ HEJOCTATKU. Pa3BUTHE caxapHOW MPOMBIIII-
JeHHocTH B Poccun.

24.
A3oTcoaepxamm
€ OpraHuveckKue
coeTUHEHHs.
IHonumepsl

. Cooepircanue yuebnozo mamepuana
Jlekyuu

[Tomumepst Amunsbl. [Tonatue 06 aMmuHax. Anudaruyeckrue aMHHBbI,
WX KiIaccU(UKaIUsI 1 HOMEHKIIATypa. AHUIIMH KaK OpraHUuYeCKOe
OCHOBaHUE. AMHHOKHCIIOTHI KaKk aM(pOTepHBIC

T YHKIIMOHATIBHBIE OPraHUYEeCKUEe COCTMHECHUS. benku.
[lepBuyHas, BTOpUYHAs, TPETUUHAS CTPYKTYPHI OCITKOB.
XUMHUYECKHE CBOMCTBA OEJIKOB:

. IImactmaccel. [lonydeHne noaMmMepoB peakue noJIuMepu3auu
Y NOJUKOHAEHcauuu. TepMoIiacTUUHbIe U TEPMOPEAKTUBHBIE
mnactmaccesl. [Ipencrasurenu macrtmace. Bostoksa, ux
knaccugukanys. [loydyeHre BOJIOKOH.

. IIpakmuueckoe 3anamue Nel7 . PenieHne 3KCIEPUMEHTATIbHBIX
3a7a4 Ha UJCHTH()UKAIINIO OPTraHUYECKUX COCTMHEHHM.
PacrniozHaBaHue macTMace U BOJIOKOH.

Ilpakmuueckoe 3anamue Nel8 Tlomydenne u cBOMCTBa
MOJINMEPOB

Camocmosamenvnasa paboma:. AMUHOKUCIOTH Kak aM(OTEpHBIE
TUQYHKIIMOHATBHBIE OpraHuyeckue coequHeHus. [lenTuaHas
CBA3b W NoJdnentunapl. [IpuMeHeHHMe aMUHOKHCIOT Ha OCHOBE
cBoiicTB. (PaboTa ¢ y4eOHUKOM - COCTaBIIEHHUE KOHCIIEKTA)
[Imactmaccel. [TonyyeHne monumMepoB peakye NoJuMepU3aiuu 1
MOJIMKOHACHCAIIMK.  TepMOIUIaCTUYHBIE W TEPMOPEaKTHUBHbBIC
mactmaccesl. [IpeacraBurenu nnacrmacc.

Bonokna, ux knaccudukanus. [lomyuenue BojokoH. OTaenbHbIC
MpE/ICTaBUTENIN XUMUYECKUX BOJIOKOH. (Pabora ¢ yuyeOHHMKOM -
COCTaBJICHHE KOHCIIEKTA)

Bcero

117
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2.4 Conepxanue pa3ieioB y4eOHOH TUCHUIIMHBI
2.4.1 3ansATHS JEKIHOHHOTO TUIIA

Ne HaumenoBanue ConepxaHue paszena dopma
pasae pas,uena/ TEMBI TCKYLICTO
J1a KOHTPOJIAA
1 2 3 4
2 cemecTp
1 BBenenmne. HayuyHble MeTOIbI MO3HAHUS BEIIECTB M XuMHYeckux P, Y, T
Oo0mas U | sBineHud. Pomnp odkcnepumMeHTa M TEOPUM B XMMHMU.
Heopranm4eckasi  MojenupoBaHWEe XUMHUYECKUX IMPOIECCOB. 3HAYEHUE XUMHUHU
XUMHSA npu ocBoeHun npodeccuit CIIO u cnenumansHocteir CIIO

TEXHUYECKOTO Mpod st mpodheccuoHaIbHOTO 00pa30BaHMS.

OcHOBHBIC IIOHATHS M 3aKOHBI. BemecTBo. AToM.
Monekyna. Xumuueckuid 3neMeHT. Ammorponusi. [Ipocteie u
CJIO)KHBIE BemlecTBa. KauecTBEHHBIM W KOJMYECTBEHHBIH
COCTaB  BEMmIECTB. XHWMHYECKHE 3HAaKW ©  (POPMYIIBIL.
OTHOCUTENbHBIE  aTOMHAsi W MOJIEKYJSpHas  MaccChl.
KomnaectBo  BemiectBa. (OCHOBHBICE  3aKOHBI  XMMHMHU.
CrexuomMerpus. 3aKOH COXpPAHEHMs] MacChl BEIIECTB. 3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTB MOJIEKYJISIPHON CTPYKTYPBHI.
3akoH ABOraJipo U CIEJCTBUS U3 HETO.

[lepuonnueckuii 3akoH u Ilepumoamdeckas cucrema
xuMmudeckux dneMeHTtoB JI. M. MeHneneeBa U CTpoeHHE
aroma Ilepnomnueckuii 3akon J[.M.Menneneea. OTKpbITHE

.. MenzeneeBsiMm Ilepuonnueckoro 3aKOHA.
[Tepunonuueckwuii 3akoH B GpopmynupoBke JI. 1. Menneneena.
[leproanueckast Tabmumna XUMHUYECKHUX 3JIEMEHTOB

rpagudyeckoe  OTOOpaKCHHE  MEPHUOJUYECKOrO0  3aKOHA.
CTpykTypa Nepruoauveckoil TaOmuIbpl: TEpuoAbl (Manble U
Oospiue), Tpynmbl (r1aBHas U nmodoyHas). CTpoeHue aTroma u
[lepuoanueckuit 3akon J[.M.MenneneeBa. AToM  ClOXHas
yactuna. Aapo (IpOTOHBI W HEUTPOHBI) U AJIEKTPOHHAS
obonouka. HM3orombl. CTpoeHHE »HIIEKTPOHHBIX 000JI0YEK
aTOMOB JIEMEHTOB MaJIbIX Nepruo10B. OCOOEHHOCTH CTPOCHHUS
DJIGKTPOHHBIX ~ O0OJIOYEK aTOMOB DJJIEMEHTOB  OOJBIIHUX
NeproI0B (MEePeXOoIHBIX 37eMeHTOB). [loHsATHE 06 OpOUTAIIAX.
s-, p- 1 d-opbutanu. DIEKTPOHHBIE KOH(UTYpAIlUK aTOMOB
XUMUYECKHUX AJIEMEHTOB.

Crpoenune BemectBa. MoHHas XuMHYecKash CBS3b.
Knaccudukanus HOHOB: 1O COCTaBy, 3HaKY 3apsijia, HATMYUIO
rUIpaTHOW 000510ukH. VOHHBIE KPUCTAITMUECKUE DPELIETKH.
KoBasieHTHass XuMH4YecKasi CBs3b. MeXaHM3M 00pa30BaHUS
KOBaJCHTHON CBs3U (OOMEHHBIH M JTOHOPHO-AKIIETITOPHBII).
DJIEKTPOOTPULIATEILHOCTh.  KOBaJICHTHBIE  MOJSApHAsT U
HemoyisipHast ~ cBsi3M.  KpaTHOCTh  KOBAJIEHTHOW  CBSI3M.
MounekynsipHble W aTOMHBIE KpPUCTAUIMYECKHE PEIIETKU.
Meraunueckas cBsi3b. PU3HMYECKHE CBOMCTBA METAJUIOB.
ArperatHble COCTOSIHMSI BEIIECTB M BOJOPOJHAs CBS3b.
TBepmoe, >xuakoe M Tra3000pa3HOE COCTOSHHUS BEIIECTB.
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[TonsiTne o cMecu BelecTB. ['OMOreHHBIE M TE€TEPOTCHHbIE
cmecu. CocraB cMmeceii: oObemMHas M MaccoBas JOJIH
KOMIIOHEHTOB CMECH, MaccoBasi J10Jis ipumMecei. [lucnepcHbie
cucremsl. [lonsTre o mucnepcuoit cucreme. JucnepcHas dasa
W jaucniepcuoHHas cpena. Kiaccudukanus aucnepcHBIX
CHCTEM.

Boma. PactBOpsI.
DNEKTPOIUTHYECK
ast Iucconanus

Bona. PactBopel. PactBopenuwe. Bonga kak pacTBOpUTEINb.
PactBopumocTs BemiecTB. HachlleHHble, HEHACHIIICHHBIE,
MEePECHIIIIEHHBIE PACTBOPHI. 3aBUCHUMOCTh PACTBOPUMOCTH
ra3oB, JKHMJIKOCTEM M TBEpPJbIX BEIIECTB OT PpPa3IUYHBIX
dakTopoB. MaccoBas 1071 PAacTBOPEHHOTO  BEIIECTBA.
DNEKTPONUTHYECKAsT  JIUCCOLMALIUS. DIIEKTPOITUTHI u
HEIJICKTPOUTHI. DIIEeKTPOTUTHYECKAs JIACCOIAAIAS.
MexaHu3MBbl 31EKTPOJIUTUYECKON AUCCOLMAIIMK JIJIsl BEILECTB
c Pa3ITUYHBIMHU THIIAMU XAMUYECKOH CBSI3H.
I'mapatupoBanHble M HeEruapaTupoBaHHble HOHBI. CTeEneHb
AJIEKTPOJIMTHYECKON jaucconnanuu. CHIIbHBIE H  cla0bie
AIEKTPOJIUTHI. OcHOBHBIC MTOJIOKCHUS TEOPUH
AJIEKTPOJIMTUYECKON Juccoruanui. KHuclIoTel, OCHOBaHUSA H
COJIA KaK 3JEKTPOJIUTHI.

PV, T

Knaccugukarus
HEOPraHUYECKUX
COCIUHEHUN U MX
CBOICTBA.

Kucnorsl n ux cpoiictBa. KuCIIOTBI Kak 3JIEKTPOJIUTHI, HUX
KJacCU(pUKalus MO pa3IUYHBIM IpU3HAKAM. XUMHYECKHUE
CBOMCTBA KHCIOT B CBETE TEOPUM IJIEKTPOIUTUYECKON
JYCCOIIMAIIHNH. Ocobennoctu B3aUMOJICUCTBUA
KOHILIEHTPUPOBAHHOW CEPHOU M a30THOM KUCJIOT C METAJIJIAMHU.
OcHoBHBIE CHIOCOOBI TOTY4YEHHsS] KUCIOThl. OCHOBAHMS U UX
cBoiictBa. OCHOBaHUS KaK JJIEKTPOJUTHI, UX Kilaccupukaims
M0  pa3WyHbIM  MpHU3HAKaM. XHUMHUYECKHE  CBOMCTBA
OCHOBaHMH B CBET€  TEOPUU  DJIEKTPOJIUTUYECKOU
aucconuanuu.  PasiokeHue  HEpACTBOPUMBIX B BOJE
ocHOBaHHUH. OCHOBHBIE CHOCOOBI TOJYYEHHS OCHOBAHUH.
Conu 1 ux cBorctBa. Cosv Kak 3eKTpoauThl. Conu cpeanue,
KHUCJIbIE U OCHOBHBIE. XMMHUYECKHE CBOMCTBA COJIEH B CBETE
TEOPHH  DJIEKTPOJIUTHYECKON  muccommaruu.  CrocoOsl
nostyueHus coieil. ['maponus coneir. Okcuapl U UX CBOWCTBA.
Coneobpa3yromue u HEeC0JIC0Opa3yroIIue OKCH/IBI.
OcHoBHbIe, aMPOTEpPHBIC U KIUCIOTHBIE OKCHIBI. 3aBUCUMOCTb
XapakTepa OKCHJa OT CTEIEHU OKUCIEHHS OOpa3yIoLIero ero
MeTajyla. XHMHYECKHE CBOMCTBAa OKCUAOB. llomyuyeHue
OKCH/IOB.

PV, T

XUMHUYECKHUE
peakuuu

Xumnueckue — peakuuu — Kiaccupukammss — XMMHYECKHX
peakuuid. Peaknuu coenuHEHUsA, pa3lOKEHUS, 3aMEIICHHS,
oomena. Karamutuueckue  peaknuu. OOpatumble U
HeoOpaTuMmble peakuuu. ['OMOTreHHble U TeTepOreHHbIE
peakuu. DK30TEPMUUECKUE U S3HIOTEPMUYECKUE PEAKIINH.

[ToHsATHE O CKOPOCTM XUMHUYECKHUX peakuuil. 3aBUCUMOCTH
CKOPOCTH XMMMYECKHX PEaKIHMi OT Pa3IMYHbIX (PAKTOpPOB:
OPUPOJIbI  PEAarupyIOUINX BEIIEeCTB, WX KOHIEHTpaluH,
TEMIEPATYPHI, IIOBEPXHOCTHU CONPUKOCHOBEHMS U
UCIIONIb30BaHUsl KaTanu3atopoB. OOpaTUMOCTh XMUMHUYECKUX
peakuuii. OOpaTuMble U HEOOpaTUMBIE PeaKIUU. XUMUYECKOE

P,V,T
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paBHOBECHUEC U CIIOCOOBI €r0 CMEIICHHMS

5 Oprannueckast OcCHOBHBIE TIOHATHUSA OpPraHUYECKOM XMMHU U  TEOPHs
XUMHS CTpOEHUSA OpraHN4YeCKHUX COCIMHEHMI [Ipenmert
opraHmyeckod xumuu. IlpuponHsle, HUCKYCCTBEHHbIE U
CUHTETUYECKHE OPraHWYECKHE BEIleCcTBa. [€O0pHsl CTPOEHUS
opraHvueckux coeauHeHuii A.M.byrnepoBa. Msomepus u
uzomepbl. Knaccudukanuss opraHudeckKux BELIECTB U
peaKkuuu.

YrneBonopoapl MW HMX NPUPOAHBIE HCTOYHHUKHU. AJIKaHbI.
U30MeEpHUsl U HOMEHKJIATypa aJlKaHOB. XMMUYECKHUE CBOMCTBA
ankaHoB. [[pumeHeHne aTKkaHOB HA OCHOBE CBOMCTB. AJIKEHBI.
OtuneH, ero mnoiydyeHue I['oMosiornyeckuil psia, U30Mepus,
HOMEHKJIaTypa aJKEHOB. XHMMHYECKHME CBOMCTBA OSTHJICHA!.
[IpumeHeHnne »STWiIEHa Ha OCHOBE CBOWCTB. AJIKHHBI.
AneruneH. XuMU4YecKue CBOMCTBa aretuieHa. [Ipumenenne
aleTHICHA.

[lonsiTMe O nUEeHax Kak yriaeBOAOpPOAAX C JABYMs JIBOWHBIMU
cBs3s- MHU. CoOIpsDKEHHbIE AMEHbl. XHMMHUYECKHE CBOMCTBA
OyranueHa-1,3 u uzonpeHa. HarypanbHbBIN U CHHTETHYECKHE
Kay4yku. Pe3una.

Kucnoponconep:xamue opranndyeckue coeguHeHus: CHupThI.
Oenon. Dusnueckne W XUMHYECKHE CBOHCTBa (heHona..
Anpneruapl. [Tonstue 06 anpaerngax. KapOoHOBBIE KHCIIOTHI.
[Monarue o xapOOHOBBIX KHcioTax. KapOokcuibHas rpymnmna
KaK (PyHKIIMOHAJIbHAs.

Boicmye >xupHBIE KUCIOTHI Ha IPUMEPE MaIbMUTHHOBON U
cTeapruHOBOMU.KUCIOT. CroskHbIe 3GUpHI U KUpHL. [lomydeHue
CIIOKHBIX 3¢upoB peakuueil srepudukanun. CroxHBIE
a¢upsl B mpupoe, ux 3HadeHue. [IpuMeHeHHe CIIOKHBIX
3pHUpOoB Ha OCHOBE CBOMCTB. JXKHpBI Kak CIOXHBIE 3(UPHI.
Knaccudukanus ;xupoB. XuMHYECKHE CBOMCTBA YKUPOB.

P,V,T

6 ITonnmepst Ilonatne 00 amuHax. AunudaTHyecKue aMuHBL, HX
AMMUHBI. KJIaccu(UKaIys 1 HOMEHKIJIATypa. AHIINH KaK OpraHNuecKoe
OCHOBAaHHUE. AMUHOKHCIIOTHI Kak amQoTepHbIe
T YHKINOHAIBHBIE OpraHUYECKHe CcoenuHeHus. benkw.
[lepBuyHas, BTOpWYHAs, TpPETHYHAs CTPYKTYphl OEJKOB.
XUMHUYECKUE CBOMCTBA OEIIKOB:

PV, T

7 IInmactmaccel. [lonyyenue mnOIMMEpPOB peakUMEW INOJIMMEpU3ALUU U
NOJIMKOHAECHCAUU. TepMOoIIacCTUUHbIE U TEPMOPEAKTUBHBIC
mnactmacceel.  IIpencraBurenu mmactMace. BoitokHa, ux
knaccugukanus. [loryyeHre BOJIOKOH.

P, T,KP

ITpumedanne: T — TectupoBanue, P — Hanucanue pedepara, Y — ycTHeIi onpoc, KP — koHTpoipHas paboTta
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2.4.2. 3aHATHS CeMHHAPCKOTO THIA

— He TIPelyCMOTPEHBI

2.4.3. llpakTnueckue 3ansatus (JlabopaTopHbie 3aHATHS)

CJIO)KHOM BELIECCTBE».

Ne HanmvenoBanue CogepxaHnue paznena Dopma
pa3 pazzena/TeMsl TEKyIIEeTro
aen KOHTPOIIS
a
1 2 3 4
1 cemectp
IMpakTnyeckue 3aHsATHS
1 «OcHoBHble TOHATHS | |.BemectBo. AtoM. Monekyna. PV, T
W 3aKOHBI» 2. XHAMUYECKUH 3IEMEHT. ATIOTPOIHSL.
3.IIpocTele U cNOXKHEIE BelllecTBa. KauecTBEHHEIN U KOJTMYECTBEHHBINA COCTaB
BEIIECTB.
4 Xumudeckne 3HakH W Qopmynsl.  OTHOCHTENBHAs, AaToMHasg U
MOJIEKYJISIPHAsT MACCBL..
5.CrexuomcTpusi. 3aKOH COXPAaHCHHMSA MAacChl BCIICCTB. 3aKOH IIOCTOSHCTBA
COCTaBa BEIECTB MOJIEKYISAPHON CTPYKTYphl. 3aKOH ABOTajpO U CIEIACTBHS
U3 HETO.
2 «Pacuernble 3agaum | |. OTHOCHTENBHBIE ATOMHBIE H MOJIEKYIAPHBIE MACCHI Y, T
HaA HaxoxxaeHue | 2. EquHNIA KOJINYeCcTBa BEIECTBA — MOJIb
OTHOCUTE/IbHOM 3. MomsapHsIit 00beM Taza
MOJICKYJISIPHO# 4. TInoTHOCTH ra3oB
Maccbl, onpeaeneHue | O6paszen pemreHns 3ana4n: Berauciante 00beMbI BOZOPOIA U KUCIOPOAA
MaccoBOif A0 | (H.y.), KOTOpbIe 00pa3yioTcs IpH pa3noxeHun90 T BOIHL.
XUMHUYECKUX . aro: m - 90r. V=nro * Va
3JIEMEHTOB B| V- 0?2 H2+ 02=2H20

V-.H?xx90r

4r 36r 361

Hio(O)=\36r.= V= * 22 451=

Hio(H)= \dr.= V= *22 451=

5. BrrumcieHre MacCcOBO# TOIM B MAcCHl PACTBOPEHHOTO BEIIECTRA
(pacTBOpHUTEINS).

B Boze Maccoit 200 T pacTBOpUIM TOBAPEHHYIO CONb Maccoit 50 T.

BrraucimTe MaccoByIO OO TTOBAPEHHOH COH B IIOTyYEHHOM PacTBOPE.
Jano: Pemenuel. J[s peneHus 3a1a4n UCTIONb3YeM (POPMYIIBL:

m(e - ea)

m(NaCl)=50r s = m(p- pa) ;

m(H,0) =200 r
Hantn
w(NacCl)

m(p-pa) = m(e-a) + m(p-Jis).

D. OnpeiensieM Maccy pacTBopa:

m(p-pa) = m(NaCl) + m(HO) =50+ 200 r =250 .
3. OnpesiensieM MaccoBYIO JIOJIO COJIH B PacTBOPE:

m(NaCl) 50

w(NaCly = NP Pa) = 2507 _ g5 (209%).

