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1 TIACTIIOPT PABOYE# TPOT'PAMMBI YYEBHOM
TACIATLITAHBI

1.1 O6masi XxapakTepucTHKA Y4eOHOi TN CUHIITHHBI

Pabouass mporpamma yueOHoil mucuumimabsl bJ[.08 Xumus sBisercs YacThbl0 OCHOBHOM
npodeccuoHanbHOM 00pazoBaTeIbHON MPOrpaMMoil B cooTBeTcTBUU ¢ DeniepalibHbIM TOCY1apCTBEHHBIM
o0pa3oBaTeNbHBIM CTAaHAAPTOM cpenHero (mojHoro) obmiero oOpa3zoBanus u  DenepalibHBIM
roCy/1IapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHIAPTOM CpeaHero npodeccnoHanbHOTO 00pa3zoBaHus (Hanee
@I'OC CIIO) ans cnenmanbHocty 38.02.01 DxoHOMEKA M OyXTanTepCKUl y4eT (TI0 OTpacsiM)

Coneprxanne nporpamMmbl bJ[. 08 Xumust HanpaBlieHO HA TOCTHIKEHUE CICAYIOIMINX Yelell.

dopmMupoBaHUEe Yy CTYJEHTOB IMPEACTABICHUS O XUMHUYECKOM COCTaBIAIOIIEH €CTECTBEHHO-
HAyYHOW KapTHHBI MHpAa KaK OCHOBBI TPUHSATHS PEIICHUNA B >KU3HCHHBIX M IMPOU3BOJCTBEHHBIX
CUTYalUsiX, OTBETCTBEHHOI'O IOBE/ICHUS B IPUPOIHOIL cpesie

1.2 MecTo QUCHUIUIMHBI B CTPYKTYpe NMPOrpaMMbl NMOATOTOBKH CHENHATHUCTOB CPeIHEro
3B€HAa

VYueOHast obmeoOpazoBarenbHas nucuuiuinHa bJl. 08 Xumus oTHOcHTCS K 0a30BOMY IHKITY
OCHOBHOI1 NpodeccruoHaIbHON 00pa30BaTeIbHON IPOrPaMMBI.

3agaun AMCHUIIMHBI:

1) chopMupoBaTh NOHMMAHHE 3aKOHOMEPHOCTEN IPOTEKAHUS XUMHUYECKUX MPOIECCOB H
SBJICHUA B OKpYXalOlIeW cpele, MEJIOCTHONH HAay4YHOW KAapTHHBI MHpa, B3aMMOCBSI3U W
B3aMMO3aBUCHMOCTH €CTECTBEHHBIX HaYK;

2) pa3sBUTb YMEHUS COCTABIATH (OPMYJbl HEOPraHMYECKHX UM OPraHUYECKUX BELIECTB,
YpaBHCHHSI XMMHUYCCKHX PEAKIHHA, OOBSICHATh WX CMBICI, MHTCPIPETUPOBATh PE3YJIbTAThl XUMHUYCCKHX
9KCIIEPUMECHTOB,

3) cdopMmpOBaTL HABBIKM IIPOBEACHUS IPOCTEMINMX XMMHMYECKHMX OKCHEPHMEHTAIbHBIX
HCCIICIOBAaHUM ¢ COOJIIOJCHUEM IMpaBui 0Oe30MacHOro oOpallleHHs C BEHIECTBAaMH M J1a0OPaTOPHBIM
o0opynoBaHUEM;

4) pa3BUTHL yMEHWs MCIIOJIb30BaTh HMH(POPMAIMIO XUMUUYECKOIO XapakTepa W3 pPasjIduHbIX
HCTOYHUKOB;

5) chopmupoBaTh YMEHHUs MPOTHO3MPOBATH IOCIEACTBUS CBOEH NEATEIBHOCTH U XMMUYECKHX
MIPUPOIHBIX, OBITOBBIX U MTPOU3BOJICTBEHHBIX MPOIIECCOB;

6) chopmMupOBATH MOHMMAHUE 3HAYMMOCTH JOCTHKEHMI XMMHUYECKON HAYKHM U TEXHOJOTHH JUIs
Pa3BUTHS COIMATILHON U MTPOU3BOJICTBEHHOM cdep.

1.3 TpeGoBaHuA K pe3yabTATAM OCBOEHUA YUeOHOM AU CHUILIUHBI

OcBoeHue cojepkaHusi y9eOHOW IUCIMIUIMHBI XUMHS OOECIeYMBaeT TOCTHKEHUECTYICHTaMHU
CIIEAYIOIINX Pe3yJbTaTOB:

JUYHOCMHBIX:

- YyBCTBO TOPJOCTH U YBAXKEHHS K HCTOPUM M JOCTHDKEHUSIM OTEUECTBEHHOM HaYyKH;
IrpaMOTHOE TOBeJleHHE B MPO(eCcCHOHANBHON NeATeNbHOCTH M ObITY IpH oOpalleHuu ¢ npudopaMu U
YCTPOMCTBAMM;

- TOTOBHOCTh K TIPOJIOJDKEHUIO 00pa30BaHMs ¥ TOBBIIICHUS KBaTHU(PHUKAIMA B W30paHHOU
poeCCUOHATILHON JeSITeIbHOCTH U 00bEKTUBHOE OCO3HAHUE POJIM €CTECTBEHHOHAYYHBIX KOMITETECHIINN
B OTOM;

- YMEHHUE UCMOIb30BAaTh JOCTH)KEHUS COBPEMEHHOH HAyKl M €CTECTBEHHOHAYYHBIX
TEXHOJIOTUH Ui TOBBIMIEHHWS COOCTBEHHOTO HHTEIUIEKTYaJbHOTO  pa3BUTHS B BBIOpaHHOM
poeCcCHOHATILHOMN 1eATeNbHOCTH;

- YMEHHE CaMOCTOSITEIbHO JOOBIBAaTH HOBBIC JJIsI ceOs €CTeCTBEHHOHAYYHBIC 3HAHMUS,
UCHOJB3Ys JAJISl 3TOTO JOCTYIHBIE UCTOYHUKH UH(POPMALIUY;

- YMEHHE BBICTPAaWBaTh KOHCTPYKTHBHBIE B3aMMOOTHOIICHHS B KOMAaHJE IO PEIICHUIO
001IMX 3a1a4;

- YMEHHE VIPaBIATH CBOCH IO3HABATEIFHON ESTEIBHOCTHIO, MPOBOJNUTH CaMOOIICHKY
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YpOBHSI COOCTBEHHOT'O UHTEJIEKTYAJIbHOTO Pa3BUTHS;

MemanpeomemHulx.

- WCIIOJIb30BAHUE PA3JIMYHBIX BUJOB IIO3HABATENIbHOMW JEATEIBbHOCTH JUIS PELIEHUs
CCTCCTBCHHOHAYYHLIX 3aAa4, NMPHUMCHCHUC OCHOBHBLIX MCTOAOB IIO3HAHHA (Ha6JHOZ[eHI/I$I, OIIMCaHuA,
U3MEpEeHUs, SKCIIEPUMEHTA) I U3YUYCHHs PA3IUYHBIX CTOPOH OKPYKaIOLIEHIeHCTBUTEEHOCTH;

- HUCITOJIB30BaHUC OCHOBHBIX  HMHTCJUICKTYAJIbHBIX onepauI/If/i: IIOCTAaHOBKU 3aJda4u,
(dbopMyIMpoBaHUs THIIOTE3, aHAJIN3a U CUHTE3a, CpPaBHEHUs, 0000IEHNUs, CUCTEMAaTH3aI[UH, BbISBICHUS
NMPUYMHHO-CJICICTBEHHBIX CBSA3€H, IOMCKAa aHAJIOTOB, (OPMYJIMPOBAHUS BBIBOJAOB JUIS H3YUYECHUS
pPa3IMYHBIX CTOPOH H3Y4YaeMbIX OOBEKTOB, SBJICHUW U TMPOIECCOB, C KOTOPHIMH BO3HUKAET
HEO0OXOIMMOCTh CTAIKUBATHCS B MPOPECCHOHATBHON cdepe;

- yMEHHE TeHEpUPOBATh UJIEU U ONPENEIATh CPEACTBA, HEOOXOIUMBIE JUISl UX pealn3aluy;

- YMCHHUEC HUCIIOJIB30BATh PA3JIMYHBIC HCTOYHHMKHU I IMOJTYUYCHUSA CCTCCTBGHHOHaquOﬁ
nH(OpMaIIUY, OLIEHUBATH €€ IOCTOBEPHOCTH;

- YMEHHUE aHAIM3UPOBATH U MPEICTABIATH HH)OPMAIUIO B pa3IMYHBIX BUAAX;

- yMEeHHE MYyOJUYHO TPEACTABIATH pPE3yJabTaTbl COOCTBEHHOTO WCCIIEOBaHUS, BECTU
TMCKYCCHH, JOCTYITHO M TAPMOHMYHO COYeTast CoJepKanue 1 (GopMbl IpeIcTaBIsieMOHH(OPMAIIIH;

npeoMemHblX.

- BJIAJIETh CHCTEMOM XHMHYECKMX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOMOJIArArONIne
MOHATHS (XMMHYCCKHI 3JIEMEHT, aTOM, 3JIEKTPOHHAsT 000JI0YKa aToMa, S-, p-, 0-3J1eKTpOHHBIC OpOHUTAIH
aTOMOB, HMOH, MOJIEKYJIa, BAJIEHTHOCTb, AJIEKTPOOTPHULATEIIBHOCTh, CTENEHb OKHUCIEHHUS, XUMUYECKas
CBSI3b, MOJIb, MOJISIPHAs Macca, MOJSPHBIA O0BEM, YIJIICPOJHBIN CKeyeT, (yHKIMOHAJIbHAs TPYIIIa,
pagukan, H30MEpUsl, H30MEpbl, T'OMOJOTMYECKHN psAJ, TOMOJIOTH, YIJIEBOJOPOIbI, KHUCIOPOA- U
a30TCO/ICpKAIINE COCTUHEHHMS], OMOJIOTUYECKU aKTUBHBIE BEIECTBA (YIII€BOIbI, JKUPHI, OCTKH ), MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEAMHEHUS, KPUCTAJUIMYECKAss PELIeTKa, THUIIbI
XUMHUYCCKUX peaKIII/Iﬁ (OKI/ICJII/ITGJIBHO- BOCCTAHOBUTCJIBHBIC, OJK30-U OJOHIAOTCPMUUCCKHE, PCAKIHNU
HOHHOTO OOMEHa), pacTBOp, OJEKTPOJIUTHI, HEINEKTPOIUTHI, AIIEKTPOIUTUYECKAsT TUCCOLUAIUS,
OKHCJIMTCIIb, BOCCTAHOBUTCIIb, CKOPOCTH XUMHYECKOU pCaknuun, XUMHUUYCCKOC paBHOBeCI/Ie), TCOPHUHU U
3aKOHBI (TeOpHsl XHMHUYECKOTro CTpoeHHs opranuueckux BemlectB A.M. byrtnepoBa, Teopus
BJIEKTPOJIUTAYECKON AHccolManuu, nepuoandeckui 3akoH .M. MennaeneeBa, 3aKOH COXpaHEHHS
MaccChl), 3aKOHOMEPHOCTH, CHUMBOJUYECKHH S3bIK XUMHUH, (AKTOIOTUYECKHE CBEIEHHUS O CBOMCTBAX,
COCTaBe, TMOJYYEHUU M OE€30MaCHOM HCIOJIb30BAaHUU BAXKHEHIIMX HEOPTaHUYECKUX W OPraHHMYECKHX
BEIIECTB B OBITY MPAKTHUUYECKOM IEATEIHHOCTH YETOBEKa,

- YMCETb BBIABJIATHL XApPAKTCPHBIC TIPU3HAKKW W B3aUMOCBA3bL H3YYCHHBIX HOH?[THfI,
MPUMEHATh COOTBETCTBYIOLIME MOHSATUS IpPU ONHCAHUM CTPOEHUS W CBOMCTB HEOPraHUYECKHX U
OpPraHn4Y€CKuUX BCIIECCTB N UX npeBpameHHﬁ; BBEISIBIISITH B3aHUMOCBS3b XUMHUYECKUX 3HAHUU C IOHATHSIMU U
MpEACTABICHUAMU JPYTIUX €CTCCTBCHHOHAYYHBIX IMTPEAMCTOB,

- YMETh UCIOJIb30BATh HAUMEHOBAHUS XMMHYECKUX COCIMHEHHI MEXIYHapOJHOIO COH03a
TGOpGTH‘-IGCKOﬁ u HpHKJIaI[HOf/JI XUMHU W TPHUBUAJIBHBIC HAa3BaHUSA Ba)KHEHUIITNX BCIIIECTB (3THJ’I€H,
alleTHIIeH, TTUleprH, ¢peHol, GopManbAeria, YKCyCHas KUCIIOTa, TIUIIUH, YTapHbBIN a3, yIIeKUCIbIA Ta3s,
aMMHaK, TalieHasi U3BECTb, HEramleHas H3BeCTb, NUTbEBas COAA M JIPYIMX), COCTaBIATH (OPMYJIbI
HEOPraHMYECKUX U OPTaHMYECKUX BEIIECTB, YPABHEHUS XUMHUYECKHX PEAKIUH, OOBICHITh MX CMBICIH;
MOATBCPIKAATE XAPAKTCPHBIC XUMHUYCCKUC CBOICTBa BCIICCTB COOTBETCTBYIOIIUMH SKCIICPUMCHTAMU U
3aMUCsIMU YPaBHEHUN XUMHUECKUX PEaAKIIHii;

- YMETh YCTAHABJIMBATHb IMNPHUHAMJIC)KHOCTHh HM3YUCHHBIX HCOPraHHUYCCKHUX W OPraHUYCCKHUX
BEILIECTB K OMPEIEICHHBIM KJIacCaM U TPYIIaM COECIUHEHUN, XapaKTepru30BaTh UX COCTAaB U Ba)KHEUIINE
CBOWMCTBA; OMPENETATh BUIBI XUMUUYECKUX CBS3ECH (KOBAJICHTHAs, MOHHAS, METANTHYECKAs, BOAOPOIHAS),
TUTBI KPUCTATUIECKUX PEIIETOK BEIIECTB; KIaCCU(PUIIMPOBATH XUMHUECKUE PEAKIIHH;

- chopMUpOBaTh TMPEACTABICHUA: O XHUMHYECKOW COCTaBIAIONICH €CTECTBEHHOHAYYHOM
KapTUHBI MUPA, POJIM XUMUHU B MIO3HAHUU SIBJICHHUH PHUPOJBI, B (POPMUPOBAHUN MBIIUICHUS U KYJIBTYpPhI
JUYHOCTH, €€ (DYHKIIMOHAIBHONW TPaMOTHOCTH, HEOOXOIWMOMW [JIsi pEIIeHUs MPAKTHYECKUX 3aj1ad u
IKOJIOTHYECKA 0O0CHOBAHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO U MIPUPOJAHOM CpeIe;

- YMETb MPOBOAWUTE PACUCTBI MO XUMHUYCCKHUM (bOpMy.TIaM U YpaBHCHUSAM XHUMHYCCKUX
peaknuii ¢ UCHOJb30BaHUEM (PU3UYECKHX BEIMYUH, XapaKTEPU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOU
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CTOPOHBI: MaccChl, OObeMa (HOPMaJbHBIC YCJIOBHS) Ta30B, KOJHMYECTBA BEIIECTBA;, HCIIOIb30BATh
CUCTCMHBIC XHMUYCCKHUC 3HAHHUA [JIA TPHUHATHA peH_ICHI/Iﬁ B KOHKPCTHBIX - BJIAACTb CHUCTEMOM
XUMUYECKUX 3HAHWM, KOTOpPasl BKJIIOYAET: OCHOBOIOJIATAIONIUE MOHATHS (XUMHUYCCKHH 3JIEMEHT, aTOM,
AJIEKTPOHHAsT 000JI0YKa aToMa, S-, P-, d-3JIEKTPOHHBIE OPOUTAIM aTOMOB, HOH, MOJICKYJIa, BAJICHTHOCTD,
AJIEKTPOOTPHUIIATEIIHHOCTD, CTENEHb OKUCIICHUS, XUMUYECKasl CBS3b, MOJIb, MOJIIPHAs Macca, MOJISPHBIN
00BEM, YIIepOIHBINA CKeNeT, GyHKIMOHATIbHAS TPYIIA, PaAUKall, H30MEpHsi, H30MEPbl, TOMOJIOTHIECKUI
psill, TOMOJIOTH, YTJIEBOAOPOAbI, KUCIOPOI- U a30TCOACPIKAIINE COSTUHEHHUS, OMOJOTMUECKH aKTHBHBIC
BemiecTBa (yriieBO/bl, )KUPHI, OCIKH), MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHBIC
COCIMHECHMS,  KpPUCTAUIMUECKas  pelIeTKa, THUIbl  XUMHYECKHX  peakuuid  (OKHCIUTEIHHO-
BOCCTAaHOBUTENIbHBIC, IK30-M JHIOTCPMUYECKHE, PEaKIUd HOHHOTO OOMEHA), PacTBOP, SJICKTPOJMTHI,
HEIJICKTPOJIUTHI,  DJIEKTPOJIUTHYECKAs  JMCCOLMALMS,  OKHUCIWUTEIb, BOCCTAHOBHTENb, CKOPOCTh
XUMHUYECKON peaKIMi, XUMMHUYECKOE PABHOBECHE), TEOPUHU U 3aKOHBI (TCOpUS XMMHUYECKOTO CTPOCHHS
opranndeckux BemecTB A.M. byriepoBa, TeOpusi IIEKTPOJUTHYECKON TUCCOIUAIINHN, TTEPHUOINYECKUM
3akoH .M. MenneneeBa, 3aKOH COXpaHEHHUs MAcChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SA3BIK XHUMUH,
(hakTOJIOTUUECKHE CBEJICHUS O CBOWMCTBaX, COCTaBe, IOJY4YCHHMH U O€30MaCHOM HCIIOJIb30BaHUH
BaOKHEUIIINX HCOPraHNMYCCKUX W OpPraHu4YCCKUX BCUICCTB B 6I>ITy n HpaKTHHeCKOﬁ NCATCIIBHOCTHU
YeJI0BEKa;

- YMCTb BBIABJIATL XApPAKTCPHLIC IIPU3HAKKW W B3aUMOCBA3bL H3YYCHHBIX HOHﬂTHﬁ,
MNPUMCHATH COOTBCTCTBYIOINHE IIOHATHUA IPHU OIMHMCAHUK CTPOCHUA U CBOWCTB HCOPraHN4YCCKUX U
OpPraHUYECKUX BEUIECTB U UX MPEBPAILCHUI; BBISIBIATH B3aUMOCBS3h XMMHUYECCKUX 3HAHUN C MTOHATUSIMH H
MMpEACTABJICHUAMU JPYTIUX CCTCCTBCHHOHAYYHBIX ITPECAMCETOB,

- YMETh HCIOJb30BaTh HAUMEHOBAHUS XUMUYECKUX COCAMHEHUN MEXIYHAPOIHOTO CO03a
TeOpeTI/I‘IGCKOf/’I u HpI/IKJIaIlHOI\/JI XUMHU W TPHUBUAIBHBIC HAa3BaHUSA BaOKHEUIITNX BCIICCTB (E)TI/IJIGH,
alleTUIIeH, TuiepuH, Genon, Gpopmanbaeru, yKCycHast KUCIIOTa, TIHUINH, YTapHbIN ra3, yriIeKUCIbIN ras,
aMMHMaK, raliacHass H3BECTb, HEralicHas H3BECTb, IIUThCBaA COJa U )lpyrnx), COCTAaBJIATH q)OpMy.HI)I
HEOPraHMYECKUX U OPraHUYECKUX BEIIECTB, YPABHEHUS XUMHUYECKHX PEAKIUi, OOBICHITH MX CMBICIH;
MOATBCPIKAATE XAPAKTCPHBIC XUMHUYCCKUC CBOMCTBA BCIICCTB COOTBCTCTBYIOIIUMMH SKCIICPUMCHTAMU U
3aMucAMH YPaBHEHUN XUMUYECKUX PEaKIIUM;

- YMCTb YCTAaHABJIMBATHL MNPUHAMIC)KHOCTb HM3YYCHHBIX HCOPraHUMYCCKUX W OPraHUYCCKUX
BEILIECTB K OMPEIEICHHBIM KJIaCCaM U TpyINIaM COESIUHEHUMN, XapaKTepru30BaTh UX COCTAaB M Ba)KHEUIINE
CBOﬁCTBa; OMpEACIIATh BUJAbI XUMHUYCCKUX CBA3EN (KOB&J’ICHTH&SI, HOHHAas1, MECTAJIJIMYECCKasd, BOI[OpO)IHaSI),
THUIIBI KPUCTAINTMYECKUX PEIIETOK BEIIECTB; KIaCCU(PUIIMPOBATh XUMUYECKHE PEAKIINU;

- chopMupOBaTh TPEACTABJICHUS: O XUMHUYECKOM COCTaBJISIONIEH €CTECTBEHHOHAYYHOM
KapTUHBI MUPA, POJIH XUMHUU B TIO3HAHHUH SIBJICHHUM MPUPOJIBI, B (POPMUPOBAHUU MBIIUICHUS W KYIbTYphI
JUYHOCTH, €€ (PYHKIIMOHAIHHOW TPAMOTHOCTH, HEOOXOIUMOU JJIsi PEIICHHS MPAKTHUUYECKUX 3a1ad U
HKOJIOTMYECKH 0O0CHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO U MIPUPOIAHOMN CpPEIE;

- YMETh MPOBOJUTH PACUEThI 10 XUMUYECKUM (OpMyJIaM U YPaBHEHUSM XUMHUYECKUX PEaKIUN C
UCIONIb30BaHWEM (PU3UYECKUX BEIUYUH, XaPaKTEPHU3YIOIIMX BEHIECTBA C KOJIHMYECTBEHHOM CTOPOHBI:
Macchl, o0beMa (HOpMaJbHBIE YCIOBHS) Ta30B, KOJWYECTBA BEIECTBA; HCIOJIB30BaTh CHUCTEMHBIC
XUMUYECKUE 3HAHUA 711 MPUHATUS PELIEHUN B KOHKPETHBIX >KM3HEHHBIX CHUTYalUsX, CBSI3aHHBIX C
BCIICCTBAMH U UX MPUMCHCHUCM.



2 CTPYKTYPA U COAEP)KAHUE YYEBHOM TV CHUILIVHBI

2.1. O6bemM yueOHOM TUCUMILIHHBI M BUAbI Y4eOHOI padoThI

Bun yuebHo# paboThl Bcerovacos Cemectp 2
MakcumanbHasi yueOHast Harpy3ka (BCero) 72 72
O0s3aTenbHast ayIuTOpHas yueOHast Harpy3ka (BCero 72 72
B TOM YHCJIE!
BaHATHSA JIEKIIMOHHOI'O THIIA 34 34
MPAKTUYECKHUE 3aHATHUS 38 38
mabopaTopHbIe 3aHATHS - -
[IpomexxyTouHas arTecTanus AnddepenunpoBaHHbIii

3a4yer

2.2 CTpyKTypa IMCHUIIUHBI
OcBoenne yuebHoit aqucuurumnsl bJI. 08 XVMUS BrimrouaeT u3ydeHne CIEAYIOMINX pa3/iesioB U

TEM:
HaumeHoBaHue pa3esioB H TeM KosinyecTBo ayIuTOPHBIX 4YaCOB
Bcero| Teopernueckoe IIpakTH4yeckue u
o0y4yeHue JlabopaTopHble
3aHATHSA

Pa3nes 1. OcHOBBI CTPOEHHS BellleCTBA
Tema 1.1. CTpoeHne aTOMOB XUMHUYECKUX 2JIEMEHTOB 1| 4 2 2
MPUPOJIa XUMUYECKOU CBSI3H

Tema 1.2. Ilepuoanueckuii 3akoH u Ilepuonnueckas

crucTeMa XumMudeckux snemeHToB [I. 1. MenneneeBau | 4 2 2
CTpOCHHE

aToOMa

Pa3nen 2. Xumnyeckue peakiuu

Tema 2.1. Tunbl XUMHUYECKHUX PEAKIIHIA 4 2 2
Tema 2.2. DIEKTPOIUTHYECKAS TUCCOIHAIUS U 4 2 2
MOHHBIN 00MeH

KonTpoabHasi padora 1 - 2

Paznen 3 CTpoeHue U CBOIiCTBA HEOPTAHMYECKUX BeLECTB
Tema 3.1. Knaccudukanus, HOMEHKIATypa U CTpOEHHE

HEOPraHUYECKUX BEIIECTB 4 2 2
Tema 3.2. Pu3nKo-XMMHYECKHE CBOMCTBA 6 4 2
HEOPTaHUYECKUX BEIIECTB

Tema 3.3. UneHTHUKAITNIHEOPTaHUIECKHUX BEIIECTB | 2 - 2
KontpoabHasi padora 2 - 2
Pa3nen 4 CTpoeHue U CBOIiCTBA OPraHNYeCKUX BellleCTB

Tema 4.1. Knaccugukaius, ctpoeHe HHOMEHKIATypa | 8 4 4
OpPTaHUYECKUX BEIIECTB

Tewma 4.2. CBolicTBa OpraHMYECKUX COSTMHEHUN 6 4 2
Tema 4.3. UneraTndukanust OpraHnIecKuX BEIIECTB, x| 8 6 2

BHAYCHHC u MMPUMCHCHUC B OBITOBOM n
HpOHSBOJICTBeHHOfI JACATCIBHOCTH
ICIIOBCKA

KonTposbHas padora 3 2 - 2




Pa3nen 5 KunHerHueckme W TepMOIMHAMUYECKHE

3aKOHOMEPHOCTH NPOTeKAHUS XMMHYECKHX
eaKIui
Tema 5.1 CkopoCTbh XMMHUECKUX PEAKIIUIM. 4 2 2

XuMuaeckoe PaBHOBECHC

Paznen 6 PacTtBopsbl

Tema 6.1.

[TonsiTHe O pacTBOpax 6 4 2

Tema 6.2. MccnenoBanue cBOMCTBPacTBOPOB 4 - 4

Pa3nes 7. Xumus B ObITY H IPOU3BOACTBEHHOM

MeATeIbHOCTH YeJI0BeKa

Tema7.1 Xumus B ObITY U TPOU3BOICTBEHHOM 2 2

NesITeIbHOCTH YETIOBEKA

[IpomexyTO4Hast aTTecTalys 110 IUCLUILINHE HuddeperunpoBaHHbIi
3ayer

Bcero no qucuurimae 72 34 38
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2.3 TemaTnueckuii J1aH u cofep:kanue yueoHoi qrucuumiauabl BJ1. 08 Xumus

HaumeHnoBanue Copaep:xanue y4e0HOr0 MaTepHaJia, IpaKTHYecKHe padoThl, Oo0ne Yposens
pa3/ieioB U TeM caMocTosITeIbHasi padoTa 00y4aronuxcs. M OCBOEHUSA
4acoB
1 2 3 4
2 cemectp
Pa3gen 1. OCHOBBI CTPOEHUS BellecTBA 6
Tema 1.1. Copaep:xanue yueOHOTro MaTepuaJjia 4
CrtpoeHne aToMOB Jlexkuus 2
XUMHYECKIX 1| CrpoeHue aTOMOB XMMHYECCKHX 3JIEMEHTOB M MPUPOIA 2 12
3JIEMEHTOB U XAMHUYECKOH CBA3H
mpupojaa [pakTuyeckas padora
XUMHICCKOUCBA3H. IIpakTHYecKue 3a1aHKs HA YCTAHOBJICHHE CBA3M MEKIY
CTPOCHHEM aTOMOB XHUMHYECKHX DJIEMECHTOB W
MEPUOTUICCKAM H3MCHEHHUEM CBOMCTB XHMHYECKUX
JJIEMECHTOB M MX COCJUHCHUHA B COOTBETCTBHH C
MTOJIOKCHUEM
Ilepuoanaeckoit CUCTEMBI.
Tema 1.2. Conep:xanue yueGHOTro MaTepuaJia 4
Ilepuonuueckuii 3aKoH 1 Jleknus 2
tabmmma .M. 1| Tleprommyeckuii 3aKOH 1 TaOIIHIIA 1
Menneneena JA.N.Mengeneera 2
IIpakTHYecKue 3aHATHS 2
1| Pemenue MIPAKTUKO-OPUECHTUPOBAHHBIX 2
TEOPETUYCCKUX  3aJaHUH  HA  XapakTepU3AIHIO
XUMHUYICCKHUX 3JIEMEHTOB «MeTamnnyeckue /
HEMETaJUTMYECKUE CBOMCTBA, JJICKTPOOTPUIIATCIBHOCTD
XAMHYCCKUX JIIEMEHTOB B COOTBETCTBHH C UX
QNIEKTPOHHBIM  CTPOCHHEM ¥ TIOJIOKCHWEM B
TepUOANYECKON cucTeMe XUMHUUecKux 3aeMeHToB J1.1.
Menneneenay»
Paszgen 2. XumMuuecKne peakuun 10
Tema 2.1. Tunsl Coaep:xanue yueOHOro MaTepuasa 4
XUMHYECCKHUX PEaKITHid Jlekuuu 2
1| THuIB XUMHYIECKUX PEaKIHid 5 1,2
[IpakTnyeckue 3aHATHSA
1| KonndecTBeHHBIE OTHOIICHUS B XUMUH
Tema 2.2. Coaep:xanue yueOHOro MaTepuasa 4
DNeKTpOIUTHYECKas Jlekuuu 2
JUCCOLMAIINS MHOHHBIN 1| Tema 2.2. DAeKTPOIUTAYCCKAS TUCCOIMALIUST U 1,2
obmMeH HMOHHBIHOOMEH
I[pakTuyeckue 3aHATHS 2
[IpoBeneHne peakuuiit FOHHOTO 0OMEHa, ONpeCIICHIE
CPEIBIBOHBIX PAaCTBOPOB. 3aJaHHs HA COCTABIICHUE
HNOHHBIX
peakuui
Kontpoabsnas pabdora Ne 1 2
CTpOCHI/Ie BEHICCTBA U XUMHUYCCKHUE PCAKIIUN
Paznen 3 CTpoeHne U CBOICTBa HEOPraHMYECKHX BelIeCTB
Tema 3.1. Conep:xaHue y4ueOHOro MaTepuaJia 4
Knaccudukarus, Jlexkuuu 6
HOMEHKJIATypa UCTPOCHHUE 1| IIpenmer Heoprannveckoi xumunu. Kinaccudukanms 1,2
HCOPraHUYCCKUX BEHICCTB HEOPraHn4CCKUX BEUICCTB
IIpakTuyeckue 3aHATHS 2
1 | HomeHnknaTypa HEOPraHHYECKUX BEIIECTB
Tema 3.2. Ouszuko- Conep:xkaHue y4eOHOro MmaTepuaJia 8
XUMHWYECKHE CBOMCTBA Jlekuus 2
HEOPraHW4YCCKUXBECIICCTB 1| Meramnel. O6mue ¢u3nueckne W XUMHUYECKHE 1,2
CBOMCTBA METAJIJIOB.
2 | Hemeramnel. OOmume ¢u3nveckne M XUMHYCCKHE

CBOMCTBA
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HCMCTAJLJIIOB.

XUMHUYCCKUE CBOWCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUXBEIIECTB (OKCHIOB, THAPOKCHIIOB,
KHCJIOT, COJIEH U Tp.)

IIpakTHYecKue 3aHATHUS: 2
CocTaBieHue YpaBHEHHH XUMUYECKUX PEAKIUHI C
y4acTHEM IPOCTHIX U CIOKHBIX HEOPTaHUUECKUX
BEIIECTB, COCTABICHHUE
TCHOTHIIMIECKUX CXEM CKPEIIMBAHUS
Tema 3.3. ConepixaHue y4eOHOT0 MaTepHaJa 4
Wnentnduxanms IIpakTHYecKue 3aHATHUS: 2
HEOPraHU4EeCKUXBEIECTB 1 Pemenne skcnepuUMEHTAIBHBIX 33a4 10 XMUMUYECKUM
CBOMCTBaM METaIoB u HEMETAJUIOB, o 12
pAacIIO3HABaHMUIO U MOTYICHUIO COCIUHEHUH META/IOB '
HEMETAJLIOB.
KonrpoabHasn CBoiicTBa HEOPTraHUIECKHUX BEIICCTB )
padora Ne 2
Pa3gen 4. CTpoeHue U CBOHiCTBA OPraHHYECKUX BEIIECTB 24
Tema 4.1. Coaep:xkanue yueOHOro MaTepuaJa 4
Kiaccuduxarmus, Jexuns 2
CTpOCHHE U 1 INosiBnenue u passuTue Opl"aHI:IIIeCKOfI XUMMH KaK 2 1.2
HOMEHKITaTypa Hayku.IIpeaMeT opraHnIecKoi XUMHH.
[IpakTuyeckue 3aHATHS 2
OpPraHUYECKUX BEIIECTB —
1 HomeHknatypa opraHM4ecKux COeANHEeHUH
OTAENBHBIX KIACCOB (HACHIIICHHbIE, HCHACHIIIICHHBIC
1 apOMAaTHYECKUEYTIICBOAOPOIBI, CIUPTHI, (PEHOIIBI,
QJIB/ICTUABI, KETOHBI,
KapOOHOBBIC KUCJIOTHI H JIp.)
Tema 4.2. CpoiicTBa Coaep:xkanue yueOHOro MaTepuasa 6
OpraHUYECKUX Jexuns 4
coeuHeHni 1 | ®u3uKo-XMMHUUYECKUE CBOKMCTBA OPTaHUUYECKUX COETUHEHUI 1,2
OTJENIBHBIX KIIACCOB.
2 | KucIOpoOJCoIepIKAIINE COSAUHEHNS (CIIUPTHI M (DEHOIIBI,
KapOOHOBBIE KUCIIOTHI U 3(UPHI, aNbJeTHABI U KETOHHI,
KUPBI,
YTICBOMBI).
3 | a3oTcoaepxaliie CoOeANHEHHs (AMHHBI 1
aMHUHOKUCIIOTHI, 0CIIKH).
I[IpakTHyecKue 3aHATHSA 2
| CBoiicTBa OpraHMYECKUX COSIMHEHUH OTAEIBHBIX KIaCCOB
Tema 4.3. Copep:xaHue yueOHOro MaTepuaja 6
Wnentndukamms Jleknus 2
OpPraHNYECKUX BEIIECTB, 1 | buoopranudeckue coeMHEHUS 1,2
nx
3HA4YCHUE U IPUMEHECHUE B 2 | Ponb OpraHu4ecKoi XMMHUH B PELICHUHU MPOOIIEM
OBITOBOM 1 9HEpPreTH4ecKoi 0€30MacHOCTH, B pa3BUTUHN METUIIHBI,
[POU3BOJICTBEHHOU CO3JJTaHUH HOBBIX MAaTepHaJIOB, HOBBIX HCTOYHHKOB
JIeSITETbHOCTH SHEPTUH
yeloBeKa IIpakTHyecKkue 3aHATUS 2
1 | Unentuduxanms OopraHMIECKUX COeTMHEHNH
OTJENBHBIXKIIACCOB
Konrpoabnas CrpyKTypa U CBOHCTBa OPraHUYECKHUX BEILECTB )
padora Ne3
Pa3aen 5 Kunernueckue u TepMOIMHAMHYeCKHE 3aKOHOMEPHOCTH MPOTEKAHMSA 4
XHMHYECKHX Peakuuii
Tema 5.1. Coaep:xkanue yueGHOro MaTepuaJia 4
CKopocTh Jlexknus 2
XUMHUYECKUX 1 | CKOpOCTh XUMUYECKUX PEaKIIUI 1,2
PeaKIuii.
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XHUMHU4YeCcKoe
paBHOBECHE

HpaKaneCKne 3aHATUSA

Pemenne MPAKTUKO-OPHUCHTUPOBAHHBIX 3aHaHI/Iﬁ Ha aHaJIu3
(1)aKTOpOB, BJIMAOMINX HA UBMCHCHHUC CKOPOCTU XUMHYECKOU

peaxkuu

Pa3gen 6. PacTBopbI 6
Tema 6.1. Copep:xanue yueOHOIro MaTepuaja 6
[lonsTue o Jlekuus 4
pacTBopax 1 | PacTBOpeHmne Kak (HU3NKO-XUMHYECKIHA TPOIIECC 1,2
2 | IlpaBuia 5KOJIOTHYECKH LIEIeCO00Pa3HOTO OBEICHUS B OBITYH
TPYAOBOH JAEATENBHOCTH B LEJNAX COXPAHEHHUs CBOEro
3I0pOBbSl M OKpY’KaloIled NpUPOJHON CpeAbl; ONacHOCTb
BO3ACUCTBHS Ha )KUBBIE OPTaHU3MBI OIPEIETICHHBIX BEIIECTB.
[IpakTrdeckoe 3aHATHE 2
1 | Pemenne npakTHKO-OpPUEHTUPOBAHHBIX PACUETHBIX 3a0aHUI
Ha PacTBOPBI, UCTIOJIb3YEMbIC B OBITOBOH U
MIPOM3BOJICTBEHHOM IEATEIIEHOCTH YeIOBEKa
Tema 6.2. Coaep:xkanue yueOHOro MaTrepuaJia 4
HccnenoBanue cBOMCTB IIpakTHYecKHe 3aHATHS 4
pacTBOpoB 1| IlpuroToBneHue pacTBOPOB 1.2
2 | Pemenne 3a1a4 Ha IPUTOTOBJIICHUE PACTBOPOB
Pa3gen 7 Xumus B ObITY U MPOU3BOACTBEHHOI NeATEIbHOCTH YeJI0BEKa 6
Xumust B OBITY 1 Coaep:xkanue y4eOHOro MaTepuaJia 6
MIPOU3BOJCTBEHHOM Jlexnust 2
nesTenbHOCTH yeoseka | L | HoBeline 10CTHKCHNS XUMUYECKON HAYKU M XUMUYECKOH
TEXHOJIOTHH
[TpakTHyeckoe 3aHATHE 4
1 | ITouck u aHaNIN3 KEHCOB O MPHUMEHEHNH XUMUIECKUX BELIECTB 1.2
U TEXHOIIOTHH ¢ ydeToM Oyaymiei mpodeccHOHATBHOMI ’
JACATCIBbHOCTHU 110 TEMaM
2 | 3ammuTa Keiica: [IpencTaBnenue pe3ysibTaTOB pEIICHUS
KeicOoB (BBICTYILUICHUE C IIPE3CHTALUEH)
IIpomexyTounast JuddepeHurpoBaHHEIH 3a4eT
aTTecTanus
Bcero 72
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2.4 Conep:xaHue pa3iesioB Y4eOHOM TUCUMILTHHBI
2.4.1 3auaTuga JeKHHOHHOI0 THIIA

Ne paznena

HaumenoBanue
paszena/TeMsl

Coneprxanue paszzena

DopMaTeKyILero
KOHTPOJIA

2 cemectp

Pa3gen 1. OcHoBBICTpOEHHSA
BellecTBa

CoBpeMeHHasE  MOJENb CTPOCHHS  aToMa.
CHMBOJIMYECKUN S3BIK XUMHH. XHUMUYECKHI
3JIEMEHT. DIICKTPOHHAs KOH(UTypalus aroma.
Knaccudukanust XUMHYECKAX 3IEMEHTOB (S-,
p-, d-anemenTsl). BajeHTHBIC 3JIEKTPOHBI.
BanenrHocTs. DNeKTpOHHAS mpupoaa
XUMHYECKOH CBS3H. DIEKTPOOTPHUIIATEIHHOCTD.
Bunbpr  xumudeckod  cBs3u  (KOBaJCHTHAaS,
WOHHAsl, METaJUTMYecKasi, BONOpPOTHAs) W
croco0bl ee 00pa3oBaHUs

PV, T

Pa3nen 2. Xumnueckue
peakuun

Knaccupukanuss ¥ THIOBI  XMMHYECKUX
peakuuii ¢  y4acTMeM  HEOpPTraHUYECKHX
BemecTB. CocTaBleHHe ypaBHEHHUIl peakiuil
COCIMHEHUS,  pasJOXKEHHs,  3aMEIICHUu,
oOMeHa, B T.4. peakIuil TOpeHus, OKUCICHUS-
BOCCTAHOBJICHUS. Y paBHEHUS OKHUCJICHUS-
BoccTaHOBNEHUs.  CTENEHb  OKUCIIEHMS.
OkucnuTensb u BOCCTaHOBHTETb.
CocraBiieHHE U YpaBHUBaHUE OKUCIUTEIbHO-
BOCCTAHOBUTENBHBIX  pEaKUUA  METOAOM
9JeKTPOHHOTO  OamaHca.  OKHCIHTENBHO-
BOCCTAaHOBHUTCIIBHBIC pPEAaKOHUU B HOPUPOAC,
MMPOU3BOJACTBCHHBIX mpoueccax "
JKU3BHCACATCIbHOCTH OPraHNu3MOB

P,V,T

Teopust  ANEKTPOIUTHUUECKON  JMCCOIMAIHH.
HonsL. DNEeKTPOJIHTEI, HEDJIEKTPOJIATEL.
Peaknum wmonnoro oOmeHa. CocraBieHue
peaxkuii HOHHOrOo 0OOMEHa ITyTeM COCTaBJIICHUS
nux IIOJIHBIX u COKpaIJ_[eHHBIX HUOHHBIX
ypaBHeHHH. KHCIOTHO-OCHOBHBIE —PEaKIHH.
3aj1aHusl Ha COCTABICHUE HOHHBIX PEaKIni

Pazgen 3 CtpoeHuen cBoiicTBa
HEOPraHMYeCKHUX BElIeCTB

[Ipenmer HEOpraHU4YeCcKOi XUMUH.
Krnaccudukanms HeopraHMYECKHX BEILECTB.
IIpocteie u croxHble BemiectBa. OCHOBHBIE
KJIACChI CIOXHBIX  BELIECTB (oxcumpl,
THIPOKCHUBI, KHCIOTHI, COJH). B3ammocBs3b
HEOPTraHMYECKUX BEILIECTB. ArperarHble
COCTOSIHMSL BemmecTBa. Kpucrammdeckue u
amopdHble BeliecTBa. TUIBI KPUCTAIUTUUECKUX
penieTok (aroMHas, MOJIEKYJIApHAsi, WOHHAs,
MeTaUIM4YecKas). 3aBUCHMOCTh  (DU3MUECKHUX
CBOICTB BeIECTBA OT THUIA KPHUCTAJUIMYECKOM
peLIeTKH. 3aBHCHMOCTh XUMHYECKOH
AKTHBHOCTH BEIIECTB OT BHJa XHMHUYECKOH
CBSI3M M THUMA KPHCTAJUIMYECKOH PEIIeTKH.
[Mprawabl MHOTOOOpA3Ms BemiecTB. MeTayuisl.
O6mue gu3nvyeckue U XUMHYECKHE CBOMCTBA
MetaiioB. CrocoObl TOMy4deHHs. 3HaueHUE
METaJUIOB M HEMETAZIOB B TMPHPOJE U
KHU3HEJCSITEIHPHOCTH YEeJIOBEKa M OPTaHM3MOB.
Koppo3uss ~ MeTaimoB:  BHABI ~ KOPpPO3WH,
CHOCOOBI 3alIMTHl METAUIOB OT KOPPO3HH.
Hemerannsl O6mme ¢dusnyeckne u
XMMHUYECKHE CBOWCTBA HEMETaJUIOB. THUNHYHBIE

PV, T
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cBoiictea HemeramoB V- VIl rpynm.
Kiaccudukanus 1 HOMEHKIaTypa COCAMHEHUI
HEMETAaJIIOB. Kpyrosopotsr OHOTEHHBIX
3JIEMEHTOB B IpUpoJe. XUMUYECKHE CBOICTBA
OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BELIECTB
(OKCHIOB, THAPOKCHIIOB, KUCIIOT, COJIEH U Jp.).
3aKOHOMEPHOCTH B  HM3MEHEHHH CBOMCTB
MPOCTHIX BEIIECTB, BOJOPOAHBIX COCIMHEHHH,
BBICIINX OKCHJIOB U THPOKCUIOB

Paznea 4. Ctpoenunen
CBONCTBA OPraHM4YecKuX
BelllecTB

ITosiBneHue u pa3BUTHE OPraHUYECKOM

XUMHUU Kak Hayku. [Ipeamer

OpraHUYeCcKoN XUMuU. Mecto u

3Ha4YEHNE OPTaHNIECKON XHMMUH B

CHCTEME ECTCCTBECHHBIX HayK.

XUMHYECKOE  CTPOCHHE  Kak  IOPSAOK
COCMHEHUSI aTOMOB B MOJIEKYJIE COTJIACHO HX
BaJIeHTHOCTH. OCHOBHBIE TIOJIOKEHUS TEOPHH

XMMHYECKOTO CTPOCHUS OpraHUYECKUX
coequHeHuit A.M. BytnepoBa. VYrieponHsii
CKEJIET OpraHu4eCcKon MOJIEKYJIBL.
3aBUCUMOCTh CBOICTB BEIIIECTB oT
XMMHYECKOTO CTpOoeHHs MoJekyi. M3omepus u
H30MEPHI.

[Monstne o0  (QYHKUMOHAJIBHOM  TpyIIe.
Paguxkan. IIpuHuune! KIaccu(pUKaIum

OpraHMYeCKUX COCOUHECHUH. MexmTyHapoaHas
HOMEHKJIaTypa M INPHHIOUIBI HOMEHKJIATYpEI
opraHudeckux coeauHeHud. IloHatme 00
a30TCOJEPIKALINX COSTUHEHUIX, ONOTOTHIECKH
aKTHBHBIX BellecTBaX (yIJIeBOJax, JKHpax,
Gemkax M Ap.),  BBICOKOMOJIEKYJIPHBIX

COETMHEHUSIX (MoHOMED, MOJIMED,
CTPYKTYpHOE 3BeHO). Du3uxo- XuMHYECKHe
CBOMCTBa OpPTaHUYECKHUX COEMHEHUI
OTIEIbHBIX KJIacCOB (ocobenHOCTH

KiIaccu(uKaMn W HOMEHKJIATYphl BHYTPH
KJacca; TOMOJIOTMYECKHMH psa ®  oOmas
¢dopmyna; m3omepus; (U3NUECKHE CBOICTBA;
XMMHUYECKHE CBOWCTBA; CIIOCOOBI MOJyYEHUs):
Ipe/eNbHbIe  YITIeBOJOPOAB!  (IKaHBl |
IUKIoaNKaHel). ['opeHne MeTaHa Kak OJWH M3
OCHOBHBIX HUCTOYHHUKOB Teria B
MpOMBIIIJIEHHOCTH M Opity.  CBoifcTBa
MPUPOAHBIX YIIEBOAOPOAOB, HAXOXICHHE B
MPUPOJE U IPUMEHEHHUE aJIKaHOB;

—  HempelenbHbIE  (AJKEHBI, AJIKHUHBI |
QJIKaJNEHBI) ¥ apOMaTHYECKHUE YTIIEBOIOPO/IbI.
(opmanpaerna, aneTanbAeruia, YKCYCHOM
KUCIOTBI.  Mbula Kak  CONM  BBICHIUX
KapOOHOBBIX ~KHCJIOT. Moromme CcBoiicTBa
MBLIa. a30TCOJIep)KAIUE COSANHEHNS (AaMUHBI 1
aMUHOKUCIIOTHI, Oenkm).
BricoxomonexyspHbIe COCIIMHEHHS
(cuHTeTHYECKHE M OMOJIOTHYECKH- aKTHUBHEIE).
MoHomep, monuMep, CTPYKTYpHOE 3BEHO.
[Mommmepms3ammss  STHIIEHa KaKk  OCHOBHOE
HaIpaBJIEHUE €T0 UCIIOJIb30BaHHS.

I'enetnueckass ~ cBsI3b ~ MeXIy  KiaccaMu

OpPraHnv4eCKux COCL[HHCHHﬁ.

P,V, T
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buooprannueckue coequnenus. [Ipumenenue u
Ouonornyeckas poyib yrieBojoB. OKHUCICHHUE
YIJIEBOJOB — MCTOYHHUK OHEPTrHHM  IKUBBIX
OpPTraHU3MOB. Ob6nactu NPUMEHEHHUS
aMHHOKHCIIOT. [IpeBpaineHust OeIKOB MUINHU B
opranusMe. bronormueckue GyHKIHN OENKOB.
Bruomornmueckne  QyHkmum  kupoB.  Ponb
OpPTaHWYIECKOW XUMHH B PEIICHUH MHpodsIeM
MHUIIEBOI 0E€30MMaCHOCTH

Pasznen 5
Kunernueckue "
TEePMOAUHAMHYECKH €

3aKOHOMEPHOCTH
NMPOTEKAHUST XUMHYECKHX
peaxkumi

CKOpoCTh  pEakiuH, €€ 3aBUCHMOCTh OT
Pas3IMYHBIX (akTOpoB: TIPUPOJIBI
pearupyrommx  BEIIECTB,  KOHIIEHTpaluu
pearupyrommx BEIIEeCTB, TEMIIEpaTypbl U
TUIOIATH PEaKIMOHHOH MOBEPXHOCTH.
TemmoBele 3()(EKTB XUMHUYECKAX PEaKIHi.
OK30- ¥ SHIOTEPMHUIECKHUE, PEAKIINH.
Ob6paTuMocTh peaxImii. Xummuaeckoe
PaBHOBECHE W €r0 CMEIIEHHE IOA JCHCTBHEM
Pas3IMYHBIX (axTOpOB (xoHIEHTpaIWs
p€arcHToB WJIKM NPOAYKTOB pE€aKInuu, JaBJICHUC,
TeMIieparypa) njs CO3JaHHsl ONTUMaJbHBIX
YCJIOBUHM NMPOTEKaHUsI XUMUYECKUX MPOLECCOB.
ITpunuun Jle Ilarense

PV, T

Pa3gexn 6. PacTBopbl.

