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1. OBIIIASI XAPAKTEPUCTHKA PABOYEN IMPOT'PAMMBbI YYEFHOU JTUCIIUILIH-
HbI
XUMMUA

1.1 O6aacTh NpUMEHEHHsI POTrPaAMMBbI

Pabouas nporpamMma y4eOHON ITUCIMILIMHEI SBJSIETCS YaCThI0 OCHOBHOMU MpodeccnoHaabHOM 00-
pasoBarenbHOM porpamMmel, pazpadotanHoit B cooTBeTcTBUM PI'OC CIIO no npodeccuu 21.01.01 Ome-
patop HedTsaHbIX U Ta30BbIX ckBaxuH OI'OC COO, ®OIT COO u ¢ yuyeToM COOTBETCTBYIOIIUX IPUMEP-
HBIX Pa0OYMX MPOrpaMM 0011e00pa30BATENbHBIX TUCIUILIHH.

1.2 Mecto YyuyeOHOH JUCHUIJIMHBI B CTPYKTYpe OCHOBHO#i mnpodeccHoHaAIbHOM
o0pa3oBare/ibHOIl IPOrPaMMBbI:

YueOHasi AUCUUILTHHA «XUMUS» BXOIUT B 00s3aT€NbHYIO YacTh 00IIe00pa30BaTesIbHON MOATO-
TOBKH, 0a30BbIii ypoBeHb. [Iporpamma peanusyercs B 1, 2 cemectpe 1 kype. [IpomexyTouHas arTecTa-
uus npoBoautcs B popme nuddepenmpoanHoro 3auéra Ha 1 Kypce Bo 2 cemecTpe.

1.3 Heab 1 miiaHupyemMbie pe3yabTaTbl 0CBOCHHUS Y4eOHOM JUCHUIIJIMHBI B COOTBETCTBHH €
®I'OC CIIO u na ocaose ®I'OC COO

@opmupoBaHue y 00ydalOMIMXCs MPEACTABICHUS O XUMHUYECKOW COCTABJISIOIICH €CTeCTBEHHO-
HAy4YHOM KapTHHBI MUpA KaK OCHOBBI IIPUHATHUS PELICHUH B )KM3HEHHBIX U IIPOU3BOJICTBEHHBIX CUTYyallH-
SIX, OTBETCTBEHHOTO [TOBEACHUSI B IPUPOAHOM CpEIE.

OcBoenue kypca « XMW S» npeanonaraer penieHue CleIyomux 3a1au:

e (QopmupoBaHHE NOHMMAHUS 3aKOHOMEPHOCTEM MpPOTEKaHWs XMMHUYECKHUX IPOLECCOB M SBJICHHUH B
OKpYKarollel cpesie, HeJI0CTHOM HayyHOW KapTHUHBI MHPA, B3aUMOCBSI3U M B3aMO3aBUCHUMOCTH €CTe-
CTBCHHBIX HAYK;

® pa3BUTUE YMEHMs COCTaBIATH (DOPMYJIbl HEOPTaHMUECKUX U OPraHUYECKUX BEILIECTB, YPaBHEHUsS XU-
MHUYECKUX PEaKIUil, OOBSCHATh UX CMBICI, HHTEPIPETUPOBATH PE3YIbTAThl XHMUYECKUX IKCIICPUMEH-
TOB;

¢ (QopMHUpOBaHUE HABBIKOB MPOBEJCHUS MPOCTEHIINX XUMHUECKUX IKCIIEPUMEHTAIBHBIX UCCIIE0BAaHHM
C co0JIr0IeHreM paBUil 0€30M1acHOr0 OOpalIeHHs ¢ BELIeCTBaMU U J1a00paTOPHBIM 000PYyI0BaHUEM;

® Dpa3BUTHE YMEHUS HCIOJIb30BaTh UH(POPMALIMIO XUMUYECKOTO XapaKTepa U3 pa3IndHbIX HCTOUHUKOB;

e (GopMUPOBAHHE YMEHUN MPOTHO3UPOBAThH MOCIEACTBUS CBOCH NEATEIHHOCTH U XUMUYECKUX MPUPOJI-
HBIX, OBITOBBIX U IPOU3BOJCTBEHHBIX ITPOLIECCOB;

e (GopMUpOBaHNE MOHUMAHUS 3HAYUMOCTH JOCTHKEHUM XUMHUYECKONW HAYKH U TE€XHOJIOTMM JUIsl pa3BU-
THS COLIMATIBHOM U IPOM3BOJICTBEHHOI cep.

Oco0oe 3HaueHue TUCHUIUIMHA nMeeT npu popmupoBanuu u pa3sutun OK u I1K:

Koa u HaumeHo- Ilnanupyemble pe3yJbTaThl OCBOCHHS Y4eOHOI TMCUMILIUHBI

BaHue popMupy- Oo6mmue JducuunianHapHble (MpeaMeTHbIe)

e€MBbIX KOMIIe-

TeHLHUI
OK 01. B wactm TpymoBoro BocmwmTa- | Bragers cuUCTEMOM XUMHYECKMX 3HAHUM,
Bribupats cro- HUS: KOTOpasi BKIIFOYAET;
COOBI pelieHus - TOTOBHOCTh K TPYAYy, OCO3Ha- | OCHOBOIOJATAIOIIUE MOHATUS (XUMUYECKUI
3aja4 npodeccu- | HUE LIEHHOCTH MacTepCcTBa, Tpy- | 2JACMEHT, aTOM, JJIEKTPOHHAA o0osouka
OHAJILHOM JIesi- JOTIO0UE; aroma, S-, p-, O-2JI€KTpPOHHBIE OpOUTAIH
TENBHOCTH IPHU- - TOTOBHOCTh K AaKTHUBHOM Jes- | 4TOMOB, HOH, MOJIEKyJa, BaJICHTHOCTb,
MEHUTEIBHO K TEJIIBHOCTH TEXHOJOrM4Yeckor u | HICKTPOOTPULATEIBHOCTD, CTCIICHb OKHC-
Pa3NUYHBIM KOH- | COLMAJIbHOW  HampaBJeHHOCTH, | JICHUA, XUMHUYECKasd CBA3b, MOJIb, MOJIApHAL
TEeKCTaM CIOCOBHOCTh  MHHIMMPOBATH, | MACCA, MOJIAPHBIH 00BeM, yIIIepOIHBIIT CKe-




IMJIAaHUPOBATHL U CaMOCTOSTCIBbHO
BBIMIOJIHATh ~ TaKyl  JICSTEIb-
HOCTb;

- MHTEPEC K pa3In4HbIM chepam
po(heCCHOHATLHOU JeSITeILHO-
CTH,

OBnazneHue  yHUBEPCAJIbHBIMU
y4EOHbIMM  T03HABaTEJIbHBIMU
JEHCTBUSIMU:

a) 0a30BbIE JIOTUYECKHUE JICH-
CTBHUSL:

- CaMOCTOSITEIBLHO (OPMYIUPO-
BaTh M AaKTyallU3UPOBATH TIPO-
OysieMy, paccMaTpuBaTh €€ BCe-
CTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIN
NpU3HAK WM OCHOBAaHUS JUIS
CPaBHEHHUsI, KJIACCU(PUKALUU U
0000111eHM;

- OTPENCNATh NEIH ACSITEIbHO-
CTH, 3aJaBaTh IapaMeTpbl |
KPUTEPHUU UX TOCTHIKCHUS;

- BBIIBJIATH 3aKOHOMEPHOCTH W
MPOTUBOPEUYHS B paccMaTpHBac-
MBIX SBJICHHIX;

- BHOCHTH KOPPEKTHUBHI B Jes-
TENBHOCTh, OLIEHHUBATHL COOTBET-
CTBUE PE3YJIbTATOB IEJSM, OIle-
HUBAaTh PUCKH TOCJICACTBUH -
STENHHOCTH;

- pa3BHUBaTh KPEATHBHOE MBbIIII-
JICHUE TIPH PEIICHUU IKU3HCH-
HBIX NpodsIeM

0) 0a30BbIE HCCIEAOBATEIBCKUE
JIENCTBUS:

- BIIQJCTh HAaBBIKAMH Y4eOHO-
MCCIIEIOBATENILCKOM M TMPOEKT-
HOH JEATEIbHOCTH, HaBBIKAMH
paszperieHus mpoodseM;

- BBIABJIATH MMPUIUHHO-
CJICACTBCHHBIC CBA3U U aKTyaJIN-
3UPOBATh 3ajavy, BbBIABUIaTb

TUIIOTE3Y €€ PELIEHUs, HAXOIUTh
apryMEHTBhI IS J10Ka3aTeIbCTBA
CBOMX YTBEpXKICHUH, 3a7aBaTb
rnapameTpsl M KpUTEpPUHU pelle-
HUS;

- QaHAIM3UPOBATh IOJIYYEHHBIE B
XOJle pelIeHUs 3aJa4d pPe3yJib-
TaTbl, KPUTHUYECKH OLICHUBATH
UX JIOCTOBEPHOCTb, IPOTHO3HU-
pOBaTh M3MEHEHHME B HOBBIX

net, (GyHKUUOHAJIbHAs TIpynma, paaukal,
M30MEpPHUsI, N30MEPHI, TOMOJIOTHYECKHUM Psi,
TOMOJIOTH, YIJIEBOAOPOJbI, KHUCIOPOA- H
a30TcojiepkKalliue COeqUHEHHs, OHMoJornye-
CKU aKTUBHBIE BEIIECTBA (YIJIE€BOJbI, JKHUPHI,
Oenku), MOHOMEp, MOJIUMEpP, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COCTUHEHUS,
KpUCTAJJIMYECKasl pelieTKa, TUIbl XUMUYe-
CKHUX pEaKIHil (OKHUCIUTEILHOBOCCTAHOBH-
TeJbHBIC, DK30-M JHIOTEPMHUYECKHE, Peak-
MM MOHHOTO OOMEHa), pacTBOp, DJIEKTPO-
JIMTBI, HEAJIEKTPOJIUTHI, DIEKTPOIUTHUECKAS
JUCCOLMAlUs, OKHMCIUTENb, BOCCTAaHOBH-
TEJb, CKOPOCTh XMMHUYECKOH peaKIuu, XH-
MHYECKOE PaBHOBECHE), TEOPUU U 3aKOHBI
(Teopusi XUMUYECKOTO CTPOCHHS OpraHuye-
ckux BemectB A.M. byrtiepoBa, Teopus
AIIEKTPOIIMTUIECKON AMCCOLMAINH, TIEPHO-
audeckuid 3akoH .M. MenpaeneeBa, 3akoH
COXpaHEHHsS  Macchl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SI3BIK XUMHH, (PaKTOIOTH-
YeCKUE CBEJEHUS O CBOWCTBAxX, COCTaBeE,
MOJIyYeHUH W 0e30MacHOM HCIIOIb30BAHUHU
BXHEHIINX HEOPTaHUYECKUX M OpraHude-
CKHX BEIIECTB B OBITY M IIPAKTHYECKOH Jes-
TEIHHOCTHU YEJIOBEKa;

- YMETh BBISBIIATH XapaKTepHbIC MPHU3HAKU
U B3aMMOCBSA3b M3YYEHHBIX MOHITHHA, MPH-
MEHSITh COOTBETCTBYIOLIUE TMOHATHS MpPH
OMHMCAHUU CTPOEHUS U CBOWCTB HEOpPTraHH-
YEeCKUX M OPraHMYECKUX BEUIECTB U UX Ipe-
BPAILCHUH; BBIABIATH B3aMMOCBSI3b XHMHU-
YEeCKUX 3HAHWW C TMOHATHSAMM U TPEACTaB-
JEHUSAMU JPYTUX  €CTECTBEHHOHAYUHBIX
IPEIMETOB;

- YMETh HCIIOJIb30BaTh HAaMMEHOBAHUS XH-
MHUYECKUX COCAMHEHUIH MEXIYHAPOIHOTO
COH03a TEOPETUYECKOM W NPHUKIATHOW XU-
MUH 1 TPUBUAIIbHBIC HA3BAHUS BAKHEHIINX
BEIIECTB (PTHJICH, AalleTWICH, TJIUIIEPHUH,
dbenon, hopmanbaeru, YKCyCHast KHCIIOTa,
IVIMIWH, YTapHbBIM Ta3, YTJIEKHUCIbIA ras,
aMMHMaK, TalleHasi W3BECTh, HeralleHas W3-
BECTh, NMHUTHEBAsI CO/MA M JPYTHX), COCTaB-
JSTh POPMYIIBI HEOPTAaHUYECKUX M OpTaHH-
YECKHX BEIIECTB, YPABHEHUS XHUMHUYECKHX
peaknuii, OOBSCHATh MX CMBICH, IOJTBEP-
KJIaTh XapaKTepHble XUMUYECKHUE CBOWCTBA
BEIIECTB COOTBETCTBYIOIIUMH IKCIIEPUMEH-
TaMH U 3alMCSIMHU YPaBHEHUH XMMUYECKUX
peaKuuii;

- YMEThb YCTaHaBIUBATh INPHHAIEKHOCTD
U3yYEHHBIX HEOPraHWYECKUX U OpraHuye-




YCIIOBHUSIX;
-- YMETh NEPEHOCUTh 3HaHUS B
MO3HABATEJIbHYI0 M MpPaKTHYe-
CKyI0 00JIacTU >KHU3HEIesATeNb-
HOCTH;

- yMeThb MHTETpUpPOBaTh 3HAHUS
U3 pasHbIX NpPEAMETHBIX o0a-
CTEH;