Omeem: MaccoBast IO IOBAPEHHON CONM B MTOTYYECHHOM
pactBOpe coctarmsaeT 0,2 (20%).
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«Crpoenue aroma u|l.Jlepuonnueckuii 3akon H.M.Menneneea. Otkportue .1.MenueneeBsiM vV, T
NepHoAHYeCKHUii [Neproandeckoro 3aKoHa.
3aKO0H .M. | 2. CTpykTypa NepuoInIecKoi TaOIHIIBL: TepHOAbl (Masie 1 OobIIme),
MeneneeBa» Ipynnsl (TIaBHAs B T000YHAS).
3. Ctpoenue atoma u [lepuoanueckuii 3akon JI.M.Menaeneena.
«Oco0eHHoCTH 1. CTpocHHUE 3ICKTPOHHBIX 000JI0UEK aTOMOB SIICMEHTOB MalBIX mepuonos. P, Y, T
CTPOCHUSI 2. OcoOeHHOCTH CTPOEHHS HIIEKTPOHHBIX 000JI0YEK ATOMOB 3JIEMEHTOB
3JIEKTPOHHBIX 00JBIINX TIEPHOAOB (TIEPEXOTHBIX YIIEMCHTOR).
000J104eK aromoB | 3. [TousaTue 06 opbuTansax. s-, p- u d-opOutamm.
37€MEeHTOB 00JbIIHX | 4. DIEKTPOHHBIE KOH(UTYPALIUH aTOMOB.
NepHoAOB» 5. CoctaBbTe EKTPOHHEIE (POPMYIIBI aTOMOB (hTOpA, KaJvs, THTaHA.
«IlpuroToBienne Llern pa6otel: | .3akperurieM u yriyOnmseM 3HaHHS O TpHrotoBieHuH Y, KP
CyCTIeH3HH CycrmeH3nH KapOoHaTa KaJbIUs BBOJC, MONYYCHUH 3MYILCHH MOTOPHOTO
Kap0oHaTa KaJbIUA | Macia. 3HAKOMHMCS CO CBOWCTBAMH JIUCIIEPCHBIX CUCTEM.
B Boae. Ilonyuyenme|2. BripabareiBacM yMEHHE JIOTHYECKH IIOCIEIOBATEIBHOTO M3JIOXKCHUS
3MYJILCHH MOTOPHOIO | MaTepHaa.
MacJja. 3. ®opmMupyeM HaBHIK 0(OPMIICHHS Ja00PaTOPHOH pabOoTHI TI0 CTAaHAAPTY.
O3HakomieHue co | Teopetnueckne ocHOBBI: Cpenu Bcero MHOTooOpasmsa cMeceil ocodboe MecTo
cBoiicTBaMu 3aHUMAIOT TETEPOTEHHBIE, T. €. TaKWe, YacTHIBI KOMIOHEHTOB KOTOPBIX
JAVCTEPCHBIX CHCTEM» | 3aMETHBI HE BOOPY)KEHHBIM TTa30M WM C IOMOIIBI0 ONTHYECKUX MPUOOpPOB
(JTyTIBl, YBETMYHUTENHHOTO CTEKIIA, MUKPOCKOTIA).
I'eTeporeHHbIe CMECH MOTYT COCTOSITh U3 PABHOMEPHO, W HEPAaBHOMEPHO
pacIpeneieHHbIX KOMIIOHEHTOB. B mepBOM cilygae TETEpOTCHHBIC CMECH
HA3BIBAIOT JUCIIEPCHBIMHI CHCTEMAaMHU:
[IpuroroBnenne cycrneH3nn kapOoHATa KalbIHs B BOE.
B mpobupky naneiite 4-5 MII CBeXKEIPUTOTOBICHHOTO PacTBOPA TUAPOKCHUIA
KaJbpIus (M3BECTKOBOH BOABI) M OCTOPOXKHO dYepe3 TPyOOuky mpojyBaiite
Yepe3 HETO BBIBIXACMBIN BO3YX.
M3BecTKOBas BOAa MyTHEET B PE3YIbTaTE IIPOTCKAHMUS PEAKIIUH:
Ca(OH), + CO, = ...
ITomyvyeHne >MyJabCUM MOTOPHOro Macia: B koHuYecKywo kondy ¢ Bomoi
I00aBhTE HEMHOTO MOTOPHOTO Maciia M B30onTaiTe.
«JaekTpoanTidecka | | .DIEKTPOIUTUIECKAS TUCCOLHAIIMS. vV, T
| auccomuanus. | 2.Boaa. PactBopsl. PacTBopenue. Bona kak pacTBOpHUTEIS.
DJIeKTPOIHUTHI u | 3.PacTBOpUMOCTH BEIIECTB.
HEeMIEKTPOHTBI» 4. HachImenHple, HEHACHIICHHBIC, TTIEPECHIIEHHBIE PACTBOPHI. 3aBUCUMOCTh
pPacTBOPHMOCTH Ta30B, XHUAKOCTEH W TBEPABIX BEIIECTB OT Pa3NIMYHBIX
(hakTopoB.
5. MaccoBasi 10J1s1 paCTBOPEHHOI'O BELECTBA.
I —— S’a()aqcf. Ha peakiuio cmecH, coctosimiell u3 xapOoHaToB Hatpus u kamus, Y, KP
.. |maccoit 0,4000 r wuspacxogoBamu 22,00 ma 0,3000 M pactBopa HCI.
pacTBopa - SAAAMHOM| 5 1o s MaccoByro nonio (%) xapOonaTta HaTpus M KapOoHaTa Kaius B
KOHIEHTPAIHI»

CMECH.
Pemenwue.
CornacHO ypaBHEHUIO
Na,CO; + 2HCl — 2NaCl + H,O + CO,1

OJHOMY MOJIFO HOHOB BOJOPOJA COOTBETCTBYyeT YCIOBHAS YaCTHU-
1a %Na,COs, crnenosarensto f(Na,COs)="s.
B TOUKE 3KBUBAJICHTHOCTH

n(*/:2Na,CO3) + n(*/,K,COs) = n(HCI) ,
C(HCHI (HCL)

1000

»(HC1) =
rue

LIIeM Ha TUTPOBAHHE.

Ecnu 4epes @ 0603Ha4uTh MaccoByio om0 (%) Na,COs; B cMecH, TO YHCIIO
Moneii s3kBuBasieHTOB K>CO3 uNa,COs, coaepikalnieecs B HABECKE, PaBHO:

1 ma
n("/,Na,CO,) =
(/2 Nat03) M4, Na,CO,)-100

— uncio mozneit HCL B pactBope, momex-
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(100 - @)
M, K,C0,)- 100

CoueTaHue dTUX COOTHOIIECHUN TaeT

ma m(100-@) _ CECHYEC)
M, Na,C0O,)-100 M}/, K,CO;)-100 1000
HOI[CTaBJISIH YUCJOBLIC 3HAUCHUSA, TOJTYUUM

0,4000-@ _ 0.4000-(100- @) _ 0,3000- 22,00

52 QQA49.1NN A01N072. 10N 1000
-l AV v PRV

- A AV A A

n(t1; K,CO.) =

otkyna ®=46,12% Na,COs;; 100-46,12=53,88% K,CO;.

Otset: 46,12%; 53,88%.

Ilpu pemeHny 3ana4u HEOOXOAUMO BOCIONB30BATHCS NAHHOHN (opMymoii: ,
TJle TB — Macca BEIIeCTBa; T p-pa — Macca pacTtBopa; W — MaccoBas J0ms
pacTBOPEHHOTO BEIIIECTBA
1) Berunenure tatp 0,1 H pactBopa H2SO4 mo NaOH. /laro:

2) B 250 mu pactBopa Ca(OH)2 comepxxutca 3,705r Ca(OH)2.

BbruucinTe ero HOpMaIbHOCTb.

3) Uro6s! mHetitpammzoBaTk 10 M pasbasiennoit HC1 motpeboBamocs 12,8
wmi 0,1 H pactsopa NaOH. Kakoa HOpMabHOCTE KUCIOTHI?

4) CKoNbKO TpaMMOB HUTpaTa cepeOpa moTpeOyeTcs Uil MPHUTOTOBICHUS
1,5mn 0,1 H pactBopa?

C1,°+2¢ —2CI Bapwuanr 1
1. YeMy paBHa CTEIIEHb OKUCICHHS aTOMOB 3J1eMeHTOB PBry;  Bra; H,SiOj;
2.Kaxmmu CBOWMCTBAMH — OKACITUTEIBHBIME WA BOCCTAHOBUTCIIBHBIMU —
obmanarot nousl S?%; Fe™;
3. YKaxkuTe, Kakoe BEIIECTBO SIBJIACTCS OKUCIUTENEM, KAKOE
BOCCTAHOBUTEIIEM:
Cu + HNO; = Cu (NO3), + NO + H,O omnpenennte k03)OUIINECHTHI
METOIOM DJIEKTPOHHOTO Oananca
4. Yemy paBHa CTEIEHb OKHCIEHHS aTOMOB 371eMEHTOB AgNOs;  Oy;
H2C204
5. Kakumu cBOICTBaMH — OKHCTHUTENLHBIMU UITH BOCCTAHOBUTCITHLHBEIMU —
obnanaror mons O7%; A7
6. YKaXuTe, Kakoe BEIIECTBO SIBJIACTCS OKUCIUTENEM, KAKOE
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8 «XHMHYECKHE 1. KucnoTsr u ux cBoiictBa. KHCIOTHI Kak AMeKTponuTHl, ux kiaccupukamus P, YV, T
cBoiicTBa KHCJIOT, | IO PA3THIHBIM ITPU3HAKAM.
OCHOBAaHHI, co/ieii B |2.XMMHYECKHC CBOHCTBA KHCIOT B CBETC TEOPHHM DICKTPOIUTHUECKOH
cBeTe TEOPUH | TUCCOIHALINH.
jJekTpouTHvYeckoii |3.0cHoBaHMS M uX cBolicTBa. OCHOBaHMS KakK  3JICKTPOJTUTHI, WX
AHCCOLUALINI KIacCHu(UKaIUd 1O Pa3NTUUHBIM TpuU3HaKaM. XWMUYCCKHE CBOUCTBA
OCHOBAHUI B CBETE TEOPUH IAECKTPOIUTHUECCKON TUCCOIUALIH. .
4.Conmn u ux cpoiictBa. Conu Kak 3A€KTPONAUThL. CONM CpenHne, KUCIbIe U
OCHOBHBIE. XMMHYECKH CBOWCTBA COJIEH B CBETE TEOPUU AIECKTPOIUTUYECKOM
muccormanun. Croco6sl momyueHus comneii. [ maponus comeii.
9 «ITousiTue 0 pH | 1. BonopOmHBIif TOKa3aTeib. VvV, KP
pacTBopa. 2. 3nadenns pH B pacTBOpax pa3nU4YHON KHCIOTHOCTH.
Kucnornas, 3.Metoasl onpeaenacHus 3HaueHus pH.
IeJIOYHAad, 4.Pons pH B xumuu 1 6uosoru.
HeliTpadbHasag  cpena
pacTBOpoB»
10 «Meroa 1.ITIpouecc OKUCIIEHUSI U BOCCTAHOBIICHUS. vV, T
3JIEKTPOHHOIO 2. OKUCIUTENb U BOCCTAHOBUTENb.
OasaHca 4181 | 3.OKHCIUTENEHO-BOCCTAHOBUTEIIBHBIC PEAKLIUH.
COCTABJICHUS 4. MeTox 3NeKTPOHHOTO OaaHca.
YPaBHeHMit OKHCIIEHHE - IPOLECC OTAAUH ANEKTPOHA, KOTOPBIA COPOBOXKAAETCA
OKHCINTEIBHO- TIOBBIIICHUEM CTETICHU OKUCIICHUS
BOCCTAHOBHUTEIBHBIX Na’- le”— Na” BocCTaHOBIEHHE TPOIECC MPHCOCTHHEHUS IEKTPOHOB,
peakumii» KOTOPEIiT COMPOBOKIACTCS TIOHIDKEHHEM CTCTICHH OKHCICHUS.



BOCCTaHOBUTEJIEM:
PbO, +HCI = PbCl, + ClL, + H,O ompenenute k03(GUIMEHTH METOIOM
JJIEKTPOHHOTO OajaHca.

11 |«Oodparumbie u | 1. Xumudeckue peakunn Knaccupukarms XUMIIECKUX pPEaKIIni. VY, KP
HeoOpaTuMble peak- | 2.Peakiuu coequHEHNS, Pa3I0KCHIS, 3aMEIIeHUs, OOMeHa.
MU, Xumuyeckoe | 3. Karanurnueckne peaxium.
paBHOBecHe H cmoco- | 4.00paTiMbIc 1 HeOOpaTUMEBIE peaKIui. [ OMOTCHHBIC U TeTEPOTCHHBIC PeaK-
OBl ero cMeleHus» 1017078
5.9K30TepMHUYCCKHE U SHAOTCPMUUCCKUC PCAKITHH.

12 |«MeTtajabl u | 1. Metamibl. OCOOCHHOCTH CTPOCHHUS aTOMOB U KPUCTALIOB. DU3NIECKHe PV, T
HeMeTaJlJIbI. cBoiicTBa MeTainioB. 2. Kitaccudukanus MeTamioB 1Mo pa3inIHbIM
3aBucumocThb MpU3HaKaM. XUMHYECKHE CBOWCTBA METAILJIOB.

CBOWCTB  TaJIOTEHOB | 3. DJICKTPOXUMUICCKUH s HAMPSKEHUH MeTaumoB. OOIIie criocoObI

OT WX TOJOKEHHsI B |OIYYCHUS MCTAIIOB.

MePHOANYeCKOH 4.Hemeraymuisl. OcOOEHHOCTH CTPOCHHUS aTOMOB.

cucremMme» 5. 3aBUCUMOCTb CBOICTB rajoreHoB OT UX MojoxeHus B [lepuonnyeckoit
CUCTEME.
6.0OKnCIHTENNbHBIE W BOCCTAHOBHUTEIBHBIE CBOWCTBA HEMETAIUIOB B
3aBHCHMOCTH OT HX ITOJIOKEHHS B PSLY IEKTPOOTPHIATESIIEHOCTH.

13 |«H3roroBiieHune 1.3amummre cooTBeTcTBYIOMME (GOPMYIIBI METaHa, MPOTIaHa, IuC - U TpaHe- | Y, KP
Mojeei MOJIEKYJT | HF30MEPOB MOJICKYIIBI OyTeHa-2.

OpPraHu4YecKux Vkaxure anuny cBs3eit C—C, C=C u BennuuHsl BaneHTHbIX yrinoB H—C—
BelIeCTB» H u H—C—C B TpeThem cTonlIie TabmuIst
2. CocTaBbTe MAPOCTEPIKHEBYIO MOJICITh MOJICKYJIBI METaHA!
- BO3bMUTE U3 HaOOpa MIApUK YEPHOTO IBETA, KOTOPBIHA OyIeT
CHUMBOJIM3HPOBATH aTOM YTJIEpo/a, U HEOOXOIMMOE YUCIIO MIAPHKOB OEIoro
1BEeTa, KOTOpbIe OyayT CUMBOJIN3UPOBATH aTOMBI BOJIOPOJIA;
- HCIIOJIB3Ys JeTau Ha0opa, HEOOXOAUMBIC IJIsi COCTUHCHHUS [IIAPHKOB,
COCTaBbTE HIAPOCTEPIKHEBYIO MOJICIb MOJICKYJIBI METAHA.
3. CocTaBbTe MIAPOCTEPKHEBYIO MOJIETH MOJIEKYJIBI TIPOTIaHA:
- ICXOMS U3 MOJIEIT MOJIEKYIIBI M€TaHa, COCTABHTE MOJEIb MOJICKYJIBI
MpOTIaHa;
- OTHHMHTE OT MOJENM MOJIEKYNIBl METaHa IIapHK Oelloro IBeTa
(cuMBOJI aTOMa BOJIOPOJAa) M HA €r0 MECTO MPUKPEIUTEC YCPHBIA HIAPUK
(cuMBoJI atoma yriepona), K KOTOpOMYy I00aBbTE eIle OJWH IIAPUK —
CHUMBOJI IPYTOTO aTOMa YIIepoa;

14 |«IIpenenbHble u | |. Anmudarnyueckne yriieBoaopo bl P,V, T
HenpeaeJbHbIe 2.XuMHYECKHEe CBOMCTBA alkaHOB. [I[pruMeHeHNe alTkaHOB Ha OCHOBE
anudaTuyeckue CBOMCTB.

YIJIEBOOPOABI u | 3. ANKeHBI. DTUIICH, €0 TIoaydeHne [ OMOJIoTHIecKuid psijl, H30MEPHS,
HOMEHKJIATYypa HOMEHKJIATypa aJKeHOB. XMMUYECCKHE CBOUCTBA dTIIeHA: [IpuMeHeHMe
aJIKaHOB» STHJICHA HA OCHOBE CBOMCTB.
4. AnkuHbl. AnetwieH. XHMHYECKHE CBOMCTBAa alleTHIIEHA.
[IpumMeHeHHe areTrIeHA.

15 |«ConpsikeHHbIe 1. ComnpsikeHHbBIE TUCHBI vV, T
aueHbl. XumMudeckue | 2. XUMHUYECKHE CBOMCTBa OyTanaueHa-1,3 u u3onpeHa: oOeCIBEUHMBAHIE
cBoiicTBa OyTaaueHa- | OPOMHOM BOJBI M IOJUMEPH3AIIHS B KAyIyKH
1,3 n m3onpena» 3.. HatypanbHblif ¥ CHHTETHYECKHE KayUyKH.

4. Pe3una.

16 |«Iloayuyenue u | 1. Kucnopoaconepxaiue opraHu4eckue COeJUHEHUS VY, KP

cBOiicTBa 2.CupThL.

Kucjaopoacoaepxkamu | 3.dOenon. OGusnveckue u XUMUIESCKIE CBOHCTBA (eHOa.

X opranu4yeckux | 4. Anpaeruanl. [loHstue o0 anpaeruaax.

coeTMHEeHHii» 5. KapOonoBeie kuciotel. [loHsSTHE O  KapOOHOBBIX  KHCJIOTaX.
Kap6okcuipHas rpynma kak QyHKIIMOHATBHASL.

17 |«Pemenne Brigansr yeThipe makeTHKa ¢ 00pasiamMu miactMacce (0e3 Haamucei): Vv, KP
IKCIEPHMEHTANBHBIX | BapuanT 1 a) denoruiact; 0) HeUTyI0UI; B) HOIHATHICH; T') KalIPOH.
3aja4 Ha | BapuanT 2 a) [TonmuBuaIIXI0pUI; 6) TOJTUCTHPOIT; B)

HIeHTUPUKALHNIO MOJIMMETHIIMETAKPUIIAT; T) LEJUTYJIOUI.
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KauecTBeHnHas peakiyst Ha Kpaxmad.

OpPraHu4ecKux OrnpenenuTte 1Mo XapakTepHbIM CBOWCTBAM, Kakas IjacTMacca HaXOJUTCs B
coeMHeHHUil. KaXKJIOM U3 MaKETUKOB.
PacnosnaBanmne 2. BeigaHsl yeThIpe nmakeTuka ¢ o0pa3iaMu BOJIOKOH (0e3 Hazmucei):
njaacTmace u | Bapuanr 1
BOJIOKOH» "a) Bucko3Hoe BOJIOKHO; 0) HUTPOH; B) IEPCTh; T') JTaBCaH.
BapwuanT 2 a) XmomuaToOyMakHOE BOJIOKHO; 0) alleTaTHOE BOJIOKHO; B)
XJIOpHWH; T') KaIlpoH.
Onpenenure Mo XapakTepHbIM CBOUCTBAM, KaKO€ BOJIOKHO HAXOJIUTCS B
KaXXJIOM U3 MaKEeTUKOB.
Crnenyiite HHCTPYKIUSIM!

18 |«Iloayuyenue u | 1. ITnacTmaccel. PV, T
CBOMCTBa 2.Ilony4eHwue MoJIMMEPOB peakiiielt MOJTUMEPHU3AIAH U TTOJTUKOHICHCAITHH.
NMOJUMepPOB» 3.TepMoracTHYHBIE U TEPMOPEAKTUBHBIE TIacTMacCHl. [Ipencrasurenn

TTacTMacc.
4. BonokHa, ux xiaccugukanus. [TonyueHne BoIOKOH.
JlaGopaTopHble 3aHATHSA

1 HcnbiTanue BzanmoneiicTBne MeTaUIOB ¢ KHCIOTaMHu. BzauMomelcTBHE KHCIOT C
PaAcTBOPOB  KHUCJOT |OKCHIAMH  METAJUIOB.  B3amMopaelcTBHE  KHCIOT C  OCHOBAaHHSAMH.
HHIAMKATOPaMHU B3anMmopnelicTBUE KUCIIOT C COISIMMU.

HcnbiTanue pacTBOpOB wienouYel MHANKaTopamMu. BzanMopeiictBue mienoyei
¢ consimu. Pa3znoxeHune HepacTBOPUMBIX OCHOBAHHI.

BzaumonelictBue coneil ¢ Mmertaiuiamu. B3aumoneicTBue cozeit apyr ¢
npyroM. I'uaponus cosneil pa3auuHoro THUIA.

2 Peaxums 3amemenus | Peakimm, maymme ¢ oOpa3oBaHHEM OcCajKa, ra3a I BOIBL 3aBHCHMOCTH
MeAu  JKejde30M B |CKOPOCTH B3aMMOJEHCTBHS COJSTHOM KHCIOTHI C METAUIaMH OT MX IPHPOJIBL.
pacTBope MEeJIHOro | 3aBUCHUMOCTb CKOPOCTH B3aMMOJCHCTBHA IIMHKA C COJITHOM KHCIIOTOHM OT ee
Kynopoca. KOHIICHTpAIIUH. 3aBUCUMOCTh CKOPOCTH B3amMojieicTBust okcuma meau(1l) ¢

CEpHOM KUCJIOTOM OT TeMIepaTyphl.

3 3akanka u oTmyck | O3HAKOMIJICHHE CO CTPYKTypaMH CEPOTO U OEJIOro 4yryHa.
cTaJM.

4 O3HakoMiIeHHe ¢ | O3HaKOMJICHHE C KOJUIEKIINEH KayIyKOB U 00pa3aMy M3eTUil U3 pEe3HHEI.
KOJLJIeKIHel
o0pa3uoB HepTH U
NMPOAYKTOB ee
nepepadoTKH.

5 PacrBopeHue PactBopenue rauuepuHa B BOJE M B3aUMOJEHCTBHE C KHCJIOT.
rJuIepuHa B Boje JloxazarenbcTBO HETIPEeIeTHHOTO XapakTepa KHUIKOTO KHpa.

BzaumopneiictBue TIIOKO3bI M caxapo3bl ¢ ruapokcuaom  meau(1l).

1.
2.

Lo R W

2.4.4. CogepkaHue caMOCTOSATEJIBbHOM PadoThI

IIpumepHas TeMaTuka pedepaTon:

buorexHosorus u reHHas uHxxeHepus — texHosioruu XXI Beka.
HanorexHonorust kKak NpuOpUTETHOE HAMpPaBICHUE PA3BUTHS HAyKU U MPOU3BOJICTBA B
Poccuiickoit denepanun.

CoBpeMeHHbIE METObI 00e33apaKUBAHUS BOJIBI.

AnnoTponus METaJIOB.

Kuznb n gesrensHocth M. 1. Menpaeneena.

«[lepronnyeckomMy 3akoHy Oyayliee HE IPO3UT pa3pyIICHUEM. . .»
Cunre3 114-ro amemMenTa — TpuymMd POCCHMCKUX (HU3UKOB-SICPIIUKOB.
H3oTonsl Bogopoaa.

Hcnonb30BaHne painoakTUBHBIX U30TOMOB B TEXHUYECKHUX LENISIX.

10. PeHTreHOBCKOE U3JIy4€HUE U €T0 UCITIOIb30BAHUE B TEXHUKE U MEULIMHE.
11. ImazmMa — 4yeTBEepTOE COCTOSTHUE BEIIECTBA.
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12.
13.

14.
15.
16.

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

31

36.
37.
38.
39.

40.

41

49.
50.
51.

52.
53.

54.
55.

AMopHBIE BelIecTBa B IPUPOJE, TEXHUKE, OBITY.

OxpaHa OKpy:Karolieil cpeabl OT XUMUUYECKOTO 3arpsizHeHus. KonnuecTBeHHbIE
XapaKTEPUCTHUKU 3arpsi3HEHUS OKPYXKaloIed cpeibl.

[Ipumenenue TBep0TO U Ta3000pa3Horo okcuaa yriepoaa (IV).

3amuTa 030HOBOIO dKpaHa OT XMMHUYECKOT0 3arpsi3HEHHUS.

I'pyOonucnepcHble CUCTEMBI, UX KJIacCU(PHUKAIUSA U UCIIOIb30BAHNE B
npoecCHOHATBLHOMN 1eATENbHOCTH.

Kocmernueckue renu.

IIpuMeHeHHe CyCIeH3HM U OMYJILCUI B CTPOUTEIILCTBE.

MuHepasbl U TOpHbBIE OPOJIbI KAK OCHOBA JINTOC(EPHI.

PactBopsl Bokpyr Hac. Tumsl pacTBOpOB.

Boga kak peareHT u cpena il XMMHYECKOTr0 Ipolecca.

Kuznb u gestenbHocth C. AppeHuyca.

Bxrnaa oTe4ecTBEHHBIX YUEHBIX B PA3BUTHE TEOPUH IEKTPOIUTHYECKON TUCCOLUALIAH.
YcTpaHeHue )KeCTKOCTH BOJIbI Ha TPOMBIIITIEHHBIX MPEATIPUATHSAX.

CepHas KHCITOTa — «XJI€0 XUMHYECKOU MPOMBIIIIICHHOCTH .

Vcnonp30BaHne MUHEPAIbHBIX KUCIOT HA TMPEANPHUATUSX PA3IMYHOTO MPOQUIIs.
Okcubl 1 CONM KaK CTPOUTEIBHBIE MAaTEPHUAIIBI.

Hcropus rurca.

[ToBapeHHas cob KaKk XUMHUYECKOE ChIPhE.

MHoronukuii KapOoOHAT KalbLus: B IPUPOJIE, B IPOMBILIUIEHHOCTH, B OBITY.

. Peakuuu ropeHust Ha MpOU3BOJCTBE U B OBITY.
32.
33.
34.
35.

BuptyanbHoe MoaenpoBaHuE XUMHYECKUX MTPOLECCOB.

DJIEKTPOJIU3 PACTBOPOB AJIEKTPOIUTOB.

DNEKTPOJIU3 PACILIABOB 3JIEKTPOIUTOB.

[TpakTrueckoe MpUMEHEHHE IEKTPOIN3a: padUHUPOBAHUE, TaTbBAHOIIIIACTHKA,
rajJibBaHOCTETHS.

Hctopus nosydeHus U mpoU3BOICTBA ATFOMUHUSA.

DIEKTPOIUTHYECKOE MOTyIeHHE U pahpUHUPOBAHHE METH.

Kuznp n gesrenpHOCTh 1. J[9BH.

Posnp MeTamioB B MCTOpUM YENOBEUECKOW LIMBWIN3AUUU. FICTOpHS OTEUECTBEHHOM
yepHOoil MeTalTyprud. COBpEMEHHOE METAJUTyPruyecKoe MPOU3BOICTBO.

Hcropust 0TeueCTBEHHOM LIBETHOM MeTaulyprui. Posab METauioB U CIIaBOB B HAy4HO-
TEXHUYECKOM MPOrpecce.

. Koppo3ust metasioB u ciocoObl 3aLTUTHI OT KOPPO3HUH.
42.
43.
44.
45.
46.
47.
48.

WueptHble uiu 61aropogHbIe Ta3bl.

Poxnaronume conm — rajaoreHsl.

Hctopus mBeACKOW CIIMYKH.

Wcropusi BOBHUKHOBEHUS U Pa3BUTHSI OPTAHUYECKOM XUMUU.

Kuznb u nestensHocTh A. M. Bytneposa.

Buranusm u ero kpax.

Ponb oTeuecTBEHHBIX YUEHBIX B CTAHOBJICHUU U Pa3BUTHH MUPOBOU OpraHUYECKOMN
XUMUU.

CoBpeMeHHbIE MPECTABICHUS O TEOPUU XUMUYECKOTO CTPOCHHUS.

DKOJIOTMUECKUE aCIEKThl UCIIOJIb30BAHUS YTIEBOJOPOAHOTO ChIPHSI.
DKOHOMHYECKHE aCMEKThl MEKAYHAPOJHOTO COTPYIHUYECTBA MO UCTIOIH30BaHUIO
YTJIEBOJIOPOTHOTO CHIPBS.

Hcropust oTKpBITHS 1 pa3paObOTKH Ta30BBIX U HEDTIHBIX MECTOPOXKIeHNH B Poccuiickoit
denepanuu.

XUMHS YTIIEBOIOPOIHOTO CHIPhS K MOsI Oy mytnasi mpodeccus.

VYT1eBo1I0pOIHOE TOILIIUBO, €r0 BUbI U HA3HAUCHHUE.

CuHTeTHYeCKHe KayqyKH: HCTOPUS, MHOTOOOpa3re U MePCIEeKTUBHI.
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56. Pe3anHOoTEXHMYECKOE IPOU3BOICTBO U €T0 POJIb B HAYYHO-TEXHUUECKOM IIPOrpecce.

57. CBapo4yHO€ MTPOU3BOJCTBO U POJIb XUMHUU YTIIEBOJOPOIOB B HEM.

58. HedTb 1 ee TpaHCTIOPTHPOBKA KaK OCHOBA B3aUMOBBITOIHOTO MEKTyHAPOIHOTO
COTPYJIHUYECTBA.

24.5

IlepeyeHb Yy4eOHO-METOAMYECKOr0 o0ecmevyeHUs] JIs1 CAMOCTOSTEJIbHOM

padoThI 00y4YaOIIUXCS MO JUCHUIIINHE

CamocTtosiTenpbHass  paborta

yYaluxcsi  SBISICTCS  BakHeWmied ¢GopMol  y4eOHO-

BOCIIMTATEIBHOIO IIpoLEcca.
OcHoBHasl LIelb CaMOCTOSITENbHON pabOThl MPH W3YYEHUU AMCLUUIUIMHBI — 3aKpENUTh
TEOPETUYECKHE 3HaHUS, MOJYYCHHbIE B XOJ JICKIIMOHHBIX 3aHATHH, a Takxke c(hOpMHpPOBAThH
MPaKTUYECKHE HaBbIKU MOJATOTOBKU B 00JIACTH €CTECTBO3HAHMUS.

CamocrosTenbHas padoTa ydJaluxcst B MpoIecce OCBOCHUS AUCLUIUINHBI BKIIOYACT:
- U3yYE€HHUE OCHOBHOM U IONOJIHUTEIBHOM JIMTEPATyphI IO MPEAMETY;

- W3y4YCHHE

N3y4YCHUH;
- paboTy € AJIEKTPOHHBIMHU YUEOHBIMH pECYpCaMU;

- U3y4CHUE MAaTEPHAJIOB IIEPHOINIECKON TeYaTH, HHTEPHET PECYPCOB;
- MOJITOTOBKY K TECTUPOBAHHUIO;

- IOJITOTOBKY K NMPAKTUYECKUM U JTAOOPATOPHBIM 3aHSATHSIM,

- BBITOJIHEHUE TOMAIITHUX 3a/1aHUH,

- IOJrOTOBKY pedepara 1o 0HON U3 TEM Kypca.

(KOHCIIEKTUPOBAHKME) BOMNPOCOB, BBI3BIBAIOIIMX 3aTPYAHEHMs] TP HX

HarnMeHoBanue

[Tepedenp yueOHO-METOMUYECKOTO 00ECIICUEHUS JUCITUTUTHHBI 110

Ne pasznena, Temsl, N
BBITIOJTHEHUIO CaMOCTOATCIbHOU pa6OTBI
Buga CPC
1 2 3
Tabpuensa, O. C. XuMus : yaeOHUK JJIs CTYJIEHTOB 00pa3oBaTenbHbIX yupexnenuit CI1O /
0. C. T'abpuensn, . I'. OctpoymoB. — 12-e u3., crep. — M. : Akagemus, 2014. — 336 c. : [16]
Boenerie 1. uB. wi. — (IIpod. odpazopanue). — (OOmEe0Opa3oBaTenbHbIC AUCIUIUTHHEL). — [ISBN 978-5-
1 4468-1080-2.
Xumust 1t npodeccuii U CrierManbHOCTEH eCTECTBEHHO-HAYYHOTO MPOQMIIS : YIeOHUK / pen.
O. C. T'abpuensn. — M. : Akagemus, 2016. — 400 c. — (IIpod. o6pa3oBanue.
O6meo6paszoBarenbuble gucuIuiaHb). — ISBN 978-5-4468-2529-5.
Tabpuensa, O. C. XuMus : yaeOHUK JJIs CTYJIEHTOB 00pa3oBaTenbHbIX yupexnenuit CI1O /
0. C. T'abpuensn, . I'. OctpoymoB. — 12-e u3., ctep. — M. : Akagemus, 2014. — 336 c. : [16]
1. 1uB. wi. — (Ilpo¢. obpazosanue). — (OOmeoOpa3zoBaTenbHbIe AUcHUILTHHEL). — [SBN 978-5-
OCHOBHBIE 4468-1080-2
TIOHSATHS U Xumust it npodeccuii U CrierManbHOCTEH eCTECTBEHHO-HAYYHOTO PO : YIeOHUK / pen.
2 |3axonsl O. C. T'abpuensn. — M. : Akagemus, 2016. — 400 c. — (IIpod. obpa3oBanue.
O6meoOpaszoBatenbable TUCTUTUIHHET). — [ISBN 978-5-4468-2529-5.
I'pubanosa, O. B. O0miast u HeopraHUYeCKass XUMHS: OTIOPHbBIE KOHCIIEKTHI, KOHTPOJIbHBIC U
TECTOBBIC 3aJlaHus [DIeKTpoHHBIN pecypc] : mocobue / O. B. 'pubanosa. — Poctos-Ha-JloHy :
®ennkc, 2014. — 191 c. — (Abutypuent). — ISBN 978-5-222-22683-4. — URL:
http://biblioclub.ru/index.php 7page=book_red&id=271508&sr=1.
[epuopnueckuii |abpuensn, O. C. Xumus : yueOHUK U1t CTYJIEHTOB 00pa3oBaTelbHbIX yupexaenui CI1O /
3aKOH U O. C. T'abpuensn, U. I'. OctpoymoB. — 12-e u3a., crep. — M. : Akanemus, 2014. — 336 c. : [16]
IMepuonnueckast |n. uB. mi. — (Ilpod. odbpazoBanne). — (O6meoOpazoBaTenbHble AUCHUATUINHEL). — ISBN 978-5-
3 |cHcTema 4468-1080-2.
XUMHUYECKHUX Xumust 11 podeccrii U CrennaabHOCTEH €CTECTBEHHO-HAYTHOTO TPOGUIIS : yaeOHUK / pe.
anementoB J[. . |O. C. I'abpuensH. — M. : Akanemus, 2016. — 400 c. — (ITpod. obpazoBanme.
MenneneeBa u O6meoOpaszoBatenbable TUCIUTUIHHET). — [ISBN 978-5-4468-2529-5.
CTpOEHHE aToMa
4 |Ctpoenue I'abpuensn, O. C. Xumus : y4eOHUK U1 CTYIeHTOB 00pa3zoBaTenbHbIX yupexaernii CI10 /
BEIIECTBA O. C. T'abpuensn, U. I'. OctpoymoB. — 12-e u3a., crep. — M. : Akagemus, 2014. — 336 c. : [16]

1. 1B. ui. — (IIpod. obpazoBanue). — (O6meodpazoBarenbable qUCHUTUIHHB). — ISBN 978-5-
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4468-1080-2.

Xumust 1t npodeccrii U criennaabHOCTEH €CTeCTBeHHO-HAYTHOTO IPOGUIIS : YIeOHUK / pe.
O. C. T'abpuensn. — M. : Axagemus, 2016. — 400 c. — (ITpod. o6pa3oBanue.
O6meoOpaszoBatenbable JUCHUTUIHHET). — ISBN 978-5-4468-2529-5.

Bopa. PactBopsl.

I'abpuensn, O. C. Xumus : y4eOHUK U1 CTYAeHTOB 00pa3zoBaTenbHbIX yupexaernii CI10 /
O. C. T'abpuensn, U. I'. OctpoymoB. — 12-e u3a., crep. — M. : Akagemus, 2014. — 336 c. : [16]
1. 1uB. wi. — (Ilpod. obpazoBanue). — (OOmEeoOpa3zoBaTenpHbIe AUCHUILTHHEL). — [SBN 978-5-

5 |9nexrpomurmuec |4468-1080-2.

Kasi Tucconmanys |XuMus i npodeccrii U ciennanbHOCTeH €CTECTBEHHO-HAYTHOTO TPOGUIIS : yaeOHUK / pe.
O. C. T'abpuensn. — M. : Axkagemust, 2016. — 400 c. — (ITpod. oOpazoBanue.
O6meobpaszoBarenbuble gucnuuiaHb). — ISBN 978-5-4468-2529-5.

I'abpuensn, O. C. Xumus : y4eOHUK I CTYAeHTOB 00pa3zoBaTenbHbIX yupexnernii CI10 /
O. C. T'abpuensn, U. I'. OctpoymoB. — 12-e u3a., crep. — M. : Akagemus, 2014. — 336 c. : [16]

Knaccudukarms

HEOPraHUCCKHX 1. uB. wi. — (IIpod. odpazopanue). — (OOmE0Opa3oBaTenbHbIC AUCIUILTHHEL). — [SBN 978-5-

6 COeIMHEHMH U UX 4468-1080-2,
cBoficTBa Xumust 11 podeccrii U CriennaabHOCTEH €CTECTBEHHO-HAYTHOTO TPOMUIIS : y9eOHUK / pe.

O. C. T'abpuensn. — M. : Axagemusi, 2016. — 400 c. — (ITpod. oOpazoBanue.
O6meo6paszoBarenbuble gucuuIAHb). — ISBN 978-5-4468-2529-5.

I'abpuensn, O. C. Xumus : y4eOHUK U1 CTYIeHTOB 00pa3zoBaTenbHbIX yupexnernii CI10 /
O. C. T'abpuensn, U. I'. OctpoymoB. — 12-e u3a., crep. — M. : Akanemus, 2014. — 336 c. : [16]
1. 1uB. wi. — (IIpo¢. obpazosanue). — (OOmEeoOpazoBaTenbHbIe AUCHUILTHHEL). — [SBN 978-5-
4468-1080-2.

XuMudecKue Xumust 11 mpodeccrii U CrennaabHOCTEH €CTECTBEHHO-HAYTHOTO TPOMUIIS : yaeOHUK / pe.

7 |peaxiuu O. C. T'abpuensn. — M. : Axkagemust, 2016. — 400 c. — (ITpod. obpazoBanue.

O6meoOpaszoBatenbable TUCIUTUTHHET). — [SBN 978-5-4468-2529-5.

I'pubanosa, O. B. O0miast u HeopraHMYeCKass XUMUS: OTIOPHBIE KOHCIIEKTHI, KOHTPOJIbHBIC U
TECTOBBIC 3aaHus [DNeKTPOHHEINH pecypc] : mocobue / O. B. I'pubanosa. — PocToB-Ha-/loHy :
®enukc, 2014. — 191 c. — (Adutypuent). — ISBN 978-5-222-22683-4. — URL:
http://biblioclub.ru/index.php 7page=book_red&id=271508&sr=1.

Tabpuensa, O. C. XuMus : yaeOHUK JJIs1 CTYJIEHTOB 00pa3oBaTenbHbIX yupexnenuit CITO /
O. C. T'abpuensn, 1. I'. OctpoymoB. — 12-e u3., ctep. — M. : Akagemus, 2014. — 336 c. : [16]
1. uB. ui. — (IIpod. obpazoBanue). — (O6meoOpazoBaTenbHble TUCTUTUTHHEI). — [ISBN 978-5-

g [MeTammi H -y 46g 1080-2.

HEMETaJLIBI N .

Xumus uist mpoecCuii ¥ CreUaIbHOCTEH €CTECTBEHHO-HAYYHOTO Podmis : yueOHUK / pe.
O. C. T'abpuensn. — M. : Akanemus, 2016. — 400 c. — (ITpod. obpasoBanue.
O61eoOpa3zoBatenbhble AucHUIIMHb). — ISBN 978-5-4468-2529-5.

OCHOBHBIE labpuensH, O. C. Xumus : y9eOHHK T CTYACHTOB 00pa3oBaTenbHbIX yupexaernuii CI10 /

MOHSITHS 0. C. T'abpuensn, . I'. OctpoymoB. — 12-e u3., ctep. — M. : Akagemus, 2014. — 336 c. : [16]

OpTraHWYECKOi 1. uB. ui. — (IIpod. obpazoBanue). — (O6meoOpazoBaTeNbHble TUCTUTUIHHEI). — [ISBN 978-5-

9 |xumum u Teopus |4468-1080-2.

CTpOCHHUA Xumust 47t IpoQeccHii U CrIeIMANbHOCTEH €CTECTBEHHO-HAYYHOTO PO : yueOHHK / pent.
OpraHN4eCcKux O. C. Tabpumensn. — M. Axanmemus, 2016. — 400 c. — (IIpod. obpasoBanwue.
COCIMHEHUH O6meo6paszoBarenbuble gucHUUIAHb). — ISBN 978-5-4468-2529-5.
labpuensH, O. C. Xumus : y4eOHUK IS CTy[ICHTOB 00pa3oBaTeibHbIX yupexaenuin CI10 /
0. C. T'abpuensn, . I'. OctpoymoB. — 12-e u3., ctep. — M. : Akagemus, 2014. — 336 c. : [16]

YrneBomoponbl u
1. uB. wi. — (TIpod. obpazoBanue). — (O6meoOpazoBaTeNbHble TUCHUIUINHEI). — [SBN 978-5-

10 |1 MPHPOAIRIE 4468 1080-2.

HCTOYHHKH
Xumus st mpodeccuil u crenuaIbHOCTEH €CTeCTBCHHO-HAYYHOTO IPOUIIS : yI4eOHUK / pe.
O. C. TaopuensH. — M. Axanmemus, 2016. — 400 c. — (IIpod. obpasoBanwue.
O6meo6paszoBarenbhble gucuTUIHHb). — ISBN 978-5-4468-2529-5.
labpuensH, O. C. Xumus : y9eOHUK IS CTyICHTOB 00pa3oBaTeibHbIX yupexaenuin CI10 /

10. 0. C. T'abpuensn, . I'. OctpoymoB. — 12-e u3., ctep. — M. : Akagemus, 2014. — 336 c. : [16]

Kucnopoacoaepx |n1. iB. wi. — (ITpod. o6pazosanue). — (O0meodpazoBaTeNnbHble AUCIHAIIIHHBI). — ISBN 978-5-

11 |amme 4468-1080-2.

OPTaHMHuCCKUC | Xyvpg qus npodeccuii M CrieUaNbHOCTEH €CTECTBEHHO-HAYYHOro MpoQmIs : y4eOHMK / pes.

COCMHCHUA O. C. Tabpuensn. — M. Axagemus, 2016. — 400 c. — (Ilpod. ob6pazosanue.
O6meo6paszoBarenbuble gucuIuIAHb). — ISBN 978-5-4468-2529-5.

12 |11, labpuensH, O. C. Xumus : y9eOHUK IS CTyICHTOB 00pa3oBaTeibHbIX yupexaenuin CI10 /
A30TCOEPIKANME |, C. [abpuenst, U. T. Octpoymos. — 12-¢ u3n., crep. — M. : Akagemus, 2014. — 336 c. : [16]
OPTaHWICCKUE i g, yn. — (TIpod. oOpaszosanue). — (O6mIE0Opa3oBaTENbHBIE AUCHUILIUHEL). — [ISBN 978-5-
COCAUHCHUS. 4468_1080_2
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Xumus amst npodeccuii v crenuaIbHOCTEeH SCTeCTBCHHO-HAYYHOTO POQUIIsS : yu4eOHUK / pe.
Hommmepsr O. C. Tabpmenssn. — M. : Axamemwms, 2016. — 400 c. — (IIpod. oOpazoBanwme.
O61eo0pa3zoBatenbhble AucHUIMHb). — ISBN 978-5-4468-2529-5.

Kpome nepeunciieHHbIX HCTOYHUKOB MO TEMaM CaMOCTOATENIbHOW pabOThl, CTYAEHT MOXKET
BOCIIOJIb30BaTbCsl  DNEKTPOHHO-OuOmmoreunsiMu  cuctemamu  (OBC), mpodeccuoHanbHbIMU
0a3aMyM  JaHHBIX, OJJEKTPOHHBIMH  0a3aMu  MEpPUOAMYECKMX  M3JaHUM,  ApyruMu
MHPOPMALMOHHBIMUA ~ pecypcaMH, yKa3aHHbIMH B pazzmene 5.4 «llepeueHr pecypcos
MH(OPMAITMOHHO-KOMMYHHUKAIIMOHHOW  ceTH  «VHTepHEeT», HEOOXOAMMBIX IS OCBOCHUS
JTUCUMIUIMHBI», BKIIOYAIOIIMNA pECypchbl, JOCTYH K KOTOPbIM OOECIedYeH IO JI0roBOpaM ¢
IpaBoO0OIaIaTeNsIMH, U 00pa3oBaTelIbHbIe, HAyuHbIE, CIIPABOYHBIE PECYPCHI OTKPHITOTO JOCTYIA,
uMeroIue craryc opuiuanbHbeIX ((enepaibHble, OTpaciieBble, YUPEKIECHUH, OopraHu3anuil u
T.IL.), @ TAK)K€ TIOMCKOBBIMU cUcTeMaMM ceTu MHTepHeTr ans moucka v paboThl ¢ HEOOXOAUMOM
uHpopmanuei.

Jls OCBOGHMSI JUCLMILIMHBI U CaMOCTOSITENILHOTO BBIMOJIHEHUS, IPEAYCMOTPEHHBIX Yy4eOHOU
IporpamMMoil Kypca 3aJaHuii MOXKeT OBITh HCIOJB30BAHO Cleylollee y4eOHO-METOIHMUECKOe
obecrieueHue:

-METOAMYECKNE PEKOMEHJAIIMH MIPENO01aBaTeNsl K JIEKIIMOHHOMY MaTepuaiy;

-METOJMYECKNE PEKOMEHJALMU MpernojaBaTenss K MNPaKTUYeCKUM (J1a00paTOPHBIM)
3aHATHUSM;

-METOAMYECKUE PEKOMEHJAlMK TpernojaBareiss K BbIIOJIHEHUIO CaMOCTOSITEIbHbIX
JOMAIITHUX 3aJaHUH.

Hagamom opranuzanuu 000l caMOCTOSATEIBHOW pabOThl JOHKHO OBITH TPHUBUTHE
HAaBBIKOB M YMEHHMH IpaMOTHOW paboThl ¢ yueOHOW W HAydyHOW JUTEpaTrypod. ITOT mpoliecc, B
NIEPBYIO OYepellb, CBS3aH C HAXOXKIEHUEM HEOOXOAMMOM AJI YyCIEUIHOTO OBJAJeHHs y4eOHBbIM
MarepuaigoM Juteparypoil. CTymneHT HOKeH yMEeTh NONb30Barbes (oHIamMu OWOIHOTEK |
CIIPaBOYHO-OMOMMOTpaPUIECKUMH H3TAHUSIMHU.

CryneHTbI UIs MOTHOLEHHOTO OCBOCHUS Y4eOHOTO Kypca JIOJKHBI COCTABIIATh
KOHCIIEKTHI KaK IPY MPOCITYIIUBAHUU €T0 TEOPETUUECKOM (JICKIIMOHHOW) YaCTH, TaK U MpHU
MOJTOTOBKE K MPAKTUYECKUM (JTAOOPATOPHBIM) 3aHATHM. JKenarenbHo, 4TOOBI KOHCIIEKTHI
JIEKIMH 3aMMCBIBAIINCH B JIOTHYECKOM MTOCIIEI0BATEILHOCTH U3YUEHHS Kypca U COAEPKAIUCH B
OJTHOU TETPAJIH.

3. OBPA3OBATEJIBHBIE TEXHOJIOT' T

Jns w3ydeHuss XWMUU TIpEAyCMaTpPHUBACTCS HCIOJIB30BaHHE B YUeOHOM Tporiecce
aKTUBHBIX U HMHTEPAKTUBHBIX (DOPM IPOBEJCHUS AyAMTOPHBIX U BHEAYAUTOPHBIX 3aHATHH C
1enbi0 GOPMUPOBAHUS U PA3BUTHS MPO(HECCHOHATBLHBIX HABBIKOB 00 yJaIOIINXCS.

B mpomecce oOydeHuss NPUMEHSIOTCS 00pa3oBaTelbHbIE TEXHOJOTUU JIUMYHOCTHO-
NeSATeTLHOCTHOTO, Pa3BUBAIONIIETO M MpoOsieMHOro oO0yudeHusa. OOs3aTesnieH J1abopaTOpHBIN
MPAKTUKYM IO pa3zaesaM TUCIHUILUINHBI.

B y4eOHOM mporiecce Hapsay ¢ TPaTUIIMOHHBIME 00pa30BaTEIbHBIMHA TEXHOJIOTHSIMH
HCIOJIB3YIOTCS KOMITBIOTCPHOC TCCTUPOBAHUC, TCMATUYCCKUC NPC3CHTALINUN, UHTCPAKTHUBHBIC
TEXHOJIOTHH.

3.1.006pa3oBare/ibHbIe TEXHOJOTMU NMPU MPOBeAEHUH JIEKIU

Buast mpumenseMbIx Kon-Bo
Ne Tema 00pa3oBaTeNbHBIX TEXHOJIOTHI yac
1 2 3 4
1 Pazgen 1. O0mas u HeopraHuIecKas XUMUS Texuonorus Hp06JIeMHOFO 2
oOyuenwus. TexHomorus
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Bunpr IIPUMEHACMBIX

Komn-Bo

Ne Tema 00pa3oBaTeIbHBIX TEXHOJIOTHI yac
pPa3BUBAIOIIETO OOYUCHHMSI
Tema 1.1. OCHOBHBIC ITOHSATHS K 3aKOHBI Texuonorus HpOGHeMHOFO 2
2 oOyuenwmsi. TexHomorus
pa3BUBAIOIIETO O0OyUEHUS
Tema 1.2. [leproauueckuii 3aKoH U TexHomorus HpOGHeMHOFO 2
3 IMepuoanueckasi cuCTeMa XUMHYECKUX oGyuenns. TeXHOMOTHS
snemenToB Jl. V1. MenneneeBa u crpoeHue
aToMa Pa3BUBAIOIIETO O0yUYCHHS
Tema 1.3. Crpoenue Beruectsa TexHos0THS TPOOIECMHOTO 4
4 oOyuenus. TexHomorus
pPa3BUBAIONIECTO O0YUCHHUS
Tema 1.4. Boga. PactBopbl. TexHomorus HpOGHeMHOFO 2
5 | DmekTponuTHYECKas MCCOLMALIS oGyuenns. TeXHOMOrHs
pa3BUBAIOIIETO O0OyUEHUS
TeXHOIOrHs MPOOIEMHOT! YEHMUS.
Tema 1.5. Knaccudukanms HeopraHu4ecKnux CXHOIIO pobaemsioro odyse 2
6 . . TexHOJIOTHSI Pa3BUBAIOIIETO
COEIMHEHUI U MX CBOUCTBA
00yueHHs
Tema 1.6. XuMU4eCKHE peakiuu TexHomorus HpOGHCMHOFO 4
7 oOyuenwmsi. TexHomorus
pa3BUBAIOIIETO O0OyUEHUS
Tema 1.7. MeTansbl 1 HEMeTaJUIbI TexHOI0rus TMYHOCTHO- 2
3 NS TeIbHOCTHOTO O0yUYeHHUSI.
TexHonorus pa3BUBAIOIIETO
00yUCHHS
Pazpnen 2. Oprannueckast Xumust TexHoI0rus TUYHOCTHO- 2
9 NS TeIbHOCTHOTO O0yUYEHHUSI.
XHOJIOTHA BHUB mer
TexHono a3BUBAIOILIETO
00yUCHHS
Tema 2.1. OcHOBHBIE IOHATUSA OpraHUYecKOr | TeXHOIOTHUS poOJIEMHOTO 2
1 | XuMi 1 TEOHS CTPOCHNS OPraHUieCKHX oGyuenus. TeXHOMOrHs
COeTMHEHU
pPa3BUBAIOIIETO OOYUCHHMSI
Tema 2.2. YrneBogopoasl U UX MPUPOIHEIC TexHOIOrus JINYHOCTHO- 2
1 MCTOTHNKH JeSITeIBHOCTHOTO OOYUCHHUSI.
TexHonorus pa3BUBAIOIIETO
00yUCHHS
Tewma 2.3. Kucnopoacoaepxamiye TexHOIOTHS THYHOCTHO- 2
12 OpraHn4eCKne COCAMHCHHA JeSITeIbHOCTHOTO O0yUYeHUSI.
TexHonorus pa3BUBAIOIIETO
00yUCHHS
Tema 2.4. AzoTconepkaliiue OpraHuuecKue TexHOI0rusS TUMYHOCTHO- 4
13 coenunenns. [Tommepbl JeSITeIbHOCTHOTO O0yUYeHUSI.

TexHonorus pa3BUBAIOIIETO
00yUCHHS

3.2.00pa3oBaTeIbHbIC TEXHOJIOTMH NPH NMPOBEJICHUH NPAKTHYECKHUX 3aHATHI
(1abopaTopHbIX padoT)

32




Bunpr IIPUMEHACMBIX

Komn-Bo

Ne Tema 00pa3oBaTeIbHBIX TEXHOJIOTHI yac
1 2 3 4
IIpaktnueckoe 3anstue Ne 1 «OcHoBHbIe | JIMCKyCCHs 110 TEOPETUUECKUM 4
1 MOHATHSA U 3AKOHbI» BompocaM. Pemenne 3amau
WHIMBHIYaJIBHO
IIpaktuyeckoe 3ansaTe Ne 2 «Pacdernble | Jluckyccus IO TEOPETUUECKUM 4
3ala4Yl  HA HAXOKAeHHe OTHOCHTeNbHOM | BompocaM Pemenue 3amau
2 | momexynsipuoii  Maccel,  ompenesieHHe | WHAMBUIYAIBHO C TPYIIOBBIM
MaccoBOii 101 XHMHYECKHX 3JIEMEHTOB B | 0OCYy)XICHHEM
CJ10KHOM BelllecTBe».
IIpaktuueckoe 3ansatue Ne 3 «Crtpoenme | Kpyriblii CTON MO TEOPETUICCKUM 2
3 atoMa u mnepuoanvecknii 3axoH JI.W. | Bompocam Pemenue 3amau kelic-
MenneieeBa» METOJOM
[paktuyeckoe 3anstue Ne 4 «Ocobennoctn | [Ipecc-koH(pepeHIHS Mo 2
4 | crpoeHHsI YJIEKTPOHHBIX 000JI0YE€K ATOMOB | TCOPETHYECKAM BOIIPOCAM.
371€MeHTOB 00JIbIINX MePHOI0B» Perrenue 3a1a4 MaJIBIMA TPYIIIAMHA
[IpakTuaeckoe 3aHITHE Ne 5 | Tlpecc-xoupepeHius o 6
«IIpuroroBjienne cycmeH3uum KapOOHATa | TEOPETUIECKUM BOIIPOCAM.
5 | kanbuua B Bome. Iloayuenue smyiancud | Penienue 3a1a4 MaabIMU FPYITIAME
MOTOpPHOro Macjaa. O3HakoMIIeHHe CO
CBOWCTBAMH AN CIEPCHBIX CHCTEM»
[IpakTrueckoe 3aHsATHE No 6 | JlucmyT 1Mo TeopeTUIEeCKHM BOTIPOCaM
6 «JaeKTpoUTHYeCKas aucconuanus. | Pemenne 3agady MHIMBHAYAJIbHO € 6
DJIeKTPOJIMTHI H HE3JIeKTPOUThI» TPYNNOBBIM 00CYKIeHHEM HTOIOB
TMpaxriieckoe SaAHsITHe No 7 Kpyrnsiii cron nmo TGOpCTPI‘ICCE(HM 2
7 «IIpuroroBienne pacrBopa  3aJaHHOI Bonpocam. Peuenne 3anat kefic-
METOZOM
KOHICHTpaluu»
[MpakTnueckoe 3anstie Ne 8 «Xummuueckme | Macrep-Kkiacc crnenuaincTa, padbora 4
8 CBOMCTBA KHCJOT, OCHOBaHUi, coJieil B | MaJbIMU IpyNIamMu
cBeTe TeOpHH 31eKTPOJUTHYECKOI
AUCCOLUALIMI»
IIpaxtuyeckoe 3ansatue Ne 9 «Ilonsatue o pH | [luckyccus no TeOpeTUUECKUM 2
9 | pacrBopa. Kucaornas, IeJ04Has, | BornpocaMm. Pemenue 3agau
HeliTpaJIbHAsA cpeia pacCTBOPOB» WHIUBUIYATEHO
IIpaktuyeckoe 3anstue Ne 10 «Merton | uckyccus IO TEOPETUUECKUM 6
10 | rexTponHoro f0anaHca A5 cocTaBJeHMsl | BompocaM Pemienue 3amadq
yYpaBHeHwuii OKHMCJIMTEJILHO- | HHANUBHUIYAJIbHO C IPYIIOBBIM
BOCCTAHOBHTEJIbLHBIX peakuuii» 00CyX/IeHHEM
[Ipaktuueckoe 3anarue Ne 11 «OQ0paTumble | Kpyriblil cTon 0 TEOPETUYECKUM 4
11 | ¥ HeoGpaTumbie peakuumu. Xumudeckoe | Bonpocam PeiieHue 3a1a4 Keic-
PaBHOBecHE H CIOCOOBI €ro cMeleHHs» METOJOM
[Ipaktuaeckoe 3ansatue Ne 12 «Metaaasl u | [Ipecc-koHpepeHIHS 11O 4
12 | HemeTanmbL. 3aBucumocTh CBOIiCTB | TEOPETUUECKHM BOIIPOCAM.
rajoreHoB 0T HMX MNoJoxkeHus B | Pemenue 3a1a4 MajgbIMU TPyIIIaMH
NepHOAMYEcKOii cucTemMe»
[IpakTuueckoe 3aHATHE No 13 | IIpecc-koudepenuus mo 4
13 | «A3roroBienne MojeJei MOJIEKYJ | TEOPETUYECKUM BOIPOCAM.
OPraHMYeCKHUX BellecTB» Pemienue 3a1a4 MaJIbIMU TPyHIaMHU
[Ipaktuaeckoe 3anstue Ne 14 «IlpenenabHsble | JIUCIyT IO TEOPETHUYECKUM BOIIPOCAM 4
14 | u Henpe/Je/lbHbIe amudaruyeckue | Pemenue 3ajay MHANBHIYATBHO C
YIJ1€BOJIOPOABLI H HOMEHKJIATYPa AJIKAHOB» | TPYNNOBBIM 00CYK/IeHHEM HTOIOB
IIpaxTuyeckoe 3aHATHUE Ne 15 | Kpyrumslii cTon no TeopeTHdecKuM 2
15 | «Conpsikennble  aueHbl. XHMHYecKHe | BompocaM. Pemenwe 3a1aq keiic-
cBoiicTBa OyraaneHa-1,3 n n3onpeHa» METOJ0M
[Mpaktrueckoe 3ansarue Ne 16 «Iloaydenne u | Macrep-knacc cnenuaiucTa, padora 2
16 | cpoiicTBa KHCJIOPOJCOAEPRKAMMUX | MATBIMU TPYIIIaMH
OPraHMYecKHX COeMHeHnii»
17 | llpaktuueckoe 3anatue Ne 17 «Pemenue | JlMcKyccus 1o TEOPETUYECKUM 6

IKCIICPUMCHTAJIBHBIX 3agavd Ha

BoIIpocam. Pemenne 3aja4d
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Bunpr IIPUMEHACMBIX

Komn-Bo

Ne Tema 00pa3oBaTeIbHBIX TEXHOJIOTHI yac
HIEHTH(PUKAINIO OPraHUYeCKUX | MHIUBHUIYaTbHO
coequHeHuii. Pacmo3HaBaHue miaacrMacce u
BOJIOKOH»
IIpaktuaeckoe 3ausatue Ne 18 «IMoayuenue u | JIMCKyccHs MO TEOPETUIECCKUM 6
18 CBOJCTBA MOJIMMEPOB» Borpocam Permenue 3amaq
WHAWBUAYAIBHO C TPYITIOBBIM
00CyXKIIEHUEM
JlaGoparopHnoe 3ansitue Ne 1. UcnwiTanme | I[Ipecc-koHdepeHms o 2
19 | pacTBOpOB KHCJIOT HHAMKATOPAMH TEOPETUYECKUM BOIIPOCAM.
Perienue 3a1a4 MaJIBIMU TPYITIIAMHE
JladopatopHoe 3ansitue Ne 2. Peaxmus | [Ipecc-koH(pepeHIHs 1Mo 4
20 | 3aMeneHnst MeaHM KeJie30M B PACTBOPE | TEOPETHUCCKUM BOIIPOCAM.
MEJIHOro Kynopoca. Perrenue 3a1a4 MaJIBIMA TPYIIIAMH
JlaGopaTtopnoe 3ansTue Ne3. 3akanka wu | J[uckyccus 1o TeOpeTHYECKUM 2
21 | ormyck craam. BomnpocaM. Pemenue 3anaq
WHIUBUIYAIEHO
JladopaTopHoe 3aHATHE Neq, | Jluckyccust 1o TeOpeTHIECKUM 6
29 O3HakoMJleHHe ¢ KoJuiekunueii o0pa3uoB | Bompocam Perrenue 3amau
He()TH U NPOIYKTOB ee MepepadoTKH. HHAWBUAYAIBHO C TPYITIOBBIM
0o0cyXIIeHuEM
JlaGopatopnoe 3anaTue NeS. PactBopenne | Kpyrisiii cron no reoperndeckum 4
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TJIAIePUHA B BOad€e

BompocaM Pemienue 3agau kevic-
METOJIOM

Hroro no kypcy

B TOM YHKCJIC HHTEPAKTUBHOE 00y4YeHHe™*

4 YCJIOBUSI PEAJIM3AIIAU ITPOT'PAMMBI YUEBHOM JTUCIIATIIIMHBI

4.1 MarepuajJbHO-TeXHHYECKASA

0a3za, HeoOxoaumMasi Jsd

o0pa3oBaTe/ILHOIO MpoLuecca Mo JHCHHIIHHE
Peanuzanus yueOHONH AMCHUILUIMHBI XUMHUSA TpeOyeT Hamuuus yueOHOro kabuHeTa s
NPOBEJCHUS TEOPETHUYECKUX M TPAKTUYECKUX 3aHATHH W J1abOpaTOPHUIO COOTBETCTBYIOILETO
npouIs.
VY4eOHbIl KaOMHET eCTECTBEHHOHAYYHBIX AUCIMIUIMH BKIIOYAET:

AN N B~ W =

J

. MYJIbTUMEAUNHBIN IPOEKTOP, dKPaH;
. IEPCOHAJIBHBIN KOMITBIOTEP;

. BbIxo1 B MIHTEpHET;

. yueOHas MmeOerb;

. IocKa y4eOHas;

. MuTepaktuBHbIii 3kpan Hitachi FX-82 Star Board ,

. lTka¢ MeOenbHbIi ¢ METOINYECKUMU MaTepHaIaMu.

8.IIpubop /1t moayueHus ra30B J1a0OpaTOPHBIH,
9.Habop MukponpenapaTos,
10.91eKTpOHHBINA TEPMOMETP,
11.2nexrponnsie Becbl, Habop 1o 3yeKTpoxumMum,
12./laTunku TeMneparypsl,

13.pH-meTp, OCBEUIEHHOCTH U BIAKHOCTH

4.2 Ilepeyenb HE0OXOAUMOI0 MPOrPAMMHOI0 00ecIeYeHUs

1. 7-zip (munen3us Ha aHra. http://www.7-zip.org/license.txt)

2. Adobe Acrobat Reade (siuuensusi - https://get.adobe.com/reader/?
loc=ru&promoid=KLXME)
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3. Adobe Flash Player (nunien3us - https://get.adobe.com/reader/?
loc=ru&promoid=KLXME)

4. Apache Open Office (niuuensus - http://www.openoffice.org/license.html)

5. Free Commander (yiumiensus - https://freecommander.com/ru/%d0%bb
%d0%b8%d1%86%d0%bS %d0%bd%d0%b7 %d0%b8 %d 1 %81/)

6. Google Chrome (JiutieH3us -
https://www.google.ru/chrome/browser/privacy/eula_text.html)

7. Libre Office (B cBOOOTHOM JIOCTYIIC)

8. Mozilla Firefox (nuuensus - https://www.mozilla.org/en-US/MPL/2.0/)
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5. IIEPEYEHL OCHOBHOM U uI[OHOHHI/ITEHBHOPI VUYEBHOM JIMTEPATVYPhI,
HEOBXOUMOU U151 OCBOEHUS AUCLATIINHBI

5.1 OcHoBHas JUTEpaTypa

1. Tabpuensn, O. C. Xumus : y4eOHUK 17151 CTYCHTOB 00pa30BaTeIbHBIX YUPEKICHHUH
CIIO / O. C. I'abpuensn, U. I. OctpoymoB. — 12-e uzn., crep. — M. : Akagemus, 2014. — 336 ¢. :
[16] n. uB. un. — (IIpo¢. obpazoBanue). — (O6uIe0OpazoBarenbHble TUCHUILIHHEI). — ISBN 978-
5-4468-1080-2.

2. Xwumus s npodeccHil U CHEerUaabHOCTEH €CTECTBEHHO-HAYYHOTo Mpoduis :
y4eOHMK JJIi HCIOJb30BaHUS B ydeO. mporecce oOpaszoBar. yupexnaeHuit CIIO Ha Oaze
OCHOBHOTO O0IIeTr0 00pa3oBaHUs C MOJydeHHEM cpeaHero obmero obpazomanus / pem. O. C.
labpuensn. — M. : Akagemus, 2016. — 400 c. — (IIpo¢. oOpazoBanue. Ob61IC00pazoBaTEIbHbIC
quciuIuinael). — ISBN 978-5-4468-2529-5.

5.2 lonoiHuTEIbHAS JIUTEPATypa

1.  Xwumus [DnekTpoHHBIH pecypc] : yued.-meron. mocodue / coct.: T. H. I'pumenkona,
I E CoxonoBa. — Kemepoo : KemlVY, 2015. - 95 c. : cxem, wmi - URL:
http://biblioclub.ru/index.php?page=book&id=437494 .

2. IpumbanoBa, O. B. OOmas u HeopraHW4yecKass XHUMHs: OIOPHBIC KOHCIICKTHI,
KOHTPOJIBHBIE U TECTOBBIE 3aJaHUs [DIeKTpoHHBIH pecypc] : mocobue / O. B. I'pubGanosa. —
PoctoB-Ha-/lony : @enukc, 2014. — 191 c. — (AGutypuent). — ISBN 978-5-222-22683-4. — URL:
http://biblioclub.ru/index.php?page=book_red&id=271508&sr=1 .