PactBopenue KaK (HU3UKO-XMMUYICCKUT
nporecc. PactBopel. CocoOBI MPUTOTOBICHUS
pactBopoB. PactBOopmMocTh. MaccoBast IO
pacTBopeHHOTO BemiecTBa. CMBICT TIOKa3aTes
MPEJeTPHO TOMYCTHMOM KOHIICHTPAUN U €ro
WCTIONB30BAaHUE B OIGHKE AKOJOTHYECKOU
0e30TacHOCTH.

IIpaBuna  3KOJOTMYECKH  IEIECCOO0OPAa3HOTO
MOBEJICHUA B OBITY U TPYAOBOH AESATEIBHOCTHU B
LEeIsIX  COXpaHEHUS CBOEro 370pOBbS U
OKpY>Karouiell NpUpOAHON CpeJbl; OMAaCHOCTh
BO3HeﬁCTBHH Ha JKHBBIC OpraHnu3Mbl
OTIpE/ICNIEHHBIX BEIIECTB.

Pemenne MPaKTUKO-OPUECHTHPOBAHHBIX
pacyYeTHBIX 3aJaHuiA Ha PacTBOpHI,
HCIIONB3YEMbIe B OBITOBOIA u
TIPOU3BOJICTBEHHOM JEATEIHEHOCTH YEIIOBEKA

P,V, T

Pazgen 7 Xumusi BObITYH
NPOU3BOJACTBEHHOI
AesITeJbHOCTH YeT0BeKa

. Hoselilue nocTuxkeHuss XUMUYECKOW HayKu U
XUMHYECKOM TexHonoruu. Pomp Xumuum B
o0ecIeueHNH HKOIOTHIECKOH, SHePreTHIECKOH
u NUIeBo  Oe30MacHOCTH, pa3BUTHH
Memuuusbl.  [lpaBuna mnoucka M aHanusa
XUMHYECKOH HMHGOpPMALMM M3  Pa3IM4HBIX
HUCTOYHHUKOB (Hay4yHas U y4yeOHO-HaydHas
JIUTEepaTypa, CPeACTBAa MacCOBOM MH(POPMAIHH,
ceTb VIHTEpHET)

T,KP

[Ipumeuanue: T — TectupoBanue, P — Hanucanme pedepata, Y — yctHbIH onpoc, KP — konTponsHas pabora

2.4.2. 3aHATHSI CEMHUHAPCKOT0 THIIA

— HE IPELYCMOTPEHBI

2.4.3. llpakTnyeckue 3auaTus (JlaGoparopHbie 3aHATHS)

pa3
Jen

HaumenoBanue
pa3zaena/TeMsl

Copepxanue paszaena

dopma
TEKYILEro
KOHTPOJIA

4

2 ceMecTp

16




IIpakTHYeckHe 3aHATUA

Pazgenr 1. OcHoBbI
CTPOEHHs BEIecTBA

Pemenne 3amaHuii Ha MCIOIL30BAaHME XUMHUECKOW CHUMBOJMKM U Ha3BaHWUU
COEIMHEHUH MO HOMEHKJIAType MEXAYyHapOIHOIO COI03a TEOPETHYECKOH U
MIPUKJIaHOW XUMHUH ¥ TPUBHAJBHBIX Ha3BaHMUH JUIl COCTABJICHUS XUMHUYECKUX
(dopMyn IBYXaTOMHBIX COSIUHEHHH (OKCHAOB, CYNb(GUIOB, TUAPHUAOB U T.IL.) U
JPYTUX HEOPTaHWYECKUX COCOMHEHHUN OTAEIbHBIX KIIACCOB.

IIpakTrdeckne 3agaHusl Ha YCTAHOBJICHHE CBA3H MEXIy CTPOCHHEM aTOMOB
XMMHUYECKHUX 3JIEMEHTOB M MEPUOANIECKAM W3MEHEHHEM CBOICTB XUMHYIECKUX
JJIEMEHTOB U UX COCIWHEHHI B COOTBETCTBHH C IIOJIOKCHHUEM

PV, T

Ilepuonudeckoil cucTeMbl. COCTaBa BEIECTB MOJEKYIISIPHOM CTPYKTYpBHI.
3aKoH ABOTaapO U CIEACTBHS U3 HETO.

Paznen 2.
Xumuueckne
peakuum»

KonmuectBeHHbIe OTHOLIEHUS B XUMHUU. OCHOBHBIE KOJIMYECTBEHHbIE 3aKOHBIB
XMMHH ¥ PacyeThl 110 YpaBHEHUSAM XUMHUYECKUX peakunii. Mok Kak eJuHuUIa
KOJIMYeCTBa BellecTBa. MossipHast Macca. 3aKOHBI COXPaHEHHUSI MAacChl U
9HEpruu. 3aKkoH ABorajapo. MosipHbIii 00bEM ra3os.

OtHocuTeNbHas! IUIOTHOCTH T'a30B. PacueThl O ypaBHEHUSIM XUMHYECKHX
PEaKnuii ¢ NCIOJIb30BAHNEM MACChI, 00beMa (HOpMaJIbHBIE YCIOBHS) Ta30B,
KonmuecTBa BemecTsa OOpaser penieHus 3a1a4n: Berancnure o6beMel
BOJIOPOZA M KHCIOpoa (H.y.), KOTOpbIE 00pa3yroTcs IpH paszinoxeHnn90

T BOJIBI.

. Jano: m - 90r. V=mnio * Va

V-0 ? 2 H2+ 02=2H20

V-.H?x x 90r4r

36r 36r

Hio(O)=\36r.= V= * 22 45=

Hio(H)=Mr.=V=*22.41=

5. Brraucnenne MaccoBOii 0N M Macchl paCTBOPEHHOTO BEIIECTBA
(pactBOpuTEIIS).

B Bone maccoii 200 T pacTBOpHIN TOBapeHHYIO COIb Maccoit 50 T.

Brrunciante MaccoByro OO HOBAPEHHON CONU B MOJTy4YE€HHOM PacTBOpE.
Hano: Pemenwnel. J{ns pemmenns 3aaaqu UCTIONB3YeM (pOPMYITBL:

m(NaCl) =50 r

w(B-Ba) =

m(H20) =200 r

Haiitu m(p-pa) = m(B-Ba) + m(p-Js).
w(NacCl)

2. OnpejiensieM Maccy pacTBopa:

m(p-pa) = m(NaCl) + m(H20) =50r +200r=250r.
3. OnpejiessieM MacCoOBYIO JOJIO COJTH B PACTBOPE:
w(NaCl) = 0,2 (20%).

Omeem: MaccoBast J0JI1 HOBapeHHOﬁ COJIM B MOJTYYCHHOMPACTBOPEC COCTABJIACT

0,2 (20%).

VY, T

17




Paznen 3 Crpoenue u
CBOMCTBA
HEOPraHu4e€CKuXx
BCIIECTB

1 HomeHKknaTypa HEOpPraHMUECKHUX BEIECTB: Ha3BAHUE BEIECTBA NCXOIS H3UX
XMMHUUECKO (POPMYIIBI MM COCTABIICHHE XMMUUECKOH (pOpMyIIbl HCX0A13
Ha3BaHUA BelecTBa o MexxayHapoaHoi (MIOITAK) unu TpuBHanbsHO
HOMEHKJIaType.

Pemenne mnpakTHYecKMX 3alaHWK 1O KJIAcCH(UKALWHK, HOMEHKIAType H
XMMHYECKUM (OpMyTaM HEOPraHWYECKUX BEIIECTB PpA3NNYHBIX KIACCOB
(yrapHslii ra3, yriekucislii ra3, aMMHaK, ralieHas U3BECTh, HETallIeHas! H3BECTb,
MUTBEBas COJa W JPYIWX): Has3blBaTh M COCTABIATH (POPMYIBI XUMHUYECKUX
BEIIECTB, ONPEIEIIATh MPUHAIICKHOCTD K KI1accy.

Hcrtounnkn xuMudeckoil mHGopMaryu (CpeAcTB MacCOBOW WH(POPMALINH, CETh
Wnrepner n apyrue). Ilouck nHPpOpManyu no Ha3BaHHUAM, HICHTH(UKaTOpaM,
CTpYKTYpHbIM (opmynam CocTaBieHHE ypaBHEHMH XHMHYECKHX PEaKLUi ¢
y4acTHEM TMPOCTBIX M CJIOXKHBIX HEOPraHMYECKHX BELIECTB: METAIOB H
HEMETaJUIOB; OKCHJIOB METaJUIOB, HEMETAJUIOB M aM(OTEPHBIX 3JEMEHTOB;
HEOPraHWYECKHX  KHUCJIOT, OCHOBaHMH W aM(OTEpPHBIX T'HAPOKCHJIOB;
HEOPraHUYECKUX COJIEH, XapaKTepU3YIOIIHNX UX CBOMCTBA.

Pewienne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN Ha CBOMCTBA,
COCTaB, TIOJTydIeHUE U OE30IaCHOE MCIOIb30BAHNE BaKHEHIINX

v, T

mie- Ba)
mip - paj
mNaCl) 50
mi{p-pa)  280r
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HEOPraHN4CCKUX BCUICCTB B 6bITy n HpaKTI/I‘IeCKOﬁ JACATCIBbHOCTH YCJIOBCKA

Pa3ngen 4. Ctpoenne u | HoMeHKknaTypa ~ OpraHM4ecKMX — COEIMHEHHMH  OTAeNbHbIX  knaccoB|P, YV, T

cBOlicTBa (HacbIILICHHBIE, HEHACHIIIEHHbIE U apOMaTHYECKHE YIJIEBOIOPOIbI, CIIUPTHI,

OpraHuYecKux (eHOMBI, aNBACTHIBI, KETOHBI, KapOOHOBBIE KHCIOTHI M 1p.) CocraBneHue

BelIeCTB) MOJHBIX M COKPALIEHHBIX CTPYKTYPHBIX (POPMYT OPraHWYECKHX BEIIECTB
OTAENBHBIX KJIACCOB, HCIIONB3YS HX HAa3BaHHS II0 CHUCTEMATHYECKON W
TPUBHANPHOM HOMEHKJIAType (STHJICH, amneTWiCH, IJHIEPHH, (EHOI,
¢dopmampaeTun, YKCyCHas KHCJIOTa, TJIMIUH). PacdeTsl mpocTermiei
(bOPMYITBI OPraHUIECKOM MOJICKYIIBI, HCXO/IS U3 SJIEMEHTHOTO cocTara (B %0)

Paszpnen 5| Pemenne TPaKTHKO-OPHEHTHPOBAHHBIX 3aJaHWil Ha aHanu3 (hakTopos,| Y, KP

Kunernueckue U | BIMSIOIUX Ha M3MEHEHNE CKOPOCTH XUMHUYECKOW PEaKIUH, B T.9. C TO3UINI

TePMOJIUHAMUYECKHE |IKOJIOTHYECKH LEJIeCOO0pa3sHOTO0 IIOBEJEHHUST B OBITY W TPYIOBOU

3aKOHOMEPHOCTH JeSITeIbHOCTH B LEJNAX COXPAHEHHUS CBOEr0 370pPOBbS M OKPYXKAaroLIEeH

NPOTEKAHUS MIPUPOHOI Cpesbl.

XMMHYECKHX Pemenne mpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUI Ha MPHUMEHEHHE NPHUHIUIA

peaxkuuin Jle-Illatenbe Ui HAXOXIAEHUS HAIPABIEHUSA CMELICHUS pPaBHOBECHUS
XMMHUUYECKO peakuuu ¥ aHanu3 (aKTOpOB, BIHAIOUIMX Ha CMELICHUE
XMMHYECKOTO PAaBHOBECHS

Pa3gen 6. PacrBopbl | [IpurotoBieHue pacTBOpOBY. vV, T
[IpuroroBieHne pacTBOPOB 3aJaHHOW (MaccoBoi, %) KoHIeHTpamuu (cC
MIPAKTUKO-OPUEHTUPOBAHHBIMH BOIPOCAMHU) U OIpEJeNICHHE CPebl BOTHBIX
pacTBOpPOB.
Pemrenue 3agad Ha MPUTOTOBIICHUE PACTBOPOB
ITouck u aHanu3 keiicoB 0 NPUMEHEHNH XUMHUYECKUX BeUIeCcTB U TexHoiorui | Y, KP

Pa3zpen 7 Xumusa B
ObITY U
NPOU3BOJACTBEHHOI
JeATeJIbHOCTH
YyeJIOBeKa»

c ydeToM Oyaymed mpodeCCHOHATPHON HEATENBHOCTH 10  TeMaM:
BA)KHEHIIME CTPOUTENbHbIE MaTepualbl, KOHCTPYKIIMOHHBIE MaTepHalbl,
KpacKH, CTEKJIO, KEpaMMKa, MaTepuanbl UIsl JIEKTPOHUKH, HAaHOMAaTepUaJbl,
TEKCTUJIbHBIE BOJIOKHA, HCTOYHUKU 3HEPIHU, OPraHUYECKUE U MUHEPAJIbHbIC
yIoOpeHus, IeKapCTBEHHBIC BEIIECTBA, OBITOBAS XIMUSI.
3amura: [IpeacraBieHne pe3yabTaToOB peIISHIS KecoB B popMe MUHU-
JIOKJIaJia C Mpe3eHTanuen
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npoGiiemMHoro o0yueHusi. O0s3aTerneH J1abopaTOPHBINA MPAKTUKYM I10 pa3/ieiaM JTUCIUTUTHHEL.
B yuyeOHOM mipolecce HapsAay C TPaJUIMOHHBIMH

3. OBPA3OBATEJIBHBIE TEXHOJIOT N

Jist u3ydeHuss XUMUM TPEyCMaTPUBACTCS HCIIONB30BAaHUE B y4EOHOM MPOIECCE aKTHUBHBIX U
WHTEPAKTUBHBIX ()OPM MPOBEACHUS ayJAUTOPHBIX U BHEAYIUTOPHBIX 3aHATHHA C LENbI0 (DOPMUPOBAHUS U
pa3BuTHS TPO(HECCHOHATLHBIX HABBIKOB 00YJAFOIIIHXCS.
B mporecce o00ydeHUsT TPUMEHSIOTCS 0O0pa30BaTENbHBIC TEXHOJOTHH PAa3BHBAIOIIETO |

06paBOBaTeJ'H:>HI)IMI/I TEXHOJIOTHAMU

HCIOJIB3YIOTCSA KOMIIBIOTCPHOC TCCTUPOBAHUC, TCMATHYCCKUC ITPE3CHTAINU, MHTCPAKTHUBHBICTCXHOJIOTHHU.
3.1. O6pa3oBaTebHbIE TEXHOJOTHH ITPH MPOBEAEHUH JIEKIMH

Bunel npumeHsieMbIxX Koin-
Ne Tema 00pa30BaTENbHbIX BO
TEXHOJIOTHI qac
1 2 3 4
Paznen 1. OOuias u HeopraHuyueckass XUMHUs KommproTepHbIe CUMYIISIINY, 2
1 IPYIIIOBBIC JUCKYCCHU, Pa3dop
KOHKPETHBIX CHTyaIH
Tema 1.1. OcHOBHBIEC OHATHS U 3aKOHBI KomrproTepHbIe CUMYITALIH, 2
2 TPYNIIOBBIE AUCKYCCHH, Pa3oop
KOHKPETHBIX CUTyallUuH
Tema 1.2. [lepuoanueckuii 3akoH u [lepuoanueckas KoMnerorepHsle cumysinum, 2
3 | cucrema xumudeckux >neMeHToB [1. V1. Menneneera TPYIIIOBBIE JUCKYCCHH, pa3dop
U CTpOEHHE KOHKPETHBIX CUTYaIHi
aToma
Tema 13 CTpoeHPle BCIIICCTBa KOMHLIOTepHLIe CUMYJISILIUH, 4
4 TPYIIIOBBIE JUCKYCCHH, pa3dop
KOHKPETHBIX CUTyalui
Tema 1.4. Boga. PactBopbl. KomMmmberoTepHbie CUMYIISINH, 2
5 | DnexTponuTHUecKas JUCCOIHUAIS IPYNIIOBBIE AUCKYCCHH, Pa3dop
KOHKPETHBIX CHTYyaIi
KoMIiproTepHbIe CUMYJISLIUH,
6 | Tema 1.5. Knaccuduxaiust HeOpraHUYECKUX IPYIIOBBIE AUCKYCCHH, Pa36op 2
COEIMHEHUH U NX CBOHCTBA KOHKPETHBIX CHTYALlHit
Tema 1.6. Xumuyeckue pcaknnn KOMHBIOTCPHBIC CAMYJIALINN, 4
7 TPYIIIOBBIE JUCKYCCHH, pa3dop
KOHKPETHBIX CUTyallui
Tema 1.7. MeTaiisl 1 HEMETAIUIB KOMHBIOTCPHBIC CAMYJIALINN, 2
8 IPYNIOBBIE TUCKYCCUH, pa3oop
KOHKPETHBIX CUTYaIHH
Paznen 2. Opranmueckast XUMHS KOMITBIOTEpHBIE CHMYIISLIN, 2
9 IPYNIIOBBIE JUCKYCCUH, pa3dop
KOHKPETHBIX CHTYaI[Hi
Tewma 2.1. OcHOBHBIC IOHATHS OPTAHUYCCKONXUMUH U KOMITbIOTEpHBIE CHMYJISIIHH, 2
TEOPHUst CTPOCHHSI OPraHUIECKUX MHEHU
10| Teopus cTpoeHuA opranutec cocauHe IPYNIIOBBIE JUCKYCCUH, pa3dop
KOHKPETHBIX CHTYaI[Hi
Tema 2.2. YrineBogopobl U UX NPUPOTHBICHCTOYHUKI KoMItbtoTepHbIE CUMYJISLIUH, 2
11 IPYNIIOBBIE AUCKYCCHH, Pa3oop
KOHKPETHBIX CUTYyaIH
Tema 2.3. Kucnopozaconep:xarne KOMITbIOTEpHBIE CUMYJISIIHH, 2
12| opranmyeckre COeTUHEHHM

IPYNIIOBBIE TUCKYCCUH, pa3dop

KOHKPETHBIX CUTyaluH

20



Tema 2.4. A30TCOoAEpIKaIINE OPraHHICCKIE

KOMHI)IOTepHI)Ie CUMYJISAIUU,

13| coenunenns. lommmepst TPYIIIOBEIE AUCKYCCHH, pa3dop
KOHKPETHBIX CUTYaIHi
3.2. OOpa3zoBaTe/ibHbIe TEXHOJIOTUM MPU NPOBeIEHUH MPAKTHYECKHUX 3aHATHH
(1adopaTopHBIX padoT)
Bunbl npuMeHsieMbIx Kon-Bo
Ne Tema 00pazoBaTeIbHBIX TEXHOJIOTHIA qac
1 2 3 4
Hpakruyeckoe 3austie Ne 1 «OCHOBHBICTIOHSTHS | KoMITBIOTEPHEIC CHMYIIALIN, 4/2*
1| msaKoHb IPYNIIOBBIE JUCKYCCUH, pa3doop
KOHKPETHBIX CHUTYaITHi
IIpaxtrdeckoe 3anstue Ne 2 «PacueTHbIe 3a7a9u I'pynmoBsle auckyccuu, pa3dop 4/2*
2 | Ha HaX0XJEeHHe OTHOCHUTEIbHOWMOIIEKYIISIPHOMN KOHKPETHBIX CUTYyalHil,
MAacChl, OTIPE/ICIIeHNEe MacCOBOH JIOJH KOMMYHHUKATHBHBIEC TPEHUHTH
XUMHYECKHIX SJIEMEHTOB B
CJI0’)KHOM BEILIECTBEY.
[paxtrdeckoe 3anstue Ne 3 «CtpoeHHeaToMa 1 KommproTepHbIe CUMYIISINH, 2
3 | nepuonudeckuii 3akoH .M. Menneneesa» TPYNIIOBBIE AUCKYCCHH, Pa3oop
KOHKPETHBIX CUTYyaIUi
Ipaxtrdeckoe 3ansaTue Ne 4 «OcobeHHOCTH KOMIIbIOTEpHBIE CUMYJISIIHH, 2
4 | cTpoeHHS dNMEKTPOHHBIX 000JIO0YEK aTOMOB IPYIITIOBBIE THCKYCCHH, pasGop
3JIEMEHTOB OOJIBIINX TIEPHUOIOBY .
KOHKPETHBIX CHTYaIHi
IIpaxkTudeckoe 3aHATHE Ne 5 KomrprorepHsle cumymsnuy, pazoop 6/2*
5 | «IIpuroroBienue cycrieH3nn KapOOHaTa KaJdblHsl | KOHKPETHBIX CUTYaIUil,1eJIOBBIE U
B BoJie. [loryueHne aMynbCHU MOTOPHOTO Macia. POJIEBBIC UIPBI
O3HaKOMIICHHE CO CBOWCTBaMH JHCIIEPCHBIX
CHCTEM»
IIpaktuueckoe 3aHATHE Ne 6 KommnbrorepHsie cumyisiiumy, .
6 «DIEKTPONTUTUIECKAS auccouuanus. TPYHIIOBEIE JUCKYCCHH, pa360p 6/2
DNEKTPOIUTHI X HEAIEKTPOIUTHD) KOHKDETHBIX CHTYaLHit
KommproTepHbIe CUMYIISIIIAN 2
[pakTryeckoe 3aHATHE Ne 7 P Y ’
7 . KOMMYHUKATHBHbBIE TPEHUHTH,
«IIpurorosnenue pacTBopa 3a/IlaHHOM 5 ;
KOHKPETHBIX CUTYaI[Hid
KOHIICHTPAITHID) pasbop KOHKpe caTyan
[paktryeckoe 3ansaTHe Ne 8 «Xummdeckue KoMmerorepHsle cumysinu, 4
8 | cBoiicTBa KUCIIOT, OCHOBAaHHUH, COJIEH B TPYIIIIOBBIE TUCKYCCHH, pa3dop
CBETE TEOpUH 3JEKTPOITUTHIECKON KOHKPETHBIX CHUTYAI[HHA
JIICCOITHAITHI
IIpaktuueckoe 3anarue Ne 9 «Ilonsitue o pH KOMITbIOTEpHBIE CUMYJISIIHH, 2
9 | pactBopa. KucnoTnas, menodnas, HelTpaabHas IPYIITIOBBIE MHCKYCCHH, pasGop
cpena pacTBOPOB» .
KOHKPETHBIX CHTYaI1i
Ipaktuueckoe 3anstue Ne 10 «Meron KomMmmbroTepHbie CUMYIISINH, 6/2*
10 | saexTpoHHOTrO OanaHca Jis COCTaBJICHUS IPYNIOBBIE TUCKYCCUH, pa3oop
ypaBHEHHUH OKHCITUTEIHHO- KOHKPETHBIX CHTYaIHi
BOCCTaHOBUTEJIHHBIX PEAKIHI»
IIpaktuueckoe 3ansatre Ne 11 «O6paTtumbien KommnbsrorepHble cumynsimu, 4/2*
11 | HeoOpaTuMBbIe peaknui. XUMHUYECKOE PABHOBECHE | TPYIIIOBHIE AUCKYCCHH, pa3dop
Y CIIOCOOBI €ro CMELICHUS» KOHKDPETHBIX CUTYaIHi
IIpaktuueckoe 3anarue Ne 12 ¢«MeTtamibl 1 KommnbrorepHbie cumynsimm, 4/2*
12 | HeMeTayuTbl. 3aBUCIMOCTH CBOMCTBTAJIOTEHOB OT TPYNIOBBIE TUCKYCCUH, pa3oop
UX TIOJIOKEHUS B KOHKPETHBIX CHTYaIHi
NEPUOANYECKON CUCTEMEN»
IIpaktuueckoe 3aHATHE No 13 KOMIIBIOTEpHBIE CUMYJISIHH, 4
13 | «M3roroBnenue MoJeIeH MOJIEKYJI

OpPraHnv4eCKuX BEUIECTB»