- BBIJIBUTaTh HOBBIC UJICH, TIPE]I-
JaraTh OpUTMHAIbHBIE TOAXOJbI
U PEILCHHUS;

U CIOCOOHOCTbh UX HCIIOJb30Ba-
HUS B IIO3HABATEILHOM U COLH-
aJbHOM MPaKTUKE

CKHX BEIIECTB K OMPEICICHHBIM KjaccaM U
TpyIIaM COeIMHEHUH, XapaKTepru30BaTh UX
COCTaB M BaXHEWIIME CBOWCTBA; OIpee-
JATh BUABl XUMHUYECKHUX CBS3CH (KOBAJICHT-
Hasl, HOHHAs, METAJUTHYECKasl, BOJOPOIHAS ),
TUIIBl KPUCTAJUTMUECKUX PEIICTOK BEIIECTB;
KJIacCU(PUITUPOBATh XUMHUECKHUE PEAKITUH;

- chopMUpOBaTH MIPEICTABICHHUS: 0
XAMHYECKOU COCTABIISIONICH
€CTECTBEHHOHAYYHOW KapTHHBI MHUPA, POIH
XUMUU B TO3HAHUM SIBIICHUU TMPUPOJIBI, B
(GOpPMUPOBAHUM MBINUICHUSI W KYJIBTYPBI
JTUYHOCTH, €€ (QYHKIMOHATBLHOW TPaMOTHO-
CTH, HCOOXOAMMOU ISl PEIICHUS MPAKTHYC-
CKHX 3aJa4 U 3KOJOTHYeCKH 000CHOBAHHO-
ro OTHOIICHUS! K CBOEMY 3/I0POBBIO U TPH-
pOAHOM Cpene;

- YMEThb MNPOBOJUTH PAacUeThl MO XHUMHYE-
CKUM (QopMyJiaM U YpPaBHEHHSIM XHUMHYE-
CKHX peaklUi C MCIOJb30BaHUEM (QHU3NYe-
CKHX BEJIMYMH, XapaKTePU3YIOIIHUX BeIlle-
CTBAa C KOJIMYECTBEHHOM CTOPOHBI: MAacChl,
o0bema (HOpMaJbHBIE YCIIOBHUS) ra3oB, KO-
JIMYECTBA BEIIECTBA, MCIOJIbB30BaTh CH-
CTEMHBIE XUMHUYECKHE 3HAHMS IS TPUHS-
THUS PEIICHHH B KOHKPETHBIX >KM3HEHHBIX
CUTYalIUAX, CBSI3aHHBIX C BEUIECTBAMH U UX
MIPUMEHCHHUEM

OK 02.
Hcnons3oBate
COBpPEMEHHBIE
CpezacTBa MOUCKa,
aHaJM3a U uH-
TepIIpeTaIH
uHbopMalnH, U
nH(pOpMaLMOH-
HbI€ TEXHOJIOTUU
TUTs1 BBITTOJTHEHHS
3anayu npodeccu-
OHAJIBHOM Jesi-
TeJIBbHOCTH

B o0nactu 1eHHOCTH HAay4HOTO
MO3HAHUS:

-c(hOpMUPOBAHHOCTH MHUPOBO3-
3peHusi, COOTBETCTBYIOILIEIO CO-
BPEMEHHOMY YPOBHIO Pa3BUTHUS
HAayKd M OOILIECTBEHHOW IIpaK-
TUKH, OCHOBAHHOI'O Ha JIMaJIore
KYJIBTYP, CIIOCOOCTBYIOIIETO
OCO3HAaHHIO CBOETO MeCTa B IIO-
JMKYJIBTYPHOM MHUPE;

- COBEPIIIEHCTBOBAHUE SI3BIKOBOM
U YUTATEIbCKON KYJIBTYPBI Kak
CpeacTBa B3aUMOJICHCTBHS
MEXIYy JIIOIbMH W TIO3HAHUS
MUDPA;

- OCO3HAHME IIEHHOCTH Hay4YHOH
NesITebHOCTH, TOTOBHOCTh
OCYHIECTBIISITh  MPOEKTHYIO H
UCCIIEIOBATEIbCKYI0  JIesTelb-
HOCTh WHIWBUAYaIbHO H B
rpymnre.

OBnazneHve  yHUBEPCAJIbHBIMU

- YMeTh IUJIAHUPOBATh U BBIIOJHITH XUMHU-
YeCKUIl 3KCIEpUMEHT (TpeBpallleHusi opra-
HUYECKUX BEUIECTB NPU HATPEBAHMH, IOITY-
YeHHE JTUJIEHA U HU3Y4YEHHE €ro CBOMWCTB,
KayeCTBEHHbIE pPEAaKLUMU Ha albJeTUbl,
Kpaxmajl, YKCyCHYIO KHCIIOTY;

JeHaTypalusit O€elIKOB TMpU HarpeBaHUW,
[[BETHBIE pEaKLMU OEJIKOB; NMPOBOIUTH pe-
aKIMM MOHHOTO OOMEHa, ONpPEAEIATh Cpeay
BOJIHBIX PACTBOPOB, KAUECTBEHHbIE PEAKIINU
Ha cyJbdaT-, KapOOHAT- M XJIOPUA-aHHOHBHI,
Ha KaTMOH aMMOHMS; pellaTh SKCIIEPUMEH-
TaJbHBIE 33Ja4d 0 TeMaM "Metamisl" u
"Hemetamnsl") B COOTBETCTBUU C IpaBHJIa-
MU TEeXHUKH 0€30MIaCHOCTH MPH OOpaIleHUun
C BeIlECTBAaMU U J1TaOOpaTOPHBIM 000pYIO-
BaHUEM; MPEJCTABIATh PE3YJIbTAaThl XUMH-
YEeCKOro JKCIepUMeHTa B (opme 3amucu
YPaBHEHHUH COOTBETCTBYIOUIUX PEAKLUNA H
(dbopMyIMpOBaTh BBIBOABI Ha OCHOBE 3THUX
pE3yJIbTaTOB;

- YMETh AHAIU3UPOBATh XUMHUYECKYIO HH-
dopmanuio, MOTy4aeMyl0 M3 pa3HbIX HC-




y4eOHBIMH
NEUCTBUSIMU:
B) paboTa ¢ nHpopMaIuei:

- BJIaJICTh HaBBbIKAMU I1OJyYCHMUS
uHpOpPMALMM M3 HCTOYHUKOB
pasHbIX THUIIOB, CAMOCTOSITEIbHO
OCYILIECTBIISITh TIOKCK, AaHAaJH3,
CHUCTEMaTH3allul0 U HHTepIpe-
TaIMI0 UHPOPMALIUU PA3TUIHBIX
BUJIOB U (pOPM IIPEJCTABICHHUS;

- co37aBaTh TEKCThl B pa3iIHy-
HBIX (hopMaTax ¢ y4yeToM HasHa-
4yeHus1 WHPOPMAIMKA U LIETEBOH
ayqUTOpUH, BbIOMpas  ONTHU-
MaJlbHYI0 (QopMy TpeacTaBie-
HUS U BU3Yyallu3aliy;

- OIICHWBATh JIOCTOBEPHOCTH,
JETUTUMHOCTh MH(pOpMaILNH, ee
COOTBETCTBUE IPABOBBIM U MO-
paIbHO-3THYECKUM HOpMaM;

- HCHOJb30BaTh CPEJCTBA UH-
(GopMaMOHHBIX W KOMMYHHUKa-
IIUOHHBIX TEXHOJIOTUH B pelle-
HUHM KOTHUTHUBHBIX, KOMMYHHUKa-
TUBHBIX M OpPraHU3allMOHHBIX
3a1a4d ¢ coOuoIeHrneM TpeboBa-
HUI SpPrOHOMUKHU, TEXHUKU Oe3-
OTaCHOCTH, THTHEHBI, Pecypco-
cOepekeHusl, MPaBOBbIX U 3THU-
YECKUX HOpPM, HOpPM HH(pOpMa-
IIMOHHOM 0€30IacHOCTH,

- BJIQJIETh HABBIKAMH paCIIO3Ha-
BaHUS M 3aIUTHl WHpOpMaLNH,
nH(pOpMallMOHHON  Oe30macHo-
CTH JIMYHOCTH ;

IIO3HaBaTCJIIbHBIMU

TOYHUKOB (CpPEACTB MacCOBOW HH(pOpMa-
uu,ceth IHTEpHET 1 apyrue)

- BJIQJICTh OCHOBHBIMH METO/IaMU Hay4HOTO
MO3HAHUS BEIIECTB U XMMHUYECKUX SIBICHUIN
(HabmroieHHe, W3MEpPEHHE, JKCIICPUMEHT,
MOJCIIUPOBAHUE);

- YMETh NIPOBOJHUTH PACUEThl IO XHUMHUYEC-
ckuM (opMysiaM U ypaBHCHHSIM XUMHUYE-
CKUX PEaKIUi C HMCIIOJIb30BaHHEM (u3nUe-
CKUX BEJMYWH, XapaKTEpU3YIONIMX Belle-
CTBa C KOJIMYECTBEHHOW CTOPOHBI: MacCHI,
o0beMa (HOpMalbHBIE yCIOBHSA) ra3oB, KO-
JMYECTBA BEIIECTBA; HCIOJIB30BATH CH-
CTEMHBIC XUMUYECKHE 3HAHUS JJIS MPHHS-
TUS PEIICHUN B KOHKPETHBIX >KU3HEHHBIX
CUTYaIlUsX, CBSI3aHHBIX C BEIICCTBAMH U UX
MIPUMCHCHUECM.

OK 04.

OS¢ dexTuBHO
B3aMMOJEHCTBO-
BaTh U paboTaTh
B KOJUICKTHBE U
KOMaH/1e

TOTOBHOCTh K CaMOpPa3BHUTHIO,
CaMOCTOSITEJIBHOCTH U CaMo-
OTIPENIEIICHUIO;

-OBJIaJICHHE HaBBIKAMHU Y4eOHO-
HCCJIEI0BATENIbCKON, MPOEKTHON
U COIIMAJIbHOM JI€ATEIbHOCTH;
OBnaneHrne  yHUBEPCAIbHBIMU
KOMMYHHUKAaTUBHBIMH  JIeHCTBU-
SIMU:

0) cOBMeCTHas JIeSITEIIbHOCTD:

- TIOHMMaTh W WCIIOJIb30BATh
npeuMylecTBa KOMaHAHON U
UHAUBUAYaIbHON paboThI;

- MPUHUMATh IIEJTM COBMECTHOM
NeSITeTIHHOCTH, OpPTaHW30BBIBATH
U KOOPAMHUPOBATH JEHCTBUS 110
€e JIOCTH)KEHHUIO: COCTaBISITh

- YMETh IUIAHUPOBATh U BBINOJHATH XUMHU-
YEeCKUI HKCIIEPUMEHT (TIpeBpaIleHUs

OpraHMYECKHUX BEIIECTB IPU HArpeBaHHH,
[IOJIyYeHUE JTHIEHA M U3Y4YEHHE €ro
CBOICTB, KaUECTBEHHbIEC PEAKIIMM HA aJIbJe-
THIbI, KpaxMajl, YKCYCHYIO KHCJIOTY; JI€Ha-
Typauusi OeJIKOB NpU HarpeBaHUH, LBETHbIE
peakuuu OEIKOB; MPOBOIUThH PEaKIMH HOH-
HOro oOMeEHa, OMNpeAeNsiTh Cpely BOJHBIX
pacTBOpPOB, KAadyeCTBEHHBIE pEaKIMM Ha
cynbdar-, kapOOHAT- U XJIOPUA-aHUOHBI, HA
KaTHOH aMMOHMs; pellaTh SKCIEPUMEH-
TAJILHBIE 3amaud o TeMaM "Metamiel" u
"Hemertannbl") B COOTBETCTBUU C IpaBHJIa-
MU TEXHHKHU 0€30MacHOCTH MpU 0OpaIieHnu
C BeLIECTBAaMU U J1TaOOpaTOPHBIM 000PYyIO-
BaHUEM; NPEJCTABISITh PE3yJIbTAaThl XUMH-




IUIaH JIEWCTBUM, pacHpeneisTh
pOJIM C y4eTOM MHEHUH ydacT-
HUKOB OOCYXJIaTh pE3yJIbTAThI
COBMECTHOM paboThI;

- KOOPAMHHUPOBATH U BBIIIOJHSTH
paboTy B YCIOBHUSAX PEaIbHOTO,
BUPTYyaJlbHOTO M KOMOHHHPO-
BaHHOT'O B3aUMOJICHCTBUS;

- OCYINECTBJISTh TO3UTHBHOE
CTpaTeruyeckoe TIOBEJCHUE B
pPa3IMYHBIX CUTYallUsAX, MPOSB-
JSTh TBOPUYECTBO U BOOOpaxke-
HUE, ObITh NHUITUATUBHBIM.
OBnaneHve  yHUBEPCAJIbHBIMU
PETYJISTUBHBIMU JICHCTBUSMU:

') IPUHATHE Cce0s1 U IPYTUX JIFO-
Jen:

- NPUHUMATh MOTHUBBI H apry-
MEHTBI JIpYTUX JIIOJIeH MpH aHa-
JU3€ PE3yIbTAaTOB JICATEIILHO-
CTH;

- IpU3HaBaTh CBOE MPABO U Ipa-
BO JIPYTUX JIIOJICH HA OINOKU;

- pa3BUBaTh CIIOCOOHOCTH TIO-
HUMAaTh MUD C MO3ULIUU IPYTOro
YeJI0BEKa.

