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1. OBIIASI XAPAKTEPUCTHUKA PABOUYEN ITPOI' PAMMBI JIUCIIUILIAHBI
XUMHUA

1.1 O6aacTh NpUMEHEHHsI POTPAMMBbI

Pabouas mporpamMMa NHUCHUIUIMHBI SIBISIETCS 4YacThblO OCHOBHOW MpodecCHOoHaNbHOM 00pa3oBa-
TENBbHOM mporpammsel, pazpadoranHoil B coorBercTBUH PI'OC CIIO no mpodeccun 21.01.01 Oneparop
He(TsHBIX 1 ra3oBbIX ckBakuH GI'OC COO, OOIT COO u ¢ yueToM COOTBETCTBYIONTUX TPUMEPHBIX pa-
004nx TporpamMm 0011e00pa30BaTEIBHBIX JUCIUTUIHH.

1.2 MecTo AMCHMIIMHBI B CTPYKType OCHOBHOIl mpodeccHoHAIbHOI o0pa3oBaTeabHOI
NPOrpaMMbI:
o0mieoOpa3oBarenbHast MOATOTOBKA, Oa30BbIi YPOBEHBb MOATOTOBKH.

1.3 Ileasb u MJIaHUPyeMble Pe3yJabTAThl OCBOEHHSI TUCHUILIUHBI B co0TBeTcTBUH ¢ PI'OC
CIIO u na ocaose ®IOoC COO

dopmupoBaHue y 0OydyarolIMXCsl MPEACTABICHUS O XUMHUYECKOW COCTaBJISIOIIEH €CTeCTBEHHO-
Hay‘IHOf/'I KapTHUHBI MHUpPa KaK OCHOBBI IIPUHATHA peHIGHI/If/i B JKM3HCHHBIX U MMPOU3BOACTBCHHBIX CUTYyallH-
X, OTBETCTBEHHOTO ITOBEACHUSI B IPUPOAHOM CpELE.
OcBoenue kypca « XMMUS» npeanonaraeT pemieHue cieyomux 3a1ay:

e (QopmupoBaHHE MOHMMAaHUS 3aKOHOMEPHOCTEH MpPOTEKaHWs XMMUYECKUX IPOLIECCOB M SBJICHHUHA B
OKpY’KaIoIlEel Cpelie, LEIOCTHOM HayYHOW KapTHHBI MHPA, B3aUMOCBSI3U U B3aUMO3aBUCUMOCTHU €CTe-
CTBCHHLIX HAYK;

® pa3BUTUE YMEHMs COCTaBIATH (POPMyJIbl HEOPraHMUECKUX U OPraHMYECKUX BEILIECTB, YPAaBHEHHs XU-
MHUYECKUX PEaKLUil, OObACHATh UX CMBICI, HHTEPIPETUPOBATh PE3yJIbTaThl XUMHUYECKUX IKCIIEPUMEH-
TOB,

¢ (QopmMHpOBaHUE HABBIKOB NPOBEJCHUS MPOCTEHIINX XUMHUECKUX 3KCIIEPUMEHTATBHBIX UCCIIET0BAaHUI
¢ co0roIeHNeM MpaBmil 6€30I1aCHOT0 0OpaIlleHHs ¢ BEIECTBAMU U 1JaOOpaTOpHBIM 000PYAOBaHUEM;

® DA3BUTHUC YMCHUA UCIIOJIB30BATh I/IH(bOpMaIII/IIO XUMHYECCKOT'O XapaKTepa U3 pa3IMIHbIX UCTOYHHUKOB,

e (GOopMUPOBAHHE YMEHUI MPOTHO3UPOBATH MOCIEACTBUS CBOCH NEATENHHOCTH M XUMUYECKUX MPHUPOI-
HBIX, OBITOBBIX U MPOU3BOICTBEHHBIX MTPOIIECCOB;

L (1)0pMI/IpOBaHI/I€ IIOHUMAaHUA 3HAYUMOCTHU I[OCTI/I)KGHI/II\/'I XUMHYECKON HAayYKH U TEXHOJIOTHH IJid pa3Bu-
THS COLIMATILHOM U TPOU3BOACTBEHHOH cep.

Ocoboe 3HaueHue JUCUUIUIMHA UMeeT npH popmupoBanuu u pazsutuu OK u I1K:

Il1anupyembie pe3yJbTaThl 0CBOECHHS M CHUILINHBI
Oo6uue JAucuuniimHapHeple (MpeaMeTHbIe)

Kox n HammeHO-
BaHHe (POPMUPY-
e€MbIX KOMIIe-
TeHIHH

OK 0I.

Br16uparts crio-
COOBI perIeHus
3amay npodeccu-
OHAJILHOMU Jies-

B wactu TpymoBoro BocHuTa-
HUA.

- TOTOBHOCTh K TPYJIy, OCO3Ha-
HUE IIEHHOCTHU MacTepCTBa, TPY-
IOII00HE;

Bmagers cucremMoil XMMHYECKHUX 3HAHMH,
KOTOpas BKJIFOYAET;

OCHOBOIIOJIAraloNINe MOHATHS (XUMUYECKUH
DJIIEMEHT, AaToM, OJIIEKTPOHHAs O000J0YKa
atroma, S-, p-, O-DJIEKTpPOHHBIE OpPOUTAIH

TEJILHOCTU IIPU- - TOTOBHOCTh K AaKTHUBHOHM jesi- | aTOMOB, HOH, MOJICKYy/la, BaJICHTHOCTD,
MEHUTEIBHO K TEJIbHOCTH TEXHOJIOTMYECKOM H | JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb
pa3INYHBIM KOH- | COLMAJbHOM  HaNpaBICHHOCTH, | OKUCICHUA, XHUMH4YECKasd  CBA3b, MOIIb,
TEKCTaM CIOCOGHOCTh  MHHUIMHPOBATH, | MOSIDHAS  Macca,  MOJISIPHBI  00BeMm,




IUTAHUPOBATh M CAaMOCTOSTEIIEHO
BBIMOJIHATh ~ TaKyl  JIesATelb-
HOCTb;

- MHTEpEC K pa3InyHbIM chepam
npodeccCHOHaNBHON JIeSTEeTbHO-
CTH,

OBnajeHue  yHHUBEPCAJTbHBIMU
y4eOHBIMU  [1O3HABATEIbHBIMU
NEUCTBUSIMU:

a) 0a3oBbIC JIOTMYECKHUE JCH-
CTBUSI:

- CaMOCTOSTEIBHO (HOPMYITHPO-
BaTh U AaKTyaJU3UpOBaTh IMPO-
OysieMy, paccMaTpuBaTh €€ BCe-
CTOPOHHE;

- YCTaHABJIHMBATh CYIIECCTBECHHBIN
NpU3HAK WJIM OCHOBAaHHUA JUIA
CPaBHEHHUsI, KJacCU(PUKALUU U
000011IeHH S ;

- OMpeNeNATh UENU ICSTeNbHO-
CTH, 3a/laBaTh TapaMEeTPbl W
KPUTEPUU UX TOCTHIKEHUS;

- BBISBIISITH 3aKOHOMEPHOCTH U
MPOTUBOPEUHS B paccMaTpHBae-
MBIX SIBJICHUSX;

- BHOCHTb KOPPEKTHBHI B Jes-
TEIBHOCTh, OLICHUBATH COOTBET-
CTBUE PE3yJIbTATOB LIEJSM, OIle-
HUBAaTh PUCKH IIOCJIEACTBUM Jie-
ATEIHbHOCTH;

- pa3BHBaTh KPEATHBHOE MBIIII-
JIeHHE TPHU PEIICHUU KUZHEH-
HBIX MPOOIIEM

0) 0a30BbIC HCCIEAOBATEIBCKUE
JIEUCTBHUS:

- BIAJEeTh HaBBIKAMHU Y4eOHO-
HCCJIEIOBATEIIbCKOM M IPOEKT-
HOM JesITeNbHOCTH, HaBBIKAMU
paspetnieHus npoouem;

- BBISIBJIATH MMPUIUHHO-
CJICACTBCHHBIC CBA3U U aKTYyaJln-
3UPOBATb 3a/la4y, BBIABUI'ATb

TUIIOTE3Y €€ PEelIeHUs], HAaXOJUTh
apryMeHThl JUIsl JOKa3aTeNnbCTBa
CBOMX YTBEp)KJIEHUH, 3a/l1aBaTh
napaMeTpsl U KpPUTEpPHM pelie-
HUS,
- AHAJIM3UPOBATh MOJTYYCHHbBIE B
XO0Jle pelleHus 3a/ladll pe3yiib-
TaTbl, KPUTHUYECKH OLICHUBATb
UX JOCTOBEPHOCTh, IPOTHO3U-

poBaTb HU3MCHCHHC B HOBBIX

VIJIEPOOHBIA  CKeJleT,  (PyHKIMOHAIbHAsS
TpyIma, paiauKal, HW30MEpHs, H30MepHI,
TOMOJIOTHUYECKHI psiz, TOMOJIOTH,
YIII€BOAOPOIBI, KHCJIOPO/I- u
a30TcoJIepIKaIINe COCIMHEHUS,
OMOJIOTUYECKU AKTHBHbBIE BEIIIECTBA
(yrmeBompl, KUpBL, O€IKH), MOHOMED,
MOJIMED, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COSTMHEHMS,
KpUCTaJITNYeCKast peleTka, THUIIBI
XHUMUYECKHUX peakiuii
(OKHCIUTENbHOBOCCTAHOBUTEIBHBIE, SK30-U
SHIOTEPMHUUYECKHE,  pPEaKUUHd  HOHHOTO
oOMmeHa), pacTtBop, AIIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AIIEKTPOIUTHIECKAS
JICCOIIMALINS, OKHCITUTEIb,
BOCCTAHOBUTENIb, CKOPOCTh XHMHYECKOH
peaKIyy, XMMHUIEeCKOE PaBHOBECHE), TEOPUHU
U 3aKOHBI (TEOPHS XMMUYECKOTO CTPOCHHS
oprannyeckux Bemects A.M. bytieposa,
TEOPHs DIIEKTPOIUTHICCKON JUCCOLUAIIHH,
nepuonnueckuil 3akon [[.1. Menneneesa,
3aKOH COXpaHEeHUs Macchl),
3aKOHOMEPHOCTH, CHMBOJIMYECKHU  SI3BIK
XMUMUH, (DAKTOJIOTHYECKUE CBEICHHS O
CBOWCTBaX, COCTaBe, IOJIyYCHHH U
0€30IaCHOM HCIIOJIb30BAHUN Ba)KHEHIIINX
HEOPraHMYECKUX M OPraHMYECKUX BEIICCTB
B OBITY M NPAaKTUYCCKOW JIEATEIHHOCTH
YeJI0BEKa;

- YMETh BBISABIATH XapaKTEpHBIC MPH3HAKU

u B3aMMOCBA3b HU3YUCHHBIX HOHHTI/Iﬁ,
NPUMCHATH  COOTBETCTBYIOIIHWEC  ITOHATUSA
npu OIlMCaHnunu CTPpOCHUA U CBOICTB

HEOPraHMYECKUX U OPraHMYECKHX BEILECTB
U WX IPEBPAIICHNUH; BBISBIATH B3aUMOCBS3b
XUMHUYECKMX 3HAaHUM C TOHATUSAMU H
IpeJICTaBICHUSMHU IpyTUX
€CTECTBEHHOHAYYHBIX MPEAMETOB;

- yMeThb HCIIOJIb30BaThb HAMMEHOBaHUS
XUMHUYECKHX COETMHEHUIN MEXIyHapOHOTO
COK3a TEOPETUYECKOM W MPHUKIAJTHON
XUMUM W TPUBHAIbHbIE  HA3BaHUSA
BaXHEHMIIMX BeIIeCTB (ITUJIEH, alleTUJIEH,
TJIALIEPYH, ¢enou, dopmanbaerusa,
YKCYCHasl KHMCIIOTa, TJIUIUH, YrapHbId Tas,
VIIEKUCIBI  ra3, aMMHuakK, ramieHas
U3BECTh, HEralleHass W3BECTb, INUThEBas
coja M JIpYrHX), COCTaBJIATH (POPMYJIBI
HEOPraHMYECKUX U OPTaHUYECKUX BEIIECTB,

yYpaBHEHHS XUMHUYECKHX peaKIuid,
OOBSICHATh WX CMBICH; HOJATBEPXKIATh
XapakTepHble  XHMHYECKUE CBOICTBa




YCIIOBUSIX;
-- YMETh TEPEHOCUTHh 3HAHUS B
IIO3HABATENbHYI0 M IIpaKTHYe-
CKyI0 00JacTH KHU3HEIesTelb-
HOCTH;

- YMETh WHTETPUPOBATH 3HAHUS
U3 pasHbIX MPEIMETHBIX 00ia-
CTei;

- BBIZIBUT'aTh HOBBIC UJIEH, TIPEA-
Jarath OPUTMHAJIBHBIC MOJXO/IbI
U peIeHNS;

U CIIOCOOHOCTHh MX HCIOJIb30Ba-
HUSI B [TO3HABATEIbHOM M COIH-
aJIbHOM MPAKTUKE

BEIIECTB COOTBETCTBYIOIIUMHU
HKCIIEPUMEHTAMU U 3alMCSIMH ypaBHEHUU
XUMHUYECKUX PEaKIIHii;

- YMETh YCTaHaBJIMBATh MPUHAIJICKHOCTH
M3YYEHHBIX HEOPraHUYECKUX u
OpraHMYECKUX BEIIECTB K OINpeesIeHHBIM
KjlaccaM M TpyomamM  COEIUHEHHIH,
XapaKkTepu30BaTh MX COCTaB M BaKHEHIIIHE
CBOIICTBa; OMpENENATh BUIbl XUMHUYECKUX
CcBsI3ei (xoBaJIeHTHaA, MOHHas,
MeTaJlJIn4ecKas, BOJIOPOJIHAS), THUIIBI
KPUCTAJUIMYECKUX  PELIETOK  BEIIECTB;
KJIACCU(UITUPOBATH XUMUYECKUE PEAKIINH;

- chopMHpOBATH MPEACTABICHUS: 0
XUMHYECKON COCTABIISIIOLLIEH
€CTECCTBEHHOHAY4YHON KapTUHBI MUPA, POJIU
XUMHU B IIO3HAHUH SIBJICHUU mpupoanl, B
(GOpPMUPOBAHUM MBILUIEHUSI U KYJIbTYpPbI
JIMYHOCTH, ee (byHKINOHATIHLHON
IPaMOTHOCTH, HEOOXOIMMOU JUIsl pelIeHus
MPAKTUYCCKUX 3a1a4 u 3KOJIOTHYECKHU
00OCHOBAHHOTO OTHOLIEHHUS K CBOEMY
3JI0POBBIO U MIPUPOJHON CpPELIE;

- yMeThb  TOpPOBOAUTH  pacueTsl IO
XUMHYECKUM (opMylnaM U ypaBHEHUSIM
XUMHUYECKUX PEAKIHi C HCIOJIb30BaHUEM
bu3MYECKUX BEIMYMH, XapaKTEPU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI:

Macchl, o0bemMa (HOpMalbHbBIE YCIOBHUA)
ra3os, KOJINYECTBA BEIIIECTBA;
UCIIONIb30BAaTh  CUCTEMHBIE  XUMHUYECKHE
3HaHUA NI TOPUHATUS ~ pPElIeHHH B
KOHKPETHBIX  JKM3HEHHBIX  CHUTYaIUsX,
CBA3aHHBIX C  BeIIeCTBAMH U  HX
MPUMEHEHUEM

OK 02.
Hcnons3oBats
COBpPEMEHHBIE
CpezacTBa MOUCKa,
aHaJM3a U uH-
TepIIpeTaIiu
uHboOpMalnH, U
nH(pOpMaLMOH-
HbIE TEXHOJIOTUU
UTSL BBITTOJTHEHHS
3anad npodeccu-
OHAJbHOM JIes-
TEJIbHOCTH

B o0nactu meHHOCTH HAay4HOTO
MO3HAHUS:

-c(hOpPMUPOBAHHOCTh MHUPOBO3-
3peHHs], COOTBETCTBYIOILETO CO-
BPEMEHHOMY YPOBHIO Pa3BUTHUS
HAayKM U OOIIECTBEHHOW IpaK-
TUKH, OCHOBAHHOTO Ha JUanore
KYJBTYD, CHOCOOCTBYIOLIETO
OCO3HAHMIO CBOErO MECTa B IIO-
JMKYJTBTYPHOM MHUDE;

- COBEPIIIEHCTBOBAHUE SI3IKOBOM
U YUTATEIbCKOH KYJIBTYPHI Kak

CpeicTBa B3alMOJEHCTBUSA
MEXIy JIIOJbMU U TIO3HAHUA
MUDPA;

- OCO3HAHME IIEHHOCTH Hay4YHOU

- YyMeTh IUTAHUPOBATh W BBINOJHATH XUMH-
YeCKUH IKCIIEPUMEHT (TIpeBpaIIeHusi opra-
HUYECKUX BEIIECTB MPU HarpeBaHHUM, MOTY-
YeHHE JTUJICHA W HM3yYCHHE €ro CBOWCTB,
KayeCTBEHHbIE pPEaKLIMU Ha albJIeTUbl,
KpaxMaJl, YKCYCHYIO KHCIIOTY;

JeHaTypaluss OeIKOB MpH HarpeBaHMH,
[[BETHbIE pEaKIMHU OEIKOB; MPOBOIUTH
peakiMM HOHHOTO OOMEHa, OIpEenesiTh
Cpelly BOJHBIX PAacTBOPOB, KaueCTBEHHBIE
peaknuu Ha cynabgaT-, KapOoOHAT- U XJIOPHUI-
aHMOHBI, HA KaTHOH AaMMOHHS; pelaTh
HKCIEpUMEHTAIbHbIE 3aJlaydl [0 TeMaM
"Meramibr" u "Hemertanmnst") B
COOTBETCTBUM C TpaBUJIAMH  TEXHHUKH
O0e3omacHocTH ~ mpu  oOpameHMH — C




NeSITeITbHOCTH, TOTOBHOCTh
OCYIIECTBIISITh  MPOCKTHYIO U
UCCIICIOBATEIIbCKYIO  JIESTEIb-
HOCTh HMHJIWBHUIYaTbHO ¥ B
rpymre.
Osnajenue
y4eOHBIMU
JICUCTBUSIMU:
B) pabota ¢ uHpopMaIuei:

- BJIQJICTh HABBIKAMH TOTyUCHUS
UHPOpPMALIUK M3 HCTOYHUKOB
pa3HbIX TUIIOB, CAMOCTOSITEILHO
OCYILECTBIISATh TIOWCK, aHaJIN3,
CUCTEeMATH3AIMI0 U HWHTEpIIpe-
TaIM0 WHPOPMALIUU PA3INIHBIX
BUJIOB 1 (DOPM Tpe/ICTaBICHUS;

- co37aBaTh TEKCThl B pa3jiHy-
HBIX (hopMaTax C y4yeToMm Ha3Ha-
yeHus WH(OPMAIUU W TICIICBOM
ayJqUTOpUHU, BBIOUpAs  ONTH-
MallbHYI0 (OpMy TIpencTaBiie-
HUS M BU3YaJIU3aIiH;

- OICHUBATh JOCTOBEPHOCTH,
JIETUTUMHOCTDh WH(pOpMAIINH, €
COOTBETCTBHUE IPABOBBIM H MO-
pPaTbHO-3TUYECKUM HOPMaM;

- HCIOJIB30BaTh CpEACTBA WH-
(GOpMalMOHHBIX U KOMMYHHUKa-
[MOHHBIX TEXHOJOTHH B pere-
HUHM KOTHUTUBHBIX, KOMMYHUKa-
TUBHBIX M OPTaHU3AIMOHHBIX
3aa4 ¢ cobmoaeHueM TpedoBa-
HUH SPTOHOMHUKH, TEXHUKH 0€3-
OMACHOCTH, THTHUEHBI, PEcypco-
cOepexeHMsl, MPaBOBBIX U ITH-
YecKMX HOpPM, HOpM HH(pOpMa-
IIMOHHOK 0€30ITaCHOCTH;

- BIAJCTh HAaBBIKAMU PACIO3Ha-
BaHUs W 3aIIUTHl WHPOPMAIIUH,
UHPOPMALIMOHHOM  Ge30macHo-
CTH JINYHOCTH ;

YHUBEPCaJIbHBIMHU
[103HABATEJIbHBIMU

BElIECTBAMHU u 1abopaToOpHBIM
000pyI0BaHUEM; MIPEACTABISATH PE3YIbTATHI
XUMHUYECKOTO JKCIlepUMeHTa B  (dopme
3allUCH  ypaBHEHUH  COOTBETCTBYIOIIMX
peakuuii U (HopMynUpoBaTh BBIBOJBI Ha
OCHOBE ITHX PE3yJIbTaTOB;

- YyMeThb aHAIM3UPOBATh XHUMHUYECKYIO
nH(pOpMaLIMIO, TMOJYy4aeMyl) U3 pa3HbIX
HUCTOYHUKOB (cpencts MaccoBOH

uHpopmanuu,cetb UHTEpHET U 1pyrue)

- BJIQJICTh OCHOBHBIMU METO/IaMU Hay4HOT'O
MO3HAHUS BEIIECTB M XUMHUYCCKHUX SBICHHIA
(HabmoeHne, W3MEpEeHUe, SKCIECPUMEHT,
MOJICJIUPOBAHUE);

- YMETh NPOBOAWTH  pacyeTrbl  TI0
XUMHYECKUM (OopMynaM H ypaBHEHUSM
XUMHYECKUX PEAKIMA C HCIOJIb30BAaHUEM
(U3HYECKUX BEJIWYMH, XapaKTePU3YIOIIUX
BEIIECTBA C KOJHYECTBEHHOH CTOPOHBI:

Macchl, oObeMa (HOpMalbHbIE YCJIOBHUSA)
rasos, KOJINYECTBA BEILECTBA;
HCIIOJIBb30BATh CHUCTEMHBIC XUMHNYCCKUEC
3HaHUS i1 INPUHATHAA ~ pEUuIeHUud B
KOHKPETHBIX  JKM3HEHHBIX  CHUTYaIHsX,
CBSI3aHHBIX ~ C  BEIIECTBAMH U HX
NPUMECHEHHEM.

OK 04.
OddexTuBHO
B3aUMOJICICTBO-
BaTh U paboTath
B KOJUIEKTHUBE U
KOMaH/Ie

TOTOBHOCTh K CamMOpa3BUTHIO,
CaMOCTOSITCIBHOCTH M CaMoO-
ONPEIEIICHUIO;

-OBJIaJIcHUE HABBIKAMH Y4€OHO-
HCCIIEIOBATENILCKOM, MPOEKTHOM
W COITMAJIBbHOMN JIeSITCILHOCTH;
OBnajgeHue  yHHUBEpPCATbHBIMU
KOMMYHUKATUBHBIMU  JIEHCTBH-
SIMH;

0) cCOBMECTHasI IeSITEIIbHOCTD:

- IIOHHMMAaThb M HCIIOJb30BaTh

- YMETh IUIAHUPOBATh U BBINOJIHATH XUMHU-
YEeCKHUIl SKCIIEPUMEHT (IIpEeBPALLECHUS

OpraHMYECKUX BEIIECTB IIPU HArpeBaHMH,
MOJIyueHUEe JSTUJIEHA U HU3Y4YEHHE €ro
CBOICTB, KAUECTBEHHBIE PEAKIIMM HA aJbJe-
TU/BI, Kpaxmall, YKCYCHYIO KHUCJIOTY; JleHa-
Typauus OEJIKOB IPH HarpeBaHUU, LBETHBIE
peakiuu OeIKOB; IPOBOJUTH PEAKIIMH HOH-
HOro OoOMEHa, ONpEeNeNsiTh Cpeay BOJIHBIX
pacTBOpPOB, KAa4yeCTBEHHbIE peaKkIMH Ha
cynbdar-, KapOoHAT- U XJIOPHJI-aHUOHBI, HA




MpEeUMyIeCTBA KOMAaHAHOU U
WHAUBUIYAIBHON pabOTHI;

- MPUHUMATh LEJIU COBMECTHOMU
JIeSATEeIbHOCTH, OpPraHU30BHIBATH
U KOOPJAWHUPOBATH JACUCTBUS IO
€e JIOCTHXKEHHMIO: COCTaBIISATh
IJIaH JICMCTBUM, paclpeneiisiTh
pOJIM C y4€TOM MHEHUH Yy4acT-
HUKOB 00CYXJaThb pe3yJbTaThl
COBMECTHOH paboTHI;

- KOOPAMHHUPOBATH U BBIIOJIHATH
paboTy B YCIOBHSIX peabHOTO,
BUPTYaJIbHOTO M KOMOMHHPO-
BaHHOI'O B3aMMOJCHCTBUS;

- OCYWIECTBJISATh IO3UTHBHOE
CTpaTeruyeckoe TMOBEACHUE B
Pa3IMYHBIX CUTYyallUsAX, MPOSB-
JSATh TBOPYECTBO U BOOOpaXKe-
HUE, ObITh NHUITUATUBHBIM.
OBnaneHue  yHUBEPCAIbHBIMU
PETYJISITUBHBIMU JICHCTBHUSIMH:

) OpUHITHE ceOsl U APYTUX JIFO-
Jen:

- NPUHMMATh MOTHUBBI M apry-
MEHTBI JPYTUX JIOACH MpU aHa-
JU3€ Pe3yNbTaToOB JEeSTENbHO-
CTH;

- IpU3HaBaTh CBOE MPABO M Mpa-
BO JPYTHX JIIOJIeH Ha OIIMOKH;

- pa3BuUBaTh CIOCOOHOCTH TIO-
HUMAaTh MUP C TO3UIIUU IPYTOTO
YeJI0BeKa.

KaTHOH aMMOHUS; pelaTh 3KCIEPUMEH-
TaJbHBIE 3a7aud 110 TeMaM '"MeTtamisl" u
"Hemeramiasl'") B COOTBETCTBUU C IMpaBUIIa-
MU TEXHHKHU 0€30MaCHOCTH MPU 0OpaIieHUH
C BellecTBaMU U J1a00OpaTOPHBIM 000PY/I0-
BaHHMEM; MPEJICTABIATh PE3YyIbTaThl XUMHU-
YecKOoro JKCIepUMEHTa B ¢opMme 3amucu
YPAaBHEHUN COOTBETCTBYIOIIMUX PEAKLUUN H
¢dbopMynupoBaTh BBIBOABI HA OCHOBE ITHX
pE3yIbTaTOB

OK 07. B obOnactu  skosormyeckoro | -  cOpMHpOBATH NPEACTABICHUS: 0
CopnelicTBOBaThH BOCITUTAHHUS XUMUYECKON COCTABIIAIOLICH

COXPAHEHUIO - c(hOpMHUPOBAHHOCTD €CTECTBEHHOHAYYHOU KapTHUHBI MUpPA, POIU
OKpY Karollen JKOJIOTUYECKOU KYJbTYpBl, | XUMUU B IIO3HAHUM SIBICHUU IPUPOJIBI, B
Cpenbl, [IOHUMaHue BIMAHUA | GOPMUPOBAHMM MBIIUICHUSI U KYJIbTYpPbI
pecypcocOepex COLMAIIBHO-DKOHOMHUYECKHUX JINYHOCTH, ee (byHKIMOHATBHON
€HUIO, IIPOLECCOB Ha COCTOSIHUE | TPAMOTHOCTH, HEOOXOAUMOW Ui pelIeHHs
IIPUMEHSATH OPUPOJHOM M COLMAIBHOU | MIPAKTUYECKUX 3aJad4 U  DKOJIOTMYECKH
3HaHUs 00 Cpefibl, OCO3HAaHUE INI00ATBHOTO | 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY
U3MEHEHUU Xapakrepa JKOJIOTUYECKHUX | 3J0POBBIO U IPUPOJHOM Cpeae;

KJINMATa, npobiuewm; yMeTh COOJIIOJIaTh MpaBUJIa HKOJOTHUYECKH
MIPUHIUTIIBL - IJIAHUPOBaHUE U | 11e1ecoo0pa3Horo IMOBEACHUS B OBITY U
OepeKITMBOr0o OCYLIECTBJIEHME  JEUCTBMM B | TPYJOBOW JESATEIBHOCTH B LENAX COXpaHe-
IIPOU3BO/ICTBA, OKpYXaIOLIel Cpele Ha OCHOBE | HHs CBOETO 3I0POBbS M OKPY)KAIOMIEH MPH-
3(1)(1)6KTI/IBHO 3HaHUA  IeJed yCTOfI‘IHBOFO poI{Hoﬁ Cpelbl; YYUTBIBaTh ONACHOCTH BO3-
JENCTBOBATh B pa3BATHA HEJIOBCYCCTBA, JICUCTBUS HA JKHUBBIE OPraHU3MBI OIpeJe-
T-Ilf)e:’)BI)I'-IaI\/’IHI:;IX AKTUBHOC HCIIPUATHC HeﬁCTBHﬁ, JICHHBIX BEIIECTB, IOHUMAs CMBICII IOKa3a-
CUTyalusax TIPUHOCHIINX BPEI | Tens mpenenbHOM JOIMYCTUMOM KOHIIEHTpA-

OKpYXKarolleu cpene; MU
- YMEHHE IIPOTHO3UPOBATH




HeOIaronpusiTHIC

DKOJOTHYECKHUE MOCJIEACTBUSA
NPEANPUHUMAEMBIX  JEHCTBUH,
Mpea0TBpaIiaTh ux;

- pacuIMpeHue OIIBITA
IEATEIbHOCTH  DKOJIOTHYECKOM
HaIpaBJICHHOCTH;

- OBJIQJICHUE HABBIKAMH y4eOHO-
UCCIIEI0BATENIbCKON, POEKTHON
Y COLMAIbHOMU ACSITEIbHOCTH;

K 4.1.
[ToxroraBnuBaTh
1 00CITyKUBaTh
UCCIIEI0BATEIb-
ckoe (IIpuoopsl,
ammaparypa),
BCIIOMOTaTEITb-
HOe 000pyI0Ba-
HUE

B ob6nactu npodeccrnonanmzma:
TFOTOBHOCTb K TPYAY, OCO3HaHHE
IIEHHOCTH MacTepcTBa, TPYAO-
Irooue;

UHTEpEC K pa3inyHbIM cdepam
npoeCCHOHATIBHON JIeSTEIbHO-
CTH,

BHOCUTh KOPPEKTUBBl B Jies-
TEJIHOCTh, OLIEHHBATH COOTBET-
CTBHE PE3YJIbTATOB LIEJSM, OLe-
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 pPe3ylib-
TaThl, KPUTHYECKH OICHUBATH
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
YIJIEBOJIOPOAHOIO CBIPBS, IIACTOBOW BOJBI,
XUMHUYECKUX PEAreHTOB, IPUMEHSIEMBIX
MaTepUasoB.

2.
2.1.

CTPYKTYPA U COAEP KAHUE JUCHUIIJINHBI
O0beM TMCHUIIJIMHBI M BH/IbI Y4e0OHOH padoThl

Buj yueGHoii padoThl

O0beM B yacax

O0bem 00pa3oBaTeIbHOI MPOrpaMMbl JUCHHUILINHBI 78
BT. 4.:

1. OcHoBHOe coiep:kaHue 76

BT. Y.:

TEOpeTUIEeCKoe 00ydeHne 38

MPAKTUYECKHUE 3aHSITUS 20




1a00paTOPHBIE 3aHATHS 12
2. TIpodeccnoHaLHO OPUEHTHPOBAHHOE Colep:KaHue (coep:KaHue 6

MPUKJIAJTHOT0 MOYJIsA)

BT. 4.

TEOpPEeTUYECKOe 00yUeHue 2

MPAKTUYECKHUE 3aHITUS 4
nabopaTopHbIe 3aHATHS -

CamocTrosTenpHas padoTa (MHIUBUYaTbHBINA TPOSKT) 2

IIpome:xkyTouHas arrecranus B popme 1uppepeHHPOBAHHOIO 3249€Ta
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2.2. TemaTnueckni IJIaH U coAepxkaHue TucHUILIMHBI «XUMMUS »

HaumeHoBanue Coneprxanue y4eOHOro Mmarepuasia (0CHOBHOE U PO(PecCHOHAILHO-OPUEHTHPOBAHHOE), Oo0bem | @opmupyemblie
pa3aesioB U TeM JadopaTopHble U MPAKTUYECKHE 3aHATHSA, CAMOCTOSITE/IbHASA padoTa 00y4aroIuXxcst 4acoB KOMIIeTeH U U
1 2 3 4
OcHOBHOI pa3jien 70
1 cemecTp 38
Pasnes 1. OcHOBBI cTpOeHHsI BellleCTBA
Tema 1.1. Copaepxanne yueOHOr0 MaTepHaJa
Crpoenne aToM0OB CoBpeMeHHas! MOJIENb CTPOSHHS aToMa. X UMHUYECKHUIN 3JIeMEHT. DJIeKTPOHHAas KOH(UTYypalus aToMa.
XUMHUYECKHUX 1 | Knaccubukaiys XUMHYECKHX IEMEHTOB (-, p-, d-37eMeHTbI). BaeHTHOCTD. DJIeKTPOHHAs IPHPOIa 2
3JIEeMEHTOB U XUMUYECKOH CBsI3U. BUIIBI XUMHUYECKOH CBSI3U (KOBAJICHTHAS, HOHHASI, METAJUIMUCCKasl, BOJOPOTHAS)
npupona IIpakTuyeckoe 3ansitue Nel 0KO01
XHMHYECKOi 2 CocraBieHue EKTPOHHBIX KOHQUTypalHii aTOMOB XUMHUYECKHX JIEMEHTOB. Y CTAHOBIICHHE CBSI3H 2
CBHA3MN MEXKy CTPOCHHEM aTOMOB XUMHUUYECKHUX NIEMEHTOB U IIEPUOJUYECKUM U3MEHEHUEM CBOMCTB XUMHU-
YECKHX JIEMEHTOB M MX COSIMHEHHUH B COOTBETCTBHUH C MoJIokeHHeM lleproandeckoil cucTeMsl.
Tema 1.2. Coaep:xanue y4eOHOro MaTepuaJia 2
Ilepnoanyeckuii ITpakTHueckoe 3ansaTne Ne2
3aKOH M Tadumna [Tepuonnueckas cucrema xumudeckux 3neMeHToB J.U. Menneneesa. @uznyeckuil CMbICI. 3aKOHO- 0KO1
.U. MenaeneeBa 3 | MepHOCTH U3MEHEHUS CBOMCTB XUMHUYECKHUX 3JIEMEHTOB, 00pa3yeMbIX UMM MPOCTHIX U CIIOKHBIX Be- 2 0K02
LIECTB B COOTBETCTBUHM C IOJIOKEHHEM XUMHUYECKOTo 3eMenTa B [lepuonuueckoit cucteme. Mupo-
BO33pEHYECKOE M HAyUYHOE 3HAYCHHE.
Paznen 2. Xumuyeckue peakuu 16
Tema 2.1. Conep:xanue yueOHOro MaTepuasia 10
Tunet 4 Knaccudukanys u THIIBI XAMUYECKUX PEAKIMN C yHaCTHEM HEOPraHMYECKHX BELIECTB. 5
XHMHECKHX CocraBieHue ypaBHEHHUI peakIuii COETUHEHHUS, PA3JI0KEHHs, 3aMeIeHNUs], OOMEeHa.
peaxkunu YpaBHEHHUS OKUCIIEHUS-BOCCTaHOBIeHHs. CTeneHb okucineHns. OKUCIUTENb U BoccTaHOBUTENb. Co-
5 | craBieHHe U ypaBHMBAHHUE OKHCIUTENFHO-BOCCTAHOBUTEIBHBIX PEAKIIHI METO/IOM 3JIEKTPOHHOTO 2
OamaHca. 0KO1
6 JlaGopaTopHoe 3ansiTme Nel 5
OKnCAUTETHHO-BOCCTAHOBUTENBHBIE PEAKIIH
IIpakTHyeckoe 3ausTHe Ne3
7 KonmuecTBennsie oTHOIEHUS B XUMUH. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XUMUU MOJTb Kak 2
e/IMHUIIAa KOJIMYECTBa BemecTBa. MoisipHas Macca. 3akoH ABoraapo. MossipHblii 00beM ra3os. Ot-
HOCHTEJbHAS MJIOTHOCTh Ta30B

11



IIpakTH4eckoe 3ansiTne Ned

8 | Pacuersl mo ypaBHEHUSIM XUMHYIECKUX PEAKIU C HCIIOIB30BAaHUEM Macchl, 00beMa (HOpMaibHbIE 2
YCIIOBHS1) Ta30B, KOJMYECTBA BEILECTBA.
Tema 2.2. Copaepxanne yueOHOro MaTepHuaJia 6
DJIeKTPOIUTHYe- )
cKasi JMCCOL AU 9 | Teopus anmexTponIuTHYECKON tucconnanuil. MoHbL. DIEeKTPOIHUTHI, HEINEKTPOIHTHI.
W HOHHBIH 00MeH >
10 Peakumu nonnoro oomena. CocraBieHHe peaKIfii HOHHOTO 0OMEHa ITyTeM COCTAaBIICHHUS MX TOTHBIX 2 0KO1
Y COKPAIICHHBIX HOHHBIX YPaBHEHHI. 0K04
11 JlabopatopHoe 3aHsTHE No2 5
HeoOpaTtuMmeble peakiiuy HOHHOTO 0OMeHa, UAyIHe ¢ 00pa3oBaHHEM OcajKa, Ta3a MU BOIbI
Pasnen 3. Crpoenne v cBOIiCTBA HEOPraHUYECKUX BelIeCTB 16
Tema 3.1. Conep:xanue y4eOHOro MaTepuaJia 6
Kunaccnpukanus, [Ipeamet neoprannueckoit xumu. [IpocTeie U clioXKHBIE BelleCTBa. ATPEraTHble COCTOSIHUS Belle-
HOMEHKJIATypa u 1o | cTBa. Tunsl KpUCTANIMYECKUX PELIETOK (aTOMHasl, MOJIEKYJIipHasl, HOHHAs, MeTaJlTn4YecKas). 3aBH- 2
¢Tpoenne neopra- CHUMOCTb (PU3NYECKUX CBOHCTB BEIIECTBA OT THITA KPHUCTAJUIMYECKOH PELICTKH.
HUYECKHX BellecTB
13 OCHOBHBIE KJIaCChI CIIOKHBIX BEIIECTB: OKCUBI, THAPOKCHUIBI KUCIOTHI, conu. HomeHknaTypa, kiac- 2 0KO1
cuduKanms.
I[IpakTuyeckoe 3ansaTue Ne5
14 | Pemienue npakTHYECKHUX 3a/IaHUH 10 KiIacCU(DUKAIMU, HOMEHKIIATYpe U XUMUYECKUM (hopMysam He- 2
OPTraHMYECKUX BEILECTB Pa3IMUHBIX KJIACCOB
Tema 3.2. Copaepxanne yueOHOr0 MaTepHaJia 8
Du3nKo- Mertamnsl. O0mue pusndeckre 1 XMMUYECKUe cBOoicTBa MeTaJuioB. CriocoObl MoryyeHusi. 3HaueHne
XHMHYECKHE CBOW- 15 | MeTauIoB M HEMETAJUIOB B IPUPOAE U KHU3HEACITEIbHOCTH YelloBeKa U oprann3MoB. Kopposus me- 2
CTBA HEOPpraHu4e- TaJJIOB: BUJIbI KOPPO3HH, CIOCOOBI 3aIIMTHl METAJJIOB OT KOPPO3HH
CKHX BCIICCTB Hemerannbl. O6mue pusnyeckre 1 XUMUYECKHE CBOMCTBAa HEMETAJUIOB. THIINYHBIE CBOMCTBA HEME-
16 tamuioB [V- VII rpynm. Knaccudukanwst 1 HoMeHKIaTypa COeIMHEHUI HEMETaIOB. 2 0KO1
XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHMUYECKHUX BEIIECTB (OKCHIIOB, TUIPOKCUIOB, KHC- 0KO02
17 JIOT, COJIEH U Ap.). 2
IIpakTHyeckoe 3ansiTue Ne6
18 | I'eneTHueckas CBsI3b MEXJTy KllacCaMU HEOpPraHMUYeCcKHX coenHenuii. CocTaBieHue ypaBHEHUH XU- 2
MHYECKUX PEAKLHUH C Y4aCTHEM IPOCTHIX U CIOXKHBIX HEOPraHWYECKHUX BEHIECTB:
Tema 3.3. Copaepxanne yueOHOr0 MaTepHuasia 2
HpenTnduianns JIabopaTopHoe 3ansiTne Ne3. 0KO1
HEOPraHUIeCKuX 19 | «MnenTuduKanus HeOPraHMIECKHX BELECTBY. 2 0K02
BemecTs Penienue 5kcriepuMEHTAIBHBIX 33134 10 XMMUYECKUM CBOMCTBAM METAJUIOB M HEMETAIUIOB 0K04
2 cemecTp 38
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Paznen 4. CTpoelme M CBOMCTBA OpPraHM4eCKHUXx BeIIEeCTB

28

Tema 4.1. Conepikanue y4eGHOro MaTepHuaJa 4
Kaaccudurxauus, IIpeamer oprannueckoii xumun. Teopusi CTPOECHUS OPraHUYECKUX coenaunennii A.M. Bytieposa:
CTpO€HHE U HOMEH- 20 2
OCHOBHBIE TIoJIoKeHus1. Kimaccugukaiuys opraHmueckux BENeCTB. 0KO1
KJaaTypa opranmie- IpakTuueckoe 3ansTue Ne7
CKHX BelIeCTB 21 2
CocTaBJICHUE NOJHBIX ¥ COKPALICHHBIX CTPYKTYPHBIX (hOPMYJI OpraHUUeCKHX BEIISCTB
Tema 4.2. Copnep:kanue yueOHOro MaTepuaa 18
CaoiicTBa >
P — 29 [penenpHbIe YTIeBOAOPOIBI (ATKAHBI U IIUKIIOATKAHBI): HOMEHKJIATYPbI; TOMOJIOTHYECKHN PSJl U 00- 5
C(I))e)ll/lHeHI/lﬁ mas popmyna; nzomepus; GU3NIeCKHUe CBONCTBA; XUMHUECKHE CBOWCTBA; CTIOCOOBI MOTydeHUS
93 HemnpenenbHble (aTKSHBI, ATKHHBI U ATKATACHBI): TOMOJIOTUYCCKUHN PsiI, H30MEPHs, HOMEHKIIATypa, 9
CBOJiCTBa MPUMEHCHHUE.
24 JlabopaTopHoe 3ansitue Ned. 2
[Tonyyenue 3TuIEHA U U3yUYEHUE €rO CBOMCTB
IIpakTHyeckoe 3ansitue Ne§
25 | T'eHetnueckast CBsA3b MEXKY KJIacCaMU YrIeBOAOPoaoB. CocmasgneHnue cxem peakyuil, Xapakmepusy- 2
FOWUX XUMUYECKUe CEOUCMBA OP2AHUYECKUX COeOUHEHUL OMOENbHbIX KIACCO8,
26 JlaGopaTopHas padora Ne5 2 0KO01
HedTb u eé cBoiicTpa. 0K02
CrupThl ¥ albJIeTHIbl: HOMEHKIIATYpa; TOMOJOTHISCKUH psijl U o0mast hopmyia; uzoMepus; hpusude- 0K04
27 | ckHWe CBOMCTBA; XUMHUYECKUE CBOWMCTBA; CIOCOOBI MOTydeHUs. [IpakTruyeckoe npruMeHEeHHe 3TH- 2
JICHTJIUKOJISA, TIMIIepUHa, (heHoa, GopMasbaeruia
28 KapOoHoBBIe KHCTOTHI ¥ 3QUpHL. [I[pUMeHeHHE YKCYCHOM KHUCIIOTHI. MBlIa KaK COJIH BBICIIUX KapOo- 5
HOBBIX KHCJIOT. MOJOIIMe CBOICTBA MbLIa
29 | TpuMeHeHHEe KUCTOPOACOACPIKAIINE OPrAaHNICCKHE COSTMHEHUS B TEXHOJIOTMUYESCKHX MPOIEccax 2
30 A3oTcoepxaniie OpraHuuecKie BEIeCTBa: aMHUHbI, aMUHOKHCIIOTHI, OSITKH; COCTAaB, HOMEHKIIATYDA, 5
CTPOEHHUE, CBOMICTBA.
Tema 4.3. Conep:xanue y4e0HOr0 MaTepuaJa 4
HNnenTuduxanus
OpPraHHYecKuX Be- . .
buoopranndeckue coenunenus. Poiib opraHmyeckoil XAMUM B PEIICHUH MPOOIIeM MUILEeBOi Oe3omac-
IeCTB, HX 3Ha4YeHue | 31 N 2
"octH. OmacHoCTh BO3ICUCTBHA HA )KUBBIC OPIraHU3MbI OPTaHNYCCKUX BEHICCTB OTACIIbHBIX KJIaCCOB 0KO1
¥ IpUMeHeHNe B
OBITOBOI1 M MpOM3- 0KO02
i mesi- 0K04
BOJACTBCHHOM /151 32 JlaGopaTropHoe 3ansiTue Ne6. 5
TCIBHOCTH €10B€- "CBoliCTBa CIIUPTOB, KAYECTBEHHAS PEAKIIUSA HA MHOTOATOMHBIE CITMPTHI»
Ka
Paznen 5. KuneTnueckne M TEPMOJMHAMHYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XMMHYECKHX 4
CkopocTh | Coaep:xanue yueOHOro MaTepHaJa 4
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XUMHUYECKHUX 33 CKOpOCTh pPeakIlim, €¢ 3aBUCUMOCTh OT Pa3IMYHBIX (pakTopoB: TermnoBbie 3PGEKTH XUMUIESCKHX Pe-
peakuuii. akuuii. XuMuueckoe paHoBecue U ero cMenenue punnun Jle Hlatense 0KO01
XumMHnyecKoe IIpakTuyeckoe 3ausaTue Ne9 0KO02
paBHOBecHe 34 | Pemienne mpakTUKO-OPHEHTHUPOBAHHBIX 3aJaHUK Ha aHaiuu3 (aKTOPOB, BIHUSIOMIMX HAa HM3MEHECHHE IIK1.1
CKOPOCTH XMMHMYECKOM peaKIiu
Pa3znen 6. PacTBopbl
Iousitue o pactBo- | Coaep:kaHue y4e0HOro MaTepuaJa
pax Ipakruueckoe 3austue Nel( 0KO1
PacTtBopenue kak ¢puzuKo-xuMuieckuii npouecc. PactBopbl. CriocoObl MPUrOTOBICHHUS 0KO02
35 | pactBopoB. PacTBoprMocTs. MaccoBas 10511 paCTBOPEHHOTO BellleCTBa. PelieHne mpakTuko- 0K07
OPHUEHTHPOBAHHBIX PACUETHBIX 3aJaHUI Ha PACTBOPHI, UCIIOIb3YEMbIE I1K.3.2
B OBITOBOH M MPOM3BOACTBEHHON AEATEIFHOCTH YelIOBEKa
IMpodeccnoHaTbHO-OPHEHTHPOBAHHOE COlEPKAHUE (CoTep:KaHNe PUKIIATHOTO MOTYJIS)
Pa3znen 7. Xumus B ObITY U NPOU3BOACTBEHHOI 1€SITEJILHOCTH YeJI0BEKA
Xumust B ObITY M | Copepikanne yue6HOro MaTepuaia
NMPOU3BOJACTBEHHOM _ _ _
AeSTETBHOCTH Ue- | 36 Hogeifiue nocTmxeHNss XUMHUUECKOW HayKd M XUMHUECKOH TexHomoruu. Poss Xumuu B [IK.3.2
T0BeKa 00ecTeueHNH YKOJIOTHUECKOHM, PHEPTeTHYECKOH 1 MUMIEBOH 0€301aCHOCTH, PA3BUTHH MEAHULIMHBI.
IIpakTuyeckoe 3ansaTue 11
[Towck n aHaMM3 KEWCOB O MPUMEHEHUH XUMHYECKHUX BEIECTB M TEXHOJIIOTHUH C YIeTOM OyIyIIen
npodeccuOHaNbHOM JeSITENFHOCTH 10 TeMaM: He)Th KaK OCHOBHOM MCTOYHHK SHEPTUH U €€ abTep-
37- | naruea, nonsrue o [1JIK, [TIBK, nuana3oH B3pbIBaeMOCTH, IJIACTOBBIC BOJBI HE(DTSIHBIX U T'a30BbIX
38 | MecTropoxaeHnH, PU3NKO-XUMUYECKHE CBOICTBA HE()TH U Ta3a, XUMHUUECKHE peareHThl B Hedreno-

ObIue.
3amura: [IpencraBneHne pe3ynbTaToB PelIeHUs KeHCOB B JOpMe MHHU-JIOKIIA/Ia C IPe3eHTanen
JuddepenmpoBaHHbIi 3a4eT

CamocrosiTe/bHasA padoTa (MHAMBUAYAJIbHBINA MