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1. OBIIIASI XAPAKTEPUCTUKA PABOUYEN ITPOI'PAMMbBI YYEFHOU JUCIUILIH-
HbI
XUMMUA

1.1 O6sacTh NpUMeHEeHHUs TPOrPAMMBI

Pabouas nporpamMma y4eOHON TUCIHMITIIMHBI SBJISIETCS YaCTbI0O OCHOBHOM MpodeccuoHanbHoi 00-
pasoBarenbHOM mporpamMmel, pazpadotanHoit B cooTBeTcTBUM PI'OC CIIO nmo npodeccun 21.01.01 Ome-
patop HedTsAHBIX U Ta30BbIX ckBaxuH OI'OC COO, ®OIT COO u ¢ yuyeToM COOTBETCTBYIOIIUX MTPUMEP-
HBIX paboyuX MporpaMm 0011e00pa30BaATENbHBIX TUCIUILINH.

1.2 Mectro YyuyeOHOl JUCHUILVIMHBI B CTPYKType OCHOBHOW mpodeccHOHATbHOM
o0pa3oBare/ibHOI MPOrPaMMbI:
o0uieo0pa3oBaTesibHas MOArOTOBKA, 0a30BbI YPOBEHb IMOATOTOBKHU.

1.3 Heab 1 miiaHupyemMsle pe3yabTaTbl 0CBOCHHS Y4eOHO THCHMILIMHBI B COOTBETCTBUH €
®I'OC CIIO u na ocaose ®I'OC COO

®opmupoBaHue y 00ydyarolmUXcs MPEJCTABICHUS O XMMMUYECKOH COCTaBIISIOLIEH €CTeCTBEHHO-

HAy4YHOW KapTHHBI MHpa KaK OCHOBBI IPUHATHUS PELIECHUH B )KU3HEHHBIX U ITPOU3BOJCTBEHHBIX CUTYallU-

SIX, OTBETCTBEHHOTO ITOBEJCHMSI B IPUPOJHON Cpefe.
OcBoenue kypca «XVUMUS» npeanonaraer penieHue cleIyronmx 3a1au:

¢ (QopmupoBaHHE MOHMMAHUS 3aKOHOMEPHOCTEH MPOTEKAaHHWS XMMHUYECKHX IPOLIECCOB M SBICHUHA B
OKpY>Kalollel cpelie, UEeTOCTHOM HayYHOM KapTUHBI MUpPa, B3aUMOCBSI3H U B3aMMO3aBUCUMOCTH €CTe-
CTBEHHBIX HAYK;

® Ppa3BUTHE YMEHUS COCTaBIATH (POPMYJIbI HEOPTaHUYECKUX U OPraHUYECKUX BELIECTB, YPABHEHMS XU-
MHUYECKUX PEaKLUil, OOBSCHATh MX CMBICI, HHTEPIPETUPOBATH PE3YJIbTaThl XUMUYECKUX IKCIIEPUMEH-
TOB,;

e (OopMHUPOBAHNE HABBIKOB MPOBEACHUS MPOCTEHIINX XUMHUUECKUX SKCIIEPUMEHTAIBHBIX HCCIEI0BAHUN
¢ co0JIr0/IeHreM IpaBuil 0€3011acHOr0 OOpalIeHts ¢ BELIeCcTBaMU U J1a00paTOPHBIM 000pYyJOBaHUEM;

® pa3BUTHE YMEHHUS UCIOJIb30BaTh MH(OPMAIIMIO XUMUUYECKOT'O XapaKTepa U3 pa3InYHbIX HCTOUHHUKOB;

e (QopmupoBaHUE YMEHHUH NMPOTHO3UPOBATH MOCIEICTBHS CBOEH AEATEIBHOCTH U XUMUYECKUX MPHPOJI-
HBIX, OBITOBBIX U IPOU3BOJCTBEHHBIX IIPOLIECCOB;

¢ (QopmupoBaHUE MOHMMAHUS 3HAUUMOCTH JOCTH)KEHUIN XMMHUYECKOW HAyKH M TE€XHOJIOTHH Ui pa3Bu-
THUS COLIMATIBHON U IPOM3BOJICTBEHHOM cdep.

Oco0oe 3HaueHue NUCHUIUIMHA nMeeT npu popmuposanuu u pazsutuu OK u [1K:

Koa u HaumeHo- Ilnanupyemble pe3yJibTaThl OCBOCHHS Y4eOHOI M CUMILUINHBI

BaHune GopMupYy- O0mme JucuunimnapHelie (npeaMeTHbIe)
eMbIX KOMIIe-

TEeHIUM

OK 01. B wactu TpymoBoro Bocmuta- | Bnagere cHCTEMONW XHWMHYECKUX 3HAHHM,
Bri6upats crio- HUSA: KOTOpPasi BKIIFOYAET;

cOOBI peleHus - TOTOBHOCTH K TPYAy, OCO3Ha- | OCHOBOIIOJAraroIe MOHATUS (XUMHYECKUI
3a1a4 npo)eccH- | HUE LEHHOCTU MAaCTEPCTBA, TPY- | DJAEMEHT, aTOM, ODJIEKTPOHHAsS 000JI04YKa
OHAJILHOH Hes- JOJTI00uE; aroma, S-, p-, O-DJIEKTPOHHBIC OpPOHTAIH
TEILHOCTH IIPHU- - TOTOBHOCTh K AaKTHBHOW Jiesi- | @aTOMOB, WOH, MOJICKYJIa, BaJICHTHOCTb,
MEHUTEIILHO K TEIBHOCTH TEXHOJOTHYeCKOM u | SJICKTPOOTPHULIATEIbHOCTD, CTCIICHb
pa3JIMYHBIM KOH- | COLMAJIbHOM  HAIlpaBIEHHOCTH, | OKUCICHUA,  XMMHYCCKad  CBA3b, MOJIb,




TEKCTaM

CMOCOOHOCTh ~ WHUIIMHPOBATD,
IMJIaHUPOBATb U CAMOCTOATCIILHO
BBIMIOJIHATh ~ TaKyl  JIESTElb-
HOCTb;

- MHTEpPEC K pa3inyHbIM chepam
po(hecCHOHANLHOM JeSATeNbHO-
CTH,

OBnazneHne  yHUBEPCAJIbHBIMU
y4eOHbIMM  II03HaBaTEJIbHBIMU
JEHCTBUSIMMU:

a) 0a30BbIe JIOTHYECKHUE JICH-
CTBHSL:

- CaMOCTOSITEIBLHO (OPMYITUPO-
BaTh M AaKTyaJH3UpOBATH TIPO-
OyieMy, paccMaTpuBaTh €€ BCe-
CTOPOHHE;

- yCTaHaBJIMBATh CYIIECTBEHHBIN
NpU3HAK WM OCHOBAaHUS JUIS
CPaBHEHHUsI, KJAacCCU(PUKALUU HU
0000111eHN;

- OTPENCNATh IEIH ACSITeIbHO-
CTH, 3aJaBaTh IapaMeTpbl U
KPUTEPHUU UX TIOCTHIKCHUS;

- BBIIBJIATH 3aKOHOMEPHOCTH W
MPOTUBOPEYHS B paccMaTpHBac-
MBIX SIBJICHHSX;

- BHOCHTH KOPPEKTHUBHI B Jes-
TENBHOCTh, OILIEHHUBAThL COOTBET-
CTBUE PE3YJIbTATOB IEJISM, OIle-
HUBAaTh PUCKH IOCJICACTBUI Jie-
STENBHOCTH;

- pa3BUBaTh KPEAaTUBHOE MBbIIII-
JICHWE TIPH PEIICHUU KU3HCH-
HBIX ITpo0JIeM

0) 6a30BbIE HCCIEIOBATEIBCKUE
JIEHCTBUS:

- BIIQJCTh HAaBBIKAMH YYeOHO-
MCCIIEIOBATEILCKOM M TPOEKT-
HOH JEATEILHOCTH, HaBBIKAMH
paszperieHus mpoodseM;

- BBISIBIISITE MPUYUHHO-
CJIEICTBEHHBIC CBSI3U U aKTyalH-
3UpOBaTh 3ajady, BBIJBUTATH
TUIIOTE3Y €€ PElICHUs], HAXOUTh
apryMeHTHI JUIsl TOKa3aTelbCTBA
CBOMX YTBEp)KIIEHUH, 3a/1aBaTh
napaMeTpsl U KPHTEPHH perie-
HUSL;

- aHAJM3UPOBATH MOJTYICHHBIC B
XOJle peIIeHUs 3aJaudl pPe3yib-
TaThl, KPUTHYCCKH OIICHHBATH
UX JIOCTOBEPHOCTh, IPOTHO3M-

MOJIIpHasT ~ Macca, MOJSPHBIA  00beM,
VIJIEPOAHBIA  CKeNleT, (YHKIHOHAIbHAs
rpynmna, pajaukai, H30Mepus, H30MEpHL,

TOMOJIOTHUYECKHI psim, TOMOJIOTH,
YIIIEBOAOPOIBI, KHCJIOPO/I- u
a30TcoJIepIKaIIne COCIMHEHUS,
OMOJIOTUYECKU AKTHBHBIC BEIIECTBA
(yrmeBompl, KUpBL, O€IKH), MOHOMED,
MOJIMED, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COSTMHEHMS,

KpUCTaJITNYeCKast peleTka, THUIIBI
XUMHYECKUX peakuui
(OKHCITUTEIIEHOBOCCTAHOBUTEIIBHBIE, 3K30-U
HIOTEPMHUUYECKUE,  pPEaKIUH  HOHHOTO
oOMmeHa), pacTtBop, AIIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AIIEKTPOIUTUIECKAS
JIVICCOIIHALINS, OKUCJIUTETb,

BOCCTAHOBUTENb, CKOPOCTh XHUMHUYECKOU
peaxkiuu, XMuMUYeCKOE PaBHOBECHE), TEOPUU
U 3aKOHBI (TE€OpUS XMUMUYECKOTO CTPOEHUS
oprannyeckux Bemects A.M. bytieposa,
TEOpHUsl BJIEKTPOIUTHUECKON TUCCOLMAIUY,
nepuonnueckuil 3akon [[.1. Menneneesa,
3aKOH COXpaHEHHUS Macchl),
3aKOHOMEPHOCTH, CHMBOJIMYECKUH  S3BIK
XUMUH, (DaKTOJIOTMYECKHE CBEIEHHUS O
CBOWCTBaX,  COCTaBe,  IOJyYEHHUM U
0€30IaCHOM HCIOJIb30BaHUM Ba)KHEHIINX
HEOPraHMYECKUX M OpPraHMYECKUX BEIECTB
B OBITY M HPAKTUYECKOH J1EATEIbHOCTH
4eJI0BEKa;

- YMETb BBIABIIATH XapaKTE€pHbIE NMPU3HAKU
U B3aMMOCBSI3b  H3YYECHHBIX  IOHSTHH,
IPUMEHATh  COOTBETCTBYIOIIME IIOHATHSA
IIpY  ONHMCAHUM CTPOCHMSI U  CBOWCTB
HEOPraHUYECKUX U OPraHWYEeCKUX BEIIECTB
U UX IPEBPAIICHNUH; BBISBIATH B3aUMOCBS3b
XUMHUYECKMX 3HAaHUM C TOHATUSAMU U
IpeJICTaBICHUSMHU IpyTUX
€CTECTBEHHOHAYYHBIX MPEAMETOB;

- yMeThb HCIIOJIb30BaThb HAMMEHOBAHUS
XUMHUYECKHX COETMHEHUN MEXIyHapOIHOTO
COK3a TEOPETUYECKOM W MPHUKIAJTHON

XUMHHA u TPUBUATILHBIE Ha3BaHUs
BOKHEUIIINX BEHIECTB (ITHJICH, alleTHUJICH,
TJIULEPYH, dhenom, dbopmanbaerum,

YKCYCHasl KHMCIIOTa, TJIMIUH, YrapHbId Tas,
YIIEKUCHBbIA  ra3, aMMHaK, ramieHas
U3BECTh, HEralleHass W3BECTb, INThEBas
coja M JIPYrHX), COCTaBJIATH (POPMYJIBI
HEOPraHUUYECKNUX U OPTaHUYECKUX BELIECTB,
YpaBHEHHUS XUMHUYECKHUX peaxuui,
OOBSICHATh WX CMBICH; HOJATBEPXKIATh




poBaTb M3MEHEHHE B HOBBIX
YCIIOBHUSIX;

-- YMETh IMEPEHOCUTh 3HAHUS B
MO3HABATEJIbHYI0O M MpaKTH4Ye-
CKyl0 o00JlacTu >KHU3HEIesATeNb-
HOCTH;

- YMeThb MHTETpUpPOBaTh 3HAHUS
U3 Pa3HbIX MPEIMETHBIX O0Ja-
CTel;

- BBIIBUTATh HOBBIC WJIEU, TIPE/I-
JaraTh OpUTMHAIbHBIC TOAXO/bI
U PEILCHHUS;

U CIOCOOHOCTh UX HCIOJIb30Ba-
HUS B IIO3HABATEILHOU U COLH-
aJbHOM MPaKTUKE

XapakTepHble  XMMHUYECKHE CBOMCTBa
BEILIECTB COOTBETCTBYIOILIUMHU
HKCIEPUMEHTAMHU U 3alMCAMHU YpaBHEHH
XMUMUYECKHUX peaKIuii;