YEeCKOro JKCIEpUMEHTa B (opMe 3amucu
YpPaBHEHUN COOTBETCTBYIOUIUX pEAKUUUA U
(dbopMyJIpOBaTh BBIBOABI HA OCHOBE AITHUX
pe3yJIbTaToB

OK 07. Cogpeii-
CTBOBAaTh COXpa-
HEHHIO OKpYXa-
IOIIEHN Cpenbl,
pecypcocOepex
€HUIO, pUMe-
HSTH 3HaHUsS 00
W3MEHEHHUH KITH-
MaTa, IPUHIUITBI
OepexKIMBOTO
MIPOU3BO/ICTBA,
3G HEKTUBHO
JIEWCTBOBAThH B
YpE3BBIYANHBIX
CUTYaITUSIX

B  o6mnactu
BOCITUTaHUS:
- copMHpPOBAaHHOCTH  JKOJIO-
TUYECKOM KYJIbTYpbl, IOHUMAa-
HUE BIIUSIHUSA COLMAJIbHO-
DKOHOMUYECKUX IIPOLIECCOB Ha
COCTOSIHME IMPUPOJHON U COLM-
aJbHOM Cpenbl, OCO3HAHUE IJI0-
0albHOTO XapakTepa SKOJIOTH-
YeCKUX MpooIieM;

- IUIAHUPOBAaHUE U OCYILECTB-
JIEHHUE JICMCTBUM B OKPYKAIOLIEN
Ccpelie Ha OCHOBE 3HAHHUS IeJeH
YCTOMYHMBOTO Pa3BUTHS YEJIOBE-
YECTBA;

AKTHUBHOE HENPUATHE JIEHCTBHM,
INPUHOCAIIMX BPEN OKPYXKaro-

3KOJIOTHYCCKOTI'O

mien cpene;
- yMEHUE IIPOrHO3UPOBATH
He6J'I aI‘OHpI/ISITHI)Ie JKOJIOTHNYC-

CKHE TMOCJIEICTBUSA TPEANPUHU-
MaeMbIX JCHCTBHH, MpPEIOTBpa-
aTh UX;
- pacClIMpEHHUE OIbITa JACSATEIb-
HOCTU JKOJOTMYECKOM Hampas-
JIEHHOCTH;

- copMHpOBATH MPEACTABICHUS: 0
XHUMHYECKON COCTABIISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MUpPA, POJIU
XUMUU B TO3HAaHUM SIBIICHUU TNPUPOJIbI, B
(GOpMUPOBAHUM MBIIIJICHUSI U KYJIBTYPBI
JUYHOCTH, €€ (HYHKIMOHATBLHOW TpPaMOTHO-
CTH, HEOOXOAMMOM I pEIIeHUs MpaKTHde-
CKHX 3a/la4 ¥ JKOJIOTHYCCKH 0OOCHOBAHHO-
ro OTHOULIEHUS! K CBOEMY 3/I0POBbIO U IpHU-
pOAHOM Cpexe;

yMETh COONIONAaTh TpaBUjia IKOJOTUYECKU
[[e1eCO00pa3HOro0 TMOBEACHHUS B OBITY U
TPYIOBOM NESITEILHOCTH B IIEJIAX COXpaHe-
HUS CBOETO 37I0POBbS U OKPYIKAIOIIEH Mpu-
POJHOW CpeJibl; YUYUTHIBATH OMACHOCTH BO3-
JIEMCTBUSI HA KUBBIE OPTraHU3MBbI OIpeje-
JICHHEIX BEIIECTB, MIOHUMAsT CMEICI IOKa3a-
TeNsl MPeeabHON JOMYCTUMON KOHIIEHTpA-
007051




- OBJIaJICHUE HABBIKAMH Y4E€OHO-
HCCIIEIOBATEIIbCKOM, MPOEKTHOM
1 COIMAJIbHOMN IeSATEIbHOCTH;

[IK 4.1.
Kontposnmposars
TEXHHYECKOE CO-
CTOSIHUE U pado-
TOCIIOCOOHOCTh
YCTaHOBOK cOopa
Y TIOJITOTOBKHU
rasa Ha IMof3eM-
HBIX XpaHWJIHILIAX
rasa.

B oGnactu mpodeccuonanmsma:
TOTOBHOCTH K TPYy/ay, OCO3HAHUE
IICHHOCTH MacTepCTBa, TPYIO-
mobue;

UHTEpEC K pa3iuyHbIM cdepam
po(heCCHOHATLHOU JeSITeILHO-
CTH,

BHOCHTH KOPPEKTHBBI B Jes-
TEJIBHOCTh, OLICHHUBATH COOTBET-
CTBHE PE3yJIbTATOB IIEJISIM, OlLie-
HUBATh PUCKU TIOCJICIACTBUU Jie-
ATEIHHOCTH;

pa3BUBaTh KPEATUBHOE MBIIILIC-
HUE TIPU PCIICHUM >KU3HCHHBIX
po0JeM.

BoisaBisth PUYHHHO-
CJICZICTBEHHBIC CBSI3HM M aKTyaJlu-
3WpOBATH 3314y,
aHAJIM3UPOBATh IOJIyYCHHBIC B
XOJIe peIICHUs 3aJauu pe3yib-
TaThl, KPUTHYECKH OIICHUBATh
UX JOCTOBEPHOCTH, IPOTHO3U-
poBaTh HW3MEHEHHE B HOBBIX
YCIIOBUSX;

YMETh MEPCHOCUTh 3HAHUS B I10-
3HABATEIBHYIO U MPAKTUYCCKYIO
00J1aCTH KU3HEACSITEIbHOCTH.

3HaTh GU3UKO-XUMHYECKHE CBOMCTBA U
OMOJIOTMYECKYIO0 aKTUBHOCTh KOMITOHEHTOB
YTIIEBOIOPOAHOIO CBHIPBS, MJIACTOBOW BOJBI,
XUMUYECKUX PEareéHTOB, IPUMEHSIEMbIX Ma-
TEpHUAJIOB.




2. CTPYKTYPA U COJEPKAHUE YUYEFHOM JUCIUATILJIMHBI

2.1. O0beM THCHMILIMHBI M BUABI y4e0HOI padoThI

Bua yueOHoii padoThI

O0BeM B yacax

O0bem 00pa3oBaTeIbHOI NPOrpaMMbl JUCHHUILINHBI 82
BT. 4..

1. OcHoBHOE conepxaHue 76

BT. U..

TEOpETHYECKOe 00yUueHHe 48

MIPaKTUYECKHE 3aHATHS 16

1abopaTOpPHbIE 3aHATUS 12

2. TlpodeccuoHaTbHO OPHEHTHPOBAHHOE COJAepKaHHe (CoAepKaHHe 6

MPUKJIATHOTO MOJYJIsA)

BT. 4..

TeopeTudeckoe o0ydeHue 4
2

MMPAKTUYCCKUC 3aHATUA

nabopaTOPHBIE 3aHATHS

IIpome:xyTounas arrectauus B popme 1udpepeHuupoBannoro 3a4éra Ha 1 kypce Bo 2 cemecrtpe
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2.2. TemaTH4eCKHii IUIaH U coJep:KaHue Y4eOHoH qucunanubl «XUMUS »

HanmeHoBaHue Conep:xanne y4eOHOro MarepuaJia (0CHOBHOe M NPO(ecCHOHAIBbHO-0PUEHTHPOBAHHOE), O0bem | ®opmupy-
pa3/iesioB U TeM JlabopaTopHble M NPAKTHYECKHE 3aHATHS, CAMOCTONATEILHAS pa0oTa 00y4yaroluxcs 4acoB eMble
KoMIle-
TeHLHH
OcHOBHOI pa3zien 76
1 kypc 1 cemecTp 40
Pasnea 1. OcHOBBI CTpOEHUs BelecTBa
Tema 1.1. Copnepxxanue yueOHOro MmarepuaJia 6
CTtpoenne aToM0OB CoBpeMeHHast MOJIENb CTPOEHUS aToMa. XUMHUYECKUN JIeMEHT. DJIeKTPOHHAsI KOHpUTrypanus
XHMHYeCKHX 1 | aroma. Krnaccudukanus XUMUYECKUX 3JIEMEHTOB (S-, p-, d-31eMeHThI). BaneHTHOCTb. Diiek- 9
3J1eMEHTOB U TPOHHAsl MPUPOJIa XUMHUUYECKOU CBSI3U. Buabl XUMHUYECKOM CBSI3M (KOBaJIEHTHAs, HOHHAs, METaJ-
npupoaa JUYeCKas, BOJOPOIHAs)
XHMHYECKOM 2 DNeKTpOHHAs MPUPOJIa XUMUYECKOU CBsI3U. Buabl XUMUYECKOM CBsI3U (KOBaJleHTHAs!, HIOHHAs, 9
CBSA3H MeTaJuIM4ecKasi, BOJIOPOJIHAS) 0KO1
IIpakTuyeckoe 3anaTue Nel
CocraBieHue IeKTPOHHBIX KOH(PUTypalluii aTOMOB XUMUYECKUX JIEMEHTOB. Y CTAHOBJICHHE
3 | CBS3M MEXAY CTPOCHHEM aTOMOB XMMHYECKHX 3JIEMEHTOB U MEPHUOJIUUYECKUM U3MEHEHHEM 2
CBOMCTB XMMHUYECKHUX AJIEMEHTOB M UX COSIMHEHUI B COOTBETCTBHUU C mojioxkenuem [lepuoau-
YECKON CUCTEMBIL.
Tema 1.2. Copepxanue yuyeOHOro MmarepuaJia 2
IMepuoguueckuii [Tepuonunueckas cucrema xumuieckux 3meMeHToB JI.1. MenneneeBa. ®uszndeckuit cMbIci. 3a-
3aKOH W TadJauuna 4 | KOHOMEPHOCTH H3MEHEHUS CBOMCTB XUMHUYECKHX DJIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U 2 0KO1
JI.LA. MenaenaeeBa CJIO’KHBIX BEIIECTB B COOTBETCTBHUU C MOJIOKEHUEM XUMHUUYECKOTO 31eMeHTa B [lepuoanyueckoit 0KO02
cucreme. MUpOBO33peHYECKOE U HAYYHOE 3HAUCHHE.
Paznea 2. Xumnueckue peakuuu 16
Tema 2.1. Conep:xxanue yueOHOro MaTepuasa 10
Tunbi 5 Knaccudukanus u TUIIBI XUMUYECKUX PEAKIIUH C y4acTHEM HEOPTaHUYECKUX BEIIECTB. 2
XHMHYECKHX CocraBiieHHe YpaBHEHUHN PEaKIIiid COSAMHEHUS, PA3JIOKEHHUs, 3aMEIIICHHsI, 0OMEHa.
peaxkumi YpaBHEHHUs OKUCIIEHUSI-BOCCTaHOBIIEHUS. CTeneHb OKucaeHuss. OKUCIUTENb U BOCCTAHOBUTEb.
6 | CocraBieHue ¥ ypaBHHBAHHE OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIMHA METOIOM JJICK- 2 0KO1
TPOHHOTO OanaHca.
7 JlaGoparopHoe 3ansiTue Nel 5
OKHMCIHUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMHI
8 | KonmuectBeHHbBIe OTHOIIECHUS B XUMHUH. OCHOBHBIE KOJIMYCCTBCHHBIE 3aKOHBI B XUMHH. MOJTb 2




KaK eIMHUIA KOJIMYeCcTBa BemecTBa. MousipHas Macca. 3akoH ABoraapo. MomspHblil 00beM ra-
30B. OTHOCHTENbHAS INIOTHOCTE I'a30B

IIpakT4eckoe 3ansaTHe Ne2

9 | Pacuérsl 110 ypaBHEHHSIM XUMUYECKUX PEAKIMil C HCIOJIb30BAHUEM Macchl, 00bEMa (HOpMalb- 2
HBIC YCJIOBHS1) T'a30B, KOJIMUECTBA BEIIECTBA.
Tema 2.2. Conep:kanue y4eOHOro MaTepuaa 6
DJIEKTPOJIUTHYe- 2
ckast qucconuanust | 10 | Teopus snekrponntrueckoii nucconnanun. MoHbL DIEKTPOIUTEL, HEIEKTPOIMTHI.
U HOHHDIH 06MenH 11 Peakiiun nonHoro oo6mena. CoctaBieHHEe peakiiuii HOHHOTO 0OMEHa IyTEM COCTaBJICHUS UX 2 0KO01
IIOJIHBIX M COKPAIEHHBIX HOHHBIX YPABHEHUM. 0K04
12 JlaboparopHoe 3ansiTHe Ne2 2
HeoOparuMble peakiind HOHHOTO OOMeHa, uAyle ¢ 00pa3oBaHHEeM OCaJKa, ra3a WM BOJbI
Paznen 3. CTpoeHue U CBOMHCTBA HEOPIAaHUYECKHX BElECTB 16
Tema 3.1. Coaep:xxanue yueOHOro MaTepuaJia 6
Knaccudpukanus, 13 [Ipeamer Heoprannueckoit xumuu. [IpocTsie U ci0XKHbIE BemecTBa. THIbI KPUCTAITIMYECKUX 2
HOMCHKJIATYPA U PEIIETOK.
CTpoeHue Heopra- 14 OCHOBHBIE KJIACChI CJI0KHBIX BEUIECTB: OKCU/IbI, TUAPOKCUABI KHCIIOTHI, cond. HomeHnkiarypa, 2
HHYECKHX BEIIECTB KJIaCCH(UKAITHSI. 0KO01
IIpakTuyeckoe 3ansaTue Ne3
15 | Pemenue npakTU4ecKux 3alaHuii IO KiacCU(UKAIIMU, HOMEHKJIAType U XUMUYECKUM (opMynam 2
HEOPTraHWYECKHUX BEIIECTB PA3JIMUYHBIX KIACCOB
Tema 3.2. Coaep:xaHue yueOHOro MaTepuaJia 8
dusnko- Mertamnsl. O0ume Guznyeckue 1 XUMHYECKHe CBOMCTBa MeTauioB. CriocoObI monydeHus. 3Ha-
XHMHY€ECKHe CBOM- | 16 | yeHHWe METayuIOB M HEMETAUIOB B TIPUPOJIC U JKU3HEICATSIIBHOCTH YeIOBeKa H OPTraHU3MOB. 2
CTBAa HEOpraHu4e- Koppo3ust MeTasIoB: BHJIbI KOPPO3HH, CLIOCOOBI 3aIIUTHI METAJNIOB OT KOPPO3UHU
CKMX BelIEeCTB 17 Hemerannel. OOmuue ¢pu3nveckue 1 XUMUYECKUE CBOWCTBA HEMETAIIOB. TUITHMYHBIE CBOMCTBA 5
HemetasioB [V- VII rpynn. Knaccudukanus 1 HOMEHKIaTypa COeJMHEHUH HEMEeTaJlJIOB. 0KO1
18 XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKUX BEHIECTB (OKCUIOB, THIPOKCHIOB, 5 0K02
KHCIIOT, COJIEH | Ip.).
IpakTnyeckoe 3ansitue Ne4
19 | I'eneTnueckas CBs3b MEXKIY KlIacCaMHU HEOpPraHUYeCcKnX coenuHeHuil. CocTaBieHne ypaBHEHUHA 2
XUMUYECKHX PEAKIIUNA ¢ Y9aCTUEM MPOCTHIX M CIIOKHBIX HEOPTaHUUECKUX BEIIECTB
Tema 3.3. Copepxxanue yyeOHOro marepuaJia 2
Hnentudukanus oo | /1a6opaTopnoe sansiTue Ne3. 5 0K01
HCOPraHU1eCKUX «aerTndukanms HEOPraHUIECKUX BEIIECTBY. 0KO02
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BeLeCTB Pemienne skciepuMEHTANIBHBIX 331a4 [10 XMMUYECKUM CBOMCTBAM METAJIJIOB U HEMETAJIIOB 0K04
2 cemecTp 42
Pasnea 4. CtpoeHue u cBOiiCTBA OPraHNYeCKHX BellleCTB 32
Tema 4.1. Conep:xxanue y4e6HOro MaTepuasia 4
Knacendpukanus, [Ipeamer oprannueckoil xumMun. Teopust CTpoeHUs! opraHudeckux coequuennii A.M. bytnepo-
CTPOEHHEe U HOMEeH 21 g
P - Ba: OCHOBHbIE nosioxkeHust. Kiaccugukaius opraHMuecKuX BEIIeCTB. 0KO1
KjaTypa opranm-ie- IIpakTuyeckoe 3ansiTue NeS
CKHUX BellecTB 22 2
1 CocTaBieHne TOJTHBIX U COKPALICHHBIX CTPYKTYPHBIX ()OPMYJI OPraHUYECKUX BELIECTB
Tema 4.2. Conep:xxkaHue yueOHOro MaTepuasa 24
CBoiicTBa ) - "
[TpenenbHbIe YrieBOIOPO/IbI (AJIKAHBI U LIMKIJIOATKAHBI): HOMEHKIIATYpa; FOMOJIOTHUECKUH psia 1
FaHUYeCKuX o .
OpraHmteck 23 | obmias hopmyna; u3oMepus; GU3MIECKUE CBOMCTBA; XUMUYECKHE CBOMCTBA; CIIOCOOKI MOTyde- 2
coe/IMHeHHI
HUSL.
24 HenpenenbHble yrieBogopoibl (aIKEHbI): TOMOJIOTUYECKUH PsiJl, ©30MEpUs, HOMEHKJIATypa, 9
CBOWCTBA NPUMEHEHHUE.
o5 HenpenenbHble yriaeBogopobl (AIKUHBI M alKaJueHbl): TOMOJIOTUYECKUN psill, U30MEpHsi, HO- 9
MEHKJIaTypa, CBOMCTBA PUMEHEHHUE.
26 | JladopatopHoe 3ansaTue Ned. [lonyyeHne STUIeHa U U3y4YE€HUE €r0 CBOWCTB 2
IIpakTyeckoe 3ansaTue Ne6.
27 | I'eneTnueckas cBsi3b MEXAY KiaccaMM yrieBoaopoaoB. Cocmasnenue cxem peakyuti, xapaxme- 2
PUBYVIOWUX XUMUYECKUE CBOUCIBA OP2AHUYECKUX COCOUHEHUL OMOENbHbIX KIACCO8, 0KO1
28 | JladopaTopHoe 3ansitue Ne5. Hedts u e€ colicTaa. 2 0KO02
. . . 0K04
29 | IIpupoaHble HCTOUHUKH YITIEBOJIOPOAOB: IPUPOAHBIN ra3 MOMyTHBIN HeTAHOM ra3, HePTh. 2
CriupThl: HOMEHKJIATYpa; TOMOJIOTMUYECKHUH psi u obmas Gpopmyna; uzomepus; Gpusnueckue
30 | cBoiicTBa; XUMUYECKHE CBOMCTBA; CITOCOOKI MmoTydeHus. [IpakTudeckoe MpuMeHEHHEe ITH- 2
JICHIJIMKOJISL, TIIMIEPHHA.
Anbaeruipl: HOMEHKIIaTypa; TOMOJIOTHUECKHUH psii U 0011ast popMyiia; u3oMepusi; GU3nIecKue
31 | cBoiicTBa; XUMHUYECKUE CBOMCTBA; criocoObl momyueHus. [Ipakruyeckoe npumenenue Gpopmaib- 2
Jeruaa
32 KapOonoBeie kucnots! 1 3¢upsl. [IpuMeHenne ykcycHoil KucnoThl. Mblla Kak COJIM BBICIIUX 9
KapOOHOBBIX KUCIIOT. Moro1re CBOMCTBA MbLIa
33 | YmeBoasl. Kiaccudukanus yrnesonos. [Ipumenenue. 2
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34 A3oTconepKalie OpraHudecKie BemecTBa: aMIHHbI, aMUHOKHCIIOTHI, O€JIKU; COCTaB, HOMEH-
KJIaTypa, CTPOCHHUE, CBOMCTBA.
Tema 4.3. Conaep:xkaHue yueOHOro MaTepuasa
Nnentunduxanus
OpPraHHYecKHX B-B, IIpuMeHeHne OpraHnYecKuX COeTMHEHUI B TEXHOJIOTUYECKUX ITPOLIeccax
X 3HAYCHHE H 35 | buooprannueckue coenuHeHusi. OMacHOCTh BO3/ICHCTBUS HA JKUBBIE OPTaHU3Mbl OPTAHUYECKUX 0KO1
IpHMeHeHHe B Obl- BEILECTB OT/AEJIbHBIX KIaCCOB 0KO02
TOBOM M IPOU3BO/I-
np JlaGopaTtopHoe 3ansiTHE Ne6. 0KO04
CTBEHHOM JesiTesib- | 36 | | "
CBoiicTBa CIUPTOB, KAUECTBEHHAS PEAKIMsI HA MHOI'OATOMHBIE CITUPTHI»
HOCTH 4YeJIOBEKa
Pa3znen 5. Kunernueckue u TepMOJAMHAMUYECKHE 3AaKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX
Ckopoctb Coaep:xanue yue0HOro MaTepHaJia
XHMHACCKAX IIpakTuyeckoe 3ansitue Ne7. CKOpOCTh peakiiy, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (DaKTOPOB: 0KO1
g{eaxunn. 37 TernoBble 3()(HeKTh XUMHUECKUX peaknuid. XMMUYECKOe paBHOBecHE U ero cMerienue [Ipun- 0KO02
HMuHecKoe nun Jle-lllatenbe. Pemenne mpakTuKo-OpMEeHTUPOBAHHBIX 33aJaHUIl Ha aHaIu3 (PaKTOPOB, BIU- K11
paBHOBECHE SIOLIMX HA U3MEHEHUE CKOPOCTU XMMHYECKON PEAKIIUU. )
Pa3znen 6. PactBopnl
Ilonsitue o pactBo- | Coaep:kanue yuedOHOro MaTepuaJa
pax IIpakTuyeckoe 3anaTue Ne8. PacTBopeHne kak (hU3MKO-XUMHUUECKHUH Tiporiecc. PacTBophl. 0KO1
38 CnocoOsl MPUTOTOBIIEHHSI pacTBOPOB. PacTBopuMocTh. MaccoBas 10711 paCTBOPEHHOTO Belle- 0K02
cTBa. PeneHne npakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 33JJaHUN HAa PACTBOPHI, UCIIOIb3yEMbIE 0KO07
B OBITOBOM M MPOM3BOJICTBEHHON JESITEIbHOCTH YEJIOBEK. K.1.1
IIpodeccnonaIbHO-OpHEHTHPOBAHHOE CO/lePKAHME (COIepKAHME PUKJIATHOTO MOXYJIs1)
Pasnen 7. Xumus B ObITY M IPOM3BOACTBEHHOM AeATEIbHOCTH Y€I10BEKA
Xumusi B ObITY U Coaep:xkaHue y4eGHOr0 MaTepuasia
NPOM3BOACTBEHHOI " = =
Hogetimme qoCcTXeHUs] XUMHYECKOW HAYKH M XUMUYECKON TeXHOIOTuU. Ponb xumuu B obec-
JeATEeILHOCTH 4e- 39 " o N
oBeKa MEUYEHUH IKOJIOTHUYECKOM, YHEPTeTUYECKON 1 MHUIIEBOI 0€30MacHOCTH, Pa3BUTHH METUITMHBIL.
IpakTnyeckoe 3ansaTueNe9 Ilonck u aHaNIM3 KEMCOB O MPUMEHEHUN XUMUYECKUX BEIIECTB U
TEXHOJIOTHI ¢ yueToM OyayIei npodeccruoHanbHON ASSITENFHOCTH 10 TeMaM: He(pTh Kak oc- [K1.1
40 | HOBHOW MCTOYHWK dHEPTHHU U e¢ anbrepHaruBa, noustue o [1/IK, ITJIBK, nuamnazon B3psiBaeMo-
CTH, MJIACTOBBIE BOJBI HEPTSIHBIX U TA30BBIX MECTOPOXKICHUH, PU3NKO-XUMHUECKIE CBONCTBA
He(TU M raza, XMMUYECKHE peareHThl B HeTeno0bIde.
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41

[IpencraBnenue pe3yabTaToB pPELICHUs KEHCOB B OpMe MHUHU-AO0KIIA/IA C IPE3CHTALUEH.

JAnddepennupoBaHHbINi 3a4eT

Bcero

82
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3. YCJIOBUS PEAJIM3ALIMU TPOTPAMMBI YYEFHOU JUCITATLIAHBI

3.1. TpeGoBanns kK MaTepHaTbHO-TeXHUYECKOMY 00ecre4eHHI0
Jlnist peasin3aluy MporpaMMbl AUCUUIUIMHBL JOJKHBI OBITH MTPEyCMOTPEHBI CIIeIyIOIINE CTIeIHaIbHBIC
MMOMENICHUS: yIeOHbIN KaOMHET XUMUHU W/WUIH Y4eOHOM XUMUYECKOH J1abopaTopum.

OobopynoBanue y4eOHOro kadbuHera (HarJsiiHbIe MOCOOMSI):

Ha6ops! mapoctep:kHEBBIX MOJIeNIel MOJIEKYJI, MOJIETN KPUCTATUIMYECKUX PEIIETOK, KOJIEKIIUHU MPO-
CTBIX U CJIOHBIX BEIIECTB W/WJIHM KOJUIEKIH ITOJIUMEPOB; KOJUIEKIUS TOPHBIX MTOPOJ U MUHEPAJIOB,
Ttabuia MenpeneeBa, yaeOHble (UIbMBI, ITUGPOBBIC 00pa30BaTEIbHBIC PECYPCHI.

Texnuveckue cpeacTBa o0y4eHus: KOMIIBIOTEp C yCTPOMCTBAMU
BOCIIPOU3BE/ICHUS 3BYKa, IPUHTEDP, MYJIbTUMEIUA-TIPOEKTOP C SKPAHOM, MYJIbTUMEANIHASL TOCKA, yKa3-
Ka-TIPE3EHTEP JIs PE3EHTALIHM.

O0opynoBanne 1adoparopuu U pabounx MecT JJadopaTopuu:
[TuneTku-KaneabHUIbI, TEPMOMETPBI, CTEKJISIHHbIEC TPOOUPKHU, PE3UHOBBIE MPOOKH, HAOOP PEaKTUBOB,
IITaTUBBI AJIs1 IPOOUPOK, MEpHbBIE IIMIIMHIPHI, BODOHKH CTEKJISIHHBIE, CTYTKH C IECTUKOM, (papdhopoBbie
YalllKy, MTUHIETHI, GUIBTPBI OyMaXKHbIC, JJIEKTPOILTUTKY, JIA0OpATOPHBIE IITATUBHI, CIIUPTOBbBIE TOpeJ-
KH, CIIUYKH, IPUOOP ISl MOTy4YeHHsI ra30B (WK MpoOUpKa ¢ Ta300TBOHON TPYOKOIl), nepKaTenu s
MPOOUPOK, CKIITHKHU JJIsI XpaHEHUS peaKTHBOB, Pa3aTOYHbIC JIOTKH; XUMHU4deckue crakansl (50, 100 u
200 mu1); mIIIaTeNy; TUreNbHBIC UM, MepHbIe TpoOupku (Ha 10-20 mir) u MepHBIE KON0OHI (25, 50, 100
u 200 mu1), BoasiHas 6aHst (WM TEPMOCTAT), CTEKJITHHBIC MAaJTOUYKH; KOHUYECKHE KOJIOBI JIsl TATPOBAHUS
(50 u 100 mu1); MHAMKATOPHBIE MOJIOCKH JUIsl onpenenenus pH; yHuBepcanbHbIN MHIUKATOD; Jabopa-
TOPHBIE BECHI, U Jp. 1a00paToOpHOE 000PYIOBAHHE.

3.2 YyeOHO-MeTOOHUYECKOE 00ecIeueHne

Jns peanuzanuy TporpaMMbl  OMONMOTEUHBIH (OHJ 00pa30BaTENFHONW OPTraHU3AIMH HMEET
neyaTHble M UHbIe OOpa3oBareibHble M HMH(DOpPMALMOHHBIE PECYpChbl, PEKOMEHAyeMble s
WCIIOJIB30BaHMs B 00pa30BaTeIbHOM IIPOIECCe

3.2.1 OcHOBHBIC HCTOYHUKH:
1. Pymsutuc IE., ®enpaman @. I. Xumus. bazossiii ypoBens: Yueonuk s CIIO. B 2 4. Yacts2 —
Mockga: [Ipocsenienue, 2024.Pexxum nocryna: https://znanium.ru/read?id=462208

3.2.2 Jlono,tHUTEIbHbI€ HCTOYHUKM

1. I'nunka, H.JI. OGmiast xumusi. : yaueOHoe nocodue / 'muaka H.JI. — Mocksa : KnoPyc, 2019. —
748 c. — (CITIO). — ISBN 978-5-406-06847-2. —https://www.book.ru/view4/932114/1 — Texkcr :
BJIEKTPOHHBIM.

2. Apremenko, A.W. Oprannveckas xumus : yaeOHuK / Apremenko A.l1. — Mocksa : KnoPyc,
2018. — 528 c. — (CIIO). — ISBN 978-5-406-05331-7. — URL.:
https://www.book.ru/view4/924050/1— TeKkcT : 37eKTPOHHBIIA.

3. I'a6bpuensu O.C., OctpoymoB W.I'. Xumus ans npodeccuii u crenuanrbHOCTeH TEXHUYECKOTO

npoduns: yueOHUK A7 CTYA. yUpexaeHu# cpea. npod. odpazoBanusi. — M.: Akanemusi, 2002.

4. Epoxun KO.M., Koanesa U.b. Xumust miia npodeccuit U crnenuanbHOCTEH TEXHUYECKOTO U
€CTECTBEHHO-HAYYHOTO TIpodriieid: y4eOHUK ISl CTY. YUpEKIeHUU cpen. mpod. oOpa3oBaHus. —
M., Akagemus, 2000.

5. Caenxo O.E. Xumus nns xomemkeit: yaeonuk./ O.E. Caenko. — u3n. 2-e. — PoctoB v/1: «De-
HHKC», 2009. — 282 c.
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NHTepHeT-pecypesl:

— OCHOBBI XMIMUU: 00pa30BaTeIbHBINA CAUT Ui M CTYAeHTOB http://www. hemi.nsu.ru
— Bupryanbhas xumudeckas mkosa http://matarakt.narod.ru
— Mup xumuu  http://chem.km.ru

— Ilkonpuas xumus http://schoolchemistri.by.ru

— www.hemi.wallst.ru (O6pazoBaTenbHBIN CAUT IS LIKOTBHUKOB « XHMHUS»).
— www.chem.msu.su (97ekTpoHHass OMOINOTEKA ITO XUMHH ).

4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMSI YUEBHOM JUCITATLIMHBI

Kon 1 nHanmenosa-

Tur OLleHOYHBIX MEPO-

HUe Q)OpMI/IpyeM“LIX Paznen/Tema Pesynprar oOyuenus TpHTH
KOMIICTCHIIMH
OK 01 Paznen 1 - 3HaTh OCHOBONOJIATAlOIIUE IOHSA- | - TeCTHPOBAHUE
Bribuparts cro- Tewmsl 1.1, 1.2 | THS, TEOPUU U 3aKOHBI - YcTHBIH onpoc
cOOBI peleHus Paznen 2 - COCTaBNATh XMUMUYECKHE (POPMYIBI | _ TuCEMeHHBIH
3amad npoeccu- | Tembr 2.1, 2.2 | COeAUHEHUI orpoc
OHAJILHOWU Jies- Pa3nen 3 - KJIaCCI/I(bI/IIII/IpOBaTI) BCIICCTBA B CO- | _ I/IH,Z[I/IBI/I,Z[yaJIBHaH
TeIBHOCTH IpH- | TeMbl OTBETCTBHH C UX CTPOCHUEM CAMOCTOATE bHAS Pa-
MEHHUTEIBHO K 3.1,3.2,3.3 - YcTaHaBiaMBaTh 3aBUCUMOCTh (U3H- 6ora
pasnuuHbIM KoH- | Pasgen 4 KO-XUMHYECKUX CBOWCTB BEWIECTB OT | ITpaxTiieckue 3a-
reRera o Cngiifgﬂfff eK}}/]gaBHeHHﬂ xumuue- | oA
3;113’;';’54'3 CKUX peaKimii - JlaGoparopHsbie
Pazien 6 - [IpoBOAUTL pacyeThl 1O XuMHye- | SAtITHA
cknM (OpPMYIaM M ypaBHEHHSM Xu- | ~ PAaCueTHBIC 314K
MHUUYECKUX pPeaKiui - Tlpomexyrounast
- XapakTepu3oBaTh BIUSHUE pa3iaud- | aTTECTanus B BUIC
HBIX (paKTOPOB Ha CKOPOCTh U PaBHO- | AU EpeHIMpoBaH-
BECHE XUMUUYECKHUX PEaKIU HOTO 3a4€Ta
- [IpurotoBrnienne pacTBOPOB 3a/aH-
HOM KOHILIEHTPALIUU
OK 02 Paznen 1 - [lony4ars ¥ aHaMM3UpPOBATH XHUMH-
Hcnons3oBarts Temsr 1.1, 1.2 | ueckyto uHGpOpPMaLKIO, TOIYyYaEMYIO
COBPEMCHHBIE Paznen 2 U3 pa3HbIX UCTOYHHUKOB (CPEICTB Mac-
CpelcTBa MOUCKa, Temsr 2.1, 2.2 COBOI1 I/IH(l)OpMaIII/II/I,CeTI) I/IHTepHeT )58
aHajn3a u UH- Paznen 3 Apyrue)
TEpIpETALUN TeMbl - HpOBOI[I/ITI) pPacucTel IO XUMHYC-
nH(popMaIHH, U 3.1,3.2,33 CKUM (hopMmysiaM U YpaBHEHHSAM XH-
nH(OpPMaIIMOH- Paznen 4 MHYCCKHX PEaKIHi
HBIC TEXHOJIOTHH | TeMbI
g semmonuenns | 4.1, 4.2, 4.3
3amad mpodeccu- | Pazgen 5
OHAJILHOM Jesi- Paznen 6
TEILHOCTH Pa3nen 7
OK 04 Pazpen 1 - TlnmaHupoBaTh M BBIOJHSITH XUMH-
SddexTHBHO Tempr 1.1, 1.2 | yeckwuii SKCIIEPHMEHT B COOTBETCTBHU
B3anmoyericteo- | Paszmen 2 C MpaBWJIaMU TEXHUKU GE30MaCHOCTH
Bath U paborats | Tembr 2.1, 2.2 | npu oOpallleHUM ¢ BEMIECTBAMU M Jia-
B KoutektuBe 1 | Pazmen 3 GOpaTOPHBIM 000PYIOBAHUEM;
KOMaHZE. Tembl - IlpencraBisTe pe3ysbTaThl XUMH- | ~ Tecruposanue
3.1,32,33 YeCKOro JKCHepuMeHTa B (opMme 3a- | - YCTHBIN 0poc
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Pa3znmen 4

IIACA YPAaBHEHHUM COOTBETCTBYIOIIUX

Tembl peakuuii ¥ (GOPMYITHPOBATH BBIBOJIBI

41,4.2,4.3 Ha OCHOBE 3THUX PE3YyJIbTATOB

Pa3nen 5

Paznen 6
OK 07. Pazpnen 1 - CoOmomaTh IpaBUiIa >KOJIOTHYE-
ConelicTBOBATh Tempr 1.1, 1.2 | cku 1enecooOpasHOro MOBEACHUS B
COXPaHEHUIO Paznen 2 ObITY W TPYIOBOW MAESITEILHOCTH B
OKpYKaroleun Tempr 2.1, 2.2 | mensix coxpaHeHHst CBOETO 370POBbs 1
cpensl, pecypco- | Paznmen 3 OKPYXaIOIIe TPUPOIHON CPEIbI.
COCPEIKEHHUIO, Tembl - IlporHo3upoBaTh HeEOJIArOMPHUST-
MIPUMEHSITh 3Ha- 3.1,3.2,3.3 HbIE DKOJOTMYECKUE IIOCIIEACTBUS
Hus 00 U3MeHe- Paznen 4 IIPEAITPUHUMAEMBIX JICUCTBUH,
HUU KJIMMATa, Tembl MpeoTBpaIaTh UX
MIPUHITUTIBI Oe- 41,4.2,4.3
pexumBoro npo- | Paznen 5
W3BOJICTBA, (- Paznen 6
(EeKTHUBHO JICH-
CTBOBATh B Upe3-
BBIYAHBIX CUTY-
aIusax
IIK 4.1. Paznen 3 - Bmagers cumcTeMOM XUMHYECKHUX
IMoxrorasmusare | Tema3.2 3HaHUI: (PU3UKO-XMMHUYECKHE CBOIi-
1 00CITyKUBaTh Paznen 5 CTBa M OHOJOTMYECKYI) AKTHBHOCTH
uccaenosarenb- | Pazgen 6 KOMITOHEHTOB yTJIEBOJOPOJIHOTO ChI-
ckoe (mpubopsl, | Pazgen 7 pbs, IUIACTOBOM BOJIbI, XHMMHYECKUX
anmaparypa), pEareHToB, MPUMEHSIEMBIX MaTepHua-
BCIIOMOTaTelIb- JIOB.

HOe 000pyI0Ba-
HUE

- Co3ganue keiica (¢ yuerom Oyay-
el mpodecCHOHAIbHON JIeATeThHO-
CTH)

Bo3MoKHbBIE TEMBI KEHCOB:

e He]Th KaK OCHOBHON UCTOYHUK
SHEPTUHU U €€ alTbTepHATHBA,

e nonstue o [TJIK, ITJIBK,

® JMana3oH B3PbIBAEMOCTH,

® [JJaCTOBBIC BOJBI HE(DTAHBIX U Ta-
30BBIX MECTOPOXKJICHU,

¢ (U3HKO-XMMHUYECKHE CBOWCTBA
He(TH U rasa,

® XUMHUYECKHE peareHThl B HePTEeI0-
ObIye.

- IlucemenHbBIN
onpoc

- HNuaauBunyanbHas
CaMOCTOATEINIbHAs pa-
oota

- IlpakTuueckue 3a-
HATHA

- JlaGopatopHbie
3aHATHUA

- Pacuernsie 3amaun
- IIpomexxyTouHas
aTTecTalys B BUJIE
g hepeHIpOBaH-
HOTO 3auéTa
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MHUHUCTEPCTBO OBPA3OBAHUA KPACHOAPCKOI'O KPASAA

KpaeBoe rocyiapcTBeHHoe 010/1:keTHOe MpodeccHoHATbHOE 00pa3oBaTe/IbHOE YUpeKIeHne
«KpacHosIpCKHIT MOHTAKHBIH KOJLJIEIK)

DOH/X OLICHOYHBIX CPEJACTB TEKYLIEer0o KOHTPOJIA U
NMPOMEKYTOUHOM aTTECTAMU MO YY4eOHOM TUCHHUILIMHE

OV]1.07 XUMU S

it mpodeccun
21.01.01 Oneparop HePTAHBIX U TA30BBIX CKBAXKHH

I'om Habopa — 2025

Kpacnosipck 2025
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1 ITacnopT oHIAa OLIEHOYHBIX CPEICTB M0 Y4eOHOH JMCIUIIIHHE

1.1 O6sacTs npuMeHeHus (OHAA OLECHOYHBIX CPEACTB

@OHJT OLEHOYHBIX CPEACTB IPEJHA3HAUYEH ISl OLIEHKM pe3yJbTaTOB OCBOEHUS Y4eOHOM

IUCHUITUHE « XMW S

Pesynbprarsl ocBOCHMS OCHOBHBIE ITOKa3aTeNN Tun ®dopma aTTecTalnn
(0OBEKTHI OLICHUBAHMS) OLICHKHU pe3yjbTaTa U UX (3aJaHUs (B COOTBETCTBUHU C YUEOHBIM
KpUTEpUU MJIaHOM
Tekymumit kouTpossb | [Ipomexyrou
Hast
aTTecTanus
OK 01 - Bumageer cuctemoid [13  |Ouenka pe3ynbTaToB
Br16upats criocoObl pelieHusl  |XUMHYECKUX 3HAHUIMA BBIIIOJIHEHUS
3aaa4d HpO(beCCHOHaHLHOﬁ Acs- (OCHOBHbIe IMOHATHUA, MMPAKTUYCCKOTI'O
TEJIbHOCTH IIPUMEHUTENIBHO K |3aKOHBI, TEOPHH). 3aHATUSA
Pa3JIMYHBIM KOHTCKCTaM. - HpaBI/IHLHO COCTAaBJISIET
(OPMYIIbI XUMHYIECKHX YO |Ycruslii onpoc
BEIIICCTB. 1O |[luceMmeHnHBIN OompoC
- IIpaBuibHO JI3  |OueHka pe3ysibTaToB
YCTaHaBJIUBAET BBIITOJTHEHHA
3aBUCHMOCTH CBOWCTB 11abopaTopHOro
BEILIECTB OT XMMUYECKOTO 3aHATHA
CTPOCHUS. P3  |PacuerHblie 3a1auu
- IIpaBuiIbHO COCTaBIISIET T |Tectuposanue
YpaBHEHUS XUMUYECKHUX
peakluii pa3HOro THIA.
- IlpaBuibHO
MIPOU3BOJUT PACUYETHI 110
XUMUYECKUM YPaBHEHUSIM
peaKuui.
- IlpaBunbHO omnpesenser Huddepennn
Y Ha3bIBAET BEIIECTBO, B POBaHHBII
COOTBETCTBUH C 3a4€T
KJIacCU(PUKAIHEH.
- IloHumaer BnusiHUE
pa3INYHbIX (JaKTOPOB Ha
CKOPOCTh M pPAaBHOBECHE
XUMUYECKUX PEAKIUH.
- IlpaBuibHO
MIPOU3BOJUT PACUETHI NPHU
MIPUTOTOBJICHUU PACTBOPOB
OK 02 - Haxonur, anamusupyer | Ilp  |[Ipesenranus
Hcmons30BaTh COBPEMEHHBIE (M MIPEACTABIISACT I13 |Ouenka pe3ysbTaToB
CPEICTBA MOUCKA, aHAIIM3a U |TI0Jy4aeMyI0 U3 Pa3HbBIX BBITIOJIHEHUS
UHTEpIpeTaluyu HHPOPMALUH, |[MCTOYHUKOB (cpencts MPAaKTUYECKOI'O
U HHQOPMAILMOHHBIE TEXHONIO- |MACcCOBON MH(POPMALIUH, 3aHATUSA

TN OJI BBIITOJIHCHUS 3a1a4
npodeccuoHaNBLHOM e TelNb-
HOCTH

cetb HTEpHET U Apyrue)

MH(pOpMaIHIO.

- IIpoBoaur pacuersl o

XUMHYECKUM (HopMyiaM u
YpaBHEHUSAM XUMUUYECKHUX

pEaKUUu.
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OK 04 - PesynbTarsl JI3  |Ouenka pe3ysibTaToB
DddeKkTHBHO B3aUMOJEHCTBO- |XUMUYECKOTO BBITTOJIHCHUS
BaTh M PabOTaTh B KOJIJIEKTHBE |[SKCIIEPUMEHTA 1abopaTopHOTO
M KOMaHZE. Ipe/CTaBIseT B popme 3aHATHA
3aMiCcH YPaBHCHHM YO [YcTHblii onipoc
COOTBETCTBYOIINX
peaxkiuil 1 Ha OCHOBE ATHX
pe3yJIbTaToB
bopMyIIUpyeT BBIBOJIBL.
- IIpaBunbHO POBOAUT
IKCIIEPUMEHT B
COOTBETCTBUH C
npaswiamu Th nipu pabote
C XHMM. peaKTUBaMHU U
71a00pPaTOPHBIM
000pyTIOBaHUEM.
OK 07. - Ilonumaer YO [YcTHbIi onipoc
CozelicTBOBaTh COXPAHEHUIO  |HEOIArONpPUATHOE
OKPY aIOLIEN CPEJIbl, PECYPCO- |9KOJOIMUYECKOE BIMSIHUE
cOepeKEHNUI0, IPUMEHATH 3Ha- |HA OKPYKAIOIIYIO CPENY B
HMS 00 U3MEHCHUM KJIUMATa,  [OBITY ¥ TPYJOBOM
MIPUHIIMITBI OEPEKITUBOTO MPO-  |AeSITETbHOCTH
U3BOJCTBA, 2QGEKTUBHO eh- |- Cobmrogaer npaBuIa
CTBOBATh B UPE3BBIUANHBIX CH- |3KOJOTHYECKON
Tyanusax 0e30MacHOCTH B OBITY U
poQeCCHOHAIBHON
JIESITEIbHOCTH
[IK 4.1. - Bnageer cucremoit IIp |[Ipe3eHTanus

[ToaroraBnuBath U 00CITYKH-
BaTh MCCIIEOBATEIBCKOE (TTPH-
00pbl, anmapaTypa), BCioMora-
TeIbHOE 000PYI0BaHHE.

XUMHYECKUX 3HAHUH:
(UBUKO-XUMHYECKUE
CBOMCTBA U
ouojoruyeckas
aKTUBHOCTh KOMIIOHEHTOB
YTIEBOIOPOAHOTO CHIPHS,
IUTIACTOBOM BOJIBI,
XUMHUYECKUX PEareHToB,
MIPUMEHSIEMBIX
MaTepuasoB.

- Coznanue keiica (c
y4eToM OyayIiei
poQeCCHOHAIBLHON
JIEATEITLHOCTH )

Huddepennn
POBaHHBIM
3a4€T
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2 ®opMbI aTTECTALIUMA

2.1 Texkymmii KOHTPO.JIb
2.1.1 lIpakTnueckue 3ansatus (I13) (B popme npakTuveckoii moaAroToBKM)
MGTOI[I/I‘-ICCKI/IG YKa3aHus 110 X BBIITOJIHCHUIO O(l)OpMJISIeTCSI B BUJIC OTACIIBHOI'O JOKYMCHTA.

IIpumepHbIe 3anaHuA:

IpakTnyeckoe 3ansiTueNe 1

Tema: «Cmpoenue amomos. Cocmasnenue s1eKmpoHHo-epaguyueckux popmyn amomos S-,p- u d-
I/1eMEHMO8»

Lesas padoTsi: [laTh MOHATHE AIEKTPOHHON KOHPUTypanuu aroMa. HayduTh 3amnuchIBaTh
ANIEKTPOHHBIE U AEKTPOHHO-Tpaduueckue GopMysbl aTOMOB XMMUYECKUX 3JIEMEHTOB. PaccMoTpeTh
3JIEKTPOHHYIO KJIACCU(PUKALNIO JIEMEHTOB: S-, P-, d —ceMeiicTBa.

Xox padorbr:

3aganue Nel.

3anuImTe MEKTPOHHBIS, JICKTPOHHO-Tpadrueckre HOpMyITbI aTOMOB XUMUIESCKUX IIIEMEHTOB
MOPSIAKOBBIMU HOMepamu 13, 27 u 56. K kakuM TUIIaM 3JIEMEHTOB C TOYKH 3PCHHS CTPOSHHUS aTOMa OHU
OTHOCATCH?

3aganue Ne2.
DrekTpoHHas HopMyIa aToMa XMMHYECKOTo dmeMenTa — 1522522p°3s23pf3d%4s?. HazoBure s1oT
AJIEMEHT, HAMUIITUTE (POPMYITY €r0 BBICIIETO OKCHJIA.

3ananue Ne3.
Omnpenenure Bce aneMeHTH B [1C, anekTpoHHas KOHPUTYpaLKs aTOMOB KOTOPBIX
3aKaHYMBACTCS YIEKTPOHHON HOpMyIoi ....p°

3amanue Ned.
[IpuBeauTe MPUMEPHI S-, P- U 0-37IEMEHTOB, H300pa3HUTEe UX AIIEKTPOHHBIE (OPMYJIIBI M TOKAKUTE
pacmpeziesieHue 3JIEKTPOHOB 10 OPOUTAIISIM.

3amanue Nes.
DneMeHThI Kakoi rpymnsl nepuogndeckon cucreme 1.1, MenneneeBa UMEIOT 3J€KTPOHHOE
CTPOEHHE BHEUIHETO SHEPIreTUYECKOTO YPOBHS s2p5.

Kpurepun oneHuBanus:

OneHka «5» cTaBUTCS, €Cli 00y4atOLUICs BBIMOIHUII BCE 3a/1aHUS BEPHO.

Onenka «4» cTaBUTCS, €CIIM 00yUaIOLIUIICS BBIITOIHII IPAaBUIILHO HE MEHEE ¥4 3aJlaHuM.
Onenka «3» cTaBUTCA 32 pabOTy, B KOTOPOil MPaBUILHO BBIIOJHEHO HE MEHEE 2 3a/laHuil.
OrneHka «2» cTaBUTCS 32 pabOTy, B KOTOPOIl HE BBIMOIHEHO 00Jiee TMOJIOBUHBI 3aJaHU

2.1.2 JIaGoparopubie 3ausitus (JI3)
Mertonuueckue yKa3aHus M0 UX BBIITOJTHEHUIO 0pOpMIISIETCS B BUAE OTAEIBHOTO IOKYMEHTA.

[IpumepHsbie 3agaHus:
JlaGoparopHoe 3ansitue Nel

Tema: « OxucaumenbHo-80CCMAHOBUMETbHbLE peakyuuy

Hean padotbi: M3yunTh BIUSIHUE CPEbl HA OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIINH.
3aKpenuTh 3HaHUS MO0 METOJy 3JIEKTPOHHOTrO OanaHca.
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IIpudops! U peakTUBBI:
pacTBOp NepMaHIraHaTa Kaaus
pacTBOp TUAPOKCHIA HATPUS
pacTBOp cynb(uTa HATPUs
pacTBOp CEPHOM KUCIIOTHI
HITaTUB C IPOOUPKaAMU

oL E

Xox padoThI:
Onwvim 1. Oxucnenue nepmaneanama Kauiusi 8 WeioyHol cpeoe.

Haneiite B mpoOUpKy pacTBOp repMaHranata kamust 00bémMom 1-2 M. 3aTem 100aBbTe pacTBOpP TUj-
pokcuaa HaTpUst 00bEMOM MPUMEPHO 2—3 MJI U MPUIIEHTE PacTBOP CyJb(UTa HATPUS 0 MOSIBICHUS BU-
JUMBIX U3MEHEHUN B OKpacke pacTBOPOB. OTMETHTE 3TU U3MEHEHHUS.

3anuiuTe ypaBHEHHE MpoTeKaroliel peakuu. PaccraBbre K03 GUIIMEHTHI B ypaBHEHUAX MPOUCXO-
JSIIEN peakuyu METOI0M AJIEKTPOHHOTrO OajaHca, YKaXKUTE OKUCIUTENb (OK—IIb), BOCCTAHOBUTENb (B—
JIb), TIPOIIECCHI OKUCIICHHSI (OK—HHE) U BOCCTAHOBJICHUS (B—HHE).

B wenounotii cpeoe
__ KMnOs+ _NaSOz+ NaOH —  NaMnOs+ _ K3SOs+ _ H20
Meto 2JIeKTpOHHOTO OajlaHca:

Onoim 2. Oxucienue nepmaneanama Kauus 6 KUCIou cpeoe

Haneiite B mpoOupKy pacTBOp rnepmaHrasata kanus oobéMom 1-2 mi1. 3atem 1o0aBbTE pacTBOp cep-
HOM KUCIOTHI (2—3 MIT) U TpUsieiiTe pacTBOp Cyiab(puUTa HATPHUS 10 MOSBICHUS BUANMbBIX U3MEHEHUN B
OKpacke pacTBOpoB. OTMETHTE 3T U3MEHEHUSI.

3anuiuTe ypaBHEHHE MTpoTeKarollel peakiuu. PacctaBpTe KOOQPUIIMEHTHI B ypaBHEHUSIX ITPOUCXO-
JSIIEN peakIuyi METO0M AJIEKTPOHHOTO OajaHca, YKaKUTE OKHCIUTEh (OK—IIb), BOCCTAHOBUTENH (B—
JIb), TIPOIIECCHI OKUCIICHHSI (OK—HHE) U BOCCTAHOBJICHUS (B—HHE).

B kucnoti cpeoe
KMnOs + __NaxSO3z+ __ H2SO4 — _ MnSO4+ _ NaxSOs+ K 2S04+ H20
Merton snekTpoHHOT0 Oananca

Onwvim 3. Okucnenue nepmaneanama Kaiusi 8 HelimpaibHol cpeoe

Hauneiite B mpoOupKy pacTBOp nepmaHraHara kanus o0bémMom 1-2 mi. 3atem 106aBbTe BObI (2—3
MIT) ¥ IPAJICHTE PacTBOp Cynb(uTa HATPHUS 10 TOSBICHUS BUANMBIX U3MEHEHUH B OKPacKe PacTBOPOB.
OTMeThTe 3TH U3MEHEHHUS.

3anumuTe ypaBHEHHUE MPOTEKAIoel peakunu. PacctaBbre KOOQPHUIMEHTH B ypaBHEHHUSIX IPOUCXO-
JSIIEeH peakIMy METOI0M 3JIEKTPOHHOTO OaaHca, yKaKUTe OKUCINTEINb (OK—IIb), BOCCTAHOBHUTENb (B—
JIb), IPOLIECCHI OKUCIIEHUSI (OK—HHE) U BOCCTAHOBJICHUS (B—HHUE).

B nevimpanvroii cpede
__ KMnOs4 + __NaSOs3+ __H0 - __ MnO2+ __NaxSO4 + __ KOH
Merton 3neKTpoHHOTO OasiaHca

BriBOa:
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Kpurepun onenuBanus:
Ouenka «5»:
1.paboTa BBIMIOJIHEHA TIOJTHOCTHIO U MTPABWIIBHO, C/ICNIaHbI MPABUIIHHBIC HAOTIOCHS U BHIBOJIBI;
2.3KCIIEpUMEHT OCYIIECTBIICH M0 IJIaHy C yYeTOM TEXHHUKH 0€30MacHOCTHU U MpaBui pabOTHI €
BELIECTBAaMH U 000PYIOBaHUEM;
3.1pOSIBJICHBI OPTaHNW3aLMOHHO-TPYAOBBIE YMEHUS (ITOIIEP>KUBAIOTCS YUCTOTA paboyuero Mecra u
MOPSIOK Ha CTOJIE, SKOHOMHO HCIIOJIb3YIOTCS] PEAKTHBBI).
OneHka «4»:
1.paboTa BBINIOJIHEHA IPABUIILHO, C/ICJIaHbl IPAaBUIIbHBIC HAOIIOCHHS U BBIBOJIBI, HO IPU 3TOM
HKCHEPUMEHT MPOBE/ICH HE MOTHOCTHIO MIIH JIOMYIEHB HECYIIECTBEHHbIE OIIMOKH B padoTe C
BEIIECTBAMH U 000PYIOBAHUEM.
OneHka «3»:
1.paboTa BbINIOJIHEHA TPABUJILHO HE MEHEE YeM HANOJIOBUHY WM JIOIMYIIEHA CYIECTBEHHAs
omuOKa B X0/1€ IKCIIEPUMEHTA, B 00BSICHEHNH, B O(OPMIICHIH PaOOThI, B COOJIIOICHUN TPABUIT
TEXHUKU 0€30IaCHOCTH IpH paboTe ¢ BEIIECTBAMH U 000PYJ0BaHUEM, KOTOPAsk UCTIPABIIIECTCS IO
TpeOOBaHUIO MPEnoaaBaTers.
OneHKa «2»:
1.momymensl aBe (1 601€€) CYyIIECTBEHHBIC OMTUOKHU B XO/€ IKCIIEPUMEHTA, B 00BSICHEHUH, B
oopmiennn paboThl, B COOIIOACHUH MPABHII TEXHUKH 0€30MMaCHOCTH MPH padoTe C BemeCTBaMU
1 000py/I0BaHUEM, KOTOPHIE CTYICHT HE MOXKET UCIIPABUTH JaXKe M0 TPeOOBAaHUIO IIPEToAaBaTes.

2.1.3 YcTHbIii onipoc:
IIpumepHBbIE BOIIPOCHI:

1. JlaiiTe noHaTHe cTeneHu okuciaeHus (c. o.)?

2. Kak omnpenenuts c.0. Ui 2JIEMEHTOB, BXOASAILIUX B COCTAB MOJIEKYJI MJIM CJIOKHBIX HOHOB?
[IpuBenuTe npUMeEpBHI.

3. Kakue peakuiuu OTHOCSTCS K OKUCJIUTEIbHO-BOCCTAHOBUTEIbHBIM PEAKIIUAM?

4. [laiiTe NOHATHE NIPOLIECCOB OKUCIIEHUS U BOCCTaHOBJIEeHMs. [IpuBenure npuMepsl.

5. Yro Ha3bIBaeTcs okucauTeneM? Kakue 31eMeHThl WU UX COEUHEHUSI C TOUKU 3PEHHSI CTPOCHUS
ANIEKTPOHHOM 000JI0UKM aToMa MposBISIIOT okucauTenbHble cBoiicTBa? I e B [ICD pacnonaratorcs
TaKHe JIEMEHTHI?

6. Uto Ha3bIBaeTCsl BoccTaHOBUTENEM? Kakue 211eMEHThI iU MX COEIUHEHMS C TOYKU 3PEHUS
CTPOEHUS 3JIEKTPOHHOM 000I0UKH aToMa MPOSIBIISIIOT BOCCTaHOBUTENbHBIE cBoiicTBa? [ne B [1CD
pacnoiararTcs TaKue MIEMEHTHI?

7. YTO MPOUCXOIUT C OKUCIUTENIEM  BOCCTAHOBUTENIEM BO BPEMSI OKUCIUTEIBHO-
BOCCTaHOBMTEIBHBIX IporieccoB? [IpuBennre npuMepsl.

8.Kakoii OanaHc OKEH BIIEP/KUBATHCS B OKHCINTENIbHO-BOCCTAHOBUTENBHBIX peakuusax? Kak ato
JOCTUTAETCS?

9. Kakue cBoiicTBa NposBIISAIOT CBOOOIHBIE METAJIIBI B OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX
peakuusax?

Kpurepun onenuBanus:

Onenka «5» cTaBUTCS, €CIIM 00yUYaIOLUICS OTBETUII Ha BCE BONPOCH! BEPHO.

OreHka «4» cTaBUTCA, €CIM 00yJaloLUiics OTBETHII HAa HE MEHEe V4 BOIIPOCOB BEPHO.
Onenka «3» cTaBUTCS, €CIIM 00yUaIOLIUIICs OTBETHII Ha HE MEHEE /2 BOMPOCOB BEPHO.
OneHka «2» cTaBUTCA, €CIM 00yYaIOILUiiCS OTBETHII HAa MEHEe /2 BOIIPOCOB BEPHO.

2.1.4 TectupoBanue:

[TpumepHBIE BOMPOCHI 711 TECTUPOBAHUSA:
Tema: «Cmpoenue amomay

HNHCTpYKIUS : BEIOPATH IPABIJILHBIA OTBET
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Bapuanrtl
1.Kakue snemenmapmsie uacmuysl 6X00am 6 COCMA8 AmomMHO20 A0pa.:
A) TOJBKO IPOTOHBI
B) TOMBKO HEUTPOHBI
C) npoTOHBI KU HEUTPOHBI
JI) HEWUTPOHBI U AMEKTPOHBI

2.Maccy, pasnyio macce amoma 6000pooa (RPUHAMOUL 8 Xumuu 3a eOunuyy), u 3apsao +1 umerom
cneoyroujue dneMeHmapHbvle Yacmuybl.

A) HEUTpOHBI

B) nsnexktpons

C) wuoHbl

1) mpoToHBI

3.0npedeﬂume YUCTIO 2IEKMPOHO6 6 amome dicenesa.

A) 26
B) 30
C) 56
H) 55

4. Kaxue uacmuysvl NPUHAMO HA36ANb6 Uzomonamu.

A) arombl, UMEIOIINE OJIMHAKOBOE YMCIJIO TPOTOHOB M HEUTPOHOB B fAJIPE

B) arombl, uMerole OAMHAKOBBIH 3apsij], HO pa3HYIO0 Maccy

C) arombl ¢ pa3HBIM 3apAJIOM siIpa, HO C OIMHAKOBOM Maccoi

JI) pa3HOBHIHOCTH AaTOMOB OJHOTO U TOTO K€ 3JIEMEHTA, UMEIOIIYI0 PA3HOE YMCIIO AIIEKTPOHOB

5.Onexmponvl amomuoli 060104KU HAXO0SIMCSA HA HEKOMOPOM PACCMOAHUU OM A0pa amoma, HO
He NPUMALUBAIOMCSL K NOTONCUMENLHO 3APSAANCEHHOMY S0PY, NOMOMY YMO.

A) DBIEKTPOHBI B aTOME MOCTOSIHHO JIBUXKYTCSI BOKPYT siApa

B) »nexTpoHbI B aTOME HE UMEIOT OTPULIATENIBLHOTO 3apsa

C) 97eKTpOHBI CUIIBHO YNIaJeHBI OT SApa

J1) 3apsa aapa MeHblIe, yeM 3apsii AIEKTPOHOB

6.0Onpedenume MakcumManbHoe YUCTIO INEKMPOHOE HA 6MOPOM IHEPLeMUUECKOM YPOBHE 6 amome:
A) nBa

B) Bocewmsb

C) detsIpe

) onun

7.Bvibepume 0sa snemenma, ceoticmea Komopwix Oy0ym no8mopsamcs, eciu KOoHgusypayuu ux
BHEULHUX IHEPLeMUYECKUX YPOBHEL:

A) 2s?u ...3s23p"

B) 2s?2p®u ...3s%3p°®

C) 2s%m..2s°2p°

) 1s?wu 1st

8.Amom anemenma umeem 31eKMPOHHYIO KOHPUSYPAYUIO BHEUIHE20 IHEPLEMULECKO20 YPOGHS
3st. /Ina nezo naubonee xapaxmepno:

A) oTnaBaTh U NPUHUMATH JIEKTPOHBI

B) npuHUMATH 3IEKTPOHBI

C) He U3MEHATH CTENEeHb OKHCICHUS B XUMHUYECKHUX PEaKIUsIxX

JI) oTmaBaTrh 3MEKTPOHBI

9.Kaxk nasvieaiomes paduoakmueHbze JIydu, Komopbvle He HeCynl I1EKmpUdecKoco 3apﬂ<)a.'
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A) Oerra-myun
B) xucmoponHslii ra3
C) ramma-nmyun
) anpda-nmyun

10.Onemenm ¢ nopsoxosvim Homepom 15, umeem:

A) TATH BHEIIHHX JIEKTPOHOB B KOH(puUryparmu 3s33p2
B) mnaTh BHEMIHUX 37€KTPOHOB B KOHpuUryparuu 3s03pS
C) 1nATh BHENIHUX DJIEKTPOHOB B KOHUryparmu 3s23p3
Jl) mATh BHEIIHUX JEKTPOHOB B KOHuUrypanuu 3s13p4

Kpurtepun ouennBanus:

Onenka «5» cTaBUTCS, €CIIM 00yUaIOLIUICS BBINOIHUI BCE 3a/1aHUs BEPHO.

Onenka «4» cTaBUTCS, €CIIM 00yYaIOLIUICS BBIIIOJIHNI IPAaBUIBLHO HE MEHEE ¥4 3aJaHuil.
Onenka «3» craBuTCs 32 paboTy, B KOTOPOH MPAaBUIBLHO BBIIIOJHEHO HE MEHEe /2 3a/laHuH.
Orenka «2» crtaBuUTCs 32 paboTy, B KOTOPOW HE BBIITOJIHEHO 00JIee MOJOBUHBI 3a/IaHUH.

2.1.5. IIucpMeHHBIIi onpoc:
[TpuMepHBIE BOTIPOCHI:

Kakue okucauTebHO-BOCCTAHOBUTEIIBHBIC PEAKIIUA MOYKHO OTHECTH K

peakuusaM MEXMOJICKYISIPHOTO OKUCIeHHsI-BoccTaHoBIeHUs? [IpuBequTe npumepsl.

Kakue oxkucnuTebHO-BOCCTAHOBUTEIIBHBIC PEAKIIMM OTHOCSTCS K pEaKIUsIM
JTUCTIPONIOPIIMOHUPOBAHUS (CAaMOOKHUCIIEHUsI-caMOBOCccTaHoBIeH s )? [IpuBenuTe mpuMepsi.
. Kakue oxucnuTenbHO-BOCCTAHOBUTENIBHBIC PEAKIIMH MOXKHO OTHECTH K PEAKIUSIM
BHYTPHUMOJIEKYIIIPHOTO OKHCIICHUS-BOCCTAHOBIICHHUS?

Anroputm METOJIA SJIEKTPOHHOI'O BAJIAHCA. Ypagusiite npemyioxkennyto OBP
METOZIOM DJIEKTPOHHOTO OanaHca.

Kpurepun oueHuBanmsi:

Omnenka «5» cTaBUTCA, €CIIM 00YJaIOLINIICS OTBETHII Ha BCE BOIIPOCHI BEPHO.

OreHka «4» cTaBUTCS, €ClIM 00y4arolMiics OTBETHII Ha HE MEHEe V4 BOIIPOCOB BEPHO.
Onenka «3» cTaBUTCS, €CIIM 00y4JarolUIics OTBETUII Ha HE MEHEE /2 BOIPOCOB BEPHO.
OreHka «2» cTaBUTC, €ClIM 00y4aroLMiics OTBETHII HAa MEHEe /2 BOIIPOCOB BEPHO.

2.1.6. Co3nanue nmpe3eHTaLMii:

Microsoft PowerPoint.

[IpesenTanus He nomxHa ObITh MeHee 10 craiiios.

HepBBIfI JIUCT — 9TO TPITy.]'IBHBIfI JIMCT, Ha KOTOPOM 00s13aTeIbHO JOJIDKHBI OBITh MMpEaACTaBJICHBI:

Ha3BaHME MPOEKTa; (haMUIMs, UMsl, OTYECTBO aBTOPA; HAMMEHOBaHUE KOJIEIKa,
Crenyronmm ciaaiioM T0JKHO OBITh COiEpIKaHUe, Ti€ MPEACTaBICHbI OCHOBHBIE ATAIIbI
(MOMEHTBI) PE3EeHTaLlUH.

HHBaﬁH - SprTOHOMHUYCCKHEC Tpe6OBaHI/I$IZ COYCTACMOCTDh IIBETOB, OTPAHUYCHHOC KOJIMYCCTBO

00BEKTOB Ha cllaiifie, IBET TeKCTa.

B npe3enranun HeoOX0ANMBI UMIIOPTUPOBAHHBIE OOBEKTHI U3 CYIIECTBYIOMINX HU(POBBIX
00pa3oBaTeNbHBIX PECYPCOB.

[Mocnennumu ciaiijaMu Mpe3eHTaluy JOHKHBI OBbITh ITIOCCAPUNA U CIIMCOK JIUTEPATYPHI.

Kpurepun onenuBanus:

[Ipe3enTanus yyaierocs orieHuBaeTcs ot 1 10 3 6ayIoB MO CAEAYIOIUM KPUTEPUIM:
Ju3aiiH u MynsTuMena-3¢hGeKTsl.

1. lIBeToBOE cooTHOMIEHHE hOHA U TEKCTA;
2. Ucnonb30BaHne ONTUMAIBHOTO KOJTMYECTBA IIBETOB (He Oornee 3 1 TeKCTa);
3. EnuHCcTBO Mu3aliHa BCEX CIIAJIOB;

MaTepI/IaJ'II)I-HPGSGHTaHI/II/I TOTOBATCA CTYACHTOM B BUIC CJ'I&fII[OB C UCIIOJIb30BAHUEM ITPOrpaMMbI
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4. O60CHOBaHHOE MPUCYTCTBHE AHUMALIUH.

Conepxanue

o~

2

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.

1. Conep:xaHue COOTBETCTBYET IOCTABICHHON 3a1aue;

2. udopmarust mpuCyTCTBYET B OCTATOYHOM IS HOHUMaHUs 00bEMe, HO CIaliabl He
HIeperpy KeHbI;

3. merot MecTo 000CHOBaHHBIE WILTIOCTPALUH, TpaduKy, TaOIHIIBL;

4. TexcT oopmIIeH TPaMOTHO ¢ coOmoneHrneM opporpadudecKiux HOPM.

Orenka «5» craBurcs 3a 24 - 21 daiut

Onenka «4» craBurcs 3a 20 - 16 6aiioB

Orenka «3» craBurcs 3a 15 - 12 6ayuioB

OmeHka «2» cTaBUTCA 3a MIPE3CHTAINIO0, HaOpaBIIyto MeHee 11 6amos

2.2 [Ipome:kyTOUYHASI ATTECTAIUSA
dopMa TPOMEKYyTOUHOM arTecTanun. AU dHepeHIIMPOBAHHBINA 3a4eT.

2.2.1. Bonpocwl K 1uddepeHIIHPOBAHHOMY 3a4eTY:
OcHOBHbBIE XUMHUYECKHE MTOHSTHS: BEILIECTBO, aTOM, MOJIEKYJa, MOJIb, MOJISIpHAsl Macca,
MOJIeKyJIsipHas Macca. J{aTh onpenenenue, IpUBECTH MPUMEPBHI.
XMMHYECKUE 3aKOHbBI: 3aKOH COXPAHEHUS MacChl BELIECTBA, 3aKOH IIOCTOSIHCTBA COCTaBa
BEILIECTBA, 3aKOH ABOTraIpo, CJIEACTBUE 3aKOHA ABOTaJpo.
Ilepnonmueckuii 3akoH J[.M.Menneneesa. [leppuoanueckas cucteMa XMMUYECKHUX YIEMEHTOB.
Crpykrypa IICXD.
Crpoenue aroma. DneKTpoHHO-Tpaduaeckas Gopmyra.

3aBHCHUMOCThL CBOMCTB XMMHYECKOI'O DJIEMEHTA U O6paBOBaHHHX UM BCIICCTB OT IIOJIOKCHUS B

Ilepnonnueckoii cucreme .M. Menneneena;

Knaccer HCOPraHU4YCCKHUX COCJIMHEHU U OKCHAbI, KUCJIO0ThI, OCHOBaHH, COJIHN. KJ'IaCCI/I(bI/IKaI_II/IH,

XMMHYECKUE CBOMCTBA.

I'eneTnueckas CBA3b MEXy KJIacCaMH HEOPraHMYECKUX COeIMHEHH. CXeMbl ypaBHEHUI
peaKumii.

OCHOBHBIE TIOJIOKEHUS TEOPHUH IEKTPOIUTUUYECKON TUCCOLUALINH.
Jlucconmanus KUcyoT, meioden, cojeid. CTeneHb TUCCOIUAIINH.

Peakuuu nonnoro oomena. Tunst PUO.

I'maponus coneit. Peaknus cpensl.

OKHCTUTENbHO-BOCCTAHOBUTENBHBIE peaklui. MeTos 3eKTPOHHOTO OanaHca.
OO0m1as XxapakTepuCTUKa METAJITIOB.

OO01mas xapakTepucTUKa HEMETAIIOB.

OcHOBHBIE TIOJIOKEHHUS TeOpUH cTpoeHus bymiepona.

Oco0eHHOCTH OpraHNYecKHX BemiecTB. M3omepus.

VYrneBonoposl, KiaccuuKkaius yriaeBoJ0poI0B.

AJIKaHBI: CTPOCHHE, HOMEHKIIATypa, U30MEPHs, CBOMCTBA, MOJTyUYEHUE.
AJIKEHBI: CTpOEHNE, HOMEHKJIaTypa, U30MepHsi, CBOMCTBA, OJIyYEeHHUE.
AJIKMHBL: CTPOEHUE, HOMEHKJIAaTypa, N30Mepusi, CBOMCTBA, OJTyUYECHHE.
AJKaJMeHbl: CTPOCHHE, HOMEHKJIIATypa, H30MepHsi, CBOMCTBA, MOyUCHHE.

ApOMaTI/I‘{CCKI/Ie YIIIEBOAOPOAbI: CTPOCHUEC, HOMCHKIJIAaTypa, U30MEpUs, CBOﬁCTBa, MOJIy4YCHHC.

[TpupoaHbie HCTOYHUKH yriieBoaopoaoB. Hed s, nepepabotka HedTH.
Kucnoponconepsxariye opranndeckue BelecTsa, Kiaccuduxanus.

CrupTeL: CTpOSHHE, HOMEHKJIIATypa, H30MEPHsl, CBOMCTBA, ITOTyYeHHE.

AJbIerupl: CTpOCHNE, HOMEHKJIIaTypa, N30MEpHsl, CBOUCTBA, OJTyUYEeHHUE.

KapOoHOBBIE KHUCIIOTHI: CTpOEHHE, HOMEHKIIATYpa, H30MEpHsl, CBOICTBA, ITOTyUYeHHE.
CrnoxHble 3QUpBL: CTpOEHHE, HOMEHKIIATypa, H30MEpHsi, CBOMCTBA, MOTyYeHHE.
A3oTconeprKaliue OpraHMIecKre BemecTBa: aMIUHbI, aMUHOKHCIIOTBI, HUTPOCOCTMHEHUSI.
['eHeTHuecKas CBSI3b MEXAY KJIacCaMH OpPraHUYeCKUX coeqMHeHuil. CXeMbl ypaBHEHHH
peaKkuuid.
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10.

11.

12.

13.

14.
15.

16.

17.

18.
19.

20.
21.
22.
23.

24,
25.

2.2.2. 3apauu Kk 1u¢epeHIIUPOBAHHOMY 3a4eTy:
Kakoii 06beM 3TuiieHa MOXKHO NOXy4YuTh U3 92 rpammoB criupta? Beixos cocraiset 80 % ot
TEOPETUYECKH BO3MOXKHOTO KOJIMYECTBA.
Kako#i 066EM Bo3yXxa TpeOyeTcs s MOJIHOTO cropaHus 5 11 2,3 qumetunoyraHona-1?
(MaccoBas nosnst kuciaopoja B Bo3yxe cocrasisiet 20%
Cxopko MIILTHIIATPOB OeH30u1a (Tu1.= 0,78 r/Mi1) MOXKXHO MOTYy4YnTh U3 56 J1 aneruneHa?
Kako#i 06M BotOpoIa BBIICTUTCS, €CIIM B -METHII IeHTaHod-2 6pocuts 0,23 r Harpus?
Kakoil 00b€M 3TaHONIa HYKHO OKUCIUTD JUIs osnydeHus 11 r stanand? (IUI0OTHOCTh cupTa
paBHa 0,8 r/m).
Kaxoit 00bEM XJI0pa BCTYIIUT B PEAKIIUIO C YKCYCHOM KHCIIOTOU Maccoit 15 1, ecnu B peakuuu
JIOJKHA MOJTYYUTHCS XJIOPYKCYCHAs KucioTa?
Kaxkoii 006&M Bozayxa norpedyercs st moinHoro cropanust 100 r ykcycHOM KUCTOTHI?
(MaccoBas nons kucinopoja B Bo3yxe cocrapisieT 20%)
Kaxkoii 00b&M Bozayxa norpedyercs s cropanus 8,8 r 2,2-austun Oyranans? (Maccoas
JIOJISI KUCJIOpoJia B Bo3ayxe coctaBisieT 20%)
CKOJIbKO TPaMMOB KapOu/1a KaJbIsl, KOTOPBIN conepkuT 16 % npumeceii, Hy>KHO 15
nosyyeHus 112 i anerunena?
N3 56 1 anermnena momyumiu 88 r stanansa. Paccunraiite BeIXoa B % OT TEOpETHUECKU
BO3MOKHOTO.
CKOJIbKO TPAaMMOB aJTbICTH/Ia HYKHO B35ITh, YTOOBI MOTYYUTH 15T MPONaHOBOW KUCIIOTHI, YTO
cocrasinseT 80 % oT TeopeTHuecKoro Bbxoaa?
13 10 1 3arps3HEHHOTO KapOwIa KajabIus Monydwiy 2,24 i anetuieHa. YeMy paBHa MaccoBast
Jo71s1 KapOu/ia KaJlblius B UCXOHOM o0Opa3ie?
Cxomnbko rpaMMoB 40 %-Holi a30THOW KUCIIOTHI HY>KHO B3SITh ISl TOJTy4eHus 24,2 r
HUTpOOEH301a?
Cxomnbko rpamMoB 30 %-Hol MypaBbHHOM KHCIOTHI HYKHO JUISI pACTBOPEHUS 2,7 T aIFOMUHUS?
Kakoii, 00bEM Kucnopoaa norpedyercs JUisi CAKUTAHUS CMECH, COCTOsIIEeH U3 8 r MmeTaHa
u 11,2 i1 orana?
Kakoii 00beM 3TuieHa 10KeH BCTYNUTh B Peakiuio, Ul TOro 4Toosl oopazoBanoch 500 mi
crupra (. = 0,8 r/mm)?
Kakoii 00b€M yriekucioro raza oopasyercs pu cropanuu 14 r 2,2-mumeTn neHTaHass,
coneprkariero 15% mpumeceii?
CKOJIbKO TpaMM YTJIEKHCIIOTO Ta3a U BO/bI 00pa3yeTcst IpH CropaHuu § T meHTHHa?
Cxospko rpamMm cepeOpa BbIICIUTCS MPY B3aUMOJICHCTBUH 75T, 3-METHII TeKCaHaJs,
cozeprkariero 5% npumeceii,c okcuom cepedpa?
CkomnbKo TpaMM OyTaHOJIa MOKHO TTONY4HTh U3 85 rpaMmmoB OyTena? Beixon cocrasiser 80 %
OT TEOPETUYECKHU BO3MOXKHOTO KOJIMYECTBA.
Kaxkoii 00bem mporena MokHO noy4nuTh 13 150 rpammoB crimpra? Beixon cocrasmser 85 % ot
TEOPETUYECKH BO3MOMXHOI'O KOJIMYECTBA.
Kakoil 00béM yrekucioro raza oopasyercs npu cropaiuu 76 r 2,4-1uMeTns rekcaHa,
conepxaiuero 12% npumecein?
CKOJIbKO TpamMM YTJIEKHCIIOTO Ta3a U BOJIbI 00pa3yeTcs mpu cropanuu 45 r okTaHa?
CKOJIBKO TpaMM YTJICKUCIIOTO Ta3a U BOABI 00pa3yeTcs Ipu cropanuu 251 2-metun OytaHa?
Kaxo#t 06beM mpornmiieHa JoKeH BCTYIHUTh B PEAKITUIO, ISl TOTO YTOOBI 00pa3oBanock 250 M
criupra (. = 0,9 r/mm)?

Kpurepun onenuBanus:

Onenka «5» cTaBUTC, €ciy 00y4aroliics OTBETHII Ha BCE BOIIPOCHI BEPHO U MTPABUIIBHO PELIMI
3azauy.

OneHka «4» cTaBUTCS, €CIM 00y4arOLUiiCs OTBETHII BEPHO HA TEOPETUUECKHE BOIIPOCHI, HO €CTh
HEJIOYEThI NIPH PEeLLICHUH 3aJ1a4, WK, €CITU 00yUaloIMics He MOJTHOCTHIO OTBETUII HA
TEOPETUYECKUE BOIPOCHI, HO BEPHO PELIMJI 3a/1a4y.
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Onenka «3» cTaBUTCS 32 OTBET, B KOTOPOM IIPaBUJIBHO BBIMOJIHEHO HE MEHEE Y2 OT BCEX 3aJaHUM.
OrneHka «2» cTaBUTCS 32 pabOTY, B KOTOPOI HE BBHIMOJIHEHO 00JIee MTOJIOBUHBI 3a/IaHUM, HE
peleHa 3aaaqa.
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