3. KabanoB, C. B. Opranunueckas xumus. biokHoT aOutypueHTa [DIeKTpOHHBIN
pecype] : crnpaBounoe nocooue / C. B. Kabanos, H. U. Jlrotkun. — M. ; bepnun : Jlupekt-
Menna, 2016. — 63 c¢. : cxem.,, Tabm. — ISBN 978-5-4475-7710-0. — URL:
http://biblioclub.ru/index.php?page=book_red&id=437463&sr=1

4. Jleencon, . A. 3anumarenbHast xumust: 17151 8 —11 kiraccoB [DneKTpOHHBIN pecypc] :
Hay4.-noryin. usnanue / M. A. Jleencon. — M. : lupexkr-Menua, 2014. — Y. 1. — 227 c. : puc. —
ISBN 978-5-4458-4621-5. — URL:http://biblioclub.ru/index.php?page=book&id=241218 .

5. Jleencon, 1. A. 3anumarenbHast xumusi: 1151 8 —11 kitaccoB [DneKTpoHHBIN pecypc] :
Hayd.-romyin. u3l. / . A. Jleencon. — M. : lupexr-Menua, 2014. — Y. 2. — 320 c. : nn. — ISBN
978-5-4458-4622-2. — URL: http://biblioclub.ru/index.php?page=book &id=241219.

6. OOmas ¥ HeopraHUUecKass XUMHUs [DIEeKTpOHHBIN pecypc] : y4ued. mocodue / B. B.
Henucos, B. M. Tananos, . A.Jlenucosa, T. 1. JIpoBoBo3oBa ; nox pexn.: B. B. Jlenucona, B.
M. TananoBa. — PocroB-Ha-[lony : ®enukc, 2013. — 576 c. : un., cxem., Tabn. — (Bricuiee
obpazoBanme). — ISBN 978-5-222-20674-4. — URL: http://biblioclub.ru/index.php?
page=book_red&id=271598&sr=1

7.  Cracp, H. ®. CnpaBoyHuK 1o 0011eli 1 HEOPraHWYECKON XUMHUH : yueOHOe TTocodue
st CIIO / H. @. Crace. — 4-e u3n. — M. : UznarensctBo [Opaiit, 2016. — 92 c. —
(ITpodeccuonanprHoe  obOpazoBanue). — ISBN  978-5-9916-9601-2. https://www.biblio-
online.ru/book/92F0C735-89AF-4BAB-AD86-82E34B8ASDI1

5.3 Ilepuonnyeckue u3TaHus

1. BecrHuk IOxHOo-VYpansckoro rocymapctBeHHoro ynusepcurera. Cep. Xumus. —
URL: http://elibrary.ru/contents.asp?titleid=28120.

2. Xwmms wu xkm3Hb - XXI Bek. — URL: http://biblioclub.ru/index.php?
page=journal_red&;jid=429810
3. YueOHbIi AKCIIEPUMEHT B o0pa3oBaHUU. - URL:

https://e.lanbook.com/journal/2335#journal_name
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4. Ycuexu B XUMHUH u XUMHUYECKOUN TEXHOJIOTHUU. - URL:
https://e.lanbook.com/journal/238 1#journal_name

5. Xwumwms B uHTepecax ycronumBoro passutus. — URL: http://biblioclub.ru/index.php?
page=journal_red&jid=441414

6. Xwumus pacturenbHoro ceipbsi. — URL: http://elibrary.ru/contents.asp?titleid=9246.

5.4. IlepeuyeHb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOW CeTH

«HTEepHET», HEOOXOAUMBIX JISI OCBOCHUS TUCIIUILIHHBI

OBC «Yuuepcurerckas oudmorexka ONLINE» [yueOHbIe, HaydHbIE 3/IaHUS, IEPBOMCTOYHHKH,
XYJ0’KECTBEHHBIE TPOU3BEICHUS PA3NIUYHBIX U3ATEIbCTB; )KYPHAIbl; MYJIbTUMEIUITHAS
KOJUICKIIMSI: ayAUOKHUTH, ayAnohaiiiibl, BUACOKYPCHI, HHTEPaKTUBHBIE KYPChI, IKCIIpecc-
MOJITOTOBKA K SK3aMEHaM, MPe3eHTAINH, TECThI, KapPThl, OHIANH- HIIUKIONEINH, CIIOBAPH] :
caitt. — URL: http://biblioclub.ru/index.php?page=main_ub_red.

2. ObC u3natenncTBa «JlaHb» [yueOHBIC, HAyIHBIC U3IAHMS, IEPBOUCTOYHUKH, XyT0KECTBEH-
HBIC IIPOU3BEACHUS PA3INYHbBIX U3JATENbCTB; XKypHasl] : caut. — URL:
http://e.lanbook.com.

3. OBC «lOpaiit» [paznen «BAIIA ITOJAINCKA: ®@unuan KyoI'Y (r. CnaBsuck-Ha-KybOanu):
y4eOHUKH U yueOHbIe ocoOus n3narenbeTBa «kOpaidt»] : caidt. — URL: https://www.biblio-
online.ru/catalog/E121B99F-ESED-430E-A737-37D3A9E6DBFEB.

4. 9bC «Znanium.com» [yuyeOHbIe, HAYYHBIC, HAYIHO-TTOMYJISPHBIC MAaTePUAIIbl PA3IMYHBIX W3-
JaTeNbCTB, )KypHaisl] : caiit. — URL: http://znanium.com/.

5. 9bC «BOOK.ru» [yuebnbie m3ganus — kosnekmus aist CI1O] : caiir. — URL:
https://www.book.ru/cat/57

6. Hayunas snextponnas oubiamnoreka. MoHorpaduu, u3aHHblie B U31aTenbcTBE Poccuiickoit
Axanemuu EcTecTBO3HAHUSA [[TOTHOTEKCTOBBIN

pecypc cBoboaHoro moctyna] : caiit. — URL: https://www.monographies.ru/.

7. Hayunas snekTpoHHast 0MOnroTeka crateid u mybnukanmii «eLibrary.ru» [poccuiickuii HH-
(dhopmMaImoHHO-aHATUTHYECKUN TTOPTAJ B 00JIACTH HAYKH, TEXHOJIOTHH, METUIIMHBI, 00pa3o-
BaHUs; OOJIbINIAs YaCTh U3/1aHUI — cBOOOAHOTO ocTtyma] : caiiT. — URL: http://elibrary.ru.

8. ba3bl nanubix komnanuu «Mct Bero» [pazgen: [lepuoguueckue nzganus (Ha pycCKOM SI3bIKE)
BKITFOYAET KOJUIEKIU: M3 1anus mo o0IeCTBEHHBIM M TYMaHUTapHBIM HayKaMm; 3ganust mo
nefarorvke u oopa3oBanuto; M3nanus no nuabopMamoHHbIM TeXHOIOTUAM; CTaTucTuie-
ckue uznanus Poccun u crpan CHI'] : caiit. — URL: http://dlib.eastview.com.

9. KubepJlennnka : HayyHas 3JIeKTpOHHAs OMOIMOTEKa [HaydHbIE KYpPHAJIbI B IOJHOTEKCTOBOM
¢dbopmate cBobomHOTO HocTyma] : caiit. — URL: http://cyberleninka.ru.

10. EanHO€ OKHO J0cTymna K 00pa3oBaTeIbHBIM pecypcaM : geaepanbHas nHPOpMaMoHHas CH-
cTeMa CBOOOTHOTO JTOCTYTA K MHTETPAIbHOMY KaTajaory o0pa3oBaTellbHbIX HHTEPHET-pe-
CYpPCOB U K 3JICKTPOHHOU OMONMHOTEKEe YICOHO-METOAMIECKUX MAaTEPHUATIOB ISl BCEX YPOB-
Hel o0pa3oBaHMs: IOIIKOILHOE, 00I1ee, cpeHee MPpodeCCHOHATBHOE, BBICIIEE, TOTIOTHH-
tenpHOE : caiT. — URL: http://window.edu.ru.

11. ®enepanbHblii HEHTP HHPOPMALIMOHHO-00PA30BATEIBHBIX PECYPCOB [ 00IETo, CPeIHETO
po¢eCCUOHAIBHOTO, TOTIOJHUTEILHOTO 00pa30BaHMS; TOJTHOTEKCTOBBIN PeCypc CBOOOTHO-
ro nocryna] : cait. — URL: http://fcior.edu.ru.

12. Equnas koutekius u@poBbIX 00pa30oBaTEIbHBIX PECYPCOB [JIJIs IPEMOIaBaHUS U U3YICHHS
y4eOHBIX JUCIUILIINH HAYaIBHOTO OOIIET0, OCHOBHOTO OOIIETO U CpeiHero (TI0JIHOro) 00-
ero 00pa3oBaHus; MMOJIHOTEKCTOBBIN pecypc cBoOOHOTO Aoctyna] : cait. — URL:
http://school-collection.edu.ru.

13. OdunmanbHBI HHTEPHET-TIOPTAT MpaBoBol HH(popMaluu. ['ocynapcTBeHHas cucTema Ipa-
BOBOW MH(OPMALIMH [[TOTHOTEKCTOBBIN pecypc cBOOOaHOrO aoctyma] : cait. — URL:
http://publication.pravo.gov.ru.
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14. OunuknoneauyM [OHuukioneanu. Cinosapu. CripaBOYHMKY : OJTHOTEKCTOBBIA PeECYpC CBO-
o6omuoro gocryna] // O9bC «Yuausepcuterckas oundauoreka ONLINE» : caiit. — URL:
http://enc.biblioclub.ru/.

15. DnexktponHsIi KaTanor KybaHckoro rocygapcTBeHHOTO yHUBepcuTeTa U puranos. — URL:
http://212.192.134.46/MegaPro/Web/Home/About.

6 METOJAYECKHE YKA3AHUSA OBYUYAIOIAXCS 10 OCBOEHUIO
TACIATITAHBI

JucuumnuHa «XuMHUs» HameleHa Ha ¢GopMUpOBaHUE NPOPECCHOHATBHBIX 3HAHHM,
YMEHHH, OMbITa AESTeIbHOCTH, TAKUX KAaK CIIOCOOHOCTH IEMOHCTpAIMU OOIIEHAYyIHBIX 0a30BbIX
3HAHUU €CTECTBCHHBIX HAyK, MATEMAaTUKH, [MOHMMAaHUE OCHOBHBIX ()aKTOB, KOHIICTIIIHA,
MPUHIIMIIOB TEOPUH U T.1.

OOydeHre CTyJEHTOB OCYIIECTBISICTCS TIO TPAAWIIMOHHOW TEXHONOTHH (JICKIIHH,
MPAKTUKHN) C BKIIOYEHHEM HHHOBAIIMOHHBIX 3JIEMEHTOB.

C TOUYKM 3pEHHUS HCIOJB3YyeMbIX METOJOB JIEKIUU TOAPA3ACTSIOTCS CIETYIOIUM
oOpazoM: uWH(OPMAITMOHHO-OOBSICHUTEBHAS JICKIUS, TOBECTBOBATENbHAS, JIEKIUA-Oecena,
npoOIeMHas JEKIUS U T. 1.

VYcTHOE WH3NIOKEHHE ydeOHOro Mmarepuana Ha JIEKIHH JOJKHO KOHCIIEKTHPOBATHCS.
CnymaTh JEKIHUI0O HYKHO YMETh — NOJJCPXKUBAaTh CBOE BHUMAHUE, IMOHATh U 3aIOMHUTH
yCIbIIIaHHOE, YIOBUTH May3bl. B mporecce H3M0kKEeHHs MNpEenojaBaTesieM JIEKIUU CTYACHT
JOJDKEH BBISICHUTH BCE HEMOHSATHBIC BOMPOCHL 3alHCHIBATh COJEP)KAHUE JICKIIMH HYXHO
00s13aTeIbHO — 3allUCH NOMOTAIOT MOJAEPKUBATh BHUMAaHHE, CIIOCOOCTBYIOT MOHUMAaHHUIO U
3alIOMUHAHUIO YCJBIIIAHHOTO, MMPUBOJUT 3HAHUE B CUCTEMY, CIyXKAT OMOPOM Ui mepexona K
0oJsiee TITyOOKOMY CaMOCTOSITEIIBHOMY U3YYCHHIO MTPEAMETA.

Mertonnueckrue peKOMEHJAINUH 110 KOHCIIEKTUPOBAHUIO JIEKIUIA:

— 3aIUCh JI0JKHA OBITH CUCTEMHOM, MPEACTaBIATh OO0 COKpaIIEHHbII BapUaHT JIEKIIUH
npenogaBatenss. Heo0xoaumo ciaymarh, 00 yMbIBaTh U 3aITUCHIBATH OJTHOBPEMEHHO;

— 3aIUCh BeAETCSA OUYEHb OBICTPO, YETKO, 10 BO3MOKHOCTH KOPOTKMUMH BBIPAKEHUSIMU;

— HE TpeKpamas cIymaTh MpenojaaBareisi, HY>)KHO 3aliChiBaTh TO, YTO HEOOXOIUMO
ycBouTh. Hemnb3si 3amuchiBaTh Cpa3y k€ BBICKa3aHHYIO MBICIbL IpEnojiaBaTelns, clefayeT eé
MOHSITH ¥ MOCJIE 3TOTO KPATKO 3almucaTh CBOMMH CIOBaMHU MJIU CIIOBaMU IpenoaaBarens. BaxHo,
9YTOOBI B HEll He ObLT OTEPSIH OCHOBHOW CMBICI CKa3aHHOTO;

—MMEHa, IaThl, HA3BaHUs, BEIBOJIbI, OTIPEICIICHUS 3aMMCHIBAIOTCS TOYHO;

—crenyer oOpaTuTh BHUMaHUe Ha odopMiIeHHE 3amucu Jekuuu. [t kaxxaoro npeamera
3aBoguTCs oOmas terpanb. OTIUYHBIM OT OCTaJbHOTO I[BETA CJIEAYET BBIICIATH OTICIHHBIC
MBICIIU M 3aroJIOBKH, COKpalllaTh OTENIbHbIE CJIOBa M IMPEAJIOKEHUs, UCIOJIb30BaTh YCIOBHbBIE
3HAaKM, OYKBBI JIATHHCKOTO H TPEUecKoro andaBUTOB, a TAaKKe HEKOTOPhIE MPHUEMBI
CTEHOTrpa)UUECKOr0o COKpAIICHUS CIIOB.

[IpakTudeckue 3aHATH 110 AUCHUTUINHE «MaTteMaTruka» IpOBOAITCS MO CXEME:

-YCTHBIN OMPOC 10 TEOPUH B HaYaJle 3aHATHUSA;

-paboTa B TpyMIax Mo pa3peuieHNI0 Pa3InIHbIX CUTYAIIMHA 110 TEME 3aHSTHS,

-pelieHye NpakTUYeCKNX 3aj1ay;

-MHIMBUTyaTbHBIC 3a/IaHUS JJIs1 TOTOTOBKU K MPAKTUYCCKUM 3aHSITHSIM.

[lenb mpakTUYECKOTO 3aHATHS - HAYYUTh CTYJACHTOB NMPUMEHATh TEOPETUYECKUE 3HAHUS
MIPH PEIICHUN MPAKTHYECKUX 3a7a4 HA OCHOBE PEATbHBIX JTAHHBIX.

Ha npakTtuueckux 3aHATHAX MPeo0s1afatoT CeaYIONNe METOIbI:

-BepOanbHbIe (MTpeobalalouM METOAOM JIOJKHO ObITh 00BSICHEHHE);

-IpakTU4YecKue (MMCbMEHHBIE 31aHUs, TPYNIOBbIE 33AaHUS U T. II.).

BaxxHbIM a7 cTyleHTa SIBISETCS YMEHHE PAMOHAIBHO MOAOHMPAaTh HEOOXOAMMYIO
yuebHyto nuteparypy. OCHOBHBIMH JTUTEPATypHBIMU UCTOUHUKAMU SIBIISIOTCS:

— Oubnuoreunsie ponsl punmmana Kyol'y;
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— 3JICKTPOHHAsi OMOIMOTEYHasl CUCTeMa «Y HUBEPCUTETCKasi ONOIMOTeKa OH-JIaitH»;

— DJIEKTpOHHas OubnuoreuHas cucreMma M3ngatenbcra «JlaHb».

[Touck xkHUr B OMOIMOTEKE HEOOXOAUMO HAYMHATH C U3YYEHUS MIPEIMETHOTO KaTaaora u
CO3JIaHMsI CITUCKA KHUT, TOCOOMI, METOANYECKUX MAaTEPUAIOB 10 TEME U3YyUCHHUSL.

[IpocMOTp KHUTHM HauMHAETCS C TUTYJIBHOTO JIMCTA, CIeAyrouiero mnocie obmoxku. Ha
HEM OOBIYHO MOMEIIAIOTCS BCE OCHOBHBIE JaHHbIE, XapaKTePU3YIOLIe KHUTY: Ha3BaHUE, aBTOD,
BBIXOJIHBIC JIaHHBIC, JAHHBIE O Tepeu3aaHuu U T.1. Ha obopore TuTyiapbHOTrO sucTa Haéres
aHHOTALlMsA, B KOTOPOH YKa3bIBaeTCs TEMATHKA BOIIPOCOB, OCBEUIEHHBIX B KHUIE, ONpPENEIsIeTCs
KpyT 4uTaTelel, Ha KOTOPbIM OHA paccuMTaHa. boiblioe 3HaUueHUE UMEET NPEAUCIOBUE KHUTH,
KOTOpPO€ 3HAKOMHUT YUTATENs C JMYHOCTBIO aBTOpAa, UCTOPUEH CO3/1aHUSl KHHUIH, PacKpbIBAeT
comepxanue. IIpounB mpeaucioBue W MOMYyYUB OOIIEe IMPEICTaBICHHE O KHUTE, CIEIyeT
oOpatuthcd K oriaBieHuto. OryaBleHHE KHUTM 3HAKOMHUT OOy4yaeMoro ¢ COJEpKaHueM U
JIOTHYECKOW CTPYKTYpPOW KHHTH, MO3BOJISICT BHIOpATh HY)KHBIM Marepuan ais usydenus. [ox
U3JaHUS KHUTU TO03BOJIIET CYAMTh O HOBU3HE Marepuana. Yem daimie KHUra u3gaéres, TeM
OOJIBIITYIO IIEHHOCTh OHA IpeJCTaBIsieT. B KHUTe MOTYT OBITh MPUMEYaHUs, KOTOPBIE COAEPIKAT
pas3UYHbIC JOMOJIHUTENbHbIE cBefieHU. OHM MeyaTatoTCsl BHE OCHOBHOT'O TEKCTA U Pa3bsCHSIOT
OTIeNbHBIE BOIpPOCHL. IlpeaMeTHble u  andaBUTHBIE yKa3aTedd 3HAYUTEIHHO OOJIEryaroT
MIOBTOPEHUE M3JI0)KEHHOIO0 B KHUIE€ Marepuana. B KOHIle KHUIMM MOXET pacloJararbes
BCIoMoraTenbHbli Matepuan. K HeMy OOBIYHO OTHOCATCS MHCTPYKIIMH, MPUIIOKEHUS, CXEMBI,
CUTYaLlMOHHBIE 3a/1a41, BOIIPOCHI JJIsi CAMOKOHTPOJIS U T. 1.

Jnist mydiero mpeicTaBlieHUs U 3alIOMUHAHUS MaTepHaia 1es1ecooOpa3Ho BECTH 3alHCH
Y KOHCIEKThI PA3JIMYHOrO COJIEpKaHUs, @ UMEHHO:

— MIOMETKH, 3aMEYaHus, BbIICJICHHE TJIaBHOTO;

— IJIaH, TE3UChI, BBITMCKH, LIUTATHI;

— KOHCIIEKT, paboyast 3anuch, pedepar, T0KIal, JCKIHI | T. 1.

Yurarh yueOHMK HEOOXOIUMO BlyMUMBO, BHUMATEIbHO, HE IIPOITYCKasl TEKCTA, CTapasiCh
MOHATh KaXAylo (pa3y, OJHOBPEMEHHO pa30upas MpUMEpPbI, CXEMbl, TAOJIUIIbI, PUCYHKH,
IpUBEEHHBIE B yUeOHUKE.

OnHUM U3 BaXHEWIIMX CPEICTB, CIOCOOCTBYIOUIMX 3aKPEIUICHUIO 3HAHUH, SBISETCS
KpaTKasl 3alluCh IPOYUTAHHOI'O MaTepualla — COCTaBIeHNUE KOHCIEeKTa. KOHCIEKT — 3TO KpaTkoe
CBSI3HOE HBJIOKEHHME COJEpXKaHMUA TEMbl, Y4eOHMKAa HIJIM €ro 4actd, 0e3 MoApoOHOCTeH u
BTOpPOCTENEHHBIX aAeTaneil. [lo cBoell CTpykType W MOCIEI0BATEIbHOCTH KOHCIEKT TOJIKEH
COOTBETCTBOBATH IIaHy ydeOHUKa. [103TOMy Ba)kHO CHauyana COCTaBHTb IUIAH, a TIOTOM IHCATh
KOHCIIEKT B BMJE OTBETa Ha BONpOChl IulaHa. Eciau yueOHUK pasznenéH Ha HeOoJbIue
03arjaBjeHHbIE YaCTH, TO 3ar0JIOBKM MOXKHO PAacCMaTpUBaTh KaK IMYHKTHI IUIaHA, a U3 TEKCTa
KaX/10}1 yacTu ClIeAyeT 3aucaTh T€ MBICIIH, KOTOPBIE PACKPBIBAIOT CMBICI 3ar0JIOBKA.

TpeboBaHMs K KOHCIIEKTY:

— KpaTKOCTb, CIKaTOCTh, LIEI€CO00Pa3HOCTh KaX0r0 3allMChIBAEMOI0 CIIOBA;

— COJIep KATENbHOCTD 3alMCH- 3AIHChIBAEMbIE MBICIHU CleAyeT (GOpMYIHpPOBATH KPATKO,
HO 0e3 ymep6a st cMbicia. O0bEM KOHCIIEKTa, KaK MPaBWIIO, MEHBIIIE N3Yy4aeMOro TeKCTa B 7-
15 pa3;

—KOHCIIEKT MOKET OBITh KaK IMPOCTBIM, TAK U CIOXKHBIM 110 CTPYKTYpE — 3TO 3aBUCHUT OT
COZIep KaHUsI KHUTU U LIEeIH e€ U3yUYeHUsI.