- YMEThb YCTaHABIUBAaTh IPHHAJICKHOCTD
U3yYEHHBIX HEOpraHM4YeCcKuX u
OpPraHWYECKHUX BELIECTB K OIpPEeICHHBIM
KjaccaM M Tpynmam  COEJUHEHUH,
XapaKTepu30BaTh UX COCTAB M BaKHEHIIWe
CBOWCTBA; ONpEAEATh BUABI XMMUYECKHUX
cBsizel (xoBajIeHTHas, MOHHaA,
MeTajuIMuecKas, BOJOPOJIHAs), THIIBI
KPUCTAJIMYECKUX  PELIETOK  BEIECTB;
KJIacCU(UIIUPOBATh XMMUYECKHE PEAKIINY;

- c¢(OpMHUPOBATH NPECTABICHUS: 0
XUMHUYECKON COCTABIIAIOLIECH
€CTECTBEHHOHAY4YHON KapTHUHBI MUpPA, POJIU
XMMHHA B TIO3HAHWU SIBIICHHUH mpupoanl, B
(GOpPMUPOBAHUM MBILUIEHUSI U KYJIbTYpPbI
JIMYHOCTH, ee (byHKINOHATIHLHON
IPaMOTHOCTH, HEOOXOIMMOU JUIsl pelIeHus
MMPAKTUYCCKUX 3ada4 U 9KOJIOTHYECKHU
00OCHOBAHHOTO OTHOLIEHHUS K CBOEMY
3JI0POBBIO U IIPUPOAHOM cpene;

- yMeTh  MNPOBOAMTH  pacyeTsl IO
XUMUYECKUM (GopMylnaM U YpaBHEHUSIM
XMMUYECKUX Ppeakluil ¢ HCIOIb30BaHUEM
(GU3NYECKUX BEJIMYMH, XapPaKTEPU3YIOLIUX
BEIIECTBA C KOJHMYECTBEHHOH CTOPOHBI:

Macchl, o0bemMa (HOpMalbHbBIE YCIOBHUSA)
rasos, KOJIMYECTBa BEIIECTBA;
UCIIONIb30BAaTh  CHUCTEMHBIE  XUMHYECKHE
3HaHUA NI TOPUHATUS ~ pPElIeHHH B
KOHKPETHBIX  JKM3HEHHBIX  CHUTYaIUsX,
CBA3aHHBIX C  BEIIeCTBAMH U  HX
MIPUMCHEHHEM

OK 02.
Hcnons3oBats
COBpPEMEHHBIE
CpezacTBa MOKUCKa,
aHaJM3a U uH-
TepIIpeTaIiu
uHpOpMaINH, U
nH(pOpMaLUOH-
HbIE TEXHOJIOTUU
UTSL BBITTOJTHEHHS
3anad npodeccu-
OHAJBHOM Jes-
TEJIbHOCTH

B o0nactu 1eHHOCTH HAay4HOTO
MO3HAHUS:

-c(hOpPMUPOBAHHOCTb MHUPOBO3-
3peHHsl, COOTBETCTBYIOILETO CO-
BPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKM MU OOIIECTBEHHOW IpaK-
TUKH, OCHOBAHHOTO Ha JMaiore
KYJIBTYD, CHOCOOCTBYIOLIETO
OCO3HAHMIO CBOErO MECTa B IIO-
JMKYJIBTYPHOM MUDE;

- COBEPIIIEHCTBOBAHUE SI3IKOBOM
U YUTATEIbCKOH KYJIBTYPHI Kak
CpeAcTBa B3aUMOJICHCTBHS
MEXIy JIIOIbMH W TIO3HAHUS
MUDA;

- YMETh IUIAHUPOBATH U BBINOJHATH XUMU-
YECKUU IKCIEPUMEHT (TpeBpalieHus opra-
HUYECKHUX BEILECTB MPU HarpeBaHUH, MOIY-
YeHUE JSTUJICHA W W3y4YeHUE €ro CBOMCTB,
KaueCTBEHHbIE PEAKIUU Ha aJbJETUAbL,
KpaxMaJ, YKCYCHYIO KHCJIOTY;

JIeHaTypanus OeNKOB TpU HarpeBaHUW,
[[BETHBIC pEAaKIUU OEIKOB; MPOBOAUTH
peaKiMu HWOHHOTO OOMEHa, OMpeleNsTh
Cpely BOJHBIX PacTBOPOB, KayECTBEHHBIE
peakiuu Ha cynbdar-, KapOoHAT- U XJIOPUI-
AHUOHBI, HA KAaTUOH aMMOHHS; penaTh
AKCIIEPUMEHTANIbHBIE 33aJa4yd 10 TeMam
"Meramibr" u "Hemertanmnst") B
COOTBETCTBUM C TMpaBWIaMH  TEXHHUKHU




- OCO3HAHME IIEHHOCTH HAay4YHOU
NeSITebHOCTH, TOTOBHOCTB
OCYIIECTBIISITh  MPOEKTHYIO U
UCCIIEIOBATEIbCKYIO  JIeSTelb-
HOCTb HMHJWBUIYaJbHO U B
rpymnre.
OBiagenue
y4eOHBIMU
NEUCTBUSIMU:
B) paboTa ¢ nHpopMaIuei:

- BJIa/IETh HaBBIKAMH TMOJy4EHUS
uHpOpPMALMM M3 HCTOYHUKOB
pa3HbIX TUIIOB, CAMOCTOSITENILHO
OCYILECTBIISATh TIOKMCK, AaHAaJH3,
CUCTeMAaTH3allMI0 U HUHTepIIpe-
TaIMI0 UHPOPMALIUU PA3INIHBIX
BUJIOB U (hOpM IMpeICcTaBICHUS;

- co37aBaTh TEKCTHl B pa3jiHy-
HBIX (hopMaTax C y4yeToMm Ha3Ha-
yeHus: UHGOpPMAIUU U LIEJIeBOM
ayqUTOpUH, BBIOUpas  ONTH-
MalbHYIO (opMy TMpelcTaBie-
HUS U BU3YaJIN3aIiH;

- OLEHUBATh JOCTOBEPHOCTbD,
JETUTUMHOCTh MH(pOpMaILNH, ee
COOTBETCTBUE IMPABOBBIM H MO-
paIbHO-3THYECKUM HOpMaM;

- HCIOJIb30BaTh CpEACTBA HH-
(GopMaMOHHBIX U KOMMYHHUKa-
[IMOHHBIX TEXHOJOTHH B perie-
HUU KOTHUTUBHBIX, KOMMYHHKa-
TUBHBIX M OPTaHU3AIMOHHBIX
3a1a4 ¢ cobmoaeHreM TpedoBa-
HUI SPrOHOMUKH, TEXHUKU O€3-
OIaCHOCTH, THUTHEHBI, Pecypco-
cOepekeHusl, MPaBOBbIX U 3TH-
YECKUX HOpPM, HOpPM HH(pOpMa-
IIMOHHOM 0€30IaCcHOCTH,

- BJIQJIETh HABBIKAMH pacIio3Ha-
BaHUs U 3alIUTHl MHPOpPMAINH,
nH(pOpMallMOHHON  Oe30macHo-
CTH JIMYHOCTH ;

YHUBCPCAJIIbHBIMU
IIO3HAaBaTCIbHBIMU

0€30macHOCTH npu oOparnieHuu c
BEIICCTBAMH " 1a00paTOPHBIM
000pyI0BaHUEM; TIPEACTABIISITh PE3YIbTATHI
XHUMHUYECKOTO JKCIIEpUMEHTa B  (opme
3allUCK  ypaBHCHUH  COOTBETCTBYIOIIUX
peakumii W (HOPMYIHPOBATH BBHIBOIABI HA
OCHOBE ATHX PE3YJIbTATOB;

- YyMeThb aHAIM3UPOBATh XHUMHUYECKYIO
nH(pOpMaLIMIO, TMOJIyYaeMyl0 U3 pa3HbIX
HUCTOYHUKOB (cpencts MaccoBOH

uHpopmanuu,cetb UHTEpHET U 1pyrue)

- BJIAJICTh OCHOBHBIMH METOJaMH HAy4HOTO
MO3HAHUS BEIIECTB M XUMHUYECKHUX SBICHHIA
(HabmoeHne, W3MEpEeHUe, SKCIECPUMEHT,
MOJICJIUPOBAHUE);

- YMETh MPOBOAWTH  pacyeTbl  TI0
XUMHYECKUM (HOpMyJIaM W ypaBHEHUSIM
XUMHYECKHX PEAKIMA C HCIIOJIb30BAHHEM
(U3HYECKUX BEJIWYMH, XapaKTePU3YIOIIUX
BEIIECTBA C KOJHYECTBEHHOH CTOPOHBI:

Macchl, oObeMa (HOpMalbHbIE YCJIOBHUSA)
rasos, KOJINYECTBA BEILECTBA;
HCIIOJIBb30BATh CHUCTEMHBIC XUMHNYCCKUEC
3HAHWUSA Uil TPUHATAS — pEIICHHH B
KOHKPETHBIX  JKM3HEHHBIX  CHUTYaIlHsiX,
CBSI3aHHBIX ~ C  BEIIECTBAMH U HX
PUMECHEHHEM.

OK 04.

OS¢ dexTuBHO
B3aMMOJECHCTBO-
BaTh U paboTaTh
B KOJIJICKTHBE U
KOMaH/1e

TOTOBHOCTh K CaMOPa3BUTHIO,
CaMOCTOSITEIBHOCTH W CaMo-
OTIpEICTICHUIO;

-OBJIa/ICHUE HaBBIKAMH Y4eOHO-
HCCIIEIOBATENIbCKOM, MPOEKTHOM
U COITMAIBHOM JISATEeITILHOCTH;
OBnageHue  yHHBEPCAIBHBIMU
KOMMYHHUKATHBHBIMU  JIEHCTBU-
SIMH:

0) COBMECTHAs JICITEIIbHOCTD:

- YyMETh IUIAHUPOBATh U BBINNOJIHATH XUMHU-
YEeCKUI IKCIIEPUMEHT (TIpeBpaIleHus

OpraHWYEeCKHUX BEIECTB IPHU HAarpeBaHWUHU,
MOJIy4YeHUE OJTWICHA M U3Y4YEHHE €T0
CBOMCTB, KAYECTBEHHBIC PEAKIINN Ha aJIbJle-
TUJbI, KpaxMall, YKCYCHYIO KHUCIIOTY; JcHa-
Typauusi OeJIKOB MpU HarpeBaHUH, LBETHHIE
peaknuu OeIKOB; MPOBOJIUTH PEAKIIMU UOH-
HOrO OOMEHa, OMNpeAeNsATh Cpeny BOJHBIX
pacTBOpPOB, KA4E€CTBEHHbBIE pEAaKIMH Ha




- IIOHMMaTb M HCIOJIb30BaTh
MpEUMYIIECTBA KOMAHAHOM U
UH/IMBUYaJIbHOU paboThI;

- IPUHUMATh LEJIU COBMECTHOMH
JESATEIIBHOCTH, OPraHU30BbIBATH
Y KOOPJAMHUPOBATH JAEUCTBUS 11O
€€ JIOCTHIJKEHHUIO: COCTaBJIATH
IJIaH JCUCTBUM, pacIpeneisiTh
pOJIM C Yy4€eTOM MHEHHUH y4acT-
HUKOB OOCYXIaTh pe3yJabTaThl
COBMECTHOH paboTBhI;

- KOOPAMHHUPOBATh U BBIIIOJIHATH
paboTy B YCIIOBHSIX pEalIbHOIO,
BUPTYaJIbHOIO M KOMOMHHPO-
BaHHOT'O B3aUMOJICHCTBUS;

- OCYLIECTBJIATh IO3UTHUBHOE
CTPaTEruuecKoe IOBEICHUE B
Pa3IUYHBIX CUTYaLUsAX, MHPOSB-
JSATh TBOPYECTBO U BOOOpaXke-
HUE, ObITh HHUIIMATUBHBIM.
OBnazneHue  yHUBEPCAIbHBIMU
PETYJIATUBHBIMU IE€HCTBUSMU:

) OPUHATHE ce0sl U APYTUX JIIO-
nemu:

- IPUHMMATh MOTHUBBI MU apry-
MEHTBI IPYruX JIIOJIEH NpU aHa-
JU3€ pe3yNbTaToOB JeATEIbHO-
CTH;

- IpU3HaBaTh CBOE IIPaBO U Ipa-
BO JPYTUX JIOAEH Ha OIUOKH;

- pa3BUBaTh CIOCOOHOCTH TIO-
HUMAaTh MUP C MO3ULUU IPYroro
YyeJIoBeKa.

cynbdart-, KapOOHAT- U XJIOPHUI-aHUOHBI, Ha
KaTHOH aMMOHMS; pemaTh JSKCIePUMEH-
TAJILHBIE 3amaud o TemMaM "Mertamiel" u
"Hemertannbl") B COOTBETCTBUU C IMpaBUiIa-
MU TEXHHKHU 0€30MacCHOCTH MpU 0OpalleHuu
C BelecTBaMu U J1a00OpaTOPHBIM 000PY/I0-
BaHUEM; MPEJCTaBISITh PE3YJIbTAaThl XUMH-
YEeCKOr0 JKCIepUMeHTa B (opme 3amucu
YpaBHEHUH COOTBETCTBYIOLIUX PEAKIMA U
(GbopMyIMpOBaTh BBIBOJBI HAa OCHOBE ATHX
pe3yNIbTaToB