IPYNIIOBBIE TUCKYCCUH, pa3dop
KOHKPETHBIX CUTYaIIi
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HpaKTI/I'-IeCKOC 3ausaTue Ne 14 ((HpeHeHBHBIe u KOMHI)IOTCPHI)IC CUMYJISILIUY, 4
14 | HempenenbHBIEC aMU(ATHIECKUE YTIIEBOAOPOIBI X IPYIIOBBIE AHCKYCCHH, pa3top
HOMCHKJIATypa aJIKAHOB KOHKPETHEIX CHTyaITHiA
[TpakTHyeckoe 3aHsTHE No 15 KoMItproTepHbIe CUMYIISALIUH, 2
15 | «ConpsixeHHbIE JueHbl.  XUMUYECKue IPYNIIOBBIE AUCKYCCHH, Pa3dop
cBoiicTBa OyTaaneHa-1,3 u n3ompeHa» KOHKPETHBIX CHTYaIlHii
IIpaxTrdeckoe 3ansTue Ne 16 «[lomyduenue u KoMnerorepHsle cuMysu, 2
16 | cBOMCTBa KHCIOPOACOAEPKAIIUX OPrAaHUIECKUX TPYIIIOBEIE AUCKYCCHH, pa3dop
COE/IMHEHUI» KOHKPETHBIX CUTyaLUH
[Ipaktuueckoe 3ansatue Ne 17 «Pemenue KomMmmbrotepHble CUMYJISINH, 6/2*
17 | skcnepuMeHTaIbHBIX 3ajaq Ha IPYNIIOBBIE TUCKYCCUH, pa3doop
UICHTU(HUKALIIIO OPraHNYECKUX KOHKPETHBIX CUTYaIHH,
coennHeHNH. Pacmo3sHaBaHue IacTMace u KOMMYHUKAaTHBHBIC TPEHUHTH
BOJIOKOH»
[MpakTnueckoe 3ansitue Ne 18 «Ilomyuenue u KoMIiproTepHbIe CUMYJISLIUH, 6
18 | cBoiicTBa IOJIMMEPOB) TPYNIIOBBIC AUCKYCCHH, Pa3oop
KOHKPETHBIX CUTYaIH
Jlabopatoproe 3amstue Ne 1. Mcmpitanue KOMITBIOTEpHBIC CHMYJISIIHH, 2
19 | pacTBOPOB KUCIOT HHIUKATOPAMU IPYTIIOBBIE UCKYCCHH, Pa3top
KOHKPETHBIX CUTYaIi
JlabopaTopHoe 3ansaTHe Ne 2. Peakisasamemennss | KoMmmbloTepHble CHMYIISIINY, 4
20 | Meau >kele30M B pacTBOPEMEIHOTO KyIopoca. IpYNIOBBIE AUCKYCCHH, Pa3oop
KOHKPETHBIX CUTyalUH
JlabopaToproe 3ansTre Ne3. 3akanka HOTITYCK KOMIIbIOTEpHBIE CHMYISIIHH, 2
21 | cramu. TPYIIIOBBIE JUCKYCCHH, pa3dop
KOHKPETHBIX CUTyalui
JlabopaTtopHoe 3aHATHE Ned. KommbroTepHble CUMYIISINY, 6
22 | O3HaKOMJICHHE C KOJUICKI[UCH 00pa3ioB HedTH u IPYMIIOBBIC JUCKYCCHH, Pa3dop
MIPOAYKTOB €€ MepepadoTKH. KOHKPETHBIX CUTYaIUl
Jlabopatoproe 3aHsTHEe Ne5. PacTBOpeHune KommbroTepHble CUMYIISIINY, 4
23 | rmnepuHa B BoJE IPYNIIOBBIE AUCKYCCHH, Pa3dop
KOHKPETHBIX CUTYaLUH
HWroro no kypcy 38
B TOM YHCIIC HHTEPAKTHBHOE 00y4eHHe* 16

4 YCJOBHUSA PEAJIM3AIIMA TPOT'PAMMBbI YYEBHOU JUCIHUATLIAHBI

4.1 MarepuajJbHO-TeXHHMYecKas 0a3a,

00pa3oBaTeIbHOIO NMPoOLECcca M0 JUCIUIIIHHE
Peanuzanus ydyeOHOM aucuumiauHbl XuMus TpeOyeT Halinyusi y4yeOHOro kaOuHeTa

JUIs  TIPOBEICHUS
COOTBETCTBYIOIIETO MPOQUIIS.

VYueOHbIl KaOUHET CCTCCTBCHHOHAYYHLIX JUCHUIIIMH BKIIFOYACT:

. MYJIbBTUMETMMHBINA ITPOEKTOP, IKPaH;

. IEPCOHANIbHBIN KOMITBIOTED;

. BbIX0J B IHTEpHET;

. yueOHas MeOeb;

. IocKa y4eOHas;

. 9KpaH

. [llkad meOGenbHBIN C METOAMYECKUMU

~NOoO oIk~ WN -

TCOPETUUCCKUX u

IMMPAKTHUYCCKUX

matepuanamu8.[Ipudop st monydeHus razon

nabopatopHslif, 9.Habop Mukponpenapatos,

10. DIEKTPOHHBIN TEPMOMETD,
11. DnexTpoHHbIe Beckl, Habop no
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3aHATUU

HeoOXoauMasi s OCYyHIECTBJICHUSA

U J1abopaTopuio




9JIEKTPOXUMHUHU,

12. IaTyuKu TEMIIEPATYPHI,

13.pH-MeTp, OCBEIICHHOCTH | BIIAYKHOCTH

4.2 TlepeyeHb HEOOXOAMMOTO POTPAMMHOI0 o0ecriedeHunst

1. 7-zip (;muuen3us Ha anra. http://www.7-zip.org/license.txt)

2. Adobe Acrobat Reade (umensus - https://get.adobe.com/reader/?loc=ru&promoid=KLXME)

3. Adobe Flash Player (aumensus - https://get.adobe.com/reader/?loc=ru&promoid=KLXME)

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

5. Free Commander (uren3us -
https://freecommander.com/ru/%d0%bb%d0%b8%d1%86%d0%b5%d0%bd%d0%b7%d0%b8% d1%8f/)

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

7. Libre Office (B cBoO0mHOM H0OCTYIIC)

8. Mozilla Firefox (aumensus - https://www.mozilla.org/en-US/MPL/2.0/)
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5. NEPEYEHh OCHOBHOM u JIONMOJIHAUTEJIbHON YUEBHOM JIUTEPATYPBI,
HEOBXOJIUMOMU 1JIs1 OCBOEHUA N CLHUITIJIMHBI
5.1 OcHoBHas uTeEpaTypa

1. Ta6puensn, O. C. Xumust 11 npodeccuil U CrenuaibHOCTeH TEXHUYECKOTO Tpoduis !
y4eOHUK U WCIOJb30BaHUS B Y4eOHOM mpoliecce 00pa3oBaTEIbHBIX YUPESIKICHUN CpPEIHEro
npodeccnoHabHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHHs C MOJYYCHHUEM
cpennero obmiero oopazopanus / O. C. I'abpuensn, U. I'. OctpoymoB. — 8-e usn., ctep. — Mockaa :
Axanmemus, 2019. — 272 c. — (IIpodeccuonansHoe obOpazoBanue. OOmIe0Opa3oBaTEIbHBIE
mucturuael). — ISBN 978-5-4468-8453-7.

2. Xumus i npodeccuii U CHenHatbHOCTEH €CTECTBEHHO-HAYYHOTO IPOpMIIsi : yUeOHHUK
JUIE  WCIOJB30BaHUS B YU4eOHOM TIporiecce 00Opa30BaTENbHBIX  YUPEXKICHUH  CpPEIHEro
npodeccnoHabHOTO 00pa3oBaHUs Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHHS C MOTy4YECHUEM
cpeanero obmero obpasoBanust / pemakrop O. C. I'abpuensn. — 6-e m3a., crep. — Mocksa :
Axanmemus, 2019. — 400 c. — (IIpodeccuonansHoe obOpazoBanue. OOIIE00pa3oBaTeIbHBIC
mucturuabl). — ISBN 978-5-4468-8425-4.

3. MapreiHoBa, T. B. Xumus. YrioyOnenusiii ypoeHb. 10—11 knaccel : yuyeOHHMK Juis
cpenHero oomiero obpazoBamusi / T. B. MapreiHoBa, . B. Apramonosa, E. b. 'onyHoB
; mox obmel pemakiuedt T. B. MapTbiHOBOM. — 2-¢ m374., ucnop. u jgon. — MockBa . [Opaiir,
2023. — 352 c. —(O6meobpa3oBarenpHbiii mukin). — URL: https://urait.ru/bcode/530645. —
ISBN 978-5-534-16227-1.

5.2 JlonmostHUTEJIbHAS JIUTEPATYpa
1. I'munka, H. JI. O6mas xumus. : yuebnoe nocodbue / H. JI. I'muuka. — Mocksa : KuoPyc,
2022. — 749 c. — URL: https://book.ru/book/943894. — ISBN 978-5-406-09865-3.
2. Jlenuncosa, O. N. Xumus : yuebnuk / O. . [lenucosa. — Mocksa : KnoPyc, 2022. — 307 c.
— URL: https://book.ru/book/944626. — ISBN 978-5-406- 10094-3.
3. Koxkopesa, B. B. Xumus : yuebnoe nocodue / B. B. Kokopesa. — Mocksa : KnoPyc, 2023. —
371 c. — URL: https://book.ru/book/947249. — ISBN 978-5-406-10075-2.

5.3 Ilepuoguyeckue U3IaHUA

XuMusa " KU3HD - XXI BEK. — URL:
http://biblioclub.ru/index.php?page=journal red&jid=429810.
Hayka " IIKOJIA. - URL:

https://dlib.eastview.com/browse/publication/79294.
ITexgaroruka. — URL: https://dlib.eastview.com/browse/publication/598.
[IIkonbHBIE  TEXHOJOTUU. — URL:http://dlib.eastview.com/browse/publication/18866.

5.4. llepeuenb pecypcoB HHGOPMALHMOHHO-TEJIEKOMMYHUKALIMOHHON CeTH
«MHTEepHET», HEOOXOAUMBIX VIS OCBOCHHS JMCIUIITHHBI

IBC «BOOK.ru» : [yueOHble m3nanus — koswekuust ans CIIO, sxypHansl] : caiit. — URL:
https://www.book.ru/cat/576.

IBC «Znanium.com» : [y4eOHble, HayuHble, HAYYHO-TIOMYJISAPHBIE MaTepHajbl Pa3TUUYHBIX
U3/IaTeNbCTB, )KypHaibl] : caiiT. — URL: http://znanium.com/.

IBC «YuuBepcuterckass Oudaumoreka ONLINE» : [yueOHble, HayuHble 3[0aHMS,
MEPBOUCTOYHUKH,  XYAOKECTBEHHbIE  IPOMU3BEACHUS  PA3IUYHBIX  W3/ATENbCTB;  KYpPHAJIbI;
MYyJIbTUMEIMIHAs  KOJUIEKIMS, KapTbl, OHJAWH-’HUMKIONEAMH, choBapu] @ caidt. — URL:
ttp://biblioclub.ru/index.php?page=main_ub_red.

I9BC wm3pareabcrBa «Jlanb» @ [ydeOHble, Hay4yHble U3JaHUSA, [E€PBOMCTOYHUKH,
XYyJOKECTBEHHbIE  TNPOU3BEJCHHUS  pa3IMUHBIX W3JaTelbCcTB; KypHanel| : cait. — URL:

http://e.lanbook.com.
HaunuonanbHasi 3JieKTPOHHasi OMOJMOTEKAa [BKIIOYAaeT  DJIEKTPOHHYIO  OMOIHMOTEKY
mucceprauuii PI'B] : denepanpaas rocynapcrBeHHas HHGOpMaLMOHHAs cucTeMa : cailt / MHUHUCTEpCTBO
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KkyneTypsl PO. — URL: https://rusneb.ru/ (0ocmyn — 6 uumanvnwix 3anax bubnuomexu ¢uruana).

Onektponnas Oubmuoreka I['TIMB Poccum @ caiit : [pecypc cBobGomHoro poctyma] /
I'ocynapcrBeHHas nmyoauyHast HUCTOpHUYECKAs OubIMoTeKa. — URL:
http://elib.shpl.ru/ru/nodes/9347-elektronnaya-biblioteka-gpib.

Pycckass nmreparypa wu  ¢donpkiop | (yHIAMEHTanbHas DIIEKTPOHHass OHOIHOTEeKa

MOJTHOTEKCTOBAasi MH(POPMALIMOHHASL CUCTEMA : CAalT : [pecypc cBoOomHOTrO noctymna) / HCTUTYT MUpPOBOH
auteparypsl uM. A. M. T'opskoro PAH. — URL.: http://feb-web.ru/.

Hayunast memarornueckasi 3JeKTpOHHash OMOIMOTEKa | MHOTO(YHKIIMOHAIbHAS TOJTHOTEKCTOBAs
MH(OPMALIMOHHO-TIOUCKOBAs CHUCTeMa IO TeJaroruke M ICHXOJIOTMH @ CalT : [pecypc CBOOOIHOTO
nocryma]. — URL: http://elib.gnpbu.ru/.

Hayunast anektpoHHas Oubnumoreka. MoHorpaduu, W3IaHHBIE B H37aTelIbCTBE Poccuiickoit
Axanemun EctecTBO3HaHMs @ caiT ! [monmuTeMaTHuecKuil pecypc cobomHoro goctynal. — URL:
https://www.monographies.ru/.

DnekTpoHHas Oubmmoreka TpynoB yu€éHeix Kyol'Y : [pecypc cBoboaHoro nocryna] // Kybaunckuii

roCcyAapCTBEHHBIN YHUBEPCUTET : caur. — URL:
http://megapro.kubsu.ru/MegaPro/UserEntry? Action=ToDb&idb=6.

Math-Net.Ru : oGrmiepoccuiickuii mopran : HWHGOPMAMOHHAs CHCTEMa JOCTylma K HaydHOMH
nHpOpMAIUY TI0 MaTeMaTuke, GU3uKe, NHHOPMAIMOHHBIM TEXHOJIOTHSM U CMEXHBIM HayKaM : [pecypc
cBobOoaHoOro Aocrynal / Marematuueckuii tHCTUTYT UM. B. A. CrekioBa PAH.

— URL: http://www.mathnet.ru/.
Hayuynas »3JekTpoHHass OuOumorexka mnyoOaukaummii «eLibrary.ru» @ [poccuiickuenay4nsie
KypHAIIBI, TPyAbl KOH(EpeHIui — OONbIIasg 4YacTh MPEACTaBICHa B CBOOOJHOM JOCTYIIE; POCCHUHCKHUI
“H(OPMAITMOHHO-aHATUTHIECKIA TIOPTal B 00J1aCTH HAyKH, TEXHOJIOTHH, MEIUIIMHEIL, 00pa3oBaHus — Poccuiickas
HaIMOHATbHAs 0a3a JaHHBIX HayuHoro rutupoBanus (PUHL)] : caiit. — URL: http://elibrary.ru.

Bba3pr pannbix kommanumun «MBHMC» : [poccuiickue HaydHbBIE JKypHajibl IIO

BOMPOCAaM TMEJAarorMKH W 00pa3oBaHUs, AKOHOMHKH M (UHAHCOB, HH(POPMAUOHHBIM
TEXHOJIOTHSIM, SKOHOMHUKE U MPEANPUHUMATEIBCTBY, OOIIECTBEHHBIM M TYMaHUTAPHBIM
HayKaMm, WHAWBUAyalbHble u3nanus, Bectnuku MI'Y, CIIOI'Y, cratuctuueckue HU3AaHUA
Poccunm u ctpanCHI'] : caiit. — URL: https://eivis.ru/basic/details.

KubepJlennnka : Hay4dHass »dJeKTpoHHas OuOmmuoTeka : [poccuiickue Hay4dHbIe
JKypHaJIBI| : caiiT : [pecypc cBoboanoro gocryma] . — URL: http://cyberleninka.ru.

OnexTpoHHas Oubimoreka «Grebennikony : [poccuiickue *ypHabl 10 SKOHOMHKE U
meHemkMenTy] : caiit. — URL: http://grebennikon.ru/journal.php.

UuTanpHblid 3a1 : HalMOHAJIBHBIM NPOEKT cOepekeHusi pPycCKOMl IuTepaTypbl
[>KypHaJsIbl, albMaHax , Ta3eThl CBOOOAHOTO noctyma] : cait / Coro3 mucateneir XXI Beka. —
URL.: http://reading-hall.ru/magazines.html.

Poccuiickoe odpa3zoBanue : denepanabHbIN MOpTal : [pecypc cBOOOAHOTO JOCTYMa).
— URL: http://www.edu.ru/.

Poccuiickas anekTpoHHasl IKOJa : TOCYAapCTBEHHas: 0OpazoBaTenbHas Imiargopma :
caT : [HOJHBIM HIKOJBHBIM Kypc YPOKOB — pecypc cBoboaHoro pgoctymal. — URL:
https://resh.edu.ru/.

Hayxka.p¢ : opunmaneublii caiit [ecsatuneTuss Hayku u TexHoyioruii B Poccun :
[pecypc cBobomnoro nocryna). — URL: https://nayka.pd/.

I'PAMOTA.PY : cnpaBouHO-MHGOPMAIIMOHHBIA WHTEPHET-TIOPTAN  CalT . [pecypc
cBoOOHOrO jocTynal / (yHKIMOHUpPYET HpU Tojaepkke MuHucTepcTBa H(PPOBOro
pa3BHUTHS, CBS3U U MacCOBBIX KoMMyHuKanuii P®. — URL: http://www.gramota.ru.

Boabmasi poccuiickasi JIHUMK/IONEIUs] @ [3IEKTPOHHAas BEpCUsl CBOOOTHOIO
nocryma] : caiit / MunuctepctBo KynsTypbl PO. — URL: https://bigenc.ru/.

JHuuKIoneauym  [Ouiukioneauu. CroBapu. CrnpaBouHUKH]| | calT
[[TOTHOTEKCTOBBIN pecypc cBOOOIHOTO AocTyma] / u3naTensetBo «/Jupekr-Menuay» . — URL:
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http://enc.biblioclub.ru/.
CJIOBAPU.PY : nuHrBHCTHYECKHH TpoekT : cailr [/ MHCTHTYT pycCKOro
s3eikanM. B. B. Bunorpagosa PAH. — URL: http://slovari.ru/start.aspx?s=0&p=3050.
Kynerypa.P® : mopran kynbsrypHOro Hacienus u tpazuuuii Poccun. Kuno. Mysen.
Mysbika. Teatpwl. Apxutekrypa. Jluteparypa. Ilepconsl. Tpamuumu. Jlekuwum : calt :

[pecypc  cBoGomHOoro  goctyma] /  MuHuctepcTtBo  KyaeTypel  P®. -  URL:
http://www.culture.ru.
OduunaabHblii MHTEPHET-NOPTAJ NPaBoBoil HHpopmanuu @ QenepanbHas

rocyaapcTBeHHas HHPOpPMAIIMOHHAs CUCTEMA : CAUT : [pecypc cBoboaHoro moctynal. — URL:
http://pravo.gov.ru/.

Komekcol Poccuiickoii ®epepanmu . caidt : [pecypc cBobomnoro mgocrymal //
OdunmanbHplii  MHTEPHET-TIOPTAad  HpaBoBoM  uHpopmammu : cadt. — URL:
http://pravo.gov.ru/codex/.

Cobpanue 3akoHoaarenbcTBa Poccuiickoit @eneparuu | opUIHAIbHBIE 3JICKTPOHHBIE
Bepcun  OrouiereHei @ caldt ©  [pecypc cBobomHoro  nmoctymal. —  URL:
https://www.szrf.ru/szrf/.

Koncynprantllintoc : HekoMMepuyecKWe HMHTEPHET-BEPCHHM CIPAaBOYHON IPaBOBOMU
CHCTEMBI : CalT : [pecypc cBoboaHoro gocrymal. — URL: http://www.consultant.ru/online/.

JIeKTPOHHBI Katagor [Ky0aHCKoro rocylapcTBeHHOro yHHBeEpCHTETa H
¢punuanos] / Dnekrponnas 6udimoreka Kyol'Y : caiit : [pecypc cBOOOJHOTO A0CTYyma].
URL:http://212.192.134.46/MegaPro/Web/Home/About.

VYuutens roga Poccuum : Beepoccuiickuii koHkype : cailT. — (ApxuB ¢ 1997 1.).
URL.: https://teacherofrussia.ru/.

Bocnurarens roga Poccun @ Beepoccuiickuii mpodeccuoHambHbI KOHKYPC © CaidT.
URL.: https://vospitatelgoda.ru/.

[Tenaror-Ilcuxomor Poccum : Bcepoccuiickuii  KOHKypc mpodhecCHOHaTLHOTO
mactepcTBa : calT. — (ApxuB ¢ 2007 r.). — URL: https://menarorncuxonor.pd.

6 METOJINYECKHUE YKA3AHMS OBYYAIOIIMXCS MO OCBOEHUIO
TV CHMUIIAHBI

JucuunnuHa «XuMHs» HalelneHa Ha (GopMUpOBaHHUE MPO(ecCHOHANbHBIX 3HAHUH,
YMEHHM, OMNbITa NEATENHHOCTH, TAaKMX KaK CIOCOOHOCTHh JEMOHCTpPAIUU OOIICHAYYHBIX
0a30BbIX 3HAHWM €CTECTBEHHBIX HAayK, MaTeMaTHKH, MOHHMAaHHE OCHOBHBIX (DaKTOB,
KOHLENUHH, IPUHLIMUIIOB TEOPUU U T.[I.

OOyueHre CTYACHTOB OCYIICCTBIISIETCS MO TPAJWIMUOHHON TEXHOJOTUU (JICKIUH,
MPAKTUKHU) C BKIIFOUEHHEM MHHOBAIIMOHHBIX 3JIEMEHTOB.

C TOYKHM 3peHUs HUCIOJIb3YyEMbIX METOJOB JIEKIHMH TOJPA3ACISIIOTCS CIETYIOMNM
o0Opa3om: WH(OPMALMOHHO-00BSICHUTENbHAS JIEKIIUs, TOBECTBOBATeNbHAs, JIEKIUI-Oecena,
npoOaeMHast JEKIHs U T. 1.

YcTHOE u3NoKeHHe y4eOHOro MaTepuana Ha JIEKIUU JOJDKHO KOHCIIEKTUPOBATHCA.
Crnymath JEKIUI HYKHO YMETh — MOJJIEPKUBATh CBOE BHUMAHHE, MOHSATH M 3alIOMHUTH
YCHBIIIAHHOE, YJIIOBUTH Iay3bl. B mpolecce M3M0KEHUS MPErnoJaBaTesieM JEKIUU CTYAEHT
JIOJDKEH BBIACHUTH BCE HEMOHSTHBIE BOIPOCHI. 3alUChIBATH COAECPKAHUE JIEKIUU HYKHO
00s13aTeNbHO — 3aMKCH MTOMOTAIOT TMOJICPKUBATh BHUMAHHUE, CIIOCOOCTBYIOT MOHUMAHUIO U
3alIOMUHAHUIO YCIIBIIIIAHHOTO, MPUBOAUT 3HAHUE B CUCTEMY, CIy>KaT OMOPOM JIJIs Mepexojia K
0osee rIyOOKOMY CaMOCTOSITETLHOMY H3yUEHHIO MTpeIMeTa.

Mertonuueckne peKOMEeHAAMN 0 KOHCIIEKTUPOBAHUIO JICKIIHIA:

— 3alliCh JOJDKHA OBITh CHCTEMHOM, MPENCTaBIsATh COOOW COKpalIEéHHBIA BapuUaHT
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nexnuunpenoaasarens. Heooxonumo citymars, 004yMbIBaTh U 3alIUCBIBATh OJHOBPEMEHHO;

— 3aMKCh BEAETCS OYEHBb OBICTPO, YETKO, IO BO3MOXKHOCTH KOPOTKUMU BBIPAKCHUSMU;

— HE MpeKpalias ClyllaTh NPernoaaBarelis, Hy>KHO 3allUChIBATh TO, YTO HEOOXOAUMO
ycBouTh. Henb3s 3amuchiBaTh cpa3y K€ BBICKa3aHHYIO MBICIb IPENOAaBaTENs, CIENYyeT €&
IOHATHh WM IIOCJE 3TOT0 KPaTKO 3amucaTb CBOMMH CIOBAMM WJIM CJIOBAMH IIPENOJABATEINS.
BaxHo, uT0OBI B HEl HEe OBLIT MOTEPSIH OCHOBHOW CMBICIT CKA3aHHOT'O;

— UMCEHA, AaThl, Ha3BaHMsl, BBIBOJIBI, OIPEJEIICHUS 3alIUChIBAIOTCS TOYHO;

— cieayeT oOpaTuTh BHUMAaHHE HAa O(GOpPMIICHHME 3amUCH JeKIuH. s Kakaoro
npeaMera 3aBoAuTes oouias Terpagb. OTIMYHBIM OT OCTAJBHOIO LIBETA CIEAYET BBIIEIATH
OTJEbHBIE MBICIIM M 3arojOBKH, COKpAlaThb OTJEIbHBIE CJIOBA M IPEIJIOKECHMUS,
UCIOJIb30BaTh YCIOBHBIE 3HAaKH, OYKBbI JJATUHCKOTO M TI'PEYECKOro ajidaBUTOB, a TaKxke
HEKOTOPbIE TPUEMBI CTCHOTPAPHUECKOTO COKPAIICHUS CIIOB.

IIpakTHyeckue 3aHATHS 110 IUCHUIUIMHE «XHUMHUSD» IPOBOAATCS IO CXEME:

-YCTHBII OIPOC 10 TEOPUHU B Hayaje 3aHATHS;

-paboTa B rpyImnax Mo pa3perieHuIo pa3InuHbIX CUTYALUH 110 TeMe 3aHATHUS;

-pelIeHne MPaKTUYECKUX 3aay;

-MHJIMBUyaJIbHBIC 3aJaHUS IS IOATOTOBKY K IIPAKTUYECKUM 3aHATUSM.

Ilenp nmpakTUYECKOro 3aHATHS - HAYYUTh CTYIEHTOB IPUMEHATh TEOPETUUYECKUE
3HaAHMSI [IPU PEIICHUN IPAKTUYECKUX 3aJ[a4 HA OCHOBE pEaJIbHbIX JTAaHHBIX.

Ha npaxkTrueckux 3aHATHIX Ipeo01aJatoT CIeyoUe MEeTOIbL:

-BepOasIbHBIE (ITPEOOITAAIONTUM METOOM JIOJDKHO OBITh 0OBSCHEHUE),

-NpaKTHYecKue (MMCbMEHHBIE 3/JaHNs, TPYIIIOBbIE 3aJaHus U T. I1.).

BaxkHpIM ISl CTyA€HTa SBIIETCS YMEHUE PallMOHAIbHO MOAOUPATH HEOOXOIUMYIO
yueOHyto JuTepaTypy. OCHOBHBIMH JIUTEPATYPHBIMU UCTOUHUKAMU SIBIISIOTCS:

— Oubnmuoreunsie poubl Pprnana Kyol'y;

— 3JIEKTPOHHAsl OnbIMoTeYHas cucteMa «Y HUBEpCUTeTCKast OMOIMOTeKa OH-TalH»;

— 3JIeKTpOHHAas OubnmoreyHas cucrema M3narenscra «JlaHby.

[Touck xHuUr B OMONMMOTEKE HEOOXOAMMO HAYMHATH C HU3YYEHUS MPEAMETHOTO
KaTajiora ¥ CO37jaHus CIIMCKa KHUT, TOCOOUH, METOTUYECKUX MAaTEPUAJIOB 110 TEME U3YyUCHHUSL.
[IpocMOTp KHMIM HAUMHAETCS C TUTYJIBHOTO JIMCTA, CIEAYIOLEro mnocie ooaoxku. Ha HEM
OOBIYHO MOMEIIAIOTCS BCE OCHOBHBIE JIaHHBIE, XapaKTEepPU3YIOIIMe KHUTY: Ha3BaHUE, aBTOP,
BBIXOJIHbIE JJaHHbIE, JaHHbIE O Nepeu3fgaHuu U T.4. Ha obopore TUTYnbHOrO JncTa Jaércs
aHHOTalUsA, B KOTOPOM YKa3bplBae€TCsi TEMAaTHUKa BOIPOCOB, OCBEUIEHHBIX B KHUTE,
onpezensercss Kpyr uuTaTellel, Ha KOTOpbIM OHa paccunTaHa. bonblioe 3HadeHHE MMeEET
IIPEIUCIIOBUE KHUTH, KOTOPOE 3HAKOMUT YHUTATENS C JMYHOCTBIO aBTOPA, UICTOPUEN CO3JaHUs
KHUTH, pacKpbIBaeT coaepxanue. [IpounB npenncioBue v MoiayduB oOlIee NpeCTaBIeHUE O
KHUTE, CleyeT oOpaTUThca K oryaBieHuio. OriaBiieHUe KHUTU 3HAKOMHUT 00ydaeMoro ¢
COJIep’)KaHUEM U JIOTUYECKOW CTPYKTYpPOM KHMIH, MO3BOJIIET BBIOpATh HYKHBIM MaTepuan
Uit u3ydeHus. ['on m3naHUs KHUTH MO3BOJISET CYAWTh O HOBM3HE Marepuaia. Yem dame
KHMra u37a€rcs, TeM OOJbIIYI0 IEHHOCTh OHa IMpejacTaBisieT. B kHure Moryr ObITh
IIPUMEUYaHUsl, KOTOPBIE COJEPKAT pa3InYHbIE TOMOIHUTENbHBIE CBEACHNA. OHU Me4aTaroTcs
BHE OCHOBHOT'O TEKCTa U DPA3bSCHSIOT OTHENbHbIE Bompockl. [IpenMerHbie u andaBUTHBIE
yKa3aTelu 3HAYUTENIbHO 00JIer4aioT MOBTOPEHUE H3JI0KEHHOT0 B KHUI'e MaTepuana. B KoHie
KHUTH MOJKET pacrojiaraThCsi BCIOMOraTreNnbHbI Marepuain. K HeMy OOBIYHO OTHOCSATCA
MHCTPYKLMH, IPUIIOKEHUSA, CXEMBI, CUTYyallHOHHBIE 3a]1a4M, BOIPOCHI JJII CAMOKOHTPOJISI U
T.J.

Jns Jaydiero mpeicTaBiIeHHMs M 3allOMHHAHMS MaTepualla LenecooOpa3HO BECTH
3aMHUCHUU KOHCTIEKTHI Pa3IMuYHOTO COACPKAHU, a UMEHHO:

— IIOMETKH, 3aMEYaHHUs], BbIIEJIEHUE [JIABHOI'O;

— IJIaH, T€3UCHI, BBIMUCKH, IIUTATHI;

— KOHCIEKT, pabouas 3anmchk, pedepart, JOKIad, JeKIUs U T.J.

Yurath yd4eOHUK HEOOXOJMMO BIYMYHMBO, BHUMATEJIbHO, HE IPOIyCKash TEKCTa,
CTapasiChb MOHATh KaXIylo (pasy, OJHOBPEMEHHO pa3dupas MpUMEpbI, CXEMbl, TaOJHULIBI,
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PHUCYHKH, TPUBEACHHBIC B yUeOHHKE.

OIHUM U3 BOXHEHIIMX CPEACTB, CIOCOOCTBYIOIIUX 3aKPEIUICHUIO 3HAHUM, SBIISETCS
KpaTKasi 3aluch NMPOYMTAHHOTO MaTepuana — COCTaBJICHHE KOHcHekTa. KoHcmekT — 3T1o
KpPaTKOE CBS3HOE W3JIOKEHHE COACP)KaHMS TEMbl, YYeOHMKAa WJIM €ro 4acTt, 0e3
HOAPOOHOCTEH M BTOPOCTENEHHBIX jaeTtaneid. [lo cBoel CTpyKType M IMOCIeI0BaTEIbHOCTH
KOHCIIEKT JIOJDKEH COOTBETCTBOBATh IUTaHY ydeOHUKA. [103TOMY BaKHO CHaydalla COCTaBUTh
IUIaH, @ IOTOM IHCaTh KOHCIIEKT B BUJIE OTBETA Ha BONPOCHI IutaHa. Eciu yueOHMK pa3nenéH
Ha HEOOJIbIIME 03arjaBJICHHbIC YaCTH, TO 3aroJOBKH MOXHO pacCMaTpHBaTh KaK MYHKTHI
IUIaHa, a M3 TEKCTa KaKAOH YacTH CJIeXyeT 3alucarh T€ MBICIH, KOTOPHIE PacKpBIBAIOT
CMBICTI 3ar0JI0BKa.

TpeOGoBaHMs K KOHCHIEKTY:

— KpaTKOCTb, CXKATOCTh, IIEIIECO00PA3HOCTh KaXK/IOT0 3allMCHIBAEMOT0 CIIOBA;

— COZEPKAaTeNbHOCTh 3alMCU- 3alHChIBAEMbIE MBICIH ClleayeT (opMyaupoBaTh
KpaTko, HO 0e3 ymepba it cMmbicia. OOBEM KOHCIIEKTa, KaK MPAaBUIIO, MEHBIIE H3y4aeMOTro
TekcTa B 7- 15 pas;

—KOHCIIEKT MOKET OBITh KaK IPOCTBIM, TaK U CJIOXKHBIM 10 CTPYKTYPE — 3TO 3aBHCUT
OT COJICPYKAHUSI KHUTH U LIEJIU €€ U3yUCHUSI.

Meroauueckre peKOMEHIAIMN 110 KOHCTIEKTHPOBAHHIO:

— MpEeXAe YeM HayaTh COCTABISATh KOHCIIEKT, HY)KHO O3HAKOMHTBHCS C KHHUTOIA,
NpOYHNTaThEE CHavYaa 10 KOHIA, TIOHITh IIPOYUTAHHOE;

— Ha OOJIOKKE TEeTpaayl 3alMChIBAIOTCS Ha3BaHHE KOHCIICKTHPYEMON KHUTH M HMs
aBTOPA,COCTABIIACTCS TUIaH KOHCIIEKTHPYEMOT'O TECTa;

— 3alUCH JIy4YIlle JeiaTh HpU IPOYTCHUU HE OJHOTO-ABYX al3aleB, a Ieoro
naparpada HUiIH TIaBbl;

— KOHCICKTUPOBAHUE BEIAETCS HE C IENbI0 MMETh ONPEICIHCHHBIA 3aIMCH, a JUis
Oosiee TIOJTHOTO OBJAJIEHHUS COACPKAHMEM H3y4aeMOro TEKCTa, MOITOMY B 3aIlUCSX
OTMEYaeTCsl U BBIACISETCS BCE TO HOBOE, HHTEPECHOE U HYXXHOE, YTO OCOOCHHO MPUBIIEKIIO
BHHMAaHHCE;

— TOCJIe  TOro, Kak cJellaHa 3alich cojep)kKaHus maparpada, TaBbl, CIeyeT
nepeunTaTh €, 3aTeM CHOBa OOpaIlaThCs K TEKCTY M MPOBEPUTH CeOsl, MPAaBUIIBHO JIH
U3JI0KEHO CO/IEpIKaHUE.

TexHHKa KOHCTIEKTHPOBAHHUSL:

— KOHCTIEKTHPYSI KHUTY O0JBIIOT0 00bEMa, 3aMTUCh CIIeAYeT BECTH B 00IIeH TeTpaau;

— Ha KaXJOW CTPaHUIE CJIeBa OCTABIISIOT TOJs MUpHHON 25-30 MM st 3amwcu
KOPOTKHUX MOA3ar0J0BKOB, KPATKUX 3aMEYaHUM, BOTIPOCOB;

— KaXJ1asi CTAaHWIIA TETPATU HyMEPYETCs;

— ISl TIOBBIIICHHS] YATAEMOCTH 3aIHCH OCTAaBJISIIOT WHTEPBAIbl MEXKIY CTPOKAMH,
ab3aramMu, HOBYIO MBICITh HAUMHAIOT C «KPACHOW» CTPOKH;

— NpU KOHCTIEKTHPOBAHUHM IIMPOKO MCIOJB3YIOT pAa3iHyYHbIe COKpAIICHHUs U
YCIIOBHBIC 3HAaKW, HO HE B yIIepd CMBICTY 3amucaHHOro. PeKkOMeHIyeTcs NpPHUMEHSTh
o0IeyOTPEOUTENbHBIE COKpAIIeHHs, Hampumep: M.0. — MOXeT ObITh; TroC. —
rOCYJapCTBEHHBIN; 1.0. — TOJDKHO OBITH U T.JI.

— He CJIelyeT COKpallaTh UMEHa U Ha3BaHUsI, KPOME OUYEHb YacTO TOBTOPSIFOIIUXCS;

— B KOHCIIEKTE HE JODKHO OBITh MEXaHMYECKOTO IIepPEeHHCHIBAHUS TEKCcTa 0e3
MPOIYMBIBAHUS €TO COACPKAHMS U CMBICTIOBOTO aHATH3a.

Jis  Hamwcanus pedepata HEOOXOIWMO BBIOpaTh TeMy, COIJIACOBAaThH €€ C
npernoaaBaTeneM, MOoJA00paTh HECKOJIbKO HWCTOYHUKOB 110 TEME, BBIMOJTHHUTH AaHAIU3
HUCTOYHUKOB TI0 PEIICHHUI0 MpoOeMbl, OOOCHOBAaTh CBOKO TOYKY 3pEHHUS Ha pEIICHHE
poOJIeMBI.

VYyammuecss Uisi TIOJHOIEHHOTO OCBOGHUS Yy4eOHOro Kypca XHUMHS JOJKHBI
COCTaBIISITh KOHCIIEKTHI KaK MPH MPOCTYIIUBAHUU €T0 TeOPEeTUYEeCKON (JIGKIIMOHHOM) YacTH,
TaK ¥ MPH MOJATOTOBKE K MPAKTUICCKUM 3aHATHSIM. JKenaTerbHO, 9YTOOBI KOHCIIEKTHI JICKITUI
U CEMHUHAPOB 3alMCHIBAIMCH B JIOTHYECKOH IIOCIIEIOBATEIBHOCTH HW3YYCHHS Kypca |
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COJIepKaIiCh B OJTHOM TeTpaau. DTo o0ecneduT 6ojiee MOIHYIO MOATOTOBKY, KaK K TEKYIIUM
y4eOHBIM 3aHITHSIM, TAK UCECCUOHHOMY KOHTPOJIIO 3HAHUI.

CamocrosiTenpbHass paboTa ydYalIUXCs SBISETCS BaxkHeWmied ¢opMol ydeOHO-
MO3HABATENBHOTO Tporecca. Llenb 3amanuil It caMOCTOSTENbHONW paboOThl — 3aKPENuTh U
paclIupUTh 3HAHMS, YMEHMs, HaBBIKM, NPUOOpPETEHHbIE B pe3yJbTaTe U3YUYCHHS
JUCUUILUIMHBI; OBJIAJIETh YMEHHUEM MCIOJIb30BaTh IOJIYUCHHbIC 3HAHUS B MPAKTHUYECKOM
paboTe; MOIYYUTh EPBUYHBIC HABBIKU MPOPECCUOHANBHOMN 1eATEIbHOCTH.

Hauanom opranuszanmu 1r000# caMOCTOATENBHOW pabOThl JOKHO OBITH MPUBUTHE
HaBBIKOB U YMEHUM TPaMOTHOM pabOTHI ¢ Y4eOHOW U HAYYHOU JIMTEpaTypor. ITOT mpolece,
B IEPBYIO OuYEpEeIb, CBS3aH C HAXOXKIACHHEM HEOOXOIUMOHN Ui YCIEHIHOTO OBJAJCHUS
y4eOHBIM MaTepHalioM JIUTEPAaTypol. Yualuiics MOJDKEH H3YyYUTh CIHUCOK HOPMAaTHBHO-
MPaBOBBIX aKTOB UAIKOHOMHYECKOM JIUTEPATyphl, PEKOMEHYEMbIN 10 Y4€OHOU NUCIMILIUHE;
YMETh T0JIB30BaThCs (POHIaMU OMOIMOTEK U CIIPABOYHO-OMOIHOTrpadUISCKUMH U3 TaHUSIMHU.

3amaHus i1 CaMOCTOSITENIBHONW pPAaOOTHI BBIMOJNHSIOTCS B NMHCHBMEHHOM BHUJE BO
BHeayuTopHOEe Bpems. Pabora [0KHA HOCHTH TBOPYECKUH XapakTep, MPH €€ OICHKE
npenojaBaTesib B IEPBYI0 O4Yepelb OLIEHWBAET OOOCHOBAHHOCTb W OPUTHMHAJIBHOCTD
BBIBOJIOB. B muceMeHHO# paboTe 1o TeMe 3aJjaHusl yJalluiics TOJKEH MOJTHO U BCECTOPOHHE
paccMOTpPEeTh BCE AaCMEKTHl TEMBI, YETKO C(OpMYyIUpOBaTH W apryMEHTHPOBATH CBOIO
MO3UIUIO 110 UCCIEelyeMbIM BOIIpocaM. BrIOOp KOHKPETHOTO 3aaHusl JUJIsl CAMOCTOSITENIbHOM
paboThl MPOBOAMUT IMpEroaaBaTeslb, BEAYIIUA MPAKTUUECKHE 3aHSATUS B COOTBETCTBUU C
NepeyHeM, YKa3aHHBIM B TUIAHAX MPAKTUYECKUX 3aHITHH.

OO0umue npaBuJia BbINOJHEHNS] MMCbMEHHBIX PadoT

Ha nmepBoM 3aHSTHH CTYACHTBI JOJDKHBI OBITh  MPOWH()OPMHUPOBAHBI O
HEOOXOUMOCTH COOJIOACHHSI HOPM aKaJleMHUYEeCKOW STHKM M aBTOPCKUX IpaB B XOJE
oOyueHus. B yacTHOCTH, IPENOCTABIIAIOTCS CBEICHUS:

— o0mrast uH(popMaIHs 00 aBTOPCKHX TpaBax;

— TIpaBWJIa IUTUPOBAHUS,

— mpaBuiia 0OPMIIEHUS CCBUIOK;

Bce nmMeroniuecs: B TEKCTe€ CHOCKH TLIATEIbHO BHIBEPSAIOTCS M CHAOXKAIOTCA «apecamMm».

HepmonycTrMo BKITIOYATh B CBOIO Pa0OTy BBIACPIKKH M3 PadOT JAPYrux aBTOPOB Oe3yka3zaHHs Ha
3TO, MEpeCcKa3biBaTh UYXKYyI padoTy OJIM3KO K TEKCTy 0e3 OTCBUIKM K Hel, UCIOJIb30BaTh UyXHE UICH
0e3 yka3zaHus MEpBOMCTOYHMKOB (3TO KacaeTcss W MH(popmauuu, HaiineHHoil B MHTepHere). Bee ciyuan
IUIaruara J0JKHbBI ObITh UCKIIFOUECHBI.

CIucoK WCIIONIb30BAaHHOM JIMTEPATyphl JOJDKEH BKJIIOYATh BCE WCTOYHUKUA WH(POPMAIHH,
U3yYeHHbIE U TPOPAOOTaHHBIE CTYIEHTOM B MPOLIECCE BHIIOIHEHUS PAOOTHI, U 10JIKEH OBITh COCTABIIEH B
coorercTBuM ¢ 'OCT P. 7.0.5-2008 «bubnuorpaduyeckas ccpika. O0mue TpeOoBaHHS U TIPABUIIAY.

TpeGoBanus k Hanucanuio pedepara

Pedepar mo manHOMY Kypcy SBISIeTCS OJHHUM W3 METOJIOB OpTaHU3AIlMH CAMOCTOSTEILHOU
paloThI.

Temsbl pedepaToB SABISIOTCS JOMOTHUTEIHHBIM MAaTEPUATIOM JIJISl U3YYEHUS JAaHHOUW JUCIUTUINHBL
Pedepar orieHnBaeTcs B OMH 6ajul B OLIEHKE UTOTO SK3aMeHa

Pedepar nmomkeH OBITHh MOATOTOBIEH COTJIACHO TeMe, TPEAJIOKEHHON IperogaBaTeseM.
JlonmyckaeTcst caMOCTOSTEIbHBIN BEIOOP TEMBI peepara, HO 10 COTIacOBAHUIO C MPEo1aBaTeNeM.

Jns manucaHusi pedepara CTYACHT CaMOCTOSTEIHHO MOAOMpPAaeT HMCTOYHWUKH HHQPOPMAIMHA TIO
BbIOpaHHOM Teme (JuTeparypa yueOHas, nepuoandeckas u MIHTepHeT-pecypcbl)

O6nem pedepara — He meHee 10 cTpanut popmara. A 4.

Pedepar nomkeH uMeTh (TUTYIBHBIHN JIUCT, COJIEPIKAHKE, TEKCT TOJKEH OBITh pa3OUT Ha pa3/elbl,
COTJIACHO COZAEP KaHUIO, 3aKITF0UEHHE, CITUCOK JINTEpaTyphl HE MeHee 5 UCTOYHUKOB)

Ob6cyxaenue TeM pedepaToB NMPOBOAUTCS HA TeX NMPAKTHUECKUX 3aHATHAX, IO KOTOPHIM OHHU
pacnpezeneHbl. JTo SBIsSETCsl 00s3aTelnbHBIM TpeOoBaHMeM. B ciywyae He mpejacraBieHus pedepara
COIJIACHO YCTAaHOBJIEHHOMY rpaduky (6e3 yBaXXUTEIbHOH MPUYHMHBI), yYalIMics 00s3aH MOATOTOBUTH
HOBBIH pedepar.

Wudopmanus no pedepary He pomkHa npeBbimats 10 MuHyT. BpicTymarommuit  nosmkeH
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MOATOTOBUTH KPAaTKHE BBIBOJBI MO TeMe pedepara Jisi KOHCIEKTUPOBAHUS.

Cnaua pedepara mpemnogaBarenio o0s3aTenbHa.

7.0IIEHOYHBLIE CPEJICTBA IJISI KOHTPOJISA YCIIEBAEMOCTH
7.1 IlacniopT (poH/1a OLIEHOYHBIX CPEJICTB

Ne HanmeHoBaHuE O1IEHOUHOTOCPEICTBA
o/ KonTtpomupyemsie pa3mensl (TeMbl) JUCITUTLTHHEL
Bgenenne
A Koncnekr
OCHOBHBIE ITOHITHS U 3aKOHBI
1 [IpakTudeckoe 3aHATHE, TECT
Ilepuonuueckuii 3axoH u [lepuoguueckas cucrema DpoHTaANIBHBIN OIIPOC
2 xumudeckux 3nemeHToB J[. Y. Menneneera u [IpakTHueckoe 3andarTue,
CTPOEHHUE aToMa KOHCIICKT
3 Crpoenue BeecTsa [IpakTuueckoe 3avsrue,
KOHTpOJIbHAs paborTa.
4 Bopa. PactBopbl. DniekTpoauTHuecKast TUCCOUaIUs [Ipe3enTanuu, npakTUYECKOE3aHATHE
K.HaCCI/I(bI/IKaHI/Iﬂ HCOPraHN4CCKUX COCANHCHUHN U UX HpaKTquCKoe 3aHATHE, aHAJIM3H OI[CHKA
5 CBOMCTBA nmabopaTopHOH pabOTHL.
XUMHUUECKUE PeaklnU [IpakTuueckoe 3aHATHE, aHAJIU3H OLICHKA
6 paCTeHI/Iﬁ, JKNUBOTHBIX U MI/IKpOOpFaHI/ISMOB Ha60paTopHoﬁ pa60TbI.
KoHcnekT, npakTudeckoe 3
7 MeTannsl 1 HeMeTaIUTBI > p aHATHE,
aHaJIN3 U OLICHKA JIAOOPaTOPHOI
paboTEHI.
HOBHBIE TTOHITHS OPTAaHUYECKOH XUMUH U TEOPHUS
8 Ocno ¢ 1o OpraHH9ecKo cop [IpakTHueckoe 3aHATHE, TECT
CTPOEHUS] OPraHUYECKUX COETUHEHUIT
[IpakTuueckoe 3aHsATUE , AHATIU3U OLIEHKA
9 YrieBoaopoibl ¥ UX IPUPOIHBIE HCTOUHUKH nabopaTopHO
paboTsL. 11.0.
[IpakTHueckoe 3aHsATHE, aHATTU3H OLIEHKA
10 Kucnopoaconepxkamue opraHnIecKue COeTHHEHHS nabopatopHoi paboTHI. 11.0.
A3soTcoaepKalye opraHnuecKue CoeIMHEHNUS.
11 Alepralie op A IIpakTuueckoe 3aHATUE, TECT
ITonumepst

7.2. Kputepum oueHKH 3HaAHMI

KoHTponb ® oOlleHKa pe3yabTaTOB OCBOCHHUS YYE€OHOH JUCIMIUIMHBI  OCYIIECTBIISCTCS
MperoiaBaTesieM B IMPOIECCe MPOBEACHUS MPAKTHUYSCKUX paboT, TECTHPOBAaHHUSA, COOECETOBAHUS IIO
pe3ybTaTaM BBIMOJIHEHHS JIA0OPaTOPHBIX PA0OT, a TAKIKE PEIICHHS 3a/1a4, COCTABICHUPA0OYHX TaOJIHII
U IIOATOTOBKHU COO6HI€HHI>1 K ypOKy 3HaHI/I5[ CTy,lIeHTOB Ha HpaKTI/I‘-IeCKI/IX 3AHATUAX OLICHUBAKTCA
OTMETKAMH «OTJIMYHO», «XOPOII0», «YJOBICTBOPUTEIBHO» U

«HEYIOBIICTBOPUTETHHOY.

O1eHKa «OTJIMYHOY» BBICTABJISICTCS, KOT/Ia CTYJCHb MOKA3bIBACT IMTYOOKOE BCECTOPOHHEE 3HAHUE
pasjena JTUCIHUILIMHBI, 00S3aTEILHON W JAOMOJHUTEIBHON JTIUTEPATyphl, aprYMEHTHPOBAHO U JIOTHYECKH
CTPOWMHO M3JIaraeT MaTepual, MOXeT IPUMEHSTh 3HAHUS JIJIsl aHAIM3a KOHKPETHBIX CUTYAITH.

O1eHKa «XOpOIIO» CTaBUTCSA MMPH TBEPABIX 3HAHHAX pasjeiia IUCHUIUIMHBL, 00s3aTeabHON
JUTEpaTyphbl, 3HAKOMCTBE C JOMOJIHUTCIBHOM JIUTEPATypOl, apryMEHTUPOBAHHOM  H3JIOKCHHUU
MaTepI/Iana, yMeHI/II/I HpI/IMeHI/ITB 3HAHUA OJIAd aHAJIN3a KOHerTHLIX CHTyaHHfI.

O1ieHKa «yJOBJICTBOPUTEIBHOY» CTABUTCS, KOTJA CTYJICHT B OCHOBHOM 3HAET pa3/iell JUCIUIUINHBI,
MOXKET HpaKTI/I‘—IeCKI/I HpI/IMeHI/ITB CBOM 3HAHWUAI.

OrieHKa - HE 3a4TEHO CTABUTCS, KOTJIA CTYACHT HE OCBOMJI OCHOBHOTO COJCP)KAaHUS MpeaMera U
cabo 3HaeT N3y4aeMblil pa3aes TUCITUTIITUHBI.
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Pe3ynbrarel o0ydeHust
(OCBOEHHBIE YMEHUSI, YCBOCHHbBIE 3HAHMS)

DOpMBI U METOABI
KOHTPOJISI M OLICHKH
PE3yNIbTaTOB O0yUCHUS

YMEHHS:

VMeHHe 1aBaTh ONPEICIICHHUE U OIIEPUPOBATH CIIEAYIOIINMH
XUMHNYCCKUMMU ITOHATHUAMU:. BEIICCTBO, XUMHYECKHI QJICMCHT, aTOM,
MOJICKYJ1a, OTHOCHTEIIbHBIC aTOMHAsl H MOJICKYJISIPHAs. MacChl, HOH,
AJUIOTPOIIUA, U30TOIIbI, XUMHUYCCKAA CBA3b, SJICKTPOOTPULATCIILHOCTD,
BQJICHTHOCTB, CTEIICHb OKHCJICHHSI, MOJIb, MOJISIPHASI MAcca, MOJISIPHBIH
00beM ra3000pa3HBIX BEIIECTB, BELIECTBA MOJIEKYIISIPHO- TO U
HEMOJICKYJSIPHOTO CTPOCHUSI, PACTBOPHI

YCTHBIN KOHTPOJTH
(MHAMBUYAIILHBIN U
(GpOHTAJIbHBIN).
Brinonnenue TecToBBIX
3aaHUN.

DopMyJIUPOBAHUE 3aKOHOB COXPAHEHMS MACChl BEIIECTB 1 MOCTOSHCTBA
COCTaBa BEIIECTB. Y CTAHOBKA MPUUYMHHO-CIICICTBEHHOMN CBA3U MEXKITY
coJiepKaHUEM ITHX 3aKOHOB W HAITMCAHUEM XUMUYECKUX (HOPMYIT 1
YpaBHEHUH. Y CTAaHOBKA 3BOJIIOLIMOHHON CYLIHOCTH MEHJIEJIEEBCKOU U
COBpEMEHHOM (POpMyYITHPOBOK MepruoanyecKoro 3akona /1. M.
MenpeneeBa. O0bsicHEeHUE PUINISCKOTO CMBICIIA CUMBOJIUKH
MIePUOINYCCKON TaOIHIIBl XUMUYECKUX dteMeHToB []. 1. MenneneeBa
(HOMEpOB 7J1e- MEeHTa, IEPHO/Ia, TPYNIBI) U YCTAaHOBKA MPUYMHHO-

Onenka pe3ynbTaToB
IIPAKTUYECKUX 3aHATUN.

CJ'I@I[CTBGHHOI‘/'I CBA3U MCIKAY CTPOCHHUEM ATOMA U 3aKOHOMCEPHOCTAMU
HM3MCHCHHS CBOMCTB DJIEMCHTOB U O6pa30BaHHI)IX HNMH BCIICCTB B
nepuoaax u rpynriax.

YcTraHoBKa 3aBUCMMOCTH CBOMCTB XUMUYECKUX BEIIECTB OT CTPOCHUS
aTOMOB O0Pa3yIOIIUX UX XUMUYECKUX IJIEMEHTOB. XapaKTepUCTHUKA
BaKHEHMIIINX TUIIOB XMMHUYECKUX CBA3EH U OTHOCUTENHHOCTH 3TOM
Tunonoruu. O0bICHEHHE 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa
1 CTPOCHHUS KPUCTATMYECKUX PEIIETOK.

HaGmronenue u oreHKa
BBITIOTHEHH S
MPaAKTUYECKUX
JIEUCTBHI.

OObscHEHUE CYITHOCTHU XUMHUUYCCKHUX ITPOICCCOB. KJ'IaCCI/I(I)I/IKaLII/IH
XHUMHUYCCKUX pCaKHI/Iﬁ 110 pa3JIMYHBIM MMPHU3HAKaM: YHUCJIY U COCTaBy

Y CTHBIN KOHTPOJIb
(MHIUBUTYAJIbHBIA 1

MPOAYKTOB U peareHToB, TeMI0BOMY 3(pdeKTy, HanmpaBiaeHuo, dase, (GpoHTATBHBII).

HaJIMYUIO KaTaau3aTopa, U3MEHEHUIO CTeNeHel okucaeHus 3aemMeHToB, | [loaroroBka

00pa3yIoIIMX BeleCTBA. Y CTAHOBKA MPU3HAKOB OOIIIEr0 M Pa3IMYHOrO | COOOIIEHU.

B TUIOJIOTUHU PEAKIUH JJIsI HEOPTaHUYECKON U OPTAHUYECKOW XUMHUH. BrinosiHeHUE TECTOBBIX
3a7laHUN

JleMOHCTpUpOBaHHE YMEHUS IOCTAaHOBKHU IIeJIel 1eATeIbHOCTH, [ToaroroBka

TUTAHUPOBAHUS COOCTBEHHOM JEATEIbHOCTH AJISL JOCTHKECHUS COOOIIEHUH.

MIOCTABJIEHHBIX 1IeJIed, MPEABUACHUS BOSMOXKHBIX PE3YJIbTaTOB 3TUX [Touck nndopmaruu B

JENUCTBUM, OpraHn3allii CAMOKOHTPOJISI U OLIEHKH MOJYYE€HHBIX Wurepnere.

pe3yJIbTaToB BrinonHeHue TecToBbIX
3aJJaHuN

BOCIIPMHUMATH U HA OCHOBE MOTY4YE€HHBIX 3HAHUN CAMOCTOSATENILHO [ToaroroBka

OLIeHMBATh MH(POPMAITUIO, CoAepKaIyrocs B coobmenusx CMU, COOOIIIECHUH.

WnrepHeTe, Hay4HO-TIOMYJISIPHBIX CTaThX

[Touck nnpopmaruu B
HurepHere.

7.3. OnleHOYHBbIE CPEJICTB ISl MPOBeAeHNs TeKYIIell aTTecTaluu

Texkymuii KOHTPOJIb MOXKET MPOBOAUTHCA B (hopme:
-(ppoHTaNBHBIN ONPOC
-UHIVBUAYAIbHBIN YCTHBIN ONPOC
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-IACbMEHHBIN KOHTPOJIb
-TeCTUPOBAHKE MO0 TEOPETHUECKOMY MaTepHay
-npakTudeckas (J1aboparopHas) pabora
-3amuTa pedepara,
-3aIllMTa BBITIOJTHECHHOTO 3a/IaHus,

-pa3paboTka rnmpoosieMsbl Kypca (COOOIIeHHE).

dopma Bnanenus JInunkle KayecTBa TIpumepst
aTTecTalun 3aamms Y MeHAS (HaBBIKM) CTyZICHTA OTICHOTHRIX
CPEaCTB
YcrHbii Kontpons 3HaHMH OrneHka yMeHUs Ornenka HaBbIKOB | OreHka KoHTtponbHbIe
(MMCBMEHHBIH) | MO OIpeeIeHHBIM pa3nuyath paboTsI C CIOCOOHOCTH BOIPOCHI 10
orpoc 1o | mpobiemam KOHKPETHBIC JIUTEPaTypHBIMH OTIEPaTHBHO H TeMaM
TeMaM MOHATHSA HCTOYHHUKAMHU Ka4eCTBEHHO MIPUJIATaoTCs
OTBEYATh Ha
MIOCTABJICHHBIE
BOIIPOCHI
Pedepars KonTtpons 3Hanuit OreHKa yMeHUs Orenka HaBbIKOB | OreHka Temsl pedeparon
IO OTIPEJICJICHHBIM pa3nu4ath paboTsI C CIOCOOHOCTH K TIPHUJIATAOTCS
npoOiemam KOHKPETHBIC JUTEPATyPHBIMU CaMOCTOSATENBHOM
MOHATHSA HCTOYHUKAMH pabote n aHaMU3y
JIUTEPATYPHBIX
HCTOYHHUKOB
IIpaktuueckue | KoHTposib 3HaAHUS OLeHka yMeHUs O1leHKa HaBBIKOB Ouenka Tewmbl paboT
(;rabopaTopHBI | TEOPETHYECKHUX paboTarts ¢ paboTHI ¢ CcrocoOHOCTH MIpUIIaralTCs
€) paboTsI OCHOB COBPEMEHHOU BBIYMCIHUTENBHOH OTIEPaTHBHO U
nHpopMaTUKU U KOMIIBIOTEPHOU TEXHUKOM, Ka4yeCTBEHHO
UH(POPMAILMOHHBIX TEXHUKOI1, HPUKJIaHBIMU pemaTb
TEXHOJIOTHiA, HCTIONb30BaTh IpOTrpaMMHBIMU MIOCTaBJICHHBIE HA
BO3MOKHOCTEH 1 BO3MOKHOCTH CpeIcTBaMHU MIPAKTUIECKUX
MIPUHITUIIOB BBIUYUCITUTEIIFHON paboTax 3amauu u
UCTIONIb30BAHUS TEXHUKH U apryMEeHTHPOBATh
COBpPEMEHHOU MPOTPaMMHOTO Ppe3yNbTaThI
KOMITBIOTEPHOM obecrieueHns pu
TEXHUKH. penieHun
MPaKTHYECKUX
3aj1ad.
TectupoBanue | KoHTposib 3HaHMt OueHka yMeHus O1leHKa HAaBBIKOB OneHka Bomnpockr
TI0 OTpe/IeNICHHBIM pasimuarb JIOTUYECKOTO CrocoOHOCTH MpUIararoTCcs
mmpobiemMam KOHKpETHBIE aHanu3a u OTIepPaTUBHO U
MOHATHUS CHHTe3a IpU Ka4yeCTBEHHO
COIIOCTaBJICHUHU OTBEYaTh Ha
KOHKPETHBIX MIOCTaBJICHHBIE
HOHSATUH BOIIPOCHI

Pegepam. Pedepar sBiseTcss MpOAyKTOM CaMOCTOSTEIBLHON pabOThI ydamierocs M IpeacTaBisieT
co00i KpaTKOe HU3JOKEHUE B MHCHbMEHHOM BHJE TMOJTYYCHHBIX DPE3yJIbTaTOB TEOPETHUUYECKOTO aHaIm3a
ompeeIeHHON HaydHOU (yueOHO-HCCIe0BaTeIbCKON) TEeMBI, TJE PACKpPhIBACTCA CYTh HCCIEAyeMOU
MPOOJIeMBI, IPUBOAATCS PA3IMYHBIC TOUKH 3pEHUS, a TAK)Ke COOCTBEHHBIE B3TJISIbI YUAIIETOCs Ha Hee.

Konmponvnas paboma. KouTponmbHas pabora sBIsIETCS Ha0OPOM NPAKTUYECKUX 3aJaHUN H
3ala4 MO0 TeMaM HW3y4aeMoW UCIUIUIMHBI, MO3BOJAIOIMNX (OPMHpPOBATH 3HAHUSA, a TaKKE YMEHUS
oOydJaroruxcsi B 00J1aCTH €CTECTBO3HAHMS.

IIpumepHBIe BONPOCHI JIs1 YCTHOTO ONPOca (KOHTPOJIBHBIX pador):
Paznen 1. OOmiast u HeopraHUYeCcKass XUMUS
1. OcHoBHBIE IOHATHUSA U 3aKOHBL. BeriecTBo. AToM.
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Monrnekyna.

2. XUMUYECKUM PTIEMEHT. AJTOTPOIHUS.

3.IIpocThle U ClI0KHBIE BEIIECTBA.

4.Ka4yeCTBEHHBIN 1 KOJIMYECTBEHHBIN COCTAB

BEIIECTB.

5. XuMu4eckue 3Haku U (POPMYJIBL.

6.OTHOCHTENBHBIE aTOMHAs U MOJIEKYJIsipHas Macchl. KonnuecTBo BeliecTsa.

7. OcHoBHBIE 3aKOHBI XUMHH. CTexruoMeTpHsl. 3aKOH COXPAaHEHHSI MACChl BELLIECTB.

8. 3aKOH MMOCTOSHCTBA COCTaBa BEUIECTB MOJIEKYISPHOU

CTPYKTYphl.3aKOH ABOraJipo U CIEACTBUS U3 HETO.

9.1lepuoauueckuii 3akoH u [lepuoanueckas cucteMa XuMU4YecKux iemMeHToB Jl. U.

10. CtpoeHue IEKTPOHHBIX 000JI0YEK ATOMOB YJIEMEHTOB MAaJIbIX MIEPHOIOB.
Oco0eHHOCTH CTPOEHUS JIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB OOJIBIINX
epUOA0B(IIEPEXOIHBIX FIEMEHTOB).

11. TTonsTue 06 opOUTANIAX. S-, p- U d-opOUTANH. DIEKTPOHHBIE KOH(DUTYpALTUH
ATOMOBXMMHUYECKUX IJIEMEHTOB.

12. CunbHble U cnadble 3JIEKTPOIUTHL, IPUBECTU IPUMEPHI

13. V3MeHeHHe KUCIOTHO-OCHOBHBIX CBOMCTB OKCHOB I10 IEPHOJTY U T10 TPYIIIIE.

14. Kakue peakuuy Ha3bIBalOT HOHOOOMEHHBIMU?

15. YcnoBus mpoTekaHusi OOMEHHBIX peakIuit

16. MlonHbIe peakuuu, MpoTeKaroue ¢ 00pa3oBaHuEM OCaIKOB, OOBSCHUTH Ha

npumepel’/ VoHHbIe peakiiuu, MpoTeKaroIme ¢ 00pa3oBaHUEM

MaJIOIMCCOLMUPYIOIINX BEIIECTB
(HanmpuMep BOJIbI), OOBSICHUTH HA PUMEPE

18 CocTaBuTh OJTHOE M KPATKOE HOHHO- MOJIEKYJISIPHOE YPaBHEHUE
B3aMMOJICHCTBUsIKApOOHATA HATPUS C COJISTHON KUCIOTOM

19. Kako# TvI KOBaJIE€HTHOU CBS3M — NOJIAPHAs WJIM HENOJIApHAs — B
monekynax cienyromux semects? CO, HI, HzS, OF2, CH4? K aTomam, kakux
3JIEMEHTOB CMEIIAI0TCAOOIUE IEKTPOHHBIE MAPBI B 3TUX MOJIEKYJIaxX?

20.Kax u3mensiercst mossipHOCTh cBsi3eit B psy monekyn: H20, HaS, HaTe? [Touemy?

21. Onpenenure BaIeHTHOCTH (hocdopa B BemecTBax: PH3 P20s, H3PO4, Mg 3P2

22. Kakue u3 cieayronux BemecTB SBISIOTCS HOHHBIME coequHenusMu: Ho, KCI,
NH3 CaBrz, CH4, Fe;03, No? Hoquy?

23. Ompenenute 3apsapl HOHOB B coeaunenusx AlFs, Cs;0, CuCly,

FeBr:24 CocraBbTe BhIpakeHHE 3aKOHA JIEHCTBYIOLIMX MACC IS

peaKkuuii:

Crpy+CO=2COr); CuOtey+H20()Cc yueTom , 4TO TBEpOE BELIECTBO B
YPaBHCHHE3aKOHA JEHCTBYIOMINX MAacC HE BXOIUT

Yemy paBHa cTeneHb okuciaenus aromos snemedToB AgCl; Ca(OH)2; Na

25. Kakumu CBOMCTBaAaMH — OKUCIIATEITHHBIMU WIIM BOCCTAHOBUTEIIBHBIMU —
o6mnamarorHons:: Ca™%; NOy

26. YkaxwuTe, KaKoe BEIIECTBO SBISIETCS OKACITUTENIEM, KAKO€ BOCCTAHOBUTEIIEM:

HNO;z + Ca = Ca (NO3)2 + N.O+ H,0 onpenenure k03 HUITUSHTB METOIOM
AJIEKTPOHHOTO Oayanca

IIpumepHbIe TecTOBbIE 3aJaHUSA:

Yemy paBHa BBICIIAs BAJICHTHOCTD DJIEMEHTA XpoMa (TTOPSIKOBBIN HOMEp

24)?a) 6 6)4 B)3 r)2

Yemy paBHO MaccoBOE YHCIIO

aToMa?a) 4uciay IPOTOHOB B aTOME

0) yuCITy HEHTPOHOB B

aToMe B) YHCIY

HYKJIOHOB B aTOME T)

YHCITy SJIEKTPOHOB B
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aTome

Kakoe kBaHTOBOE UMCIIO XapaKTepHU3yeT HAIpaBIeHUE JIEKTPOHHOTO o0JaKa B
MPOCTpaHCTBE?

a)n 6)l B)M r) ms

ATOMBI KaKOTO 3JICMEHTA HMEIOT SIEKTPOHHYIO KOH(MUIYPALHIO BHELIHETO CIOS : ...4s°
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4p°?
a) 35 Br 0)7/N  B)3sAs 1)V
YeM OTIMYAIOTCA aTOMBI H30TOIIOB OJJHOTO JJIEMEHTa ?
a) YMCJIOM MPOTOHOB  0) YMCIIOM HEMTPOHOB  B) YHCJIOM BJIEKTPOHOB T) 3apsSA0M
aapa
Kakoe KBaHTOBOE YHCIIO XapaKTEpU3yeT pasMep JIEKTPOHHOTO
obnaka ?a)n  0) 1 B) M 1)Ms
Kakue 3Ha4eHus MpUHIMAaEeT MarHUTHOE KBAaHTOBOE YHCIIO JuIsl opOuTanei d-
noayposHs ?a) 0, 1, 2 0)-2,-1,0,+1,+2 8)-1,0,+1 1)1,2,3
Kaxk o0o3Havaercst moaypoBeHb, it kotoporo N =4 u |
=07a)4f 0) 4d B) 4p 1)4s
B xakux Mosekynax CyIiecTByeT HEmoJsipHasi KOBaJICHTHAsI
cBs3b 2a) |2 6) CO2 B)K:0 1) H20
Kak u3MmeHsieTcst moiasipHOCTh cBsi3elt B psy Mosekyn : HoO — HoS — HaSe —
H.Te ?a) ne usmensercs 0) yBeNnuuuBaeTcs B)
YMEHBIIAETCA T) yBeIM4YMBAeTCs M yMeHbiaercs 2 Cl?

Kaxkue u3 cnenyromux BemecTs MoryT sBiasthes okucautensmu ?a) NHs - 6) Bro B)Fe 1)
Na
Kak Ha3pIBaeTCS CIACIYIOIIUI MPOLIECC U CKOJIBKO AIEKTPOHOB B HEM YYaCTBYET: cl%-

a) BOCCTaHOBJICHHUE , 1€ 0) OKHCJIeHUE , 2€ B) BOCCTAHOBJICHUE , 2€ T') OKHUCIICHHUE , 1€
13.Kakue HepaBeHCTBA CIIPABEUIMBHI TSl SHAOTCPMHUUECKON pEaKuu ?
a) Q<0 6)Q>0 B)H<O r) H=0
[Ipu xakux ycinoBusix paBHoBecue ooparumoil peakuuu Na(T) + O2(1) —2NO(r); H>0
cMelaeTcs BIpaBo?
a) MOBBIILICHUE TEMIIEPATypbl  O) MOHUKEHHUE TEMIEPATypbl  B)
YBEJIMYEHUEAABICHUS I')yMEHBLICHNE KOHLEHTPAIMU KUCI0Poa
Kakne HepaBeHCTBa ClIpaBeIIMBEI I SHAOTEPMHUUYECKON
peakiuu ?7a) H>0  6) H=0 B) Q>0 1)Q<0
15.TIpu kakux ycioBusix paBHoBecue oopatumoit peakuuu CO2(r)+C(TB) —
2CO(r) ;H<0 cmemmaercst BieBo?
a) NOHW)KEHUE TeMIepaTypbl  0) yBeIMUEHHE JaBIEHUS  B)
yeennuenrekonuenTpanuu CO; r) ymenbmenne konuenrpauuu CO
16. YxaxxuTe, Kakue BEIIECTBA BCTYNHJIHM B PEAKLUIO, U MPU KaKUX YCIOBHUSX,
€CJIM Bpe3ysbTaTe 00pa30BaIUCh CIIEYIOIINE BEIECTBA:
a) (CHsCOO).Mg + Hz;  6) 2CH3COONa + H.0 +
COg2;8) CH3COOCH3; + H.0O
17.MoxHO 11 U3 CIEeNyIOIUX PEareHTOB MOJYYHTh YKCYCHYIO KHCIOTY, U TIpU

KaKNXyCJIOBUAX:
a)CHs-CH,-0H»(°? 6)CHs-CHs Okt B)CHsCl **__jNaCl

1) CH3-CH2- CH- COOH t. e) Cu(OH). x) CH;=CH. 3)HC=CH_
|
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7.4 OueHo4YHbIe cpeACTBA /1JIsl IPOBe/IeHUsI IPOMEKYTOUHOMH aTTecTaluN

Dopma Brnanenue(naBbiku) [InuHble KauecTBa I Ipumepbl
aTTEeCTaLuI 3HaHUA YMmeHus CTYAEHTa OLICHOUHBIXCPE/ICTB
Onenka ymeHnusi  (OLieHKa HaBBIKOB
[IOHUMATh ITIOTMYECKOTO OrieHKa CIOCOOHOCTH  [BOTPOCHI:
CHeIUaIbHYIO COTIOCTaBJICHUS U TPaMOTHO U YETKO MpHUIararTCs
TEPMUHOJIOTHIO XapaKTepUCTUKU M37IaraTh MaTepua
KoHTpois 3HaHUSA 0OBEKTOB
0a30BBIX
PK3aMEH [10JIO)KEHUH B Ouerxa criocobHoCTH

oOmacTu mpasa
COLIMAIIBHOTO
oOecrieueHHs

OreHKa yMEHHUS
[peliaTh TUIIOBbIC
3amayd B 00JIaCTH

TpoQecCHOHANBH O

ICATCIBbHOCTH

O1ieHKa HaBBIKOB
ITOTUYECKOTO
MBILIICHUS IPU
[pEILIICHUH 33/1a4 B
oOnactu

NpO(EeCCHOHANBHO 1

CATCIIBHOCTHU

IPaMOTHO U YETKO
M3J1araTh X0 PEIlCHUS
Bamad B 00JacTH
mpo¢eCCHOHATBHOM
MesTeTEHOCTH U
ApTyMEHTHPOBATh
[PE3YJIbTATHI

3amadn IpuUIararTes

7.4.1. IlpuMepHBbIe BOMPOCHI /IS IPOBEAEHNSI MPOMEKYTOUHOI
arrectaunu(3aver, 1M depeHIMPOBAHHBIN 3a4eT)
[IpoBeeHue 3auera He MPEIyCMOTPEHO.
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7.4.2 Bonipochl 1151 IpOBeIeHHsI 3aUeTa

1.Ilepnoanueckuii 3akon JI. 1. MenaeneeBa. Otkpoitue . U.
Menneneesbmllepuoanueckoro 3akoHa

2. CTpyKTypa NepHOIUYECKON TaOJIUIIBI: TIEPUOIBI (MaJIbIe ¥ OOJBIIIHE),
rpynmbi(ryiaBHas v moOoyHast).

3. Ctpoenue aroma u [lepuonnueckuii 3akon J[.M.Menaeneena.

4. CTpoeHHE AIEKTPOHHBIX 000JI0YEK aTOMOB AJIEMEHTOB MaJIbIX MIEPUO/IOB.

5. Oco0eHHOCTH CTPOEHUS JIEKTPOHHBIX 000JI0UEK aTOMOB 3JIEMEHTOB
00IBIINXIIEPUOOB (IIEPEXOHBIX JIEMEHTOB).

6. [Tonsarue 06 opOouTAISIX. S-, p- U d-

opbutanu.7 DIeKTpOHHbIE KOHPHUTypauu

aTOMOB

8. Metaiibl. OcOOEHHOCTH CTPOCHHS aTOMOB U KpHucTaiioB. dusnueckue
cBoiicTBa MetauioB. 9. Knaccudukaius METaIoB M0 pa3IuYHbIM PU3HAKAM.
XUMHYECKUE CBOMCTBAMETAIIOB.

10. DnekTpoXUMUYECKUH psAa HaNpsDKEHUH MeTamuioB. Oo1ue crnocoOsl
MOJTy4YCHUSIMETAIIIOB.

11.Hemerasmibl. OCOOEHHOCTH CTPOCHUS ATOMOB.

12. 3aBUCHMOCTH CBOMCTB TaJIOT€HOB OT MX ToJIoKkeHus B [leproamueckoii cucreme.

13.0xucnutensHble U BOCCTAHOBUTENbHBIE CBOMCTBA HEMETAIJIOB B 3aBUCUMOCTHU

OT UX
MOJIO’KEHUS B PSIIY AJIEKTPOOTPHUIIATETLHOCTH.

14. AnudaTtrdeckue yriieBo0pOIbl

15. Xumuueckue cBOICTBa ankaHoB. [IpuMeHeHue akaHoB HA OCHOBE CBOMCTB.

16.Ankensl. JTuiEH, €ro noixydeHue ['omonornyeckuit psj, U3oMepus,

HOMEHKJIAaTypa
AJKECHOB. XMMHYECKHUE CBOMCTBA 3THIICHA: [I[puMEeHEHNE ATUIIEHA HA OCHOBE CBOMCTB.

17. Anxunbl. AueTuieH. XuMUYecKHe CBOMCTBa anleTuiieHa. [I[pumeHenue anetuieHa

18. ComnpsikeHHBIE THCHBI

19. Xumuueckue cBoicTBa OyTaaneHa-1,3 u u3onpeHa: obecuBeurBanue OpoMHON
BOJIBIH TIOJTIMEPH3AIIHS B KayUyKH

20. HatypanbHblif 1 CHHTETUYECKUE KAyUyKH.

21. Pe3uHna.

22. Kucnopozcoaeprkaliye opraHu4eckue

coequHeHuA23.CriupThl.

24.®enon. Puznyeckue 1 XMMUYECKUE CBOMCTBA

tdenona.25. Anpaerunsl. [lonarue 06 anpaeruaax.

26. Kap6onoBble kucnoTsl. [TonsTHE 0 KapOOHOBBIX KucioTax. KapbokcunbHas
rpymnIakak QyHKIIHOHATbHAS

27. TlmacTmacchl.

28.1TomydeHue MoJIMMEpPOB PEaKIel MOTMMEPHU3AIH U TIOJIMKOH/ICHCAIIHH.

29.TepmoIrutacTUUHBIE U TEPMOpEAKTHUBHBIE IIacTMacchl. [IpencraBurenu

TTacTMacc.

30. Bonokna, ux knaccugukanus. [TomyyeHre BOJIOKOH.

1. Harmmmre ypaBHEHUS MPOTEKAIONINX PEAKIUil B MOJIEKYISIPHOM U
MOHHO-MOJIEKYJIIPHOM BHJIE.

2. O0OBsICHHTE, TIOYEMY OHH

npotekatoT?A) cynbdun Oapus +

cyabdaT HUHKA

B) HuTpar mmHKa+ CyabGHI HATPUS

OH
3.CocTaBpTe ypaBHEHHUSI PEAKIMNA CIEAYIONINX MPEBPALICHUN, UCTIONb3Ys
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CTPYKTYpHBIE(OPMYJIIbI OPraHUYECKIX BELIECTB:
1- xnopnipora®  mpomaHoi~t MponaHagb —HpPOMHOHOBAs KUCIOTA 2-  —>»
XJIOPIIPOIIMOHOBASI KUCIIOTA
4. Kakoii TUIT KOBaJICHTHOM CBSI3U — MOJISIPHAs WM HETIOJIsIpHAs — B MOJIEKYJax
cnenyromuxsemects? CO, HI, HzS, OF;, CH4? K atomam, Kakux 31€MEHTOB
CMEWIAIOTCA OOIIME 3JIEKTPOHHBIE TTaphl B TUX MOJIEKYJIaxX?
5. Kak u3mensiercst moyisipHOCTh CBsizeit B psay moinekyn: HoO, HoS, HoTe? Tlouemy?
6. Omnpenenure BaneHTHOCTH (ocdopa B BemecTBax: PHs P203, H:PO4, Mg 3P
7. Kakue u3 ciaeayronux BEIEeCTB IBIAIOTCS HOHHBIME coequHenusmu: Ho, KCI, NH3,
CaBr;, CH4, Fe,03, N2? H0quy?
8.. Onpenenute 3apsaabl noHOB B coenunenusx AlFs, Cs,O, CuCl,, FeBr»

7.4.3 IlpumepHble 3a1a4u Ha AU epeHIHPOBAHHBIN 3a4eT

3agaya 1. JlokaxuTe TpeMs peakUUsSIMH C Pa3HBIMH KJIACCAMU BEIECTB
BOCCTAaHOBUTEJIbHBIE CBOWCTBA MAarHHUA.

3agava 2.0CyliecTBUTD MPEBPAICHUS:

N2 — NHz; — NO — NO; — HNO3z — NH4NOs

3agaua 3. Cxonbko rpaMMm okcuza Meau (II) momyuures npu pasziaokKeHUH TaKoro Ke
konmmuectBa ruppokcuna menu (I1), Ha pactBopenue koroporo 3arparuiocs 19,6r 20%-ro
pacTBOpa CepHOI KUCIOThI?

3angaua 4. U3 Bemiects, Gopmyisl kotopeix S, Ca, SOz, H2SO., BaSOs, SOz, NaxSO3?
CocTaBbTe reHeTUYECKUN PSI.

3amaua 5. CocraBbre cxemy mnonyuenus xiopuaa xeine3a (I11) u3 okcuma xenesa
(). Hag ctpenkamu mepexo0B HAMUIIUTE (GOPMYIIBI HEOOXOJUMBIX BEIIECTB M YCIIOBHS
MPOBEICHUS PEAKIIHH.
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8 JOINOJIHUTEJIBHOE OBECIIEYHEHUME JUCHUITJIMHBI

Jlexuunonnslii Matepuai 1o reMe: ' CTpoeHue Bemecrsa'

IIpu oOpa3oBaHMM XUMHMYECKOH CBSI3M NPOMCXOJUT IEpepaclpelelieHue B IPOCTPAHCTBE
ANEKTPOHHBIX IJIOTHOCTEW, NEPBOHAYAIBHO MPUHAAIEKABIINX pa3HbIM aromaM. [lockonbky HaumeHee
IIPOYHO CBSA3aHBI C SIAPOM DJIEKTPOHBI BHEIIHETO YPOBHS, TO 3TUM 3JIEKTPOHAM INPUHANJICKUT TIaBHAs
poib B 00pa3oBaHUM XMUMHYECKOH CBs3u. KommyecTBO XMMHUYECKHX CBsi3ed, 00pa3oBaHHBIX JaHHBIM
aTOMOM B COEJIMHEHMH, Ha3bIBAIOT BAJEHTHOCTBIO. DJIEKTPOHBI, IPUHUMAIOLINE yyacTue B 00pa3oBaHUU
XUMHAYECKON CBSI3M, HA3bIBAIOTCS BAJCHTHBIMU: Y S- M P 3JEMEHTOB — 3TO BHEIIHUE JIEKTPOHBI, y d-
3JIEMEHTOB — BHEIIHHE (TIOCIIEIHUE) S-3JIeKTPOHBI M mpeanocienaue d-31aekTpoHbl. C dHEpreTHYecKon
TOUKM 3pEHHUS] HaumOoJiee YCTONYMBBIM SIBIISIETCS aTOM, Ha BHEIIHEM YPOBHE KOTOPOIO COJEPIKUTCS
MaKCUMaJIbHOE YHUCIO JJIEKTPOHOB (2 m 8 smekTpoHOB). Takoil ypoBeHb HAa3bIBAIOT 3aBEPLICHHBIM.
3aBepIIeHHBIE YPOBHU OTJIUYAIOTCS OOJBIION MPOYHOCTHIO M XapaKTEpPHBI Ui aTOMOB OJArOpOJHBIX
ra3oB, IO3TOMY IIpU OOBIYHBIX YCJIOBUSAX OHHU HAXOIATCSI B COCTOSHUM XUMHYECKH WHEPTHOIO
OJIHOATOMHOT0 rasa.

VY aTromMoB Ipyrux 3JIEMEHTOB BHEIIHUE 3HEPIeTUYECKUE YPOBHU HE3aBeplIeHHbIE. B mpouecce
XUM PpeaklMHU OCYHIECTBIIAETCS 3aBEpLICHHE BHEIIHUX YPOBHEW, 4YTO  JOCTUraercs Jubo
IpUCOEeIUHEHNEM, 00 OTAauyeil AJIEKTPOHOB, a Takke 00pa3oBaHMEM OOIIMX JIEKTPOHHBIX Hap. OTH
CHOCOOBI TPUBOAST K OOPa30BaHMIO JIBYX OCHOBHBIX THIIOB CBSI3M: KOBAJICHTHOW W WMOHHOW. Takum
o0pa3zom, pu 00pa30BaHUM MOJEKYJIbl KXl aTOM CTPEMHUTCS IPUOOPECTH YCTOMUUBYIO BHELIHIOKO
AJIEKTPOHHYIO O0OJIOUKY: JIMOO ABYXAJIEKTPOHHYIO (IyOseT), 1M00 BOCEMHU-3JIEKTPOMHYIO (OKTET). DTa
3aKOHOMEPHOCTh II0JIO)KEHAa B OCHOBY TEOpPHMM 00pa3oBaHusl XHMHUYeCKOH cBs3u. OOpa3zoBaHMe
XMMHAYECKOH CBSI3M 3a CUET 3aBEpUICHHUS BHEUIHMX YPOBHEH B 0Opa3ylOmMX CBS3b aTOMax
COIIPOBO’KIAETCS] BBIJCIIEHUEM OOJIBIIOrO KOJMYECTBA 3HEPrUH, TO €CTh BO3HUKHOBEHHE XMMHUYECKOH
CBSI3M BCErjJa IPOTEKAeT SK30TEPMHUYECKH, IMOCKOJIbKY OHO INPUBOAMT K IOSIBICHHUIO HOBBIX YaCTHI]
(Mouekyi), obnafaromuX Npu OOBIYHBIX YCIOBUSAX OOJIBIIEH YCTOMUMBOCTBIO, @ CJIEJOBATEIBHO, OHU
MEHbUIEH PHEeprueu, yeM y ucxoaHbix. OAHUM U3 CYILECTBEHHBIX IOKa3aTeseil, onpeaesomuX KaKas
CBSI3b 00pazyeTcss MEXAy aTOMaMH, SIBISETCS 3JIEKTPOOTPULATENBHOCTh, TO €CTh CHOCOOHOCTh aTOMOM
NPUTIATUBAaTh K ce0e 3JIEKTPOHbl OT JPYTHX AaTOMOB. DJIEKTPOOTPULATENIBHOCTh aTOMOB 3JIEMEHTOB
U3MEHSIETCS TIOCTENEHHO: B MIEPUOIaX MEPUOANUECKON CUCTEMBI CJIEBA HANPABO €€ 3HAYEHUE BO3pPAcTacT
a B rpyIIax CBepXy BHU3 — YMEHbILIAETCS.

XuMHUecKasi CBA3b, OCYIIECTBIISIEMas 3a CUET 00pa30BaHMsl OOIIUX (CBA3BIBAIOIINX )3JIEKTPOHHBIX
nap, Ha3bIBaeTcsl KoBaJleHTHOM. 1) PazbepeM npumep oOpa3oBaHMsI XUMUYECKON CBSI3U MEXAY aTOMaMH C
OJIMHAKOBOHM  3JIEKTPOOTPHULIATEILHOCTRIO, HampuMmep, MoJiekylnsl Bojgopona H2  OOpasoBanue
XUMHUYECKOH CBS3U B MOJIEKYJIE BOJIOPOJA MOKHO IPEACTAaBUTh B BUJE ABYX Touek: H- + -H -> H : H nnn
YepTOUYKOH, KOTOpas CHMBOJIM3UpYyeT mnapy anekrpoHoB: H-H KoBanentHas cBs3p, oOpa3oBaHHas
aTOMaMHU C OJUHAKOBOM 3JIEKTPOOTPULIATEIbHOCTHIO Ha3bIBaeTCs HEMOJSApHON. Takyro cBsI3b 00pa3yroT
JIByXaTOMHbIE MOJIEKYJIbI, COCTOSIIIME M3 aTOMOB OAHOro xumuueckoro snementa: H 2 , Cl 2 u np.2)
OOpazoBaHue KOBAJIEHTHOW CBS3M MEXIY aTOMaMH, 3JEKTPOOTPULATENHOCTh KOTOPBIX pa3jinyaercs
He3HauuTenbHO. KoBanieHTHas cBsi3b, 00pa3oBaHHAs aTOMaMM C Pa3IUYHOM 3JIEKTPOOTPHUIATEIBHOCTHIO,
HazbIBaeTcsl MoJspHOM. [Ipyu KOBaJeHTHON MOJIIPHOW CBSI3M AJIEKTPOHHAs IJIOTHOCTH OT OOWIEH mapbl
AJIEKTPOHOB CMeEIlleHa K aTOMy ¢ OOJIbIIel 3JIeKTPOOTpHULATENIbHOCTRIO. [IprMepaMu MOTYT CIyXHUTb
mouekyinsl H20, NH3, H2S, CH3Cl. KoBanenrtHas (mossipHasi ¥ HEMoJIApHasi) CBSA3b B HAIIUX MPUMeEpPax
o0Opa3oBajach 3a CYET HECMAPEHHBIX OJJIEKTPOHOB CBS3BIBAIOIIUXCS AaTOMOB. Takoi MeXaHU3M
o0pa30oBaHMs KOBAJIEHTHOM CBsSI3M Ha3bIBaeTCsl OOMEHHBIM. [Ipyroit Mexanusm o0pa3oBaHUsI KOBAJIEHTHOM
CBSI3M — JJOHOPHO-aKLENTOPHBIA. B 3TOM ciryyae cBsI3b BO3HMKAET 3aCUET JBYX CIIAPEHHBIX JJIEKTPOHOB
OJIHOTO aToma (JJOHOpa) U CBOOOJTHON opOWTamM Apyroro aroma (akmentop). XOpOIIO H3BECTHBIN

npuMep — o0pa3oBaHUE MOHA AMMOHHUS: HY+:NH 3 ->[ H: NH3 | *< > NH4* aKLENTOp JAOHOP
MOH aMMOHHsS 3JIEeKTpoHOB. [Ipy 0OpazoBaHMM HMOHAa aMMOHHS 3JJIEKTPOHHAs Mapa a30Ta CTaHOBUTCA
obmeit mst aromoB N 1 H, TOo ecTh BO3HHKaeT 4eTBepTast CBsI3b, KOTOpPAsk HE OTIMYAETCS OT OCTAIBHBIX
tpex. Ux nzobpaxaroronunakoso: H+H-N-HH
HoHHast CBsI3b BO3HHMKAET MEXAY AarOMaMH, OJJEKTPOOTPHUIATENFHOCTh KOTOPBIX —PE3KO
paznmuuaercsi. PaccMorpum croco® oOpasoBanus Ha npumepe xiopuaa Harpus NaCl. Dnextponnyro
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KOH(UTYpAIMIO aTOMOB HATPHS U XJIOpa MOKHO TipeacTaBuTh: 11 Na ls2 2s2 2p 6 3s1; 17 Cl 1s2 2p 6 3s2
3p5S Kak 3T0 arombl ¢ HE3aBEPIIEHHBIMH 3HEPI€TUYECKUMHU YPOBHSIMH. OUEBHUIHO, UISI UX 3aBEPLICHMUS
aTOMy HaTpusl Jerde oOTIaTh OJUH 3JIEKTPOH, YeM IPUCOCIUHHUTb CeMb, a aTOMYy XJOpa Jierde
IIPUCOEAUHUTD OJMH 3JIEKTPOH, Ye€M OTAaTh ceMb. [IpM XMMHUYECKOM B3aUMOJICHCTBUU aTOM HaTpHs
MIOJTHOCTBIO OTAAET OMH JIEKTPOH, a aTOM XJIOpa IpUHUMaeT ero.CxeMaTU4yHO 3TO MOKHO 3aIucarh Tak:
Na. — | e —> Na+ uoH HaTpusi, ycrolunBas BOCbMHJICKTpOHHAs 152 252 2p6 00oo4Ka 3a c4eT BTOPOTo
snepreruyeckoro ypoHs. :Cl + le --> .Cl - woH xyopa, ycToifunBasi BOCBMHJIEKTPOHHAsT 000JI0YKA.
Mexnay monamu Na+ u Cl- BO3HHKAIOT CHJIBI DJIEKTPOCTATUYECKOTO MPUTSDKEHHS, B PEe3yJbTaTe Yero
o0pasyeTcs CoOeJUHEHHUE.

XuMHYECKas CBSA3b, OCYILIECTBIIIEMAs 3a CUET DJIEKTPOCTATUUECKOIO MPUTSHKEHUS MEXKAY HOHAMH,
Ha3blBaeTCsl MOHHOHN cBsA3bt0. CoequHEeHHUs, 0Opa3oBaHHBIE IYTEM IPUTSIKEHUS HMOHOB Ha3bIBAIOTCA
MOHHBIMU. VIOHHBIE COETMHEHUSI COCTOST U3 OTACIBHBIX MOJIEKYJ TOJIBKO B TApOoOOpa3HOM cOCTOsIHUU. B
TBEPIOM  (KPUCTAJIMYECKOM) COCTOSHUM  MOHHBIE COEIMHEHHS COCTOAT U3  3aKOHOMEPHO
PaCIOJIOKEHHBIX MOJIOXKHUTEIbHBIX U OTPULIATENbHBIX MOHOB. MOJEKYJIbl B 3TOM Clly4ae OTCYTCTBYIOT.
HonHble coequHeHHs 00pa3ylT PE3KO pa3iMyHble IO BEIMYMHE 3JIEKTPOOTPULIATENBHOCTH 3JIEMEHTHI
raBHbIX noarpynn I u II rpynn u rmaBueix noxarpynn VI u VII rpynn. MoHHBIX coennHeHuin
cpaBHUTENbHO HeMHOro. Hampumep Heoprannueckue conu: NH4CI (mon ammonust NH4 + u moH xiopa
Cl-), a Takxe coseoOpa3Hble OPraHUYCCKHE COCAMHEHHMS: AIKOTOJSTHI COJIM KapOOHOBBIX KHCJIOT, COJIH
amuHOB HenosnsipHasi KOBaJI€HTHAsl CBA3b U MOHHAS CBSI3b — JIBA MPEIENIbHBIX Cllydash pacupeeieHUs
JIEKTPOHHOH MIOTHOCTH. HenomnsipHoii CBsI3U 0TBEYAaeT paBHOMEPHOE paclpeieieHre CBA3YIOIIErO IBYX
ANEKTPOHHOr0 o0JaKka MEXAy OJUHAKOBbIMU aToMaMu. HaoOopoT, mpu HMOHHOW CBS3M CBA3YHOILKE
JIEKTPOHHOE 00JIAKO MPAKTUYECKU MOJTHOCTbIO MPUHAMJICKUT OJHOMY M3 aTOMOB. B GOJBIIMHCTBE ke
COEIMHEHUI XUMUYECKHE CBSI3U OKa3bIBAIOT MPOMEKYTOUHBIMU MEX]y 3TUMHU BHJIAMU CBSI3U, TO €CTh B
HUX OCYILLECTBIISETCS MOJIIPHAsl KOBAJIEHTHAS CBA3b.

Mertannuueckast CBSI3b CyIIECTBYET B METaJJIaX B TBEP/AOM B JKUIKOM COCTOSIHMM. BcooTBercTBUN
C MOJIOKEHUEM B IEPHOANYECKON CHCTEME aTOMbl METAIJIOB HMMEIT HEOOJBIIOE YHMCIIO BaJCHTHBIX
aNeKTPOHOB (1-3 AJIeKTpOHA) U HU3KYIO SHEPIHIO MOHU3AIUHU (OTPhIBA 3JIeKTpoHA). [l03TOMY BaJIeHTHBIC
JIEKTPOHBI €1a00 YAEPIKUBAIOTCS B aTOME, JIETKO OTPBIBAIOTCAU UMEIOT BO3MOKHOCTh MEPEMEIAThCs 10
BCEMY KpHUCTaUTy. B y3/max KpuUCTaIIMYecKOM pelIeTKH METaUIOB HaxoJATCS CBOOOIHBIE aTOMBI,
MOJIOKUTEIBHO 3apsKEHHbIE KOHBI, @ 4acTh BAJIEHTHBIX 3JEKTPOHOB, CBOOOIHO MEpeMeliasch B o0beMe
KPUCTAIJINYECKON pelIeTKH, 00pa3yeT «3JEeKTPOHHBIN Ta3», 00ECHeurBAIOIINNA CBSI3b MEXIYy aTroMaMu
MeTauia. CBsi3b, KOTOPYIO OCYLIECTBISIOT OTHOCHTEIBHO CBOOOJIHBIE SJIEKTPOHBI MEXIYy HOHAMHU
METAJUIOB B KPUCTAJUIMYECKOW PEIIETKE, HA3BIBACTCS METAJUIMYECKON CBA3BI0. Meramumueckas CBS3b
BO3HHUKAET 3a cYeT 0OOOILIECTBICHHUSI aTOMaMHU BAJIEHTHBIX 3JEKTPOHOB. OJHAKO MEXy 3TUMH BUIAMU
CBSI3M €CTh CYIIECTBEHHOE pa3jinuue. DIEKTPOHBI, OCYIIECTBISIIOIINE KOBAJIEHTHYIO CBSI3b, B OCHOBHOM
peOBIBAIOT B HEMOCPEICTBEHHOM OJIM30CTH OT JIBYX COEAMHEHHBIX aTOMOB.B ciydae Meramnnueckoin
CBSI3M DJIEKTPOHBI, OCYIIECTBISIOIIUE CBSI3b, MEPEMEILIAIOTCS 10 BCEMY KYCKYy MeTamia. OTHM
OTIpeIeNIAt0TCs 00IIMe MPU3HAKY METAJUIOB: METAJUIMYECKUN OJIeCK, XOpoIasi MPOBOJAUMOCTh TEIUIOTHI U
AJEKTPUYECTBA, KOBKOCTb, MJIACTUYHOCTh U T. A. OOMIMM XMMHYECKUM CBOMCTBOM METAJUIOB SIBIISIETCS
UX OTHOCHUTEJIBHO BBICOKAasi BOCCTAHOBUTENbHAs CTIOCOOHOCTb.

Bonoponnbie cBsi3u MOryT 00pa3oBBIBaTbCSI MEKIY aTOMOM BOJOPOJA, CBSI3aHHBIM C aTOMOM
AJIEKTPOOTPHUILIATEILHOTO 3JIEMEHTA, U JIEKTPOOTPHUIIATEIbHBIM 3JIEMEHTOM, UMEIOIIUM CBOOOHYIO Mapy
anextpoHoB(OF,N). Bomoponnas cBsizb 0OyClIOBIIEHA 3JIEKTPOCTATHUECKUM MPUTSHKEHUEM, KOTOPOMY
CIOCOOCTBYIOT MaJlble pa3Mephl aTOMa BOJIOPOJIA, M OTYACTH, JOHOPHO-AKIIETITOPHBIM B3aMMOACHCTBHEM.
BomoponHasi CB3b MOXET OBITH MEXKMOJEKYJISIPHOW u BHyTpuUMOJiekyisipHoi. Ceszu 0-H wumeror
BBIpQ)KEHHBIH TMOJIApHBIM Xapakrep: Bomoponnas cBsizp ropasgo Oosee ciabasi, 4eM HWOHHAs WIH
KOBaJICHTHAsl, HO 0oJiee CHIIbHASL, YeM MEKMOJIEKYIISIPHOE B3aUMO/IEHCTBUE.

Bopmoponnbie cBsi3u 00ycrnaBIMBalOT HEKOTOpbIE (U3MYECKHE CBOICTBAa BELIECTB (HAIpuUMeED,
BBICOKHE TemIiepaTypsl KumeHus). OCOOEHHO pacIpoCTpaHEHbl BOJIOPOIHBIE CBSA3HM B MOJIEKYJIaxX OeIKoB,
HYKJIEMHOBBIX KHUCJIOT M JPYTUX OMOJIOTMYECKHU BaXKHBIX COEIMHEHMH, oOecreunBas UM ONpEeAeTICHHYIO

MIPOCTPAHCTBEHHYIO CTPYKTYPY (OpraHu3aluio).
| | B pesynbrare n3yueHnst yaeOHON TUCHUIIIMHBI 00yUYaloIecs 0KHbBI |
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HaunmenoBaHue Tembl HUMETH
3HATH yMETb MPaKTHIECKUH
OTIBIT
Tema 1.1. OcHoBHBIC 31-3nath BaxHelMe V1-®opmynupoBaTh BakHeIne IIpumensaTs
MOHSTHS U 3aKOHBI XUMHUYECKHE TIOHSTHS, XMMHUYECKHE TIOHATHS, TEOPHH U Ba)kKHEHIIHE
TEOPUH U 3aKOHBI XUMHH. 3aKOHBI XUMHH. XUMHYECKHE

TMOHATHA, TCOPHUUU
3aKOHBbI XUMUU.

Tema 1.2. 32-3aBUCHMOCTH CBOWCTB V2-Onpenensats MpUPOLY Haxoxnenns
Ilepuonnueckuit XUMHYECKOTO 31IEMEHTA U XMMHUYECKOI CBSI3U (HOHHOM XMUMHYECKHX
3aKOH U 00pa30BaHHBIX UM BELIECTB KOBaJICHTHOH, METaJUIN4YeCKOil U 3JIEMEHTOB B
ITepuoanueckas OT MOJIOXKEHUs B BOJIOPOJIHOM), 3aBUCUMOCTh CKOPOCTH MEePUOIUIECKON
cucrema xumudeckux | Ilepuoandeckoit cucteme XUMHYECKOH peakIMuOT pa3IUIHbIX tabmuue J1.U.
anemeHToB /1. U. J.N. Menneneesa; (haxTOPOB, U MOJIOKCHHE MenneneeBa
Menneneesa u XMUMHYECKOT'O PaBHOBECUS OT
CTpOEHHUE aToMa pa3IuuHBIX (aKTOPOB, PEAKIIMOHHOM

CHOCOOHOCTH OPTaHUIECKHAX

COEIMHEHUI OT CTPOEHUS UX

MOJIEKYJI
Tema 1.3. Ctpoenue 33-ArperatHble COCTOSIHUS V3-Onpenenats CTEIICHU [IpuroroBnenue

BCIICCTBA

BEIIIECTB ¥ BOJOPOIHAS CBSI3b.
TBepoe, )xuaKoe U
razo00pa3Hoe COCTOSHUS
Bemects. [lepexon BemiecTBa
U3 OJTHOTO arperaTHoro
COCTOSIHUS B JIPyTOE.

OKHCIICHHMST B CIOXHBIX BEIIECTBaX.
ArperaTHble
COCTOsSIHUS BCIIIECCTB nu
BOJIOpO/iHAs CBs3b. TBepaoe, KUAKOE U
ra3000pa3HoOe COCTOSHHSI BEIICCTR.

CyCIIeH3UH KapOoHaTta
KaJbLHS B BOJIE.
Ilonyuenue smynbcun
MOTOPHOT'O Macia.
O3HaKOMIICHHE CO

Bogopoanas cBsi3b. UuCTbIe CBONCTBAMH
BEILECTBA HCMECH AUCTICPCHBIX
CHCTEM.
Tema 1.4. Bona. 34- OcHOBHBIE TTOT0KEHUSI Y4-OnpenensiTe: BaJCHTHOCTD U [IpuroToBnenus
PactBopbI. TEOPUU IJIEKTPOIUTHIECKOM CTEICHb OKHCIICHHUSI XUMHUCCKUX pacTBopa 3aJaHHON
ONeKTpONUTHIECKAs nucconuanuu. Kuciorsi, 3JIEMEHTOB, TUIl XMMHUYECKOH CBSI3U B KOHIIEHTpAIIUH.
JIACCOIUALIMS OCHOBAHHS U COJIM KaK COEIMHEHUSIX, 3apsij] HOHA,
3JIEKTPOJIUTHI. MIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI,
THUI KPUCTAJUIMYECKOM pEIIEeTKH,
XapaKTep cpelbl B BOAHBIX pacTBOpax,
OKHCJIUTESIb U BOCCTAHOBUTEIIb,
HaIlpaBJIEHUE CMEILIEHUS PaBHOBECHS
TOJT BIIMSTHUEM Pa3IINYHBIX (PaKTOpOB,
WU30MEPHI U TOMOJIOTH,
MIPUHA]IC)KHOCTD BEHIECTB K Pa3HBIM
KJIaccaM HEOPTaHUYECKHUX U
OpTaHMYECKHUX COSIUHEHHI; XapaKTep
B3aUMHOT'O BIIMSIHHS aTOMOB B
MOJIEKYJIaX, TUIIbI pEaKLUi B
HEOPraHUYeCcKOu U
OpraHuYecKOr XUMUHU.
Tema 1.5. 35- s-, p-, d-a;meMeHThI moux Y 5-Xapakrepuszosats: S-, p-, d- OrnpenensiTh
Knaccudukarus TMOJIOKEHHUIO B 3JIEMEHTHI TI0 UX TOJIOKEHHUIO B XUMUYECKHE
HEOPraHUYEeCKUX Tlepuoauueckoit cucreme Ilepuoanueckoit cucreme .M. CBOMWCTBA KUCJIOT,
COEIMHEHHH U NX J.N. Menneneesa; oomue MenaeneeBa; 00Ie XUMUYECKUE OCHOBaHUH, COJICIB
CBOJCTBa XUMUYECKHE CBOMCTBA CBOMCTBa METAJJIOB, CBETE TEOPUU

METaJlJIOB, HCMCTAJLJIOB,
OCHOBHBIX KJIaCCOB

HCMETAJIJIOB, OCHOBHEIX KJIaCCOB
HCOPraHn4CCKuXx 1

BHCKTPOHHTHqCCKOﬁ
JUCCOoOUalu.

HaumeHoBaHue TEMBI

B PE3YyJIbTATC U3YUCHUSA yqe6Hof/i JUCHUITIIMHBI 06yqa}0nmeca JOJIPKHBI

3HATh

yMETb

UMETh
MPAaKTUYECKUI
OTIBIT
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HEOPraHNYECKHUX U
OPTraHUYECKUX COCIUHEHHH;
CTPOCHHE U CBOMCTBA
OpraHUYECKUX COCIUHEHUN
(yrmeBomopoIoB, CIIUPTOB,
(heHOTIOB, aNTbAETHIIOB,
KETOHOB, KapOOHOBBIX
KHCIIOT, aMHHOB,
aAMHHOKHCIIOT U
YTJICBOIOB).

OpPTraHUYECKUX COCIUHCHUIT, CTPOCHHE
Y CBOMCTBA OPraHUYECKUX
coeMHeHUH (YTIIeBOIOPOIOB,
CIUPTOB, PEHOJIOB, aJbJCTH/IOB,
KETOHOB,KapOOHOBBIX KUCIIOT,
AMHMHOB, aMUHOKHCJIOT U YIJIEBOJIOB).

Tema 1.6.
XUMUYUECKUE PEaKIUH

36-IloHsTHE O CKOPOCTH
XUMHUYECKHX PEaKIHH.
3aBUCUMOCTb CKOPOCTH
XUMHUYECKHX PEAKIHH OT
pa3IUYIHBIX (PaKTOPOB:
HPHUPOJBI pEarnpyOIINX
BEIECTB, UX
KOHIICHTpAIHH,
TEeMIIEPATYPHI,
HOBEPXHOCTH
CONPUKOCHOBEHHUS U
UCIIOJIb30BaHMs
KaTaJH13aTOPOB.
O6paTUMOCTh XUMUYECKUX
peakuuii. OOpaTumble U
HEeoOpaTHMBbIE peaKIny.
XMMHYECKOe paBHOBECUE U
CHOCOOBI €T0 CMEIEHHUS.

Y6-Onpenensate 0OpaTuMbIe U
HeoOpaTUMBbIE PEeaKIHy.
XHUMHUYECKOE PAaBHOBECHE U
CIIOCOOBI €0 CMEIIEHUSI

06-
IIpurorosnenue
pacTBOpoB
3aJJaHHOU
KOHIIEHTpAllUU B
OBITY ¥ Ha
IIPOU3BOJICTBE

Tema 1.7. Metamnsl u
HEMETAJUIbI

37- O01me XUMHYECKHAE
CBOICTBa METAJIIOB,
HEMETAIIJIOB, OCHOBHBIX
KJIACCOB HEOPTAaHUUECKHUX U
OpraHuYecKUX COEUHEHUN;
CTPOEHHE U CBOMCTBA
OpraHuYecKUX COECUHEHUN
(yrieBoJopo10B, CIUPTOB,
(heHoIoB, anmbIeTuI0B,
KETOHOB, KapOOHOBBIX
KHUCJIOT, aMUHOB,

AMHWHOKHUCIIOT U yTJ'IeBO,Z[OB).

V7-PemaTe ypaBHEHUS U 3aa4lHa
orpeieNieHue 00X XUMHIECKUX
CBOWCTB METaJIJIOB,HEMETAILIOB,
OCHOBHBIX KJTACCOBHEOPTaHWICCKUX H
OpPTaHUYECKUX COCIMHEHUIT; CTPOCHHE
Y CBOHCTBA OPTraHUYECKHUX
coeMHeHU (YTrIeBO10POIOB,
CIHPTOB, ()EHOJIOB, aJbJCTH/IOB,
KETOHOB,KapOOHOBBIX KHCIIOT,
AMHHOB, aMUHOKHCIIOT U YTJIEBOJIOB).

O7-Onpenensate
o01111e XUMHYECKHE
CBOIICTBAa METAJIJIOB,
HEMETAJIIOB,
OCHOBHBIX KJIACCOB
HEOPTaHUYECKUX U
OpraHUYECKHUX
COEIMHEHU;
CTPOEHHE U CBOICTBA
OpTaHUYECKHUX
COEIMHEHU I
(yrmeBogopooB,
CIUPTOB, (PEHOJIOB,
aJIbJIETH]IOB, KETOHOB,
KapOOHOBBIX KUCIOT,
aMUHOB,
aMUHOKUCIIOT U
YTIICBOIOB).

Tema 2.1. OcHOBHBIE

38- O BEHINOJIHEHUHT

YV 8-BBIOTHATE XUMHUYECKHUI

0O8-Pacmio3nanue

MNOHATUA XUMHYCCKOI'O OKCIICPUMCEHT: 110 PACIIO3HABAHUIO BaKHEHIIIMX
OpFaHI/I‘ICCKOﬁ XUMHH OKCIICPUMCECHTA: 110 BaX(HefIHIHXHCOpFaHH‘IGCKHX u HEOPraHUYCCKUX U
1 T€OpUs CTPOCHUA pacno3HaBaHUIO OpPraHnv4CCKuX COCHHHCHI/Iﬁ; OpraHnu4eCKux
OPraHn4eCKux BaKHEHIITHX TIOJTYYCHHIO KOHKPETHBIX COG}IHHCHHﬁ;
COGHI/IHCHI/Iﬁ HCOPTaHNUYCCKUX U TNOJIYYCHUC
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OpPraHUYCCKUX COCIMHCHUIN, BEIIECTB, OTHOCSALIUXCS KOHKPETHBIX
MOy YCHHFOKOHKPETHBIX KH3YYCHHBIM KJIaccam BEIIIECTB,
BEIIIECTB, OTHOCAIIUXCS K COCAMHCHUI. OTHOCSIIIUXCS K
H3YYeHHBIM KJIaccam HM3Y9EeHHBIM
COCTUHCHUH. Kjaccam
COEIMHEHUI.
Hzrorosnenne
Mozenel MOJIEKy T
OpPraHUYCCKIX
BCIIIECTB.
Tema 2.2. YrneBoaopoasl 39- nmpupoIHBIE HCTOYHUKH | V9-Pemarh yPaBHEHHS U Pacno3znaBpanue
U UXTIPUPOJTHBIC YIJIEBOAOPOAOB M CIOCOOBI HX 3a71a4H, GOpPMyIUPOBATH H 1a00paTOPHBIM ITyTEM
HCTOYHHKH nepepaboTKu; OTPE/IeIATS MPHPOIHLE TPUPOTHBIX
HCTOYHHKOB
HUCTOYHUKH YTJICBOJIOPOJIOB U YTIEBOIOPOTIOB 1
CIIOCOOBI X TIEPEPa0OTKH. dbopMyIHpOBaTH
CITIOCOOBI UX
nepepabOoTKH.
Tema 2.3. 310- HMcnonp3oBath V10-Pewmats: pacueTHbIe Pelenue pacyeTHbIX

Kucnopoaconepxamu e
OpTaHUYECKHE COCTUHEHHUS

MPUOOPETEHHBIC 3HAHUS JUIS
pelIeHus 3a/1a4 1o
XUMHUUYECKUM (hopMynam U
YPaBHEHHSIM; [TPOBO/IUTh:
pacueThl 0 XUMHICCKIM
(dbopMmynaM U ypaBHECHHUSIM
peaxkuuii.

3aJaYHII0 XUMHUECKAM
(dopMynaM U ypaBHEHHSIM;
MIPOBOANTD: PACUETHI 10
XMMHUYECKUM (OpMyIIaM 1
YPaBHEHHSM pEaKInii.

33124110
XAMHYECKHM
(bopmynam u
YpaBHEHUSM;
MIPOBOJHTbH: PACUEThI
M0 XUMUYECKUM
¢dbopmynam u

YpaBHCHHSM
peaxkuuii.
Tema 2.4. Azotconepxamue | 311- [Tonydenue Y11-®opmynupoBath Pemenue
OpraHUYECKHe COCIUHEHUS. | MOJIMMEPOB peaKiuen MOJTyYEHUETIOJIMMEPOB PEAKITUEN | DKCIIEPUMEHTATBHBIX
[Mommepsr MOJIUMEPU3AIINH U MOJIUMEPU3AIINH U 3a/1a4 Ha
MTOJIMKOHICHCAITHH. MTOJIMKOHICHCAITHH. UICHTH(PHUKALIUIO
TepmoriacTudHbIE U TepMoIIaCTHYHBIC U OpPTraHUYECKUX
TEepPMOpEaKTHBHEIC TEepPMOpEaKTHBHEIC COCAUHEHUI.
IJIACTMACCHI. mractMacchl [IpencraBurenn PacnosnaBanue
[IpencraBuTeny mmacTMacc. [1acTMacc. IJIaCTMACC U
BoiokHa, nx Boiokna, nx BOJIOKOH.

KIaccu(UKaIus.
[Mosy4ueHre BOJIOKOH.

knaccudukanys. [loxyuenne
BOJIOKOH.
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Penenszusn
Ha pado4yl0 NpPorpaMmy AUCHMILIHHBI
«XuMHD»
CIENUATBHOCTD «IKOHOMHMKA M OyXTraJTepCKHH ydeT (10 OTPACISAM)»

Pabouast mporpamma y4yeOHOM IUCHUIUIMHBI «XUMHsD» pa3paboTaHa Ha OCHOBE
tpeboBanuiit ®I'OC cpennero obmiero oOpa3oBaHHs, MPEIBABISEMBIX K CTPYKTYpE,
COJICP’KaHUIO U pe3yIbTaTaM OCBOCHUS yueOHOW MUCIUIUIMHBI « XUMUS», B COOTBETCTBUU
c PexkoMenmammsMu 1o oOpraHU3alMU TOJYy4YEHHUS CpeIHEro ooImero oOpa3oBaHUs B
mpeneigax OCBOGHHS O0pa30BaTeNbHBIX MPOrpaMM CPEIHEro MpoQecCHOHATBHOTO
oOpazoBanmsi, ¢ yderoM TpeboBanmii @OI'OC mo cHenuaasbHOCTH  CPETHEro
npodeccuonanmbHOro ooOpazoBanust 38.02.01 DxoHommKa W OyXraiaTepckuii yder (1o
OTPACIISAM).

JlucuunimHa OTHOCUTCA K 0011e00pa30oBaTeIbHONW MOJATOTOBKE M BXOJUT B ITUKII
oOs3aTenbHbIe yueOHble aucuumimab BJ1.00.

Conepsxkanue nporpammbl BJ[. 08 Xumust HanpaBiieHO Ha TOCTHXKEHHE CIEAYIOIMIMNX
neneit: gopmupoBaHue y CTYACHTOB MPEACTABICHUS O XUMHUYECKOM COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHON KapTUHBI MHpPa KaK OCHOBBI NMPHUHATHUS PEIICHUIN B KU3HEHHBIX U
IIPOU3BOJICTBEHHBIX CUTYAIIMSIX, OTBETCTBEHHOIO MMOBE/ICHUS B PUPOJIHOM Ccpeie.

OcBoeHne coaepkaHuss y4yeOHOW  JAUCHUIUIUHBI  «XUMHUS»  00€CIeUUBaET
JTOCTIDKCHHUE CTYJIEHTAMU JIMYHOCTHBIX, METANPEAMETHBIX W MPEIMETHBIX pPE3yJbTaTOB.
Cpenu HUX MOXHO BBIJICITHTH:

— HCIIOJIb30BaHME PA3IMYHBIX BUIOB MO3HABATEIBHOMN ACSITENIFHOCTH JJIsl PELICHHS
€CTECTBEHHOHAYYHBIX 3a/1a4, TPUMEHEHUE OCHOBHBIX METOJIOB MO3HaHUs (HAOJIOIeHMUS,
OTHCaHMs, U3MEPEHHUs], SKCIICPUMEHTA) JIJII U3YUYCHHS PA3JIMYHBIX CTOPOH OKPYKAIOIICH
JICMCTBUTEIILHOCTH,;

— HCTOJB30BaHNE OCHOBHBIX MHTEIIEKTYAJIbHBIX OIEpaliii: MOCTaHOBKH 3a/1auH,
dbopMyIupoBaHUs ~ TUMOTE3, aHajiu3a W  CHUHTE3a, CpaBHEHMS, 000OIIeHUS,
CUCTeMAaTHU3alliH, BBISBICHUS TNPUYMHHO-CICACTBEHHBIX CBsI3€d, IOMCKAa aHAJIOrOB,
(dbopMyIMpOBaHHs BBIBOJOB JUISl M3YYEHUS PA3JTMYHBIX CTOPOH H3y4aeMbIX OOBEKTOB,
SBIIGHUH ¥ TIPOIIECCOB, C KOTOPHIMH BO3HHKAET HEOOXOAMMOCTh CTAlKUBAThCS B
npodeccuoHalibHOM cdepe.

CopmepkaHne AUCHMILIMHBI COOTBETCTBYET Y4YEOHOMY IIJIaHY CHEIMAIbHOCTH
«9koHOMUKA U Oyxrantepckuit yuet (rmo orpacism)y ¢uinana @I'bOY BO Ky6Il'Y B 1.
Tuxopeuke.

Penensent, nupekrop MBOY COIII Ne 34
r. Tuxopenka
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Penenszusn
Ha pado4y0 NPOrpaMmy AUCHUILINHBI
«XuMHD»
CIENUATBHOCTD «IKOHOMHMKA M OyXTraJTepCKHH ydeT (10 OTPACISAM)»

PabGouass mporpamma ydeOHOM auciuiiuabl BJ[.08 Xumwus sBISIETCS YacThbiO
OCHOBHOW Tpo(hecCHOHATBHOM 00pa30BaTEeIbLHON MPOrpaMMOl B COOTBETCTBUU C
denepalibHBIM TOCYAapCTBEHHBIM O0Pa30BaTENbHBIM CTAaHAAPTOM CpPEIHEro (IOJIHOTO)
obmiero oOpazoBanus U DegepaibHBIM FOCYAaPCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM
cpennero mpodeccuonansHoro oopazoanus (ganee ®I'OC CIIO) ana cnenuanbHOCTH
38.02.01 DxoHOMUKA U OYXTanTepCKHil yueT (10 OTPacisiM).

Yyebnast oOmeobpazoBarenbHas muciuiuimHa bJ[. 08 Xumms oTHOcHTCS K
0a30BOMY ITUKITY OCHOBHOM MpohecCHOHANbHOM 00pa30BaTEIbHON MTPOTPAMMBI.

B xone n3yueHus paccCMaTpUBAOTCS CIEAYIOIIME Pa3Ieibl:

— OCHOBBI CTPOEHHSI BEILIECTBA,

— XUMHUYECKUE PEAKLINY;

— CTpoeHue 1 CBOMCTBAa HEOPraHUYECKUX BEUIECTB;

— CTpoeHue 1 CBOMCTBAa OPraHUYECKHUX BEILECTB;

— Kunernueckne ©  TepMOAMHAMUYECKHME  3aKOHOMEPHOCTH  INPOTEKAHUS
XUMUYECKUX PEAKIINN;

— PacTtBoOpsI;

— Paznen 7. Xumus B ObITY U IPOU3BOJACTBEHHOM JIEATEILHOCTH YETIOBEKA.

OcBoeHue coaepkaHusl Y4eOHOH  AUCHUIUIMHBL — «XUMHsD»  00ecreyrBaeT
JNOCTH)KEHHUE CTYJEHTAaMHU JIMYHOCTHBIX, METAIIPEIMETHBIX U INPEIMETHBIX pPE3yJbTaTOB.
Cpenu HUX MOXHO BBIJEIUTH:

— YMETh YCTAHaBJIMBATh MPHUHAMJICKHOCTb M3YYEHHBIX HEOPraHUYECKUX U
OpraHMYeCKMX BEIIECTB K OMNpEACNCHHBIM KjaccaM M TIpynnam COeAUHEHU,
XapaKTepHU30BaTh UX COCTAB U BaKHEWILKME CBOWCTBA; ONPEACNATh BUABI XUMUYECKUX
CBsA3eH (KOBaJ€HTHasi, UOHHAs, METAJUIMYECKasi, BOAOPOJHAs), THUIbl KPUCTALITMYECKUX
PELIETOK BEIIECTB; KIACCU(DUIIMPOBATH XUMUYECKUE PEAKIIUU;

— chopmupoBaTh MIPECTABJICHUS: 0 XUMHYECKOU COCTAaBJISIFOLIEH
€CTECTBEHHOHAYYHOW KapTUHBI MHUpA, POJUM XUMHUU B MO3HAHWUU SIBJICHUW MPUPOIBI, B
(GOpMHUPOBAHMY MBIIUICHUS U KYJIbTYpPhI JIMYHOCTH, €€ (PYHKIIMOHAIIBHOW TPaMOTHOCTH,
HEOOXOAMMON JJisi peUIeHMs] MPaKTUYEeCKUX 3a7ad U SKOJOTMYeCKHM OOOCHOBAHHOI'O
OTHOLIEHUS K CBOEMY 3[I0POBbIO U IPUPOJIHOM CPEJIE;

— YyMETh TMPOBOAWTH pPACUYEThl 10 XUMUYECKUM (GOopMylTaM U ypaBHEHUSIM
XUMUYECKUX PEAKIMA C MCHOJIb30BAHHEM (PU3MYECKUX BEIMYUH, XapaKTEPU3YIOIIUX
BELIECTBA C KOJMYECTBEHHOM CTOPOHBI: MAacchl, 00beMa (HOpPMaJlibHBIE YCJIOBHS) Ta30B,
KOJIMYECTBa BEUIECTBA; HCIOJIb30BAaTh CHUCTEMHbIC XMMUYECKHUE 3HAHUS Uil MPUHATHUSA
pelIeHNiI B KOHKPETHBIX >KU3HEHHBIX CHUTYallMsX, CBS3aHHBIX C BEHIECTBAMU M HX
IIPUMEHEHUEM.

O0BEM, CTPYKTypa U colepKaHue padodeill MporpaMMbl COOTBETCTBYIOT yU4eOHOMY
IJIaHy CIEIHAIBHOCTH.

Penensenr, /?/ L
yautens xumun MBOY COLL Ne34 7/~ EH.Hecrepenxo