Mertoandeckue peKOMEHIAIHH 110 KOHCIIEKTUPOBAHUIO:

— IpEeXJe YeM HauaTh COCTABIATH KOHCIEKT, HY>KHO 03HAKOMUTBCS C KHUT'OU, IPOYUTATD
e€ cHayvasa 710 KOHIIA, OHATh IPOYUTAHHOE;

— Ha 00JIOKKE TETpaJM 3alMChIBAIOTCS Ha3BaHHE KOHCIIEKTUPYEMOM KHUTH U UM aBTOPAa,
COCTAaBJIIETCS IJIaH KOHCIIEKTUPYEMOT'O TECTa;

— 3aMyCH Jy4YIlle JeNaTh MPH MPOUYTEHUH HE OJHOTO-IBYX ad3alleB, a Lenoro naparpaga
WM TJIaBBI;
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— KOHCIIEKTUPOBAHHUE BENETCS HE C IS0 UMETh OMPENCNIEHHBIN 3amucu, a st 6osee
MOJIHOTO OBJIAZICHUS] COJIEP’)KaHUEM H3y4aeMOIro TEKCTa, MOATOMY B 3alHCiIX OTMeuaeTcsl U
BBIJICJIAETCS BCE TO HOBOE, MHTEPECHOE M HYKHOE, YTO 0COOEHHO NMPUBJIEKIIO BHUMAHHE;

— IocJIe TOTO, KakK cJiejlaHa 3alKch coJepkaHus naparpada, riiaBbl, ClelyeT NIepeynuTaThb
e, 3areM CHOBa oOOpamarbCsi K TEKCTy M IPOBEPUTH ceOs, MPABWIBHO JIM HU3JIOKEHO
coJiep>KaHue.

TexHuKa KOHCIIEKTUPOBAHUS:

— KOHCIIEKTHPYS KHUTY OOJBIIIOr0 00BhEMa, 3aMnuCh CIEAyeT BECTH B OOIIEH TETpaIu;

— HA KaXJOH CTpaHULE CJIEBA OCTABJIAIOT MOJSA IMpuHOW 25-30 MM Ui 3amucu
KOPOTKHX TOJ3ar0JIOBKOB, KPaTKUX 3aMEYaHUii, BOIPOCOB;

— KaXKJasi CTaHHIIa TeTPaJu HyMepyeTcs;

— JUIsl TIOBBILIEHHUS YUTAEMOCTH 3alllCH OCTAaBJSIOT MHTEPBAIBI MEXAY CTpPOKaMH,
a03a1aMu, HOBYIO MBICJIb HAUMHAIOT C «KPACHOW» CTPOKH;

— IpU KOHCHEKTUPOBAHUHU IIHPOKO HCIOJB3YIOT Pa3IMYHBbIE COKPAILEHUS M YCIOBHBIE
3HakKM, HO He B ymepd cmbiciy  3amucaHHOro.  PekomeHnayercss — IPUMEHSTH
00IIeynmoTpeONTENbHBIC COKPAIICHUS, HAPUMEP: M.0. — MOXKET OBITh; TOC. — TOCYAAPCTBEHHBINH;
1.0. — TOJKHO OBITH U T. 1.

— He cIeAyeT COKpaIlaTh MMEHa U Ha3BaHUs, KpOME OYEHb YaCTO MOBTOPSIOLINXCS;

— B KOHCIIEKT€ HE JOJDKHO OBITh MEXaHHMYECKOro IEepPeNuChIBaHUs TeKCTa 0e3
MIPOJYMBIBAHUS €TI0 COAEPKAHUS U CMBICIIOBOTO aHAJIN3a.

Jns  HanuwcaHus pedepara HEOOXOOIUMO BBHIOpaTh TEMY, COINIAaCOBaTh €€ ¢
MpernojaaBarTesieM, mogo0parb HECKOJIBKO MCTOYHUKOB MO T€ME, BBHIMOJIHUTH aHAJIU3 HCTOYHHKOB
0 PELICHUIO MPOOIeMbI, 000CHOBATh CBOIO TOUYKY 3PEHHSI Ha pEIIEHUE POOIEMBI.

VYyamuecs A5 MOJHOIEHHOTO OCBOEHUS y4eOHOro Kypca XHUMHs JODKHBI COCTaBIISThH
KOHCIEKTHl KaK MpU MPOCIYIIUBAHUM €r0 TEOPETHUYECKOM (JIKIIMOHHOW) YacTH, TaK M IPH
MOJTOTOBKE K MPAKTUYECKUM 3aHATUAM. JKenareabHo, YTOObI KOHCIIEKTHI JIEKIIUA U CEMUHAPOB
3aIUCHIBAINCH B JIOTHYECKOW MOCIENOBATEIILHOCTH U3YyYCHHS Kypca M COJACPXKAIUCh B OTHOU
TeTpanu. OTo odecneuuT Oosiee MOMHYIO MOATOTOBKY, KaK K TeKYIIUM Y4eOHbIM 3aHATHUSIM, TaK U
CECCUOHHOMY KOHTPOJIIO 3HAaHUM.

CamocTosiTennbHass paboTa ydamuxcsl sBIsETCS BaxkHedmield Qopmoit  ydeOHO-
MO3HaBaTeNbHOrO Mponecca. Llenp 3amaHuil Ui caMOCTOSTENbHONM pabOThl — 3aKpenuTh U
paciipuTh 3HaHMS, YMEHHUS, HaBBIKH, IPHUOOPETEHHBIE B PE3y/bTaTe€ M3YUYEHUS AUCLMILIUHBI;
OBJIAJIETh YMEHHEM HCIOJb30BaTh IOJyYCHHbIE 3HAHUS B IMPAKTUYECKOW paboTe; MOIYYUTh
MepBUYHbIE HABBIKU MPOdecCHOHAIbHON eI TeTbHOCTH.

Hauanom opranmzanum 1000l camMoCTOSTENbHOW paboThl JOMKHO OBITh NPUBUTHE
HaBBIKOB U YMEHHI TPaMOTHOM pabOThI ¢ Yy4eOHOW WM HAaydyHOH JUTEpaTypoi. DTOT Mpoliecc, B
NIEPBYIO OYepe/lb, CBSA3aH C HAXOXKJIEHHUEM HEOOXOAMMOM JJIsi yCIIEIIHOTO OBJaJeHHUs Y4eOHBIM
MaTepHuajoM JIUTeparypoil. Yuamuiics JoMKeH U3yYUTh CIIMCOK HOPMATHBHO-TIPABOBBIX aKTOB U
HSKOHOMHYECKOW JUTEPATYphl, PEKOMEHIyEMBbIi 10 y4eOHOH AUCIHUIUINHE; YMETh MOJIb30BaThCs
dhoHgamMu OMOIMOTEK M CIIPaBOYHO-OMOIHOTpadueCKUMU U3TaHUSIMH.

3amaHus AN CaMOCTOSITETIbHOM paboOTHl BBIMOJMHSIOTCS B HMHCHBMEHHOM BHJE BO
BHeaynuTOpHOEe Bpems. Pabora HomKHA HOCUTH TBOPYECKHH XapakTep, NpU €€ OICHKE
IperoiaBaTelNb B MEPBYIO OYepeab OLIEHUBAET 0OOCHOBAHHOCTh U OPUTHHAIBHOCTH BBIBOJIOB. B
MMCbMEHHOM paboTe Mo TeMme 3aJaHus YJalluics TOJKEH MOJHO U BCECTOPOHHE PacCMOTPETh
BCE AaCMEKTHl TEeMbI, YeTKO Cc(OpMyTUpoBaTh M AapryMEHTUPOBATh CBOIO TMO3UIHMIO TIO
UCCIIeyeMbIM BompocaMm. BpIOOp KOHKpETHOro 3aJaHus Uil CaMOCTOSATEIbHOW paboThl
IPOBOJUT MpEIoaBaTeNb, BEAYIIMA MPAKTUYECKUE 3aHATHS B COOTBETCTBHM C IEpPEYHEM,
YKa3aHHBIM B IUIaHAX MPAKTUYECKUX 3aHITHM.

OO61u1me mpaBuiia BHIIOIHEHUS TUCbMEHHBIX padoT

Ha mepBoMm 3aHSTHM CTYAEHTHI JODKHBI OBITh MPOWH(OPMHUPOBAHBI O HEOOXOIUMOCTH
COOJIIOJICHUS HOPM aKaJeMUYEeCKOW 3THKH M aBTOPCKHUX IpaB B xoje oOy4yeHus. B wactHOCTH,
MPEIOCTABIIAIOTCS CBEJICHUS:
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- obmas nadopmarys 06 aBTOPCKHUX MpaBax;
- [paBuUia UTUPOBAHMUS;

- npaBuiia 0OPMIIEHHUS CCBHIIOK;

Bce umeronyecs B TEKCT€ CHOCKH TILATENBHO BBIBEPSIOTCSA U CHAOXKAIOTCA «apecaMmm».

Henonyctumo BKIIOYaTh B CBOIO pabOTy BBIACPKKM M3 PabOT APYrHMX aBTOPOB 0Oe3
yKa3aHWs Ha 3TO, IMEpPECKa3bIBaTh UYXyK paboTy OJM3KO K TEKCTy 0O€3 OTCBHUIKA K HEW,
UCTOJB30BaTh UyXHe uieu 0e3 yKa3aHHs NEPBOMCTOYHUKOB (3TO KacaeTcss W HH(OpMAaIuw,
HaiinenHou B UutepHete). Bee cimydan rurarnara JoKHBI OBITh UCKITIOUCHBI.

CHucok MCTOIb30BaHHON JIMTEPATYPHI IOJDKEH BKIIOYATh BCE UCTOYHHKU MH(OpMAIHH,
M3YYEHHbIE W MpopaboTaHHbIE CTYAEHTOM B MPOIECCE BBIIOJHEHHUS padOThl, U JOKEH ObITh
coctaBieH B coorBerctBuM ¢ ['OCT P. 7.0.5-2008 «bubnumorpadpuueckas ccbuika. OOmue
TpeOOBaHUS U TIPABUIIA».

TpeboBanus k HanucaHuio pedepara

Pedbepar mno npmaHHOMYy Kypcy SBISeTCS OJHHUM M3 METOJOB OpraHu3aluu
CaMOCTOSITENTbHON PabOTHI.

Tembl pedeparToB SBIAIOTCS JTOMOJHUTENBHBIM MaT€pHAIOM [UIS HM3y4YEHHUS JaHHON
IMCUMIUIMHBL PedepaT orieHnBaeTcst B 01MH 0ajll B OLEHKE UTOTO SK3aMeHa

Pedepar nomxeH ObITH MOATOTOBIIEH COTJACHO TE€ME, MPENJIOKEHHOW MPEnoiaBaTeIeM.
JlonmycKaeTcs  caMOCTOSITENbHBI BBIOOp TeMbl pedepara, HO 1O COIVIACOBAHUIO C
MpernojaBaTesieM.

Jns  wHanucaHust pedepaTa CTYIEHT CaMOCTOSITENbHO MOAOMpAaeT HUCTOYHUKHU
nH(popMaIu 1Mo BEIOpaHHOM TemMe (JiuTepaTypa yueOHas, nepuoanydeckas u MaTepHeT-pecypcbl)

O6mwem pedepata — He Menee 10 ctpanun popmara. A 4.

Pedepar nomkeH umeTh (TUTYIBbHBIN JIUCT, COIEPIKAHUE, TEKCT JOJDKEH ObITh pa3OuT Ha
paszensl, COTJacHO COAEPIKAaHUIO, 3aKIIIOYCHHE, CIIMCOK JIUTEPaTyphl HE MEHEe 5 UCTOUHUKOB)

OO6cyxnenue TeM pedepaToB MPOBOIUTCS HA TeX MPAKTUUYECKUX 3aHITUSIX, 10 KOTOPHIM
OHHU pacIipeliesieHbl. DTO SBJsieTCsl 00s3aTenbHbIM TpeboBaHueM. B ciyyae He mpeacTaBieHus
pedepata coryiacHO ycCTaHOBICHHOMY Tpaduky (0€3 yBaXHUTEIbHOW TNPUYUHBI), YYaAIIAKUCS
00s13aH MOATOTOBUTH HOBBIH pedepar.

Nudopmarusa no pedepaty He noimkHaA npeBbimarh 10 MuHyT. BricTynaromuii 10mKeH
MOATOTOBUTH KPAaTKHE BBIBOABI IO TeMe pedepaTa Jisi KOHCTIEKTUPOBAHHS.

Cnaua pedepara npemnogaBaTenio o0s3aTeNNbHa.

7.0HEHOYHBIE CPEACTBA JJIs1I KOHTPOJIAA YCIIEBAEMOCTH

7.1 IlacnopTt hoHIA O1LIEHOYHBIX CPEACTB

No HaunmenoBanme o1ieHOYHOTO
Kontponupyemsie paznesnsl (TEMbI) TUCUUTLTAHBI
n/o CpeAcTBa
Beenenue
A Koucnekt

. OcHOBHBIE MOHITHS U 3aKOHEI
1 [IpakT. 3ansTHE, TECT

. [lepuonnueckuii 3akoH u [lepnoanyeckas cucrema
2 XUMHYECKHX 31eMeHToB J[. 1. MeHpaeneeBa u
CTPOEHHE aTOMa

@poHTATBHBIN OMPOC, MPAKT.
3aHATUE, KOHCIIEKT

Crpoenue BeniecTna
p B [Ipaxr. 3aHsTHE, KOHTP.pad.

Bopna. PacTBopbl. DneKTpoauThuecKas TUCCOranus
IIpe3enranumy, .paKT. 3aHATHE
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Ne HaumeHnoBanue o1eHOYHOTO
KonTponupyemsbie paznensl (TEMbI) TUCIUTIITAHBI

n/o CpeAcTBa
Krnaccudukanus HeopraHMIeCKUX COSAMHEHHUA U UX [Ipakr. 3ansiTue, aHanu3 u
5 CBOICTBa OIICHKA JJabopaTopHO
paboThLILO.
XUMUYECKUE PEAKIIUU [Ipakr. 3aHsTHE, AHATIU3 U
6 pacTeHui, )KUBOTHBIX U MUKPOOPTraHU3MOB OLICHKa JJabopaTopHOU
paboThLILO.
Koncnekr, [Ipakt. 3ansrtue,
7 Merajuibl 1 HEMETAJLIbI aHAJIU3 M OIICHKA JIA00PATOPHOMA
paboOTHIILO.

OCHOBHBIE TIOHATHUSI OPTAHUYECKON XUMUU U TEOPHUSI

8 N [IpakT. 3ansTHE, TECT
CTPOEHHUSI OPTAHUYECKUX COCUHEHUN
[Ipakr. 3ansTHE, aHAIU3 U
9 VYTreBo1opoabl U UX TPUPOJHBIE HCTOYHUKH OIICHKa JTa0opaTOpHOI PabOTHI.
71.0.
[IpakT. 3aHs1THE, aHATIU3 U
10 Kucnopoacoaepkamue opraHudeckue CoeMHEHUs OIICHKA JTa0OpaTOpHOU
paboTHIILO.
11 A3oTcoaepKalle OpraHnyecKue COeIUHEHUS. TTpaKr. sansTe, Tect

[Tonumepsl

7.2. Kputepuu oueHKH 3HAHUMH

KoHTponb M OIleHKa pe3ylbTaToB OCBOSHHS Y4eOHOW IMCHUMIUIMHBI OCYIIECTBIISIETCS
MpenoaaBaTesieM B IPoIecce MPOBEACHH MPAKTHUECKUX PaboT, TeCTUPOBAHUS, COOECeIOBaHUS
[0 pe3yJibTaTaM BBIMOJIHEHHs J1a0OpaTOpHBIX paboT, a TaKKe PEIICHUs 3a/1ad, COCTABICHHS
pabounx TaOJUIl M MOJATOTOBKH COOOIIEHWH K YpOKY. 3HAHHS CTYIACHTOB Ha MPAKTHYCCKUX
3aHATUAX OHLCHHMBAIOTCA OTMCTKaMH  «OTJIMYHO», «XOpOoIIO», «YAOBJICTBOPUTCIIBHO» U
«HEYAOBIIETBOPUTEITBHOY.

OrneHka «OTIUYHO» BBICTABJISECTCS, KOT/Ia CTYICHBb IMOKAa3bIBaeT TITyOOKOE BCECTOPOHHEE
3HaHWE  pasjaena  JUCHMIUIMHBI,  00sA3aTelbHOM W JIOMOJHUTEIBHOW  JIUTEpaTyphl,
apryMEHTUPOBAHO U JIOTUYECKH CTPOMHO M3J1araeT Marepuasl, MOXET IPUMEHSTb 3HAHUS IS
aHaJin3a KOHKPETHBIX CUTYaIUi.

O1eHKa «XOpOIIO» CTaBUTCS MPU TBEPABIX 3HAHUAX pa3JieNna AUCIUILTUHBI, 0053aTeIbHOM
JIUTEPATYPhI, 3HAKOMCTBE C JIONOJHUTEIBHOU JIMTEPATypOH, apryMEHTUPOBAHHOM H3JI0KCHUU
Marepuaia, yMEHUU IPUMEHUTD 3HAHUSA I AaHAJIN3a KOHKPETHBIX CUTYaLUi.

OueHka «yJOBJIETBOPUTEIBHO» CTaBUTCS, KOTJa CTYACHT B OCHOBHOM 3HAET pasiel
AUCHUIIIIMHBL, MOXCT MPAKTHYCCKU IPUMCHUTL CBOU 3HAHMUA.

OlleHKa - HE 3a4TEHO CTaBHUTCS, KOrJa CTYJEHT HE OCBOMJ OCHOBHOI'O COAEpKaHUS
npeamera u c1ado 3HAaeT U3ydaeMblil pa3aes TUCIHUILTHHEIL.

DopMBI U METOBI
KOHTPOJISI ¥ OIICHKH
PE3YJIbTaTOB O0yUYCHHUS

PesynbraTsl 00y4eHus
(OCBOEHHBIE YMEHUSI, YCBOCHHBIE 3HAHUSA )

YMEHHSL:
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YMeHue 1aBaTh ONPENCICHUE U ONIEPUPOBATH CIEAYIOIUMHI
XUMUYECKUMH TIOHSTHSIMH: BEIIECTBO, XUMUYCCKHIA DJIEMEHT, aTOM,
MOJICKYJIa, OTHOCHUTCJIbHBIC ATOMHAA U MOJICKYJIApHad MacChbl, UOH,
AJUTOTPOIIHS, U30TOIIBI, XUMHUYECKAs! CBSA3b, AIEKTPOOTPHUIIATEIIFHOCTD,
BAJICHTHOCTb, CTCIICHb OKUCJICHU A, MOJIb, MOJIsIpHAA Macca, MOJ'ISIpHBIfI
00BeM ra3000pa3HBIX BEIICCTB, BEIIECTBA MOJICKYJISAPHO- TO U
HEMOJIEKYIJIIPHOTO CTPOCHUSI, PACTBOPHI

VY CTHBIN KOHTPOJIb
(MHIUBUAYAJTLHBIA U
(pOHTAIIBHBIN).
BrImmonmaeHre TECTOBBIX
3aJaHuH.

DopMyTUPOBAHUE 3aKOHOB COXPAHEHHUSI MACCHI BEILIECTB U MOCTOSHCTBA
COCTaBa BEUIECTB. Y CTAHOBKA MPUYMHHO-CIIEJCTBEHHOMN CBS3U MEKIY
coJiepKaHNUEM ATHX 3aKOHOB M HAITMCAHUEM XUMUYECKUX (HOopMyT U
YPaBHEHUH. Y CTaHOBKA BOJIFOLIMOHHOM CYIIIHOCTH MEHJIEJIEEBCKOWN U
COBPEMEHHOM (OpMYIIMPOBOK TMepuoandeckoro 3akona /1. U.
MenneneeBa. O0bsicHEeHNE PUINIECKOTO CMBICIIA CUMBOJIUKH
MIePUOIUYECKON TaOIHITBI XUMUYeCKUX dteMeHToB J[. . MenpaeneeBa
(HOMEpOB 3Jie- MEHTA, IEPUOo/Ia, TPYIIIbI) U YCTAHOBKA MPUYMHHO-
CJICZICTBEHHOM CBSA3M MEXK]y CTPOEHUEM aTOMa M 3aKOHOMEPHOCTSAMHU
W3MEHEHUS CBOICTB 3JIEMEHTOB U 00Pa30BaHHBIX UMU BEIIECTB B
MepruoJax u rpyImmax.

OueHka pe3yabTaToB
MIPAKTUYECKUX 3aHATUM.

VYcTaHoBKa 3aBUCUMOCTH CBOMCTB XUMHUUYECKHX BEIIECTB OT CTPOE- HUS
aTOMOB 00Pa3yIOUIMX UX XUMHUYECKUX JI€MEHTOB. XapaKTepUCTHKA
Ba)KHEHIITUX TUIIOB XUMHUYECKUX CBSI3EH M OTHOCHTEILHOCTH 3TOU
TUIIOJIOTHUHN. OG’LHCHGHHG 3aBUCUMOCTHU CBOﬁCTB BCIICCTB OT UX COCTaBa
Y CTPOE- HUS KPUCTAUTMYECKUX PEIIETOK.

HaOmronenue u orieHka
BBIIIOJITHEHUS
MPaKTUYECKHUX

e CTBUIA.

OOBsicCHEHHE CYIIIHOCTH XUMUYECKUX TporieccoB. Kiaccuduxarms
XMMHUYECKHUX PEaKIUH 10 Pa3INYHBIM ITPU3HAKAM: YHCIY H COCTaBY

Y CTHBIN KOHTPOJIb
(MHIUBUAYAJTbHBIA U

MPOAYKTOB U peareHTOB, TeIJI0BOMY (P QeKTy, HalpaBiIeHUIO, (pase, (pOHTAIIBHBIN).

HaJM4MIO KaTaau3aTopa, N3MEHEHHIO CTENEHEN OKUCIIEHUs 1eMeHToB, | [logroroska

00pa3yoIuX BelecTBa. Y CTaHOBKA MMPU3HAKOB OOIIEro ¥ Pa3jIudHOTO | COOOIIEHH.