OK 07.
CoelicTBOBaTh
COXPaHCHHUIO
OKpYy>Karolen
CpeIbl,
pecypcocoepex
SHHUIO,
MIPUMCHSITh
3HaHUs 00
W3MCHCHHUU
KIIIMaTa,
TIPUHITHAITBI
OepexKIMBOTO
MIPOU3BO/ICTBA,
3P PEKTUBHO
JIECTBOBAThH B
Ype3BBIYANHBIX
CUTYaIUsIX

B obnactu  3Ko0y0OrHYecKoro
BOCITUTAHUS:

- chOpMHPOBAHHOCTH
DKOJIOTUYECKON KYJIBTYpBHI,
MMOHUMaHUE BITUSTHUSI
COIMATbHO-9KOHOMUYECKHUX
MIPOLIECCOB Ha COCTOSIHHE
NPUPOAHOM M COLMAIbHOM

Cp€abl, OCO3HAHUC rI100aILHOTO

Xapakrepa JKOJIOTUYECKUX
npo0Jem;

- TUIAaHUPOBAHHE H
OCYILIECTBJIEHUE JIEUCTBUM B
OKpYKarolllell cpele Ha OCHOBE
3HaHUS LElNed  yCTOMYHMBOIO

Pa3BUTHS YEIIOBEUECTBA;
AKTUBHOE HENPUATUE INEHUCTBUH,
MIPUHOCSIINX Bpe
OKpYXKarolleH cpere;

- copMHpOBATH MPEICTABICHUS: 0
XUMHYECKON COCTABJIAIONIEH
€CTECTBEHHOHAYYHON KapTUHBI MUPA, POIU
XUMUHM B ITI03HAHUM SIBICHUM npupoanl, B
(GOpMHUPOBAHUM MBIIUIEHUSI U KYJIbTYpPbI
JIMYHOCTH, ee (GyHKIIMOHATILHOM
IPaMOTHOCTH, HEOOXOAMMOW IJisi perieHus
MPAKTUYCCKUX 3aJ1a4 u 3KOJIOTUYECKH
00OCHOBAHHOTO OTHOLIEHHS K CBOEMY
3JI0pOBBIO U IPUPOJIHOM cpenie;

YMEThb COOJIIO/IaTh MpaBUiIa SKOJOTHYECKH
1eJ1eco00pa3HOro TMOBEACHUs B OBITY H
TPYZOBOW NEATEILHOCTH B IIEJISIX COXpaHe-
HUS CBOETO 3/I0POBBSI U OKpY’KaloIiel mpu-
POIHOM CpeJpl; YUYUTHIBATH ONACHOCTH BO3-
JeMCTBUS Ha >KUBBIE OPraHU3MbI OIpejie-
JICHHBIX BC€HICCTB, ITIOHHMMAas CMBICJI ITOKa3a-
TeJs MpeieNbHON AOMYCTUMON KOHIIEHTpa-
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- YMCHHE MIPOTHO3UPOBATH
HeOIaronpusiTHIC
DKOJOTHYECKHUE IOCJIEICTBUS
NPEANPUHUMAEMBIX  JEHCTBUH,
MpeaoTBpaIiaTh ux;

- paCuiupCHUuC OIIBITa
JACATCIIbHOCTH 9KOJIOTHYECKOH
HaITPaBJIICHHOCTH,

- OBJIQJICHUE HABBIKAMH y4eOHO-
UCCIIEI0BATEIIbCKON, MPOEKTHON
Y COLMAIbHOMU ACSITEIbHOCTH;

IIK 4.1.
Konrtponuposarts
TEXHUYECKOE CO-
CTOsTHUE U pabo-
TOCTIOCOOHOCTH
yCTaHOBOK cOopa
1 TIOATOTOBKH
ras3a Ha IoJ3eM-
HBIX XPaHUIAIIAX
rasa.

B ob6nactu mpodeccrnonanmzma:
TFOTOBHOCTb K TPYAY, OCO3HaHHE
[IEHHOCTH MacTepcTBa, TPYAO-
Irooue;

MHTEpPEC K pa3iuyHbIM cdepam
npoeCCHOHATIBHON IS TEIbHO-
CTH,

BHOCUTh KOPPEKTUBBl B Jiesl-
TEJIBHOCTh, OLEHUBATH COOTBET-
CTBHE PE3YJIbTATOB LIEJSM, OLie-
HUBAaTh PUCKH IIOCJIEACTBUM Jie-
ATEJIbHOCTH;

pa3BUBaTh KPEATHBHOE MBIIILIE-
HUE IPU PELICHUU >XKU3HEHHBIX
npobiieM.

BersiBisaTh OPUYHHHO-
CJICZICTBEHHBIE CBSI3H M aKTyallu-
3MpOBaTh 3a/1auy,
AQHAJTM3UPOBATh IOJIyYCHHBIC B
XOJIe pelIeHUs 3a7aydl pe3ylib-
TaThl, KPUTHYECKH OIICHUBATH
UX JOCTOBEPHOCTb, IPOTHO3H-
poBaTh W3MEHEHWE B HOBBIX
YCIIOBUSX;

YMETh MEPEHOCHTDH 3HAHUS B I10-
3HABATEJIbHYIO M MPAKTUYECKYIO
00J1aCTH KU3HEAEATEILHOCTH.

3HaTh (PU3UKO-XUMUIECKHE CBONCTBA U
OMOJIOTMYECKYI0 aKTUBHOCTh KOMIIOHEHTOB
YIJIEBOIOPOAHOIO CBIPBS, IJIACTOBOW BOJIBI,
XUMHUYECKUX PEAr€HTOB, IPUMEHSIEMBIX
MaTepUasoB.




2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIUILINHBI

2.1. O0beM THCHMIUIMHBI M BUIAbI y4e0HOI#i padoThI

Buj yueOHoit padoThl

O0beM B yacax

O061beM 00pa3oBaTeIbHON MPOrpaMMBbI JUCHTUNIJIMHBI 78
BT. U.:

1. OcHoBHOE coepKaHue 12

BT. U..

TEOpeTHYECKOe 00yUeHUE 44

IPAKTUYECKUE 3aHSITUS 16

1a00paTOPHBIE 3aHATHS 12

2. TpodeccHoHATHHO OPHEHTHPOBAHHOE COEPIKAHNE (COMePKAHME 5

MPUKJIAJTHOT0 MOYJIsA)

BT. U.:

TeopeTudecKoe o0ydyeHue 4
2

MPAKTUYCCKUC 3aHATUA

J'Ia60paTOpHI>Ie 3aHATUA

IIpome:xxyTounasi arrectanusi B popme 1u(pepeHIUPOBAHHOIO 3a4eTa BO 2 ceMecTpe
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2.2. TemaTuueckuii IVIAH U coepxaHue y4eOHoi qucuumianabl «XUMMUS »

HanmeHnoBanue Conep:xanne y4eOHOro MarepuaJia (0CHOBHOE M NPO(ecCHOHAIBbHO-0PHEHTHPOBAHHOE), O0be | Dopmupye-
pa3iesIoB U TeM JIa0opaTopHbIe M NPAKTHYCCKHE 3aAHATHS, CAMOCTOATE/IbHAasi padoTa 00y4aroHuXCH M MbI€ KOMIIe-
4acoB TeHIHH
OcHOBHOIi pa3ien 72
1 cemecTp 34
Pasznes 1. OcHOBBI cTPOEHNS BelleCTBA 6
Tema 1.1. Conep:kanue y4eOHOT0 MaTepHuaJia
Crpoenne aToMoB CoBpeMeHHas MOJIENIb CTPOCHHUS aTOMa. XUMHUECKUH 3JIEMEHT. DIEKTPOHHAsE KOH(PHUTypaIHst
XHUMHYECKHX 1 | aroma. Kitaccugukanysi XHMHYECKUX JIEMEHTOB (-, p-, d-21eMenTbl). BaneHTHOCTB. Diek- 2
3JIEMEHTOB U TPOHHAsl IPUPOJIa XUMHUUYECKOM CBsI3U. Buabl XuMuyeckoi cBsi3u (KoBaJleHTHasi, HIOHHAsI, Me-
npupoaa TaJIJIMYECKasi, BOAOPOIHAs)
XHMHYECKOH IIpakTnyeckoe 3anaTue Nel 0KO1
CBSI3H CocraBieHue 3JeKTPOHHBIX KOH(PUTypaluii aTOMOB XUMHUECKUX JIEMEHTOB. Y CTAHOBJIEHUE
2 | CBS3HM MEX]y CTPOCHHEM aTOMOB XUMHUYECKHX JIEMEHTOB U MEPHOANYECKIM N3MEHEHHEM 2
CBOMCTB XUMHUYECKHUX IEMEHTOB U UX COCJUHEHUI B COOTBETCTBUU C nonoxenueM [lepuoan-
YECKOM CUCTEMBI.
Tema 1.2. Coaep:xxanue yueOHOro MaTepHaJia 2
Iepuoanyeckui Ilepuonnueckas cucrema xumuueckux aneMeHToB J[.M. Menaeneesa. U3nyecKuid CMbICIL.
3aKO0H M Ta0Juna 3 3aKOHOMEPHOCTH U3MEHEHMS CBOMCTB XMMHUYECKUX 3JIEMEHTOB, 00pa3yeMbIX MU IPOCTHIX U 2 0KO1
.. MenaeneeBa CJIO’KHBIX BEILIECTB B COOTBETCTBUHU C IOJIOKEHUEM XUMHUUYECKOro d1eMeHTa B [lepuoanueckoit 0KO02
cucreMe. MupoBO33peHYECKOE U HAYYHOE 3HAYECHUE.
Paznen 2. Xumuyeckue peakuumn 14
Tema 2.1. Copepxxanue yuyeOHOIro Mmarepmuasa 10
Tunbi 4 Knaccudukanus u TUIIBI XUMUYECKUX PEaKUil C yuacTHEM HEOPIaHUYECKUX BEIIECTB. 2
XUMHYECKUX CocraBieHne ypaBHEHUH peakuil cCoeTMHeHNs], pa3I0kKeHHUs, 3aMellIeHHsI, 0OMEHa.
peaxumi VYpaBHeHUs OKHUCIeHUsI-BoccTaHOBIIEHUs. CTeneHb okuciaeHus. OKUCIUTeIb U BOCCTAHOBH-
5 | tenb. CocTaBieHue U ypaBHUBaHUE OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIMNA METOAOM 2
AJIEKTPOHHOTO OajaHca. 0KO1
6 JlabopaTopHoe 3ansitue Nel 5
OKHCINTENBHO-BOCCTAHOBUTENBHBIE PEAKIINH
KonuuecTBeHHbIE OTHOIIEHUS B XUMHH. OCHOBHBIE KOJINUECTBEHHBIE 3aKOHBI B XUMHUH. MOJIb
7 | KaKk eUMHMIIA KOJM4YecTBa BemecTBa. MomnsipHast Macca. 3akoH ABoraapo. MossipHblil 00beM 2

ra3oB. OTHOCHTEIbHAS INIOTHOCTD I'a30B
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IIpakTnyeckoe 3ansitue Ne2

8 | Pacuersl mo ypaBHEHHSAM XMMUYECKUX PEAKIIH C UCIIOJIb30BAaHHEM MaccChl, 00beMa (HOp- 2
MaJIbHbIE YCJIOBHSI) Ta30B, KOJMYECTBA BEIIECTBA.
Tema 2.2. Copaepxxanue yueOHOro MaTepuasa 4
DJIeKTPOJIMTHYe- N
cKast AMCCOMHALIS Teopus 3IEKTPOIIUTUYECKON JUCCOLMAIIH. I/IOHLUI. DIEKTPOJIUTHI, HEAIEKTPOIUTHL. 2
Vi HOHHDII 06MeH 9 | Peakiuu nonnoro oomena. CocraBieHue PeaKLHi HOHHOTO oOMeHa IyTeM COCTaBJICHUS UX Kol
MIOJIHBIX M COKPAILLEHHBIX NOHHBIX YPaBHEHUM.
0K04
10 JlaGoparopHoe 3ansiTue Ne2 5
Heobparumele peakiinu HOHHOTO OOMEHa, UAYIIHE ¢ 00pa30BaHUEM OCaJIKa, ra3a WA BOJbI
Pasnen 3. CTpoeHue u CBOMCTBA HEOPraHUYECKHUX BelECTB 14
Tema 3.1. Coaep:xanue yueOHOIro MaTepuaJa 4
Kunaccupuxanus, [Ipeamer Heopranndeckoit xumuu. [IpocTsie U cinokHbIE BenecTBa. THUIBI KPUCTAIIIMYECKUX
HOMEHKJIATYpa H 11 | PCLICTOK. OCHOBHBIE KJIaCChI CJI0KHBIX BEIIECTB: OKCHUIBI, TUAPOKCUAbI KUCIOTHI, COIH. Ho- 2
CTpOEHHUE HEOpra- MEHKIIaTypa, KJ1accupuKaIms.
HUYeCKHUX BellecTB 0KO01
IIpakTuyeckoe 3ansiTue Ne3
12 | Pemmenne npakTuyeckux 3aaHui 10 KiaccuUKaluy, HOMEHKIIATYpe U XUMUYECKUM (HopMy- 2
JlaM HEOPTraHWYECKUX BEILECTB Pa3IMUYHbIX KJIACCOB
Tema 3.2. Coaep:xxanue yueOHOro MaTepHaJia 8
Pusuxo- Mertannel. O6mue puznyeckue 1 XuMU4eckue cBoicTBa MeTaylioB. CriocoObl MOTyYeHHUS.
XUMH4YecKHne cBoi- | 13 | 3HaueHue METaJIOB U HEMETAIIOB B MIPUPOJIE U KU3HEACSITEIFHOCTH YeNIOBEKa M OPTraHu3- 2
CTBA HEOpraHuye- MOB. Koppo3usi MeTaioB: BUJIBI KOPPO3UH, CITOCOOBI 3aITUTHI METAJIJIOB OT KOPPO3HH
CKHX BellecTB Hewmerannel. O6mue ¢puznyeckue 1 XUMHUYECKHUE CBOMCTBA HEeMEeTaIoB. TUlnYHbIe CBOMCTBA
14 | gemeramnos IV- VII rpynn. Kiaccugukanus u HoMeHKIaTypa COeJUHEHU HEMETaJUIOB. 2 0KO1
XYMHYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX BEIIECTB (OKCHI0B, THIPOKCH- 0KO02
15 | o8, xucnor, coxeii n Ip.). 2
IIpakTuyeckoe 3anaTue Ned
16 | I'eneTnueckas CBs3b MEXKIY KIIAaCCAaMH HEOPraHUYECKNX coennHeHuil. CocTaBieHHe ypaBHe- 2
HUM XUMUYECKUX PEAKIUN C Y4aCTUEM MPOCTHIX U CIOKHBIX HEOPTraHUYECKUX BEIIECTB:
Tema 3.3. Coaepxxanue y4eOHOIro MaTepuasa 2
HaenTudpukanus JlaGopaTopHoe 3ansiTne Ne3. 0K01
HEOpPraHM4YeCKuX 17 | «MneHTUdUKAHSI HEOPTAHNIECKUX BEIICCTBY. 2 0K02
BEIIECTB Pemenue skcnepuMeHTaIbHBIX 33724 10 XUMUYECKUM CBOKMCTBAM METAJUIOB U HEMETAJIIIOB 0K04
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2 cemecTp 44
Pa3znen 4. CTpoeHne U CBOWCTBA OPraHUYeCKUX BelleCTB 32
Tema 4.1. Coaep:kaHue y4eGHOr0 MaTepHasia 4
Knacenduxanus, IIpenmer oprannyeckoit Xumuu. Teopus cTpoeHust opraHuueckux coegunennii A.M. bytie-
19 2
CTPpOCHNE U HOMEH- poBa: OCHOBHBIE MoJoKeHus1. Kimaccudukarus opraHndecKux BEIIECTB. 0KO1
KjaTypa opranu-ie- IIpakTuyeckoe 3ansitue NeS
CKHUX BelllecTB 20 2
1 CocTtaBieHne TOJTHBIX U COKPALICHHBIX CTPYKTYPHBIX ()OPMYII OPTaHUYECKHUX BEUIECTB
Tema 4.2. Conep:xanue yueOHOro MaTepuaJia 24
CaoiicTBa - - >
[TpenenpHble yrieBo10po/ibl (AJIKaHbl U LIMKIOATIKAHBI): HOMEHKIJIATYpa; FTOMOJIOTUYECKUI psJ|
OpraHHHECKuX 21 | m obmas Gpopmyna; u3omMepus; pU3NUECKUE CBOICTBA; XMMUYECKHE CBOWCTBA; CITOCOOBI MOJTY- 2
coeMHeHU
YeHUsl.
29 HenpenenbHble yrieBogopoibl (aIKEHbI): TOMOJIOTMUYECKUH Psill, ©30Mepusi, HOMEHKJIATypa, 2
CBOWCTBA IPUMEHEHHUE.
23 HenpenenbHbie yrieBoopo bl (AIKUHBI U aIKaJAUEHbI): TOMOJIOTMYECKUN Psijl, U30MEpPHUsl, HO- 9
MEHKJIaTypa, CBOMCTBA IPUMEHEHUE.
24 | JladopaTopHoe 3ansaTue Ned. [TonydeHne STUIeHa U U3y4EHHUE €T0 CBONCTB 2
IIpakTnyeckoe 3ansaTHe Ne6.
25 | I'eneTnueckas cBsI3b MEXKAY KJlaccaMt yrieBoaoponoB. Cocmasnenue cxem peakyuti, Xapax- 2
Mepu3yIouux XUMU4eckue Ce0tUCmea Op2aHu4ecKux coeOUHeHUti OmoeabHbIX K1accos,
26 | JlaGopaTopHoe 3ansitue NeS. HedTs u e€ cBoiicTsa. 2 0KO1
27 | IIpupomHbIe NCTOYHUKY YIIIEBOJOPOAOB: IPUPOIHBINA T'a3 MOIMYTHEIN He()TIHOH Ta3, He(Th. 2 8?83
CriupThl: HOMEHKJIATYypa; TOMOJIOTMUYECKH psi u o0mas popmyina; nzomepus; Gusndeckue
28 | cBoiicTBa; XUMUYECKHE CBOMCTBA; CIIOCOOKI MmosTydeHust. [IpakTudeckoe MpuMeHEHHE ITH- 2
JICHIJIMKOJISL, TIIMIEPHHA.
Anpaeruipl: HOMEHKIIaTypa; TOMOJIOTUUECKUH psi 1 o01mas Gpopmyna; usomepus; puznye-
29 | ckue CBOMCTBa; XMMHUYECKHE CBOMCTBA; CIOCOOBI MoydeHus. [IpakTuueckoe mpuMeHeHe 2
dbopmanipieruaa
30 Kap6onoBbie kuciaoTs! ¥ 3¢upsl. [IpuMeHeHne yKCycHOM KUCIOThI. Mblia Kak COJIM BBICIINX 9
KapOOHOBBIX KUCIOT. Moro1re CBOMCTBA MbLIa
31 | YreBonsl. Knaccudukanus yrneBonos. [Ipumenenue. 2
32 A3oTconepikalie OpraHn4eckie BelecTBa: aMuHbl, aMUHOKHUCIIOTHI, O€JIKH; COCTaB, HOMEH- 2

KJIaTypa, CTPOE€HHUE, CBOWUCTBA.
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Tema 4.3.
Npentuduranus
OpPraHu4ecKux B-B,

Conep:xaHue yueOHOIro MaTepuasa

IIpuMeHeHrne OpraHUuYeCKUX COCAMHEHUI B TEXHOJIOTHYECKHX IIpolieccax

X 3HAYCHHE H 33 | buooprannueckue coenuuenusi. OMacHOCTh BO3AEUCTBUA HA )KUBbIE OPIaHU3MbI OpraHUYe- 0KO1
npuMeHenue B ObI- CKHX BEILIECTB OT/EIbHBIX KJIACCOB 0K02
:gzggﬂlzﬁﬂiﬁiﬁ;i_ 34 .'J'IaﬁovpaTopnoe 3ansiTue Ne6. 0KO04
HOCTH Ye0BeKa CBoiicTBa CIUPTOB, KAUECTBEHHAs! PEAKLIM HA MHOTOATOMHBIE CLIUPTBI»
Paznen S. Kunerudeckue u TepMOIMHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX
Ckopoctb Copnepxxanue yueOHOIro MaTepuaJa
XHMHIICCKAX IIpakTnyeckoe 3ansaTue Ne7. CKOpOCTh peakiiy, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (PaKTOPOB: 0K01
g(e;;::z:c.xoe 35 TemoBbie 3(pPeKThl XUMUUECKHUX peakiuii. XMMUUecKoe paBHOBecHe U ero cMenieHue [pun- 0K02
mun Jle-Illarense. Permenne mpakTUKO-OPUEHTHPOBAHHBIX 3aJaHUN Ha aHaiIu3 (HaKTOpOB, K11
PaBHOBECHCE BIIMSIOIIMX HA U3BMEHEHUE CKOPOCTU XUMUYECKON peaKUu. '
Pa3znen 6. PacTtBopsl
Honsitue o pacteo- | Conepxxanue yueOHOr0 MaTrepuasa
pax IIpakTnyeckoe 3ansaTue Ne§. PacTBopeHne kak pU3NKO-XUMUUECKHH Tporiecc. PacTBOpHI. 0KO1
36 CrniocoObl MpUTOTOBJICHUS PacTBOPOB. PacTBoprMOCTh. MaccoBasi 10J11 pacCTBOPEHHOTO Bellle- 0KO02
cTBa. PeleHne npakTuKo-OpueHTUPOBAHHBIX PACUETHBIX 3aJJaHUI Ha PacTBOPHI, UCIIOJIb3Ye- 0KO07
MbI€ B OBITOBOM M NMPOU3BOJACTBEHHON JIEATEILHOCTH YEIIOBEK. [1IK.3.2
IIpo¢eccnoHaIbLHO-OPHEHTHPOBAHHOE COAEPKAHME (COAePKAHME IPUKIATHOIO MOXYJIs)
Pa3nes 7. Xumus B ObITY M IPOM3BOACTBEHHOM 1eATEJIbHOCTH YeJ0BeKa
Xumusi B ObITY U _ | Conep:xanne yueGHOro Marepuaa
NPOU3BOACTBEHHOM = = =
HeSTeILHOCTH Y- | 37 Hosgeiimne ZIOCTIEHNA XHMUYECKOH HayKH M XHMHECKOH TeXHOIOTHH. Ponb xumuu B obec-
OBeKa MIEYEHUH HKOJIOTMYECKON, YHEPreTUYECKON 1 MUIIEBOI 0€30aCHOCTH, Pa3BUTUU MEJTUIIUHBI.
IIpakTyeckoe 3anaTueNe9 Ilonck u aHaIM3 KEMCOB O MPUMEHEHUN XMMUYECKUX BELIECTB
Y TEXHOJIOTUH C ydyeToM OynyIiei mpodhecCHOHaTbHON AESTENHPHOCTH MO TeMaM: He(PTh Kak
38 | OCHOBHOM MCTOYHMK SHEPrUHU U ee anbTepHaruBa, nonarue o [1JIK, I1JIBK, nuanazon B3pbiBa- K 3.2
€MOCTH, IJIACTOBBIE BOJIbI HEPTSHBIX U Ta30BBIX MECTOPOXKACHUH, PU3UKO-XMMHUECKHE CBOM- e
CTBa HE(TH U ra3a, XUMUYECKHE PeareHThl B HepTeqo0bIue.
39 [IpencraBienue pe3ynbTaToB peleHus KeWcoB B (hopMe MUHU-TIO0KIa/Ia ¢ IPE3eHTAI[eH.
JAu¢pepeHupoBaHHbBIN 3a4eT
Bcero 78
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3. YCJIOBUS PEAJIMBALIMU TPOTPAMMBI YYEFHOM JUCITATLTAHBI

3.1. TpeGoBanns kK MaTepHATbHO-TEXHUYECKOMY 00ecre4eHUI0
Jnist peain3aluy mporpaMMbl AUCUUIUIMHBL JOJKHBI OBITH MPEyCMOTPEHBI CIEIYIONIUE CIICIUAIbHBIC
MTOMENICHUS: YIeOHbIN KaOMHET XMMHUHU U/WIH YIeOHOM XUMHUUYECKON J1abopaTOpHH.

OobopynoBanue y4eOHOro kadbuHera (HArJsAHbIE TOCOOMSI):

Ha6ops! mapoctep:kHEBBIX MOJIENIeN MOJIEKYII, MOJIETH KPUCTAJUIMYECKUX PEIIETOK, KOJJIEKIIUU HPO-
CTBIX U CJIOKHBIX BEIIECTB W/WJIHM KOJUIEKIIMH MTOJMMEPOB; KOJUIEKIIUS TOPHBIX MOPOJ U MUHEPAJIOB,
Tabuia MenpeneeBa, yaeOHble (GUIIbMBI, ITUGPOBBIC 00pa30BaTEIbHBIC PECYPCHI.

Texnuveckue cpeacTBa o0ydeHus: KOMIIBIOTEp C yCTPOMCTBaMU
BOCIIPOU3BE/ICHUS 3BYKa, IPUHTEDP, MYJIbTUMEANA-TIPOEKTOP C SKPAHOM, MYJIbTUMEANMHAS JOCKA, YKa3-
Ka-TIPE3EHTEP IS PE3EHTALIHM.

Oo6opynoBanue JjadopaTopum u padounx MecT J1a00paTOPHH:
[TuneTku-KaneabHUIbI, TEPMOMETPHI, CTEKJISIHHbIE TPOOUPKU, PE3UHOBBIE TPOOKHU, HAOOP PEaKTUBOB,
LITaTUBBI AJIs1 IPOOUPOK, MEPHbIEC HUIMHJIPHI, BODOHKHU CTEKIJISIHHBIE, CTYIKH C IeCTUKOM, GapdopoBbie
YalllKy, MTUHIETHI, GUIBTPBI OyMaXKHbIC, JIEKTPOILTUTKY, JIa0OpAaTOPHBIE IITATUBLI, CIIUPTOBHIE
TOPEJIKH, CIIUYKH, TPUOOP [Tl MOTYYSHHsI Ta30B (WK MpoOUpKa ¢ Ta300TBOIHON TPYOKOil), AepxKaTenu
ISt IPOOMPOK, CKIISTHKH JJISl XPAHEHUS! pEaKTHBOB, pa3JaTOYHbIC JTOTKH; XuMHueckue crakansl (50, 100
u 200 mi); WnaTenu; TUreJabHble MMIILbI; MepHbIe TpoOupku (Ha 10-20 mut) u MepHbIe KOOI (25, 50,
100 u 200 mur), BoasiHAst 6aHs (WJIM TEPMOCTAT), CTCKJISTHHBIC TTAJIOYKH; KOHMYECKUE KOJIOBI JIS
tutpoBanud (50 u 100 mun); mHAMKATOPHBIE OJOCKU /71 onipeneneHust pH; yHuBepcalibHbII
UHMKATOP; JJabopaTOpHBIE BECHI, U Jp. TabopaTopHOE 000pyIOBaHUE.

3.2 YueoHO-MeTOAMYECKOE 00ecIIeueHne

Jlnsg peanu3anyy MporpaMMbl OMOIHMOTEYHBIH (OHA 00pa3oBaTeIbHOM OpPraHW3aIlMd HMEET
MeJyaTHble W HWHBIE OoOpa3oBareibHbIE W HHPOPMANMOHHBICE PECYpPChl, PEKOMEHAYEMBIC IS
HCIIOJIb30BaHUs B 00Pa30BaTEeIIbHOM MPOIIECCE

3.2.1 OcHOBHBIC HCTOYHUKH:

1. Tnunka, H.JI. O0mas xumust. : yueoHoe nmocooue / I'muuka H.JI. — Mocksa : KnoPyc, 2019. —
748 ¢. — (CI1O). — ISBN 978-5-406-06847-2. —https://www.book.ru/view4/932114/1 —
TexcT : 2IIEKTPOHHBIN.

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

3.2.2 JlonoJiHUTEIbHbI€ HCTOYHUKH:

1. Tabpuensn O.C., OctpoymoB N.I'. Xumus ans npodeccuii U crenuaabHOCTeH TEXHUYECKOTO
npoduiIs: yaeOHHK JIIS CTY. YUpeXKIeHUH cpel. mpod. oopazoBanus. — M.: Akamemus, 2002.

2. Taopuensa O.C., OcrpoymoB WU.T'., Cnagkos C.A., Hopodeera H.M. IIpaktukym: yue6. IToco-
Owe TSl CTYI. yUpexaeHuH cpea. mpod. oopasoBanms. — M., «Axkanemus», 2000.

3. Taopuensa O.C., JIeicoa I'.I'. Xumms. TecThl, 3amaunt U ympakHEHUsS: y4deO. mocoOwe st
CTYA.yupexaeHui cpen. npod. oopazoBanus. — M., «Akagemus»,2001.

4. Epoxun IO.M., KopaneBa N.b. Xumus s npodeccuit U crnenuaibHOCTEH TEXHUYECKOTO U
€CTECTBEHHO-HAyYHOTr0 Mpoduiieil: yueOHUK Ui CTyA. YUPEKICHUNA cpe. mpod. oOpa3oBaHusl.
—M., Akagemus, 2000.
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5. Caenko O.E. Xumus nns xomnemkeit: yaeonuk./ O.E. Caenko. — u3n. 2-e. — PocroB v/m: «De-
Hukcey, 2009. — 282 c.
6. Xomuenko W.I'. COOpHUK 33124 U yIIpaKHEHUN 110 XUMUU. — M., «BpIcias mkona»,1989.

NutepHeT-pecypcesr:
— OCHOBBI XMMHH: 00pa30BaTeIbHbINA CAUT Ui U cTyAeHToB http://www. hemi.nsu.ru
— Bupryansnas xumudeckas mkosa http://matarakt.narod.ru
— Mup xumuu  http://chem.km.ru
— Ilkonpuas xumus http://schoolchemistri.by.ru
— www.hemi.wallst.ru (OGpa3oBaTenbHBIi CAUT IS MKOJTHHUKOB «XUMUS»).
— www.chem.msu.su (21ekTpoHHass OMOINOTEKA ITO XUMHH ).

4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHUS YUEBHOM JUCIUATLIMHBI

Kon n Hammenona-

Twumn oeHOYHBIX MEpo-

HUE @OpMpr@MVBIX Paznen/Tema Pesynbrar o0y4yenus —-
KOMIICTCHIIM
OK 01 Paznen 1 - 3HaTh ocHoBonosararomue | - TectupoBaHue
Br16uparts cno- Tewmsr 1.1, 1.2 | nOHATUSA, TECOPUU U 3aKOHBI - YcrHBIN onpoc
cOOBI peleHus Pazpen 2 - CocraBnare xumuyeckue (popmynsl | - [IMcbMeHHBII
3amad mpodeccu- | Temsr 2.1, 2.2 | COeTMHEHHI onpoc
OHAJILHOW Jies- Paznen 3 - Knaccuduuuposars  BemiectBa B | - NunuBuayanbHas
TENBHOCTH IIPHU- TeMsbl COOTBCTCTBUH C UX CTPOCHHUEM CaMOCTOAITENbHAA Pa-
MEHUTEJIPHO K 31, 32' 3.3 - YcraHaBiIuBaTh 3aBUCHUMOCTD | goTa
pa3nuuHbIM KOoH- | Pa3nen 4 (PH3HKO-XMMHUYECKHX CBOHCTB | - [[pakTHuecKue 3a-
TEKCTAM. TeMbl BEIIECTB OT CTPOCHHSI MOJIEKYJT HATHS
4.1,4.2,4.3 - CocraBiATh } YPaBHEHHS | _  JlaGopaTopHbIe
Paznen 5 XUMHUYECKUX peaKIni N ——
Paznen 6 - IIposoauts PacHCThI 1O | - PacueTHble 3a1a4u
XUMHYECKUM bopmynam _ M| . pomexyrounas
YpaBHEHUSAM XUMUUYECKHUX PEaKIUi ATTECTAIUA B BHE
- XapakTepu3oBaTh e S
paznuyHBIX (AKTOPOB HA CKOPOCTb 1 | |0 sauéTa
PaBHOBECHUE XUMUYECKHUX PEAKIIUM
- [IpuroroBnenue pacTBOpOB
3aJJaHHOM KOHIIEHTpalluU
OK 02 Paznen 1 - [lonmyuaTh u aHAJIM3UPOBATh
Hcnonb3oBars Tewmsr 1.1, 1.2 | XUMUYECKYIO uHpopmaruio,
COBPEMEHHBIC Paznen 2 MOJIy4ae€MyI0 U3 Pa3HbIX HCTOYHUKOB
cpencrsa nmoucka, | Temsr 2.1, 2.2 | (CpeacTB MaccoBoi MHPOPMALMH,CETh
aHalln3a U UH- Paznen 3 WuTepHer u apyrue)
TepnpeTauI/H/I TeMH - HpOBOI[I/ITB pacqubI 10
nH(pOpMaIHH, U 3.1,3.2,33 XUMHYECKUM (opmynam Hu
MH(POPMAIIHOH- Pasnen 4 YpaBHEHUSAM XUMUUYECKHUX PeaKlni
HBIE TEXHOJOTUU | TeMbl
s Bemmonuenns | 4.1, 4.2, 4.3
3amad mpodeccu- | Pazgen 5
OHAJILHOM Jesi- Paznen 6
TEILHOCTH Pa3nen 7
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OK 04 Paznen 1 - llnanupoBarh M BBIIOJHATH XUMU-
DddexTuBHO Tewmsr 1.1, 1.2 | yeckuii SKCIEPUMEHT B COOTBETCTBUU
B3auMoecncTBo- | Pasnern 2 C TIpaBWJIAMH TEXHHUKH O€30TacHOCTH
BaTh 1 pabotath | Temsr 2.1, 2.2 | mpu oOpallieHHH ¢ BEIIECTBAMU U Jia-
B KOJIJIEKTHUBE H Paznen 3 OopaTOpHBIM 000PYOBaHUEM;
KOMaHJIe. Tembl - IlpencraBnsTh pe3ynbTaThl XHUMHU-
3.1,3.2,3.3 YEeCKOro JKCIepuMeHTa B Qopme 3a-
Paznen 4 MHUCU YPaBHEHUH COOTBETCTBYIOIIUX
Tembl peakuii ¥ QOpMYITUPOBATH BHIBOJIBI
41,4.2,4.3 Ha OCHOBE 3THUX PE3YyJIbTaTOB
Pa3nen 5
Paznen 6
OK 07. Paznen 1 - CoOmronate mpaBuiIa HKOJIOTHYE-
ConeiicTBOBaThH Temsbr 1.1, 1.2 | cku 11e7€CO00PA3HOTO TOBEACHHUS B
COXPaHEHUIO Paznen 2 ObITY M TPYIOBOW JEATEIBHOCTU B
OKpYy>Karoleu Tewmsbl 2.1, 2.2 | Hensix COXpaHEHUsI CBOETO 370POBbS U
cpensbl, pecypco- | Paznmen 3 OKpYKaroIlIe MPUPOIHON CPEIbI.
COCPEIKEHHUIO, Tembr - IlporHo3upoBath
MIPUMEHATDH 3Ha- 3.1,3.2,3.3 HeOIaronpusTHhIC DKOJIOTHYECKUE
HUS 00 U3MEHe- Paznen 4 MOCJIEICTBUA MPEeATPUHUMAEMBIX
HUH KJIMMAaTa, Tembl JICUCTBUM, MPEIOTBpPAILIATh X
MIPUHITUTIBI Oe- 41,4.2,4.3
pexauBoro npo- | Pazmen 5
W3BOJICTBA, (- Paznen 6
(EeKTHUBHO JICH-
CTBOBATh B Upe3-
BBIYAHBIX CUTY-
aIusax
IIK 4.1. Pasnen 3 - Bmametr cucteMol XUMHUYECKUX
IloaroraBmuBate | Tema3.2 3HAHUN: (U3UKO-XUMHYCCKHE
1 00CITyXUBaTh Paznen 5 CBOICTBa u OMOJIOTUYECKYIO
uccienonarenb- | Paznen 6 aKTUBHOCTh KOMITOHEHTOB
ckoe (mpubopsl, | Pazgen 7 YTJIEBOJIOPOAHOTO CHIPBS, TJIACTOBOM
amnmaparypa), BOJIBI, XUMHUUYECKUX pEeareHToB,
BCIIOMOTaTEIb- MIPUMEHSAEMBIX MaTEPHUAIIOB.

Hoe 000pyI0Ba-
HHUC

- Coznanue keiica (c yuerom Oynay-
e npodeccuoHaANbHON AeSITeNhHO-
CTH)

Bo3mokHBIE TEMBI KEHCOB:

e He]Th KaK OCHOBHON UCTOYHHUK
SHEPTUHU U €€ albTepHATHBA,

e nonstue o [TJIK, ITJIBK,

® JMana3oH B3pbIBAEMOCTH,

® TUTaCTOBBIC BOJBI HE(DTSAHBIX U Ta-
30BBIX MECTOPOXKJICHH,

e (U3HKO-XMMHUYECKUE CBONCTBA
He(TH U rasa,

® XHMHYECKHE peareHThl B He(Ten0-
ObIue.

- TectupoBanue

- YCTHBIM 0npocC

- IluceMeHHBIM
onpoc

- HuauBuayanbHas
CaMOCTOSTEJIbHAS pa-
oora

- IlpakTuueckue 3a-
HATHS

- JlabGoparopubie
3aHATUS

- PacuerHble 3a1aun
- IIpomexyrounas
aTTeCTaIlus B BUJIC
nuddepeHnpoBaH-
HOrO 3a4€Ta
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1 MacnopT ¢oHaa OLIEHOYHBIX CPEACTB M0 Y4eOHOW TUCHHUIIJIMHE

1.1 O6aacTb npuMeHennsi GOHIA OLIEHOYHBIX CPEACTB

(DOHI[ OLCHOYHBIX CpCACTB IpPECAHA3HA4YCH [JIA OLCHKH PE3YJILETAaTOB OCBOCHUIA yqe6H0171

mucuumInHel «XUMU S

Pe3ynpTaTel 0OcBOCHUSA OcHoBHBIE TIOKa3aTENIN Tun ®opma arrecTanuu
(0OBEKTHI OLICHUBAHMUS) OLICHKH pe3yJIbTaTa U UX (3aJaHUS (B COOTBETCTBUHU C yUYEOHBIM
KpUTEpUU IJIAHOM
Tekymuii koHTpoIsb | [Ipomexyrou
Hast
aTTecTanus
OK 01 - Brnageer cucremoit [13  |Ouenka pe3ynbTaToB
BriOupathk ciocoObI pelieHnss |XUMHYSCKHX 3HAHHH BBITIOJTHEHUS
3a7a4 MpoQecCUOHATBHOM Jiesi- |(OCHOBHBIC MMOHSTHS, MIPAKTUYECKOTO
TEJbHOCTH IPUMEHUTENBHO K [3aKOHBI, TCOPUH). 3aHATUSA
Pa3IMYHBIM KOHTEKCTaM. - IlpaBuibHO cocTaBisieT
(bopMyIbl XUMUYECKIX YO [YcTHbIi onipoc
BEIIECTB. I[TIO |[IuceMeHHBIN onpoc
- IlpaBuiibHO JI3  |Ouenka pe3yabTaToB
yCTaHaBIIMBAET BBIIIOJIHEHUS
3aBUCUMOCTb CBOMCTB 1a00paToOpHOTO
BEULIECTB OT XUMUYECKOTO 3aHATUSA
CTpPOEHHUSI. P3  |Pacuernsbie 3a1aun
- IIpaBuibHO cocrasiser T  |TectupoBanue
YpaBHEHUS XUMHUYECKHUX
peakuuii pa3HOro THIA.
- IlpaBunbHO
MIPOU3BOJUT PACUETHI 110
XUMUYECKUM YPaBHEHUSIM
peaKuuu.
- IlpaBuibHO onpenenser Huddepennn
Y Ha3bIBaeT BEILECTBO, B POBaHHBII
COOTBETCTBUHU C 3auéT
KJ1acCU(pUKaLen.
- llonumaer BausiHHE
pa3anyYHbIX (PaKTOPOB Ha
CKOPOCTb Y paBHOBECHE
XAMHUYECKUX PEaAKIUM.
- IlpaBwibHO
MIPOU3BOJUT PACUETHI PHU
MIPUTOTOBJIEHUU PACTBOPOB
OK 02 - Haxomut, anamusupyer | IlIp [IIpe3eHranus
Hcnonb30BaTh COBpEMEHHBIE  |M MPEACTABISAET 13 |Onenka pe3ynbTaToB
CpelICTBa MOWCKA, aHAJIM3a U |[IOJYyYaeMYIO U3 pa3HbIX BBITIOJIHEHUS
WHTEpIpeTay HHHOPMAIINH, |[HCTOYHUKOB (CPEACTB MIPAKTUYECKOTrO
1 nHGOPMAIIMOHHBIE TEXHOJIO- |MaccOBOM HH(pOpMAIIIH, 3aHATUS

THH 1JI BBIIIOJIHEHHUS 3a1a4
npodeccuoHanbHOM e TelNb-
HOCTH

ceTh MIHTEpHET U npyrue)

UH(OPMAILIHIO.

- IIpoBoaut pacueTsl 1o

XUMUYECKUM (OopMysIaM U
YPaBHEHUSAM XUMHUYECKHUX

peaKkuuu.
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OK 04

DddexTuBHO B3aNMOIEHCTBO-
BaTh M pabOTaTh B KOJUICKTUBE
1 KOMaH/Jie.

- Pesynbrarsl
XUMHYECKOTO
AKCIIEPUMEHTA
npencTaBisieT B popme
3alMCU YpaBHEHUH
COOTBETCTBYIOIIUX
peaxkiuii 1 Ha OCHOBE ATHX
pe3yiIbTaToB
dbopMynupyeT BHIBOJIBI.

- IlpaBuibHO IPOBOAUT
IKCIIEPUMEHT B
COOTBETCTBUHU C
npaswiamu Th nipu paboTte
C XUM. PEaKTHUBaMH U
71a60paTOPHBIM
000pyIOBAaHUEM.

I3

YO

OueHka pe3yabTaToB
BBITIOJTHEHHSI
71a00paTOPHOTO
3aHATHS

VYcrHblii onpoc

OK 07.

CopeiicTBOBaTh COXPAHECHHUIO
OKpYKaroIIeH CpeJIbl, pecypco-
cOepeKeHHIO, PUMCHSTh 3Ha-
HHA 00 U3MEHEHNH KJIMMATa,
MIPUHIIMITB OEPEIKITUBOTO MPO-
W3BOJICTBA, 3P PEeKTUBHO NeH-
CTBOBATh B UPE3BbIYANHBIX CH-
Tyarusx

- Tlonmmaer
HeOJIaronpusaTHOE
SKOJIOTHYECKOE BIIMSHHC
Ha OKPY’KaIOIIYIO Cpeay B
OBITY U TPYI0BOM
NeITEIbHOCTH

- Co0Omoaer nmpasuia
9KOJIOTHYECKON
0€3011acHOCTH B OBITY U
npodeCCHOHAIBHON
JIeATEIIEHOCTH

YO

YerHbl onpoc

K 4.1.

[ToaroraBnuBath U 0OCITYKH-
BaTh MCCIIEIOBATEIBCKOE (TIPH-
00pbl, anmapaTypa), BCrioMora-
TeIbHOE 000pYAOBaHUE.

- Brnageer cucremoit
XUMHYECKUX 3HAHUI:
(U3UKO-XUMHUECKHE
CBOWCTBA U
Ounonoruyeckas
AKTUBHOCTH KOMIIOHEHTOB
YIIIE€BOAOPOIHOTO CHIPHS,
JIACTOBOM BOJIBI,
XUMHUYECKHX PEareHTOB,
MIPUMEHSIEMbIX
MaTepHaloB.

- Cosnanue keiica (¢
ydeToM Oyyrieit
npodeccuoHaNbHOM
JIESITEJIbHOCTH)

Ilp

IIpesenranus

Huddepennn
POBAaHHBII
3a4€T

2 ®opMBbI aTTECTALIUA

2.1 Tekyumii KOHTPO.JIb

2.1.1 IlpaxkTnueckue 3ansatus (I13) (B popme npakTUYecKoii MOATOTOBKH)
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MGTO,I[I/ILICCKI/IG YKa3aHUs IO X BBIITOJTHCHHIO O(i)OpMJ'ISICTC?I B BUAC OTACIIBHOTO JOKYMCHTA.

[IpumepHbie 3a0aHus:

IIpakTnyeckoe 3ansaTueNe 1

Tema: « Cmpoenue amomos. Cocmasnenue 3neKkmpoHHoO-gpapuyeckux gpopmyn amomos s-,p- u d-
I/1€MEHMOB»

Lesas padoTsi: [laTh MOHATHE AIEKTPOHHON KOHPUTypanuu aroMa. HayuuTh 3anuceiBaTh
3NIEKTPOHHBIE U AEKTPOHHO-Tpaduueckue GopMynbl aTOMOB XMMUUYECKUX 3JIEMEHTOB. PaccmMoTpeTh
AJICKTPOHHYIO KJIaCCH(UKAIIUIO AIEMEHTOB: S-, P-, d —cemMeiicTaa.

Xox padoThI:

3amanue Nel.

3anuIInTe JEKTPOHHBIE, AEKTPOHHO-TpaduuecKrue GopMysibl aTOMOB XUMHUECKUX JIEMEHTOB
nopsAAKoBbIMU HOMepamH 13, 27 u 56. K kakuM TUIaM 3JIEMEHTOB € TOUKHU 3PEHMSI CTPOCHUSI aTOMa OHU
OTHOCSTCS?

3apnanme Ne2.
202 2 2
DexTpoHHas GopMylIa aToMa XMMHUUYECKOro yieMenTa — 15°25°2p°3s%3p°3d°4s?. Hasosute s10T
AIIEMEHT, HAIUIIUTE (POPMYJTY €r0 BBICIIIETO OKCHIA.

3aganue Ne3.
Omnpenenure Bce anemMeHTHI B [1C, anekTponHas koH(GUTypaiys aToOMOB KOTOPBIX
3aKaHYMBAETCS SJEKTPOHHOMN QopMyIoit ....p3

3amanne Ned,
[IpuBenute mpuMepsl S-, P- U 0-2JIEMEHTOB, H300pa3HUTe UX AICKTPOHHBIE (POPMYJIIBI H TOKAKUTE
pacrpeeneHre IEKTPOHOB 110 OPOUTAIIIM.

3apanme NeS.
DNeMEeHTHI Kakou rpyriibl nepuogndeckon cucreme .M. MenneneeBa UMEIOT 3JIEKTPOHHOE
2,5
CTPOEHHE BHEIIHETO SHEPreTHUECKOTO YPOBHA S P°.

Kpurepun onenuBanus:

Ornenka «5» CTaBUTCSA, €CIIM 00YJAIOIIHIICS BBITTOIHUII BCE 3a/IaHUS BEPHO.

OneHka «4» cTaBUTCA, €CJIM 00YYaOLINICs BBIMOIHUII IPAaBUIbHO HE MEHee ¥4 3aJaHuil.
Onenka «3» cTaBUTCS 32 pabOTY, B KOTOPOI MPaBMIILHO BHITIOJIHEHO HE MEHEe Y4 3a/laHuid.
OreHka «2» cTaBUTCA 32 pabOTy, B KOTOPOl HE BBIIIOJIHEHO 00Jiee MOJIOBHUHBI 3aJaHUN

2.1.2 JIaGoparopubie 3ansaTus (JI3)
MeTOI[I/ILICCKI/Ie YKa3aHUs MO UX BBIITOJTHCHHIO O(i)OpMJ'I?[eTCSI B BUAC OTACIIBHOIO0 JOKYMCHTA.

IIpumepHsbIe 3anaHu:
JlaboparopHoe 3ansTHe Nel
Tema: « Oxucnumenvno-6occmanosumenvbHvle peakyuuy

Heanb padotbi: U3yunTh BIusHUE Cpeibl HA OKUCIUTEIbHO-BOCCTAHOBUTENBbHBIE PEAKIUU.
3aKkpenuTh 3HaHUS 110 METOTY AJIEKTPOHHOIO OaaHca.

IIpubGopsbI U peakTUBBI:
1. pacTBOp nepmaHraHara Kajius
2. pacTBOp rUAPOKCUIA HATPUS
3. pacTBOp cynb(huTa HaTpUs
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4. pacTBOp CEpHON KHCIOTHI
5. IWTaTHB ¢ IPOOUPKaAMH

Xon padoThr:
Onwvim 1. Oxucnenue nepmaneanama Kauiusi 8 WeaoyHol cpeoe.

Haneiite B mpoOupky pacTBop nepmanranara kaiaus oo0bémom 1-2 mut. 3aTem 100aBbTE pacTBOP U/~
poKcuaa HaTpUst 00bEMOM MPUMEPHO 2—3 MJI U MPUIIEHTE pacTBOP CyIb(UTa HATPUS 1O MOSIBICHUS BU-
JUMBIX U3MEHEHUH B OKpacke pacTBOpPoB. OTMETHTE 3T U3MEHEHMUS.

3anuuuTe ypaBHeHHE MpoTeKaroliel peakiuu. PacctaBpTe K03 GUIIMEHTH B ypaBHEHUSX TPOUCXO-
JSIIeH peakuy METOAO0M JIEKTPOHHOTO OallaHca, YKaXHUTe OKUCIUTENb (OK—JIb), BOCCTAHOBUTEIND (B—
JIb), IPOLIECCHI OKUCIIEHUSI (OK—HHE) U BOCCTAHOBJICHUS (B—HMUE).

B wenounoti cpeoe
_KMnO4 + _N3.2803 + _NaOH - _NagMnO4 + _KzSO4 + _Hzo
MeToJ 351eKTpPOHHOTO OanaHca:

Onwvim 2. Oxucienue nepmaneanama Kaaius 8 KUCiou cpeoe

Haueiite B mpoOupKy pacTBOop nepmaHraHara kanus o0béMom 1-2 mi1. 3ateM 106aBbTe pacTBOp cep-
HOM KUCIIOTHI (2—3 MIT) U IipusIeiiTe pacTBOp Cylb(puUTa HATPUS 10 MOSBICHUS BUAUMbBIX U3MEHEHUH B
OKpacke pacTBOpoB. OTMEThTE ITH U3MEHEHMS.

3anumuTe ypaBHEHHUE NMPOTEKaromen peakunu. PacctaBbTe KOXQQHUIIMEHTH B YpaBHEHUSIX TPOUCXO-
JSIILEeH peakIMi METOIOM 3JIEKTPOHHOTO OaaHca, yKaKUTe OKUCIUTENb (OK—IIb), BOCCTAHOBUTENb (B—
JIb), IPOLIECCHI OKUCIIEHUSI (OK—HHE) U BOCCTAHOBJICHUS (B—HMUE).

B kucnou cpeoe
KMnOg4 + _Na2803 + _HZSO4 —> _MnSO4 + Na,SO, + . K SO, + _Hzo
MeTO,I[ QJICKTPOHHOI'O OaslaHca

Onvim 3. Okucnenue nepmaneanama Kaius 6 HeUmpanbHol cpeoe

Haneiite B mpoOUpKy pacTBOp nepMaHranata Kaiaus oo0bémMom 1-2 mi1. 3aTem j100aBbTe BOIBI (2—3
MJT) ¥ IpUJIEHTE pacTBOp Cynb(UTa HATPUS 10 MOSABICHUS BUAMMBIX U3MEHEHUH B OKpacKe pacTBOPOB.
OTMeThTE STH U3MEHEHHUS.

3anummMre ypaBHEHUE MpoTeKaromiel peakuuu. PacctaBbTe KO3 PUIMEHTH B ypaBHEHUSIX IPOUCXO-
JSITIEN peakIuyi METOI0M AJIEKTPOHHOTO OajaHca, YKaKUTE OKUCIUTEh (OK—IIb), BOCCTAHOBUTENH (B—
JIb), TIPOLIECCHI OKUCICHUS (OK—HHE) U BOCCTAHOBJICHUS (B—HHE).