B TUIIOJIOTUH PEAKLINN JJIsI HEOPraHUYECKON U OPraHMYECKON XUMHUH. BelinnonnHeHue TeCTOBBIX
3aJaHUi

JleMOHCTpUpOBaHUE YMEHUS TOCTAHOBKU 1ETIEH IEATEIIbHOCTH, IToaroroBka

TUTAHUPOBAHMS COOCTBEHHOH JEATEIHHOCTH ISl JOCTHKCHHUS COOOIIEHUH.

ITOCTaBJIEHHBIX LEIEH, MPEIBUICHNS BO3MOXXHBIX PE3yJIbTaTOB ITUX [Touck napopmanuu B

JNEUCTBUMN, OpraHU3alMi CAMOKOHTPOJISI M OLIEHKH IIOJy4E€HHBIX WNHurepHere.

pe3ynbTaToOB BelnonnHeHue TECTOBBIX
3aaHUi

BOCIIPHHUMATB M HA OCHOBE MOJIyYEHHBIX 3HAHUI CaMOCTOSITEIIEHO [ToaroroBka

OLICHBATh MH(POPMAILIUIO, COIepKaNIyrocs B coodmmeHusx CMU, COOOIIIECHUT.

WurepHere, HaydHO-TOMYJSIPHBIX CTaThIX

[Touck nadopmanuu B
HurtepHere.

7.3. OueHo4HbIEe CPEACTB /ISl IPOBEIeHUs TeKyIlel aTTecTaluu

Texymumii KOHTPOJIb MOKET MPOBOIUTHCS B (hopme:
-(pOHTaIBHBIN OIIPOC

-MHAUBUYAJIbHBIM YCTHBIN OIPOC

-IIMCbMEHHBI KOHTPOJIb

-TECTUPOBAHUE 110 TEOPETUUECKOMY MaTEPHAITY
-IIpaKTUYeckas (JlaboparopHas) padbora
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-3ammTa pedepara,
-3aIllMTa BHITOJHEHHOTO 3aJ[aHHS,

-pa3paboTka mpobiemMbl Kypca (cooOIiieHue).

®dopma Brnanenus Jlnunbie kauecTBa Tpuvepsr
3HaHus Ymenus OLICHOYHBIX
aTTecTaluu (HaBBIKH) CTyZICHTa
CpEICTB
VYcerabii Kontpons 3HaHui OrneHka yMeHus Onenka HaBBIKOB | OneHka KonTponsnsie
(MUChMEHHBIN) | IO OTpeeIeHHBIM pasyinyaTh paboTHI ¢ CIOCOOHOCTH BOIIPOCHI T10
oTpoc 1o | mpobaemam KOHKPETHBIC JIUTEPaTypPHBIMH OTIEpaTHBHO U TeMaM
TeMaM HOHSTHUS HCTOYHUKAMHU Ka4eCTBEHHO MpUIIAraroTCs
OTBeYaTh Ha
MOCTaBJICHHbBIE
BOIIPOCHI
Pedepars Kontpons 3HaHuit OrneHka yMeHus Onenka HaBBIKOB | OneHka Temsr pedeparon
IO ONpPEAEIEHHBIM pa3nuyatb paboTsl ¢ CIIOCOOHOCTH K IpUIararTCs
npobiemam KOHKPETHBIC JIUTEPaTyPHBIMH CaMOCTOATEIHHON
HOHSTHUS HUCTOYHUKAMHU paboTe 1 aHATH3Y
JIUTEPaTypPHBIX
HCTOYHHKOB
IIpaxtnueckue | KonTpons 3Hanus OrneHnka yMeHus Onenka HaBbIKOB | OneHka Temsr pabot
(J1abopaTopHbI | TEOPETHYECKHUX paborartsb ¢ paboTsl ¢ CIIOCOOHOCTH HpUIararTCs
) paboTbl OCHOB COBpPEMEHHOU BBIUUCIIUTENILHON | OIEpPaTUBHO U
nH(OPMATUKH H KOMITBIOTEPHOM TEXHUKOM, KaueCTBEHHO
MHQOPMAIMOHHBIX | TEXHUKOH, MPUKIIaAHBIMU pemats
TEXHOJIOTHH, UCIIONIb30BaTh MIPOTrPaMMHBIMHU MIOCTaBJICHHbIC Ha
BO3MOXKHOCTEH H BO3MO>KHOCTH CpeAcTBaMu MpPaKTHIECKUX
IPUHIUIOB BBIUUCIIUTEIBHON paboTax 3amauu u
HCTOJIb30BAaHUS TEXHUKU U apryMeHTHPOBaTh
COBPEMEHHOU IPOrPaMMHOTO pe3yabTaThl
KOMIBIOTEPHOI obecrieueHus Ipu
TEXHHKH. penIeHun
MpPaKTHIECKUX
3a7ad.
TectupoBanue | Konrpons 3HaHuUit OrneHka yMeHus Onenka HaBeIKOB | OneHka Bonpocsr
IO ONpPEAEIECHHBIM pa3nuyatb JIOTHYECKOT0 CIIOCOOHOCTH IpUIararTCs
npoOiemam KOHKpETHBIE aHanm3a u OIEPATUBHO U
MOHATHUS CUHTE3a IpU Ka4yeCTBEHHO
COIOCTABJICHUH OTBEYaTh Ha
KOHKPETHBIX MIOCTaBJICHHBIE
TIOHATUI BOIIPOCHI

Pegpepam. Pedepar sBisercss HPOAYKTOM CaMOCTOSTEIBHOH paldOThl ydamierocs u
IpEJCTaBIseT CcOOOM KpaTKoe HU3J0KEHHE B IHCbMEHHOM BHUJE MOJIYYEHHBIX pPE3yJIbTaTOB
TEOPETUYECKOTO aHajn3a ONpEACNICHHON HayyHOU (y4eOHO-HMCCIeloBaTeNbCKON) TEMBbI, TIe
PacKpbIBAETCs CYyTh UCCIENYEMON MpOOJIEMBI, IPUBOAITCSA Pa3IMUYHbIC TOUKU 3PEHUS, @ TaKXKe
COOCTBEHHBIE B3IJISA/IbI yUAIIEroCs Ha Hee.

Konmponvnas paboma. KontponbHas paboTa sBiIs€TCsI HA0OPOM NPAKTUYECKUX 3aJaHUM

Hn 3aga4 II0 TEMaM H3yqaeM0171 JUCHUIIIIMHBI, ITO3BOJJIAIOIIMUX (bOpMI/IpOBaTB 3HaHUA,

YMEHHUS 00y4aIomuXxcs B 00JIaCTH €CTECTBO3HAHUS.
IIpumepHbIe BOMPOCHI 1JISl YCTHOTO ONPoca (KOHTPOJIbHBIX padoT):
Paznen 1. OOmias n HeopraHuyecKast XUMHS
1. OcHOBHBIE MOHATHS U 3aKOHBI. BemecTtBo. AToM. Mosekyna.
2. XUMUYECKUN 3IEMEHT. AJLTOTPONUS.
3.1IpocTbie U CIIOKHBIE BEILIECTBA.
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4.KayecTBEHHBIN U KOJIMYECTBEHHBIN COCTaB BEILIECTB.
5. XuMu4ecKre 3HaKu U (HOPMYIIBI.
5.0THOCUTENBHBIE aTOMHASI U MOJIEKYJIsipHast Macchl. KonmnyecTBo BemiecTna.
6. OcHOBHBIE 3aKOHBI XUMUHU. CTexnomMeTpusi. 3aKOH COXPaHEHUS MAacChl BEIIECTB.
7. 3aKOH MOCTOSIHCTBA COCTaBa BELIECTB MOJIEKYJIIPHON CTPYKTYPHI.
8.3aKk0H ABOraJpo H CIEICTBUSA U3 HETO.
9.Ilepnoauueckuii 3akoH u [leproguueckas cucreMa XuMHUYECKUX 3aemMeHToB 1. U.
10. CtpoeHue 3JIeKTPOHHBIX 000JI0YE€K aTOMOB JIEMEHTOB MaJIbIX Nepro10B. OcoOeHHOCTH
CTPOCHHUS STIEKTPOHHBIX 000JI0UEK aTOMOB AJIEMEHTOB OOJIBIINX MEPUOJIOB (MIEPEXOTHBIX
9JIEMCHTOB).
11. [onsiTue 06 opOuTansx. s-, p- U d-opOuTanu. DIEKTPOHHbIE KOH(PUTYPAIIUH AaTOMOB
XUMHUYECKHX HJIEMEHTOB.
12. CunpHbIE U cl1abble 3JEKTPOIUTHI, IPUBECTH MPHUMEPHI
13. M3MeHeHue KMCI0THO-OCHOBHBIX CBOMCTB OKCUIOB IO IEPUOAY U MO TPYIIIIE.
14. Kakue peakiiuy Ha3bIBaAlOT HOHOOOMEHHBIMU ?
15. YcnoBus mpoTekaHusi OOMEHHBIX PeaKIuit
16. MloHHBIE peakiiuy, mpoTeKaromre ¢ 00pa3oBaHUEM OCAJKOB, OOBSICHUThH Ha TIPUMEPE
17 WonHbIE peakiuu, MPOTEKAIOIINE ¢ 00pa30BaHUEM MaJIOIUCCOITMUPYIOIINX BEIIECTB
(HarrpuMep BO/IbI), OOBSICHUTH HAa IPUMEPE
18 CocTaBHUTH MOJIHOE M KPATKOE HOHHO- MOJIEKYJIIPHOE YPAaBHEHUE B3aUMO/ICHCTBUS
KapOoHaTa HaTPHS C COISTHOM KUCIOTOM
19.Kakoit Tl KOBAaJIEHTHOM CBSI3M — NOJIAPHAs WM HENOJIAPHAs — B MOJIEKYJIaX CJIEIYIOIIUX
semects? CO, HI, H,S, OF,, CH,? K aromaM, KakuX 3J1€MEHTOB CMEIIAIOTCS OOIIHE
3JIEKTPOHHBIE MTAPBI B 3TUX MOJIEKYIax?
20.Kak n3mensiercs nossipHoCTh cBa3eil B psagy mosekyn: H,O, H,S, H,Te? [Touemy?
21. Onpenenute BajieHTHOCTh  (ocdopa B BemecTBax: PH; P,O;, H;PO,, Mg 5P,
22. Kakue u3 cneAyrolnx BeIecTB IBIsitoTca HOHHbIMU coenuuenusimu: H,, KCI, NH; CaBr;,
CH4, FezO3, sz HO‘ICMY?
23. Onpenenure 3apsabl HOHOB B coequHeHusx AlF;, Cs,O, CuCl, FeBr,
24 CocTaBbTe BbIpaKE€HHUE 3aKOHA JICHCTBYIOMIMX MACC JJISl PEaKIUi:
Cirp+CO,n=2CO(r); CuOrp+H,O(r) ¢ ydeTom , 4To TBEpJ0€ BEIIECTBO B YpaBHEHHE 3aKOHA
JEUCTBYIOLIUX MAcC HE BXOJUT
Uemy paBHa crenenb okuciienust atoMoB nemeHToB  AgCl; Ca(OH),; Na
25. KakumMu cBOIMCTBaAaMH — OKHCIUTEIBHBIMHU HIJIM BOCCTAHOBUTEIBHBIMU — 00J1a/1al0T HOHBI:
Ca™; NOy
26. Ykaxure, Kakoe BEIIECTBO SBISETCS OKUCIUTENIEM, KAKOE BOCCTAHOBUTEIIEM:
HNO; + Ca = Ca (NOs), + N,O+ HO omnpenenute k03¢ UIIHEHTH METOAOM 3JIEKTPOHHOTO
OanmaHca
IIpuMepHBbIe TecTOBbIE 3aJaHUSA:
UeMy paBHa BbICIIAsl BaJIEHTHOCTh 3JIEMEHTA XpoMma (ITOpsIKOBbIi HoMep 24)7
a6 0)4 B3 12
Uemy paBHO MaccoBO€ UMCIIO aTomMa?
a) YUCITy MMPOTOHOB B aTOME
0) 4ncity HEUTPOHOB B aTOME
B) YUCIIy HYKJIOHOB B aTOME
I') YUCIly 2JIEKTPOHOB B aTOME
Kaxoe kBaHTOBOE UMCIIO XapaKTepU3yeT HaIpaBlIEHUE SJIEKTPOHHOTO 00Jlaka B IPOCTpaHCTBE?
ayn 6)l B m r)m
ATOMBI KaKOT'0 DJIEMEHTA MMEIOT JIEKTPOHHYIO KOH(DUTYPALMIO BHELIHETO CIIOA : ...4s” 4p°?
a) 35 Br 0);N B)pA; 1)nV
Uewm oTnmyaroTcs aToMbl H30TOIIOB OJTHOTO 3JIEMEHTA 7
a) 9YMCJIOM MPOTOHOB  0) YMCIIOM HEHTPOHOB  B) YHCIIOM DJIEKTPOHOB T) 3apsIOM sizipa
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Kakoe KBaHTOBOE YMCIIO XapaKTepU3yeT pa3Mmep dIEKTPOHHOro obaka ?
ayn ©O0)1 B m T1)m
Kakue 3HaueHus: npUHIMAaeT MarHUTHOE KBAHTOBOE YMCIIO [T opOuTanei d-moaypoBHs ?
a)0,1,2 0)-2,-1,0,+1,+2 B)-1,0,+1 1)1,2,3
Kak o603HauaeTcs moypoBeHb, it KoToporo n=4 u 1=07?
a)4f ©6)4d B) 4p r4s
B kakux Mosekynax CylecTBYeT HENOoJIsIpHas KOBaJIEHTHAs CBS3b 7
al, 6)CO, BXK,O r) H,O
Kak u3zmensercs noisipHocTs cBsi3elt B pany monekyn : H,O — H,S — H,Se — H,Te ?
a) He U3MEHAETCS  O) YBEIMYMBACTCS B) YMEHBIIACTCS T) YBEJIUYHBACTCS U YMEHBIIIACTCS
Kakue u3 cieayromux BeIEeCTB MOTYT SIBISATHCS OKHCIUTENISAMHU 7
a)NH; 0)Bn, B) Fe r)Na
Kak HasbIBaeTCs CIEAYIOIIHMHI IPOLECC M CKOJILKO dJIEKTPOHOB B HeM ydactyeT: Cl%-2 CI™'?
a) BOCCTAHOBJICHHE , le 0) OKHCIIEHUE , 2¢ B) BOCCTAaHOBJIEHUE , 2€ T') OKHCJICHHE , le

13.Kakue HepaBEeHCTBA CIIPABEUINBBI JJIs DHAOTEPMUUYECKON peakiuu ?

a)Q<0 ©6)Q>0 B)H<O r) H=0

[Tpu kakux ycrnoBHsiX paBHOBecue oOpatumoii peakiu  No(r) + O,(r) —2NO(1); H>0
CMeIlaeTcsi BIpaBo?

a) MOBBIIICHUE TEMIEPATypbl  0) NOHM)KEHUE TeMIEPaTyphl
I')yMEHBIIIEHNE KOHLIEHTPAI[M1 KUCI0POAa
Kakue HepaBeHCTBa CpaBeUIUBBI JI SHAOTEPMUUYECKON peakiuu ?
ayH>0 ©6)H=0 B)Q>0 1n)Q<0
15.11pu kakux yciaoBusix paBHoBecue ooparumoil peakuuu CO,(r)+C(tB) —2CO (1) ;H<0
CMeEIaeTcs BIEBO?
a) TOHWKCHUE TeMIIepaTypsl  0) yBeIHMUEHHUE aBICHUS
r') yMeHblIeHHe KoHueHTpauu CO
16.YkaxuTe, Kakue BELUIECTBA BCTYIUIIN B PEAKLIUIO, U IIPU KaKUX yCIOBUSX, €CIIU B PE3YJIbTATE
00pa30BaINCh CIEAYIOIINE BEIIECTBA:

a) (CH;COO):Mg + H,;  6) 2CH;COONa + H,O + COy;

B) CH;COOCH; + H,O
17.MoOHO 71 U3 CIEAYIOLUX PEAreHTOB MOJIYYUTh YKCYCHYIO KUCIIOTY, ¥ IIPU KaKUX YCIOBHSIX:

a)CH;-CH»-OH °— 6)CH;-CH; %™ _—»)CHCl *  r)NaCl—p

B) YBCJIMYCHUC NABJICHUA

B) yBenuueHue koHuenTpauuu CO,

n) CH;-CH,- CH- COOH *
I

—©)Qu(OH), x) CH,=CH, 3) HC=CH_

7.4 OneHOYHBIE CPEACTBA s IPOBeJIeHUs IPOMEKYTOYHOM aTTeCTAMU

ITpumepsr
®dopma Bnanenune JInuHbIe KauecTBa p p
3HaHus Vmenns OILIEHOYHBIX
aTTecTallun (HaBBIKH) CTy/IeHTa
CpEeICTB
IK3aMEH KouTpons OueHka yMeHHs O11eHKa HaBLEIKOB Onenka criocobHocTi | Bompocsr:
3HaHHUs 0a30BBIX MOHUMATh JIOTHYECKOTO TPaMOTHO U YETKO
. MIPUIIAraroTCst
MIOJIOKECHHUH B CIIeUANbHYIO CONOCTABJICHUSI U u3Naratb MaTepuan
o0acTu mpasa TEPMUHOJIOTHIO XapaKTePUCTUKU
00BEKTOB
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COLMAIILHOTO
obecrieuenus

OrneHka yMEHHs
pelaTh THIIOBBIC
3a/1a49M B
obmacTu
po¢eCCHOHATIBH
OH JCATEIBHOCTH

O11eHKa HAaBLIKOB
JIOTHYECKOTO
MBIIUICHHS TTPH
peleHuH 3a71a4 B
obnacTu
npodeccroHansHO
W IeATeILHOCTH

O11eHKa CII0OCOOHOCTH
rPaMOTHO M YETKO
M3IIaraTh X0
peIIeHusI 3a1a49 B
obmacTi
npoQeCCUOHATBHOM
JEATEIBHOCTH U
apryMeHTHPOBATh
Pe3yabTATHI

3amaun
MPUIAraroTCs

7.4.1. IlpumepHBbIe BONPOCHI /ISl IPOBeIeHNs TPOMEKYTOYHOM aTTeCTAlUH
(3aver, nuddepeHpPOBaAHHBII 324eT)
[IpoBeneHue 3a4eTa HEe MPEILYCMOTPEHO.
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7.4.2 Bonipochl UIs1 NPOBeIeHHUA IK3aMeHa

1.Ilepnoanueckuii 3akoH [[.1.Menneneesa. Otkpritue J[.M.MenneneeBsiM [leproaunueckoro

3aKOHa

2. CTpyKTypa MepuoIudecKoil TaOIUIIbI: TEPUOIbI (MAJIBIE M OOJIBIINE), TPYIIIHI (TIaBHAS U

mo0oyHasi).

3. Ctpoenue atoma u Ilepuoauueckuii 3akon J[.M.Menneneena.

4. CTpoeHue MEeKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB MaJIbIX IEPUOOB.

5. OcoGeHHOCTH CTPOEHUS NIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB OOJBIINX TIEPUOIOB

(mepexoIHbIX ATEMEHTOB).

6. ITonsitie 06 opbutansx. s-, p- u d-opoéuranu.

7 DNeKTpOHHBIC KOHPUTYpAITUTH aTOMOB

8. Metamibl. OCOOCHHOCTH CTPOCHHUS aTOMOB U KPUCTAIUIOB. DH3NYECKIE CBONCTBA METAIIIOB.

9. Knaccudukanys MeTamioB Mo pa3InyHbIM MpU3HaKaM. XMMHUYECKHE CBONCTBA METAJIIOB.
10. DAEKTPOXUMHUUSCKUN PsiT HANTPsDKEHUH MeTaioB. O01muye criocoObl OTyYeHHS] METAJLIOB.
11.Hemetanmnbsl. OcOOEHHOCTH CTPOCHHS aTOMOB.

12. 3aBUCMMOCTB CBOMCTB rajJIOr€HOB OT UX NoJiokeHus B [lepuoanueckoii cucreme.
13.0kucnurenbHble U BOCCTAHOBHUTENIBHBIE CBOWCTBA HEMETANIOB B 33aBUCUMOCTH OT HX

MOJIOKEHUS B PAY SJIEKTPOOTPULIATETLHOCTH.

14.AnudaTuueckue yriieBoI0pOIbI

15.Xumunueckue cBoiicTBa ajikaHoB. I[puMeHeHne alnkaHOB Ha OCHOBE CBOMCTB.

16.AnkeHbl. DTUJIEH, €TO TTOJIydeHHE [ OMOIOTHYeCKui psijI, N30MEpHs, HOMEHKIIATypa aJKeHOB.

XuMHYECKUE CBOMCTBA dTUiCHA: [IpuMenenue sTuieHa Ha OCHOBE CBOMCTB.

17. Ankunbl. AuetnieH. XMMHYECKHE CBOMCTBa arleTuieHa. [I[pumenenue ametuieHa

18. CornpsikeHHbIE TUEHBI

19.Xumndaeckue cBoiicTBa Oyraauena-1,3 u nzonpeHa: odbecBeyrnBaHue OPOMHOMN BOABI U

MOoJIMMEpU3aIusl B KayuyKu

20. HatypanbHblid 1 CHHTETUYECKUE KaydyKH.

21. Pe3una.

22. Kucnopoacoaepxamnme OpraHi4eckiue CoOeIMHEHUs

23.CaupTtsl.

24 .®enoi. dusznueckue U XMMHUYECKUE CBOMCTBA (eHoa.

25. Anpnerunsl. [loustue 00 anbaerumax.

26. Kap6onosbie kucioThl. [ToHsATHE 0 KapOOHOBBIX KHcoTax. KapOokcuibpHas rpymmna Kak
byHKIMOHATIBHAS

27. IlmacTMmaccsl.

28.I1ony4yeHue noJIMMEpPOB PeaKLUen MOTMMEPHU3ALUN U TTOJIMKOHICHCALINH.
29.TepMoIuTacTUYHBIE U TEPMOPEAKTUBHBIE TU1acTMaccsl. [IpeacraBurenu miactmacce.

30. Bonoxkna, ux kinaccuduxanus. [lonydeHue BOJIOKOH.

1. Hanummre ypaBHEHUs MPOTEKAOIIUX PEaKIUi B MOJIEKYJISIPHOM U HOHHO-MOJIEKYIIPHOM
BUJIE.

2. O0BsiCHUTE, TTOYEMY OHU TTPOTEKAIOT?

A) cynbtun 6apus + cynbdar uHKa

b) Hutpatr nmHKa+ Cynbbug HATPUS

OH
3.CocTaBpTE YpaBHEHMsI pEakUUi CIEAYIOLUIUMX MPEBPALICHUM, HCIOIb3Yysl CTPYKTYpHbBIE
(bopMyInbl OPraHMYECKUX BEIIECTB!
1- xsopriponian  -FpoONIAHON-1  IpemmHaNb  [IPOIIHEMOBAS KUCIOTA —>
2-XJIOPIPOMMOHOBAS KUCTIOTa
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4. Kakoii TUII KOBAJIEHTHOM CBSA3M — NOJISIPHASI UM HETIOJSIPHAS — B MOJIEKYJIaX CIIEIYIOIINX
semects? CO, HI, H,S, OF,, CH,? K aromam, Kakux 3JIEMEHTOB CMEIIAIOTCS 00IIIHE
AJIEKTPOHHBIE TIApbI B 3TUX MOJIEKy1ax?

5. Kak n3mensiercst mossipHOCTh cBsi3el B psaay monekyn: H,O, H,S, H,Te? ITouemy?

6. Onpenenure BateHTHOCTh (ocdopa B BemecTBax: PH; P,Os, H;PO., Mg 5P,

7. Kakue u3 cieayronmx BemecTB ABISIIOTCS HOHHbIMU coequHenusiMu: H,, KCl, NH; CaBr;,
CH,, Fe 05, N,? Ilouemy?

8.. Onmpenenute 3apsanbl HOHOB B coequHeHusx AlF;, Cs,0, CuCl,, FeBr,

7.4.3 IlpumepHble IK3aMeHALMOHHBIE 32124 Ha IK3aMeH/1uddepeHIMPOBAHHBIH
3a4yer

3agaua 1. JlokaxuTe Tpems peakUMs MM C pa3HbIMU  KJaccaMd  BEIECTB
BOCCTAaHOBHUTEIIBHBIC CBOMCTBA MarHusl.

3anaya 2.0cyliecTBUTH NPEBPALLEHUS:

N2 — NH% — NO —> N02 — HNO} — NH4NO§

3apaya 3. Ckonpko rpamm okcuga meau (II) momyuuTcs mpu pas3iioKEHHH TaKOro e
kosnuectBa Tuapokcuaa meau (I), Ha pacTtBopeHue kotoporo 3arparwioch 19,6r 20%-ro
pacTBopa CepHOM KUCIOTHI?

3agaua 4. 13 BemectB, Gpopmynsl kotopeix S, Ca, SO,, H,SO,, BaSO4, SOs;, Na,SO;?
CocraBbTe reHeTUYECKUM Ps/I.

3apmauya 5. CocraBpTe cxemy nosiydeHus xjopuna xkenesza (III) u3 oxcuna xenesa (II).
Hag crpenkamu mniepexomoB Hanumute ¢GOpMyIbl HEOOXOAWMBIX BEHIECTB M yCIOBHS
MIPOBEACHUS PEAKITUU.

8 JONMOJHUTEJIBHOE OBECIIEYEHUE JUCHUIIJINHBI
Jlexuunonnsiit MaTepuain no teme: CTpoeHHe BellecTBa
[Ipu oOpa3oBaHMM XUMHUYECKOM CBSI3M MPOUCXOJUT TepepaclpeiefieHie B MPOCTPAHCTBE
ANEKTPOHHBIX IUIOTHOCTEH, MEpPBOHAYAIBLHO MPUHAIIEKABIIMX pa3HbIM aroMaM. [lockobky
HauMeHee MPOYHO CBSI3aHBl C SAJPOM 3JIEKTPOHBI BHEIIHETO YPOBHS, TO 3TUM 3JEKTPOHAM
MPUHAUICKUT TJaBHAs poJib B 0Opa3oBaHWM XMMHUYECKOW CBsI3U. KONMMYECTBO XMMHUYECKHX
CBsi3el, 00Opa30BaHHBIX JaHHBIM aTOMOM B COEIMHEHUU, HA3bIBAIOT BaJCHTHOCTHIO. DJIEKTPOHBHI,
NPUHUMAIOIIME yYacThe B 00pa30BaHUU XMMUYECKOM CBSI3U, HA3bIBAIOTCS BAJICHTHBIMU: Y S- U P
3JIEMEHTOB — 3TO BHEIIHHE 3JIEKTPOHBI, y d- 3JIEeMEHTOB — BHEIIHHE (ITOCIETHUE) S-IEKTPOHBI
u mnpennocienaue d-snexkTpoHsl. C SHEPreTHUecKod TOUYKM 3pEeHUs Hambosiee YCTONYMBBIM
SIBJIIETCSL aTOM, Ha BHEIIHEM YPOBHE KOTOPOTO COAEPKUTCS MAaKCUMAJIBHOE YHCIIO AJIEKTPOHOB (2
1 8 2NEeKTpOHOB). Takoll ypOBEHb Ha3bIBAIOT 3aBEPILIEHHBIM. 3aBEPILIECHHbBIE YPOBHU OTIIMYAIOTCS
OO0JIBIION MPOYHOCTHIO U XapaKTEPHBI I aTOMOB OJIarOPOAHBIX T'a30B, MO3TOMY MPU OOBIYHBIX
YCJIOBHSIX OHU HaXOASTCS B COCTOSIHUM XUMHUUYECKU MHEPTHOTO OJTHOATOMHOTO Tasa.

VY aroMoB Jpyrux »JIEMEHTOB BHEIIHUE IHEPreTUYECKHE YpOBHU He3aBeplleHHble. B
IIPOLIECCE XMM PEAKLUU OCYIIECTBISAETCS 3aBEPIICHUE BHEIIHMX YPOBHEW, YTO OCTHIaeTcs
b0 TPUCOCNMHEHHWEM, JUOO OTJadel »dIIGKTPOHOB, a TaKke O00pa3oBaHHEM OOMIMX
SNEKTPOHHBIX Map. OTH CHOCOOBI MPUBOAAT K OOpa30BaHUIO JIByX OCHOBHBIX THIIOB CBSI3U:
KOBaJICHTHOW M HOHHOU. TakuM 00pa3oM, mpu 0Opa30BaHUU MOJICKYJIbI K&K aTOM CTPEMHUTCS
npuoOpecTH YCTOWYMBYIO BHEIIHIOIO JIIEKTPOHHYIO O00JOUKY: JHOO ABYXAIEKTPOHHYIO
(my6met), MO0 BOCHMH-3JIEKTPOMHYIO (OKTET). DTa 3aKOHOMEPHOCTh IIOJIOKEHA B OCHOBY
TEOpHH 00pa30BaHUsA XUMHUYECKOH cBsi3u. OOpa3oBaHNEe XUMUYECKOW CBSA3M 3a CUET 3aBEPILICHUS
BHEUIHUX YPOBHEW B 00pa3yloOIIMX CBsSI3b aTOMaxX COIMPOBOXKIAETCS BbIJEIEHUEM OOJBIIOrO
KOJIMYECTBA DSHEPIUH, TO €CThb BO3HMKHOBEHME XUMHYECKOM CBS3M BCErAa IPOTEKAeT
HK30TEPMUYECKH, TOCKOJIbKY OHO MPHUBOAUT K TMOSIBICHUIO HOBBIX 4YacTHUIl (MOJEKYN),
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o0MamaronMX TPy OOBIYHBIX YCIOBHUSX OONBIIEH YCTOWYMBOCTBIO, a CJEIOBATEIbHO, OHU
MEHBIIEH YHEPTHUEH, UeM y UCXOIHbIX. OHUM U3 CYIIECTBEHHBIX MOKAa3aTeeH, ONpeaesaOnnX
Kakas CBs3b O0Opaszyercs MeXIy aroOMaMu, SIBIISIETCS DIEKTPOOTPUIATENBHOCTh, TO €CTh
CIIOCOOHOCTH ~ aTOMOM  MpPUTATUBAaTh K  cebe  DJIeKTPOHbI  OT  JAPYTUX  aTOMOB.
DNEeKTPOOTPULIATEIBHOCTh aTOMOB  3JIEMEHTOB  HM3MEHSETCSl IOCTENEHHO: B  IEepUoaax
MIEPUOINYECKON CHUCTEMBI CIEBA HAIPABO €€ 3HAYEHHE BO3PACTAET a B IPYIIAX CBEPXY BHU3 —
YMEHBIIACTCA.

XuMH4YecKass CBSI3b, OCYIIECTBIsAEMas 3a c4eT oOpa3oBaHUs OOMUX (CBA3BIBAIOIINX )
ANIEKTPOHHBIX Map, Ha3bIBaeTCs KoBasJeHTHOH.l) Pa3bepem mpumep oOpa3zoBaHUs XMMHUYECKOM
CBA3M MEXIYy AaroMamMH C OJIMHAKOBOM AJIEKTPOOTPULIATEILHOCTBIO, HAIPUMEp, MOJIEKYIIbI
Bonopona H2 O6pa3oBaHne XMMHUYECKOW CBSI3M B MOJIEKYJIE BOJOPOAAa MOXHO IMPEICTABUTH B
Buzae nByx Touek: H- + -H -> H : H unu dyeproukoi, KoTropasi CAMBOJIM3HPYET Mapy JIEKTPOHOB:
H-H KoBasieHTHasi CBsi3b, 00pa30BaHHAs arOMaMU C OJWHAKOBOW 3JIEKTPOOTPHUIATEIHLHOCTHIO
Ha3bIBACTCS HEMOJSApHOW. Takyio CBA3b 00pa3ylOT JABYXaTOMHBIE MOJIEKYNbI, COCTOSIIHE U3
aroMoB ofiHOro Xumu4deckoro snementa: H 2 , Cl 2 u np.2) OGpa3oBaHHe KOBaJICHTHOH CBSI3U
MEXIy aTOMaMH, DJIEKTPOOTPULATENBHOCTh  KOTOPBIX  pPa3IMYaeTCs  HE3HAYUTEIbHO.
KoBaneHnTHast cBs3b, OOpa3oBaHHAs arOMaMd C Pa3IUYHON AIIEKTPOOTPHUIIATEIBHOCTHIO,
Ha3bIBaeTCs MOJSAPHOU. [Ipr KOBaleHTHOM TOJISIPHOU CBS3M DJEKTPOHHAS IJIOTHOCTH OT OOIIei
Mapbl AIEKTPOHOB CMEINICHA K aTOMY C OOJIBIIEH 3JeKTPOOTpUIIaTeNbHOCTRIO. [IpuMepamu MOTyT
cnyxkuth Mosiekyasl H20, NH3, H2S, CH3Cl. KoBanenTHas (moisipHas U HEMOJApHAs) CBA3b B
HaIlMX TpUMepax 00pazoBaiach 3a CYET HECIMAPEHHBIX DJIEKTPOHOB CBSI3BIBAIOIIMXCS aTOMOB.
Takoit MexaHn3M oOpa30BaHUs KOBAJIEHTHOM CBS3M Ha3bIBaeTCsi OOMEHHBIM. Jlpyroii MexaHu3Mm
00pa3oBaHMs KOBAJICHTHOM CBS3M — JIOHOPHO-AaKLENTOPHBIH. B 3TOM ciiydae cBS3b BO3HHKAET 32
CUET JIBYX CHApEHHBIX JJICKTPOHOB OJHOTO aroma (JOHOpa) M CBOOOJHON OpOMTAIU IPYroro

aroma (aKuenTop). XopoIo N3BECTHBIN MpUMep — 00pa30BaHKWE MOHA AMMOHMSL: HT+NH3 -> |

H:NH3 |t <===== > NH4* aKIENnTop JOHOP MOH aMMOHHUSA 3JIeKTpoHOB. [Ipu oOpazoBaHun
MOHA aMMOHHS JJICKTPOHHAs Tapa a3oTa CTaHOBUTCA oOmieit s aromoB N um H, To ecthb
BO3HUKAET 4YETBEpPTasl CBs3b, KOTOpas HE OTIMYAETCS OT OCTaJbHBIX Tpex. VX u300paxkaror
OIMHAKOBO:

H+

H-N-H
H

HoHHasg cBA3b BO3HUKAET MEXKIY aTOMaMH, 3JIEKTPOOTPULATEIBHOCTh KOTOPBIX PE3KO
pasznmuuaercs Paccmorpum cmoco06 oOpaszoBaHuss Ha mnpumepe xsopuaa Harpus NaCl.
DNEKTPOHHYIO KOH(PUTYPAITUIO aTOMOB HATpUsl M XJIOpa MOXHO mpeacTaButh: 11 Na Is2 252 2p 6
3s1; 17 Cl Is2 2p 6 3s2 3p5 Kak 3TO aToMbl C HE3aBEPIIEHHBIMU YHEPIETUUECKUMH YPOBHSIMHU.
OueBUIHO, IS MX 3aBEPUICHUS aTOMY HaTpUs JIETYE OTAATH OJUH JIEKTPOH, YeM IIPUCOEIUHUTD
CEMb, a aTOMy XJIOpa JIErYe MPUCOECAUHUTD OAMH 3JIEKTPOH, YEM OTIaTh ceMb. IIpu xuMnyeckom
B3aMMOACUCTBUM aTOM HATPHs MOJHOCTBIO OTHAET ONMH NIEKTPOH, a arOM XJIOpAa NMPUHUMAET
ero. CxeMaTM4HoO 3TO MOXHO 3anucarh Tak: Na. — 1 e —> Na+ noH Harpus, ycToH4uBas
BOCBMUDAJIEKTpOHHAs 152 2s2 2p6 00oJi0uka 3a c4eT BTOpOro sHeprernyeckoro yposHs. :Cl + le
--> .Cl - uoH xJopa, ycTOWYHMBas BOCBMHUAJIEKTpOHHas oOojouka. Mexny monamu Na+ u Cl-
BO3HUKAIOT CHJIBI DJIEKTPOCTAaTUYECKOTO TMPUTSDKEHMs, B pe3ylbTare uero olpasyercs
COEIUHEHHUE.

XuMudeckast CBf3b, OCYIIECTBISEMas 3a CUYET DIIEKTPOCTATUYECKOTO NPUTHKCHHUS MEKIY
MOHAaMH, Ha3bIBaeTCA MOHHOM cBA3bI0. CoeanHeHus, 00pa30BaHHBIC MyTEM NPUTSHKEHHSI HOHOB
Ha3bIBAlOTCSI MOHHBIMU. [OHHBIE COEOMHEHMSI COCTOST W3 OTACIBHBIX MOJIEKYN TOJIBKO B
napooOpa3HOM COCTOSHUH. B TBepIOM (KpUCTAJUIMYECKOM) COCTOSSHUM HMOHHBIE COCTUHEHUS
COCTOST H3 3aKOHOMEPHO PACIOJIOKEHHBIX IIOJOXKHUTEIBHBIX M OTPULIATCIIBHBIX HOHOB.
Mortekysbl B 3TOM ciy4dae OTCYTCTBYIOT. VIOHHBIe coeuHEeHns 00pa3yloT pe3Ko pa3inyHble MO
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BEJIMYUHE 3JIEKTPOOTPULATEIIBHOCTH AIEMEHThl MMaBHbIX noAarpynn I m Il rpynnm u miaBHBIX
noarpynn VI u VII rpynmn. HMOHHBIX cOeqMHEHME CpaBHUTENBHO HeMHoro. Hampumep
neopraanueckue conmu: NH4Cl (mon ammonnst NH4 + u non xsopa Cl-), a Takxke coneoOpa3Hbie
OpraHMYECKHE COCIMHEHUS: aJKOTOJISITHI COJMM KapOOHOBBIX KHUCIIOT, COJM aMMHOB HemomnspHas
KOBAJICHTHAs CBSI3b M MOHHAs CBSI3b — JIBAa MPEJEIbHBIX CIydasl pacipeneseHusl 3JeKTPOHHOU
IJIOTHOCTH. HemomsipHOW CBsSI3M OTBEYAaEeT PAaBHOMEPHOE PACIPEICIICHUE CBS3YIOLIErO JBYX
ANIEKTPOHHOTO OOJaKka MEXAy OJMHAKOBBIMH aroMamu. HaoOOopoT, mpu HOHHOW CBSI3U
CBSI3YIOIIME 3JEKTPOHHOE 00JIaKO MPAKTUUECKU MOTHOCTHIO PUHAIUIEKUT OJHOMY U3 aTOMOB. B
OOJBIIMHCTBE KE COCTMHEHUN XMMHYECKHE CBSA3HM OKA3bIBAIOT MPOMEKYTOYHBIMU MEXKIY STUMHU
BHJIAMH CBSI3H, TO €CTh B HUX OCYILECTBIISETCS MOJISIPHAS KOBAJICHTHAS CBA3b.

Merannuueckasi CBS3b CYIIECTBYET B MeTaulaX B TBEPJOM B JKHUJIKOM COCTOSHUU. B
COOTBETCTBUH C MOJOXKEHHEM B MEPUOIUYECKON CHCTEME aTOMbl METAJUIOB HUMEIOT HEOOJBIIOE
YUCJIO BAJIECHTHBIX MIEKTPOHOB (1-3 3yeKTpoHAa) M HU3KYIO SHEPrui0 HOHU3auuu (OTpbIBa
anekTpoHa). [loaToMy BajeHTHBIE IIEKTPOHBI Cl1a00 YAEPKUBAIOTCS B aTOME, JIETKO OTPHIBAIOTCS
U HMMEIOT BO3MOXHOCThH IE€peMelaThCcsi MO BCeMy KpucTamly. B y3max kpucramimueckon
pELIETKH METaJlJIOB HaXOASTCS CBOOOJIHBIE aTOMBbI, MOJIOKHUTENBHO 3apsKEHHbIE KOHBI, a 4acTh
BaJICHTHBIX JJICKTPOHOB, CBOOOMHO TMEpeMemasch B 00beMe KPUCTALTUYECKON pEeIIeTKH,
o0pasyeT <«dNEeKTPOHHBIA Ta3», 00ECIEeUMBAIOIIMK CBSI3b MEXTYy aroMaMu Metawia. CBs3b,
KOTOPYIO OCYIIECTBISIOT OTHOCHUTEIHHO CBOOOIHBIC DJIEKTPOHBI MEXAY HOHAMHU METaUIOB B
KPUCTAIJIMYECKOM PpEIIEeTKE, HAa3bIBACTCS METAJUIMYECKOM CBA3bO. MeTamumueckass CBSI3b
BO3HHUKAET 3a CUeT 000OIIECTBICHNS aTOMAMH BAJICHTHBIX MEKTPOHOB. OTHAKO MEXKIY dTUMHU
BUJIAaMH CBSI3U €CTh CYLIECTBEHHOE pa3jinyue. DJNEKTPOHBI, OCYIIECTBISIOMINE KOBAaJECHTHYIO
CBSI3b, B OCHOBHOM MPEOBIBAIOT B HETMIOCPEACTBEHHOM OJNIM30CTH OT JABYX COEIMHEHHBIX aTOMOB.
B ciydae metamnueckoi CBSA3M 3JEKTPOHBI, OCYIIECTBIIAIONINE CBSA3b, IEPEMEILAIOTCS 110 BCEMY
KyCKy MeTa/ula. DTHM OIPEACSIOTCS OOIIrMe MPU3HAKH METAJIOB: METaJUIMYeCKUil Oneck,
Xopomias MPOBOJUMOCTh TEIJIOTHI U 3JEKTPUUYECTBA, KOBKOCTb, IUIACTUYHOCTh U T. A. O0mum
XUMUYECKUM CBOMCTBOM METAJIJIOB SIBJIIETCSI UX OTHOCUTEIBHO BBICOKAs BOCCTAHOBUTEIbHAs
CIOCOOHOCTb.

Bopoponnbie cBsi3m MOTYT 0Opa3OBBIBATHCS MEXKIY aTOMOM BOJOPOA, CBSI3aHHBIM C
aTOMOM JIEKTPOOTPHULIATETILHOTO 3JIEMEHTA, U AIEKTPOOTPULIATEIBHBIM IEMEHTOM, UMEKOLIUM
cBobonuyro mapy 3mekTpoHoB(O,FN). BomoponHas cBs3b 0OyCIIOBIEHA 3JEKTPOCTATUYECCKUM
MPUTSKEHUEM, KOTOPOMY CITOCOOCTBYIOT Majble pa3Mepbl aToMa BOIOPO/Ia, U OTYACTH, TOHOPHO-
aKIENTOPHBIM B3aWMOJIEHCTBUEM. BomopomHas CBsI3b MOXET OBITh MEXKMOJCKYISIPHOU U
BHYTpUMOJIeKYIsipHOH. CBsizn 0-H mMeroT BblpakeHHBIM TOJSIpHBIM Xapaktep: BomopomHas
CBSI3p TOpa3fo Oojee cnabas, yeM HWOHHAs WU KOBaJEHTHAs, HO Ooyiee CHJIbHAs, 4YeM
MEXMOJIEKYISIpHOE  B3auMojielicTBUe. BomgopomgHbsie cBA3M  OOYCIIaBIMBAIOT — HEKOTOPBIE
¢u3nyeckre CBOMCTBAa BELIECTB (HANpUMEp, BBICOKHE TeMIleparypbl KureHus). OcoOeHHO
pacnpoCTpaHEeHbl BOAOPOAHBIE CBSI3U B MOJIEKYNIaX OEJIKOB, HYKJIEHMHOBBIX KHCIOT U JIPYIHX
OMOJIOTMYECKH Ba)KHBIX COCAMHCHUM, OOecredrBas UM OIPEACTICHHYI0 MPOCTPAHCTBEHHYIO
CTPYKTYpY (OpraHHU3alIHIo).
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