B nelimpanvhoti cpeode
__ KMnOy4 + _ Na,SO3+ H,O0—>  MnO;+ Na,SO,+ KOH
Merton s5ekTpoHHOr0 6anaHca

BriBoa:

Kpurepun ouennBanus:
Onenka «5»:
1.paboTa BBINOJHEHA MOTHOCTHIO U MIPABUIIBHO, C/IeNIaHbl PAaBUIIbHbBIE HAOIIOIEHUS U BBIBOIbI;
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2.9KCMIEPUMEHT OCYILECTBIICH T10 TUIAHY C YYE€TOM TEXHUKHU 0€30TaCHOCTH M MTPAaBUI pabOoTHI ¢
BEIIECTBAMH U 000PYIOBaHUEM;

3.1pOSIBIIEHBI OPraHU3aAlMOHHO-TPYIOBbIC YMEHUS (TIOAIEPKUBAIOTCS YUCTOTA PabOYero MecTa u
MOPSAOK Ha CTOJIE, SKOHOMHO HCIIOJIb3YIOTCSI PEaKTHBBI).

OneHka «4»:

1.paboTa BBITOJTHEHA TPABUIIBHO, CIICNIaHbI IPABUIIbHBIC HAOIIOACHHUS M BBIBOJIBI, HO TIPH 3TOM
HKCHEPUMEHT MPOBE/ICH HE MOTHOCTHIO MITH JIOMYILEHB HECYILIECTBEHHBIE OIMOKH B padoTe C
BEIIECTBAMH U 000PYIOBAHUEM.

OneHka «3»:

1.paboTa BBITOJTHEHA TPABUIIHLHO HE MEHEE YeM HAIOJIOBUHY HIIU JIOMYIIEHA CYIIECTBCHHAS
omuOKa B X0/1€ IKCIIEPUMEHTA, B O0BSICHEHNH, B 0OPMIICHHH PaOOThI, B COOIIOICHUN TIPABUIT
TEXHUKU 0€30IaCHOCTH NP pabOTe ¢ BEIIECTBAMH U 000PYAOBaHUEM, KOTOPAsk UCIIPABIISIETCS IO
TpeOOBAHUIO TIPEIOIaBATEIIS.

OneHKa «2»:

1.momymiens! aBe (1 60Jiee) CyIIeCTBEHHBIE OMTUOKHU B XO/€ SKCIIEPUMEHTA, B 00BSICHEHUH, B
odopmiieHnn paboTHI, B COOIIOICHUY MPABUJI TEXHUKH 0€30MIaCHOCTH MIpH paboTe ¢ BEIIECCTBAMHU
1 000pyI0BaHUEM, KOTOPBIC CTYJICHT HE MOYKET MCIIPABHUTD JaXKe 10 TPEOOBAHUIO MTPEIIOIaBaTelIs.

2.1.3 YcTHbIi onpoc:
[TpumepHBbIE BOIPOCHI:

1. JlaiiTe moHsATHE CTENIEHU OKUCIEHUS (C. 0.)?

2. Kak ompenenuts ¢.0. Ui SJIEMEHTOB, BXOASIINX B COCTAaB MOJIEKYJI MU CIIOKHBIX HOHOB?
[IpuBenuTe npuMepsI.

3. Kakue peakuuu OTHOCSITCS K OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIM PEAKIUSAM?

4. JlaiiTe MOHATHE MPOILIECCOB OKUCIICHUS U BOCCTAHOBJICHHUS. [IprBenTe mpuMephl.

5. Uto HazbIBaeTcs okucauTeneM? Kakue aeMeHThl WM UX COSAMHEHUS C TOYKU 3PEHHS CTPOCHHUS
AIIEKTPOHHON 00O0JIOYKY aToMa MPOSBIISIOT OKUCIUTENbHBIE cBoricTBa? I e B IICD pacmonararorcst
TaKHe JIEeMEHTHI?

6. Uto Ha3pIBaeTCsl BoccTaHoBUTeNeM? Kakue 3JIeMEeHThI HITH MX COSTMHEHUS C TOUKH 3PCHUS
CTPOEHUS SJEKTPOHHOM 000JI0UKH aToMa MPOSBISIIOT BOcCTaHOBUTENbHBIE cBoiicTBa? [ne B [ICD
pacrosiararoTcst TAaKue JIEMEHTHI?

7. YTO MPOUCXOIUT C OKUCIUTENEM H BOCCTAHOBUTENIEM BO BpEeMsl OKUCIUTEIHHO-
BOCCTaHOBHTEJBHBIX TporieccoB? [IpuBenTe mpuMephl.

8.Kakoit 6anmaHc ToMKeH BbIIEPKUBATHCS B OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX peakuusx? Kak 3to
JOCTUTAETCs?

9. Kakue cBoiicTBa MpOSBISAIOT CBOOOIHBIE METAJUIBI B OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakiusax?

Kpurtepuu onennBanus:

Onenka «5» cTaBUTC, €ClIM 00yJarolLIHiics OTBETHII Ha BCE BOIIPOCHI BEPHO.

Onenka «4» cTaBUTCS, €CIIM 00y4aIOLIUICS OTBETHII Ha HE MEHEE ¥4 BOIIPOCOB BEPHO.
Onenka «3» cTaBUTCS, €CJIM 00y4JaroLIHiics OTBETHII HAa HE MEHEE /2 BOMPOCOB BEPHO.
OreHka «2» cTaBUTCS, €CJIM 00y4aIOLIUIICS OTBETHII HA MEHEE /2 BOIPOCOB BEPHO.

2.1.4 TectupoBanue:

[IpumepHBbIe BOIIPOCHI JJIs1 TECTUPOBAHUS:
Tema: «Cmpoenue amoma»

WHcTpyKIHg : BEIOPaTh NPaBWILHBIA OTBET

Bapuanrl
1.Kaxue anemenmapnuie uacmuywvl 6xo05m 6 cCOCMA8 AmMoMHO20 A0pPa.:
A) TOJBKO IPOTOHBI
B) Tonbko HEUTPOHBI
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C) TpoTOHBI U HEHTPOHBI
J1) HEUTPOHBI U BIEKTPOHBI

2.Maccy, pasHyio macce amoma 6000po0a (RPUHAMOU 8 XUMuu 3a eOuHuyy), u 3aps0 +1 umerom
cneoyrouue dnemMeHmapHvle Yacmuybl.

A) HEUTpOHBI

B) »snexktponsI

C) wuoHbl

1) mpoToHBI

3.0npede/zume UYUCTIO IIEKMPOHO6 6 amome aiceiesa.

A) 26
B) 30
C) 56
) 55

4.Kaxue wacmuybl npunamo Hazeamv U30Monamu.:

A) aToMBI, UMEIOIINE OUHAKOBOE YHCIIO MPOTOHOB U HEHTPOHOB B sIIpe

B) arombl, uMmeronue ouHAKOBBIN 3apsijl, HO Pa3HYI0 Maccy

C) aroMsl ¢ pa3HBIM 3apsAOM SApa, HO C OAMHAKOBOM Maccoi

/1) pa3HOBHUJIHOCTH ATOMOB OZHOIO M TOTO K€ 3JIEMEHTA, UMEIOIIYIO0 Pa3HOE YUCIIO 3JIEKTPOHOB

5.Onexkmponvl amomnou 000104KU HAXOOAMCA HA HEKOMOPOM PACCMOAHUU OM A0PaA AMoMd, HO
He NPUMALUBAIOMCSL K NOLOACUMETLHO 3APAACEHHOMY S0PY, NOMOMY UMO.

A) DBIIEKTPOHBI B aTOME ITOCTOSIHHO JIBUXKYTCS BOKPYT sijipa

B) »snexTpoHbl B aTOME HE UMEIOT OTPHULIATENILHOIO 3apsia

C) 21eKTpOoHBI CUIIBHO YZIaJeHbI OT Spa

J1) 3apsna aapa MeHbIIE, 4YeM 3apsiji SJICKTPOHOB

6.Onpeoenume MaKCUMAaibHOE YUCIO INEKMPOHO8 HA BMOPOM IHEP2eMULECKOM YPO8He 8 amome:
A) nBa

B) Bocemb

C) uertsipe

) onun

7.Bvibepume 06a snemeHma, c8oucmea KOmopwix 6y0ym nosmopsamcs, eciu KOHuaypayuu ux
BHEWHUX DHEP2eMU4eCcKUX ypOGHell.

A) 25°u ...35°3p°

B) 25°2p®u ...3s%3p°

C) 25°wu..25°2p°

) 1s°n1st

8. Amom snemenma umeem s31eKMpPOHHYIO KOHPUSYPAYUIO BHEUUHE20 IHEPLEMUUECKO20 YPOGHSL
3s'. [lns nezo naubonee xapaxmepro:

A) oTnaBaTh U IPUHUMATH AJIEKTPOHBI

B) npuHMMare 3neKTPOHBI

C) He U3MEHSATH CTENEeHb OKUCIICHUS B XUMHUYECKUX PEaKIUsIX

/1) oTmaBaTh 3IEKTPOHBI

9.Kaxk naswiearomes paduoakmuguble 1y4u, Komopble He HeCym 3J1eKMpUIecko20 3apsaoa:
A) Oerra-myun
B) xucnoponsslii ras
C) ramma-nyuu
1) anbda-myun
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10.Onemenm ¢ nopsaoxkosvim Homepom 15, umeem:

A) [ATH BHEUTHUX DJIEKTPOHOB B KOHpuUrypamuu 3s33p2
B) mnaTh BHEITHUX 35IEKTPOHOB B KoH(puryparuu 3s03p5
C) 1nATh BHENIHUX DJIEKTPOHOB B KOHUryparuu 3s23p3
Jl) mATh BHEMIHUX 3JEKTPOHOB B KOHuUrypanuu 3s13p4

Kpurtepun ouennBanus:

OneHka «5» CTaBUTCS, €CIIM 00YYaIONIUKCS BHITTOJIHIII BCE 3a/IaHKS BEPHO.

OneHka «4» CTaBUTCS, €CIIM 00YYaIONIUKCS BHITOJIHIII TPAaBUJILHO HE MEHEE ¥4 3aJaHUM.
Ouenka «3» cTaBUTCS 32 pabOTY, B KOTOPOI MPaBUIILHO BHITIOJIHEHO HE MEHEE Y2 3a/1aHni.
OrneHka «2» cTaBUTCS 32 padOTY, B KOTOPOH HE BBIMOIHEHO 00Jiee MOJIOBUHBI 33 JaHUM.

2.1.5. TIucbMeHHBIIi onpoc:

IIpumepHBIE BOIIPOCHI:
Kakue okucianTensH0-BOCCTAHOBUTENbHBIE PEAKIIUU MOXHO OTHECTH K
peaKIMsaM MEXMOJIEKYIISIPHOTO OKUCIIeHUs-BoccTaHoBNeHus? [IpuBenuTe mpumepsl.
Kakue okucanTensH0-BOCCTAHOBUTENBHBIE PEAKIIUU OTHOCSTCS K PEAKIUSAM
JUCITPOTIOPITMOHUPOBAHUS (CAMOOKHUCIIEHUsI-cCaMOBOCcTaHoBNeHus)? [IpuBeauTe mpumepsl.
Kakue okucanTensHO-BOCCTAHOBUTENBHBIE PEAKIIUKA MOYKHO OTHECTU K PEaKIUIM
BHYTPUMOJICKYJISIPHOTO OKHCIICHUSI-BOCCTAHOBIIECHUS?
Anroputm METOIA DJIEKTPOHHOI'O BAJIAHCA. Ypasusiite npeasioxkennyro OBP
METOJIOM 3JIEKTPOHHOTO OajaHca.

Kpurepun onenuBanus:

Onenka «5» cTaBUTCS, €ClIi 00yJarolLI1iics OTBETHII Ha BCE BOIIPOCHI BEPHO.

Onenka «4» cTaBUTCS, €CIIM 00y4YaIOLUICS OTBETUII HA HE MEHEE ¥4 BOIIPOCOB BEPHO.
OneHka «3» cTaBUTCS, €ClIM 00Y4arOLUiics OTBETHII HAa HE MEHEE /2 BOIPOCOB BEPHO.
Onenka «2» cTaBUTCS, €CJIM 00yYaIOLIUIICS OTBETHII HA MEHEE /2 BOIPOCOB BEPHO.

2.1.6. Co3naHue mpe3eHTALMIi:

MaTepI/IaJIbI-HPGSGHTaI_[I/II/I TOTOBATCA CTYI[GHTOM B BUJC CﬂaﬁILOB C UCIIOJIB30BAHHUEM HpOF paMMLI
Microsoft PowerPoint.

[Ipe3enTanus He qomxHa ObITh MeHee 10 craiinos.

[lepBsIii TMCT — 3TO TUTYNBHBIHN JIUCT, HA KOTOPOM 00SI3aTE€IILHO JTOJKHBI OBITh MPEACTABIEHBI:

Ha3BaHME MPOEKTa; (haMuUJIs, UMsI, OTYECTBO aBTOpA; HAMMEHOBAaHUE KOJIIIEIKa,
Crnenyrommm cai oM TOJDKHO OBITh COJEpIKaHue, I7Ie TPEACTaBICHBI OCHOBHBIC ATAITHI
(MOMEHTBI) MMPE3EeHTAIINH.

Jlu3aiia - SproHoMuYecKre TpeOOBaHUS: COYETAEMOCTh I[BETOB, OTPAHHUECHHOE KOJIMIESCTBO
0OBEKTOB Ha CJIaije, IBET TEKCTA.

B nipe3enTanuu He0OX0AUMBI HMITOPTHPOBAHHBIC OOBEKTHI U3 CYIIESCTBYIOIIHNX IH(PPOBBIX
00pa30BaTENbHBIX PECYPCOB.

[TocneqauMu craiiamMu MPEe3eHTAIUH JIOJDKHBI OBITh TIIOCCAPHIA U CITUCOK JINTEPATYPHI.

Kpurepun ouennBanus:

[Ipe3enTarus y4amierocs oreHuBaeTcs oT 1 10 3 6aiIoB Mo CIEAYIOUTUM KPUTEPUSIM:
Juzaita u MmynsTUMeana-3QpQexTo.

1. [IBeToBO€ cooTHOIIEHNE POHA U TEKCTA;

2. Ucnonp30BaHue ONTUMAIBHOTIO KOJIMYECTBA IIBETOB (He Oosiee 3 1Jis TEeKCTa);
3. EnuHcTBO nu3aliHa BCeX ClalioB;

4. O60CHOBaHHOE NMPUCYTCTBUE aHUMAIIUH.

Conepxanue

1. ConeprkaHre COOTBETCTBYET MTOCTABIEHHOM 3a/1aue;
2. Undopmarus mpucyTCTBYET B JOCTATOUHOM JUIsl IOHUMaHHS 00bEME, HO ClIaifIbl HE
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NeperpyXeHsl,
3. ImeroT MecTo 000CHOBAaHHBIEC WILTIOCTPAIMH, Tpa(UKH, TaOIHIIBI;
4. Texct odopMiIeH TPaMOTHO ¢ cOOMOIcHHEM Op(dOrpaPUIECKUX HOPM.

Orenka «5» craBurcs 3a 24 - 21 Gaiur

Onenka «4» crasurcs 3a 20 - 16 6amios

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

Onenka «2» cTaBUTCS 3a IPe3eHTalNI0, Ha0paBIlyto MeHee 11 6amioB

2.2 IIpome:kyTOYHAS aTTeCTAIUSA
dopma MpoMeKyTOUHOM arTecTanuu: TudepeHIIMPOBAHHBIN 3aUeT.

2.2.1.Bonpocskl k 1u¢pgepeHIUPOBAHHOMY 3a4eTy:

ok~

©

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

OCHOBHBIE XMMUYECKHE MOHATHUA: BEIIECTBO, aTOM, MOJIEKYJIa, MOJIb, MOJIIpHAs Macca,
MOJIEKYJIIpHAs Macca. [laTe onpenenenue, IpuBeCTU IPUMEPHI.

XUMHYECKHE 3aKOHBI: 3aKOH COXPAaHEHHUs MacChl BEIIECTBA, 3aKOH IMOCTOSHCTBA COCTaBa
BEIIECTBA, 3aKOH ABOrajipo, CJIEJACTBUE 3aKOHa ABOTaapo.

[Tepnonnueckuii 3axon .M. Menaeneena. [lepuonnyeckas cuctreMa XUMUYECKAX 3JIEMEHTOB.
Crpykrypa I[ICXD.

Crpoenue aroma. DneKTpoHHO-Tpaduueckas Gopmyna.

3aBHCHMOCTh CBOMCTB XMMHUUYECKOI'O dJIEMEHTA U O6pa3OBaHHI)IX UM BC€IICCTB OT IIOJIOKCHUSA B

ITepuoamyeckoit cucreme JI.M. Menneneena;

Kiacchl HEOpraHMYECKUX COCTUHEHHI: OKCUIBI, KUCIIOTHI, OCHOBaHUS, coyd. Knaccudukarus,

XUMHUYECKHE CBOMCTBA.

['enernueckas CBA3b MEXAY KjacCaMH HEOpPraHM4ECKUX coelMHeHnN. CXxeMbl ypaBHEHUM
peaKuid.

OcCHOBHBIE TIOJIOKEHUS TEOPUU IEKTPOIUTUYECKON JUCCOLUALIIH.

Hucconmanus KUCIOT, menoyel, coneil. CTeneHp Juccouuaim.

Peaxiiun nonnoro oomena. Tumnst PUO.

I'maponus conen. Peakuus cpensl.

OKHCIUTENbHO-BOCCTAaHOBUTEINIbHBIE peakluu. MeTo/1 3JIEKTPOHHOTro OanaHca.

OO11ast XapakTepUCTHKA METAJLIOB.

OO0m1as XxapakTepuCTUKa HEMETAJLTIOB.

OcHOBHBIE TIOJIOKEHUS TEOPUU CTpoeHus bytieposa.

Oco0eHHOCTH OpraHMyYecKuX BemiecTs. M3omepus.

VYreBoopoabl, KilacCu(pUKaLUs YIIeBO10POIOB.

AJKaHBI: CTPOEHNE, HOMEHKJIaTypa, H30MepHsi, CBOMCTBA, ITOIy4YEHHUE.

AJTKEHBI: CTPOEHNE, HOMEHKIIATypa, U30MEPHsI, CBOMCTBA, ITOJIyUYEHHE.

AJKUHBI: CTPO€HHE, HOMEHKJIaTypa, U30MEpHsi, CBOWCTBA, MOITY4YECHHUE.

ATKaZMeHbl: CTPOEHHE, HOMEHKIIATYpa, U30MepHsl, CBOMCTBA, IIOTYyYECHHE.
ApoMaThueckue yriieBOI0pO/bl: CTPOEHHE, HOMEHKIIaTypa, U30MepHsl, CBOMCTBA, OTyYEHHE.
[TpuponHbie UCTOUHUKY yTiIeBoaopoaoB. Hed1h, mepepaboTka HedTH.
Kucnopozaconepskaiue opraHndecKke BEMecTBa, KiacCuuKaIusi.

CnupTsl: CTpO€HUE, HOMEHKIIATypa, U30MEPHUs], CBOICTBA, ITOJIyUYEHHE.

Anbaeruipl: CTpOCHUE, HOMEHKIIATypa, H30MEpPHsl, CBOUCTBA, MTOTyICHHE.

KapOoHOBBIE KUCIIOTHI: CTpOEHHE, HOMEHKJIATypa, U30MEpHsi, CBOMCTBA, MOTyUYeHHE.
CrnoxHble 23QUpbI: CTPOEHNE, HOMEHKIIATypa, N30MepHs, CBOMCTBA, MOJIyUYEHHE.
A3oTconepxkaliue OpraHMueCcKe BEIECTBA: aMUHbI, aMUHOKHCIIOTHI, HUTPOCOEINHEHN.
['eneTnyeckas CBA3b MEXAY KjacCaMH OpraHUYEeCKUX coenHEeHnH. CXxeMbl ypaBHEHHH
peaKuui.

2.2.2.3apaun k nuddepeHIHPOBAHHOMY 3a4eTy:
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10.

11.

12.

13.

14.
15.

16.

17.

18.
19.

20.
21.
22.
23.

24,
25.

Kakoii 06beM 3TuneHa MOXKHO NOMy4YuTh U3 92 rpammoB ciiupta? Beixon cocrasiset 80 % ot
TEOPETUYECKH BO3MOXHOT'O KOJTMYECTBA.

Kaxo#t 066EM Bo3yxa TpeOyeTcst sl TOJIHOTO CropaHus S 1 2,3 aumeTunOyranon-1?
(MaccoBas nosnst kuciaopoja B Bo3yxe cocraisiet 20%

Cxopk0 MIIITHIIATPOB OeH30u1a (11.= 0,78 r/Mi1) MOYKHO TOy4uTh K3 56 11 areTusieHa’?
Kakoii 005&M Boopoa BELACTUTCS, €CJIM B 3-MeTWII NeHTanoin-2 6pocuts 0,23 r Harpus?
Kakoit 06bEM 3TaHONa HY)KHO OKUCTUTD JUIs mostydeHus 11 r stananga? (IWI0THOCTh CIUpPTa
pasHa 0,8 r/m).

Kako#i 00bEM XJ10pa BCTYIUT B PEAKIINIO ¢ YKCYCHON KHCIIOTOM Maccoit 15 1, ecniu B peakuuu
JIOJKHA MOJTYYUTHCS XJIOPYKCYCHAas KUCIo0Ta?

Kakoii 006&M Bozayxa norpedyercs st moinHoro cropanust 100 r ykcycHOM KUCTOTHI?
(MaccoBas nons kucinopoja B Bo3yxe coctapisieT 20%)

Kaxkoii 00b&M Bo3ayxa norpedyercs st cropanus 8,8 r 2,2-austun Oyranans? (Maccoast
JIOJISI KUCJIOpoJia B Bo3ayxe cocTanisieT 20%)

CKOJIbKO TPaMMOB KapOu/1a KalbIHsl, KOTOPBIN conepKuT 16 % npumeceii, HyKHO 171
nonydenus 112 i anerunena?

N3 56 1 anermnena nomyuywin 88 r stanansa. Paccunraiite BeIXoa B % OT TEOpETHUECKU
BO3MOKHOTO.

CKOJIbKO TPAMMOB aJIbICTH/Ia HY)KHO B3SITh, YTOOBI IOXYYUTH 15T MPOMaHOBO# KHCIOTHI, 4TO
cocrasinseT 80 % oT TeopeTHuecKoro Bbxoaa?

13 10 r 3arps3HEHHOTO KapOwIa KaabIus MOMyIriu 2,24 i aneruieHa. Yemy paBHa MaccoBast
JoJ1s1 KapOua Kallbliis B UCXOJHOM oOpasiie?

Cxomnbko rpaMMoB 40 %-Holi a30THOW KUCIIOTHI HY>KHO B3SITh IS TOTydeHust 24,2 r
HUTpOOEH301a?

Cxomnbko rpamMoB 30 %-Hol MypaBbHHOM KHCIOTHI HY)KHO JUIS PACTBOPEHHUS 2,7 T aTFOMUHUS?
Kakoii, 00bEM Kucnopoaa norpedyercs i CKUTAHUS CMECH, COCTOoAIIEH 13 8 r MmeTaHa

u 11,2 i1 >rana?

Kakoil 06beM 3TuieHa I0IKEeH BCTYIUTh B PEakiuio, A Toro 4rodsl oOpazosanock 500 mu
crupra (. = 0,8 r/mm)?

Kakoil 06béM yryekucioro raza oopasyercs nmpu cropanuu 14 2,2-muMeTHI1 eHTaHas,
coneprkarero 15% npumeceii?

CKOJIbKO TpaMM YITIEKHCIIOTO Ta3a U BOAbI 00pa3yeTcsl MpU CropaHuH § T MeHTHHA?

Cxospko rpamMm cepeOpa BBIICIUTCS MPY B3aUMOJICHCTBUH 75T, 3-METHII TeKCaHaJI,
cozeprkarero 5% npumeceil ,¢c okcuaoM cepedpa’?

CkonbKo TpaMM OyTaHoJIa MOXHO TOIydnTh 13 85 rpammoB OyreHa? Beixon coctasisier 80 %
OT TEOPETUYECKH BO3MOXKHOTO KOJTMYECTBA.

Kaxkoii 00bem mporieHa MoxHO ToxydnTh u3 150 rpammoB crimpra? Beixon cocrasiser 85 %
OT TEOPETUYECKHU BO3MOXKHOTO KOJTMYECTBA.

Kakoil 00b€M yryekucioro rasa oopasyercs npu cropaiuu 76 v 2,4-nuMeTu rekcaHa,
coxepxaiuero 12% npumecein?

CKOJIBKO TpaMM YIJIEKHCIIOTO Ta3a U BOABI 00pa3yeTcsi mpu cropaHuu 45 T okraHa?

CKOJIbKO TpaMM YIJIEKHCIIOTO Ta3a U BOAbI 00pa3yeTcsl MpH cropaHuu 251 2-MeTui1 OyraHa?
Kaxkoii 00beM mpornuieHa T0HKeH BCTYIUTh B PEAKIUIO, Ul TOTO YTOOBI 00pa30BaIoCch

250 ma crimpta (1. = 0,9 v/mi)?

Kpurepun onenuBanus:

Onenka «5» CTaBUTCS, €CJIM 00y4arOUIUIiCs OTBETHII Ha BCE BOMPOCHI BEPHO U MPABUIIBLHO
peLI 3aady.

OrneHka «4» CTaBUTCSA, €CIIA 00YJAIONINIICS OTBETHII BEPHO HA TEOPETUIECKHE BOIIPOCHI, HO €CTh
HEJIOYEThI NIPH PEeILICHUH 3aJia4, WM, €CITU 00y4YaloIMiCs He MOJTHOCTHIO OTBETUII Ha
TEOPETUUECKHE BOIIPOCHI, HO BEPHO PELINII 3a]1auy.

Onenka «3» CTaBUTCA 32 OTBET, B KOTOPOM IPABUJIBHO BBITIOJIHEHO HE MEHEE 72 OT BCEX 3a/laHH.
OrneHka «2» CTaBUTCS 3a padOTy, B KOTOPOI HE BHITIOTHEHO 00JIee MOJOBUHBI 3a/IaHUM, HE
peleHa 3ajaya.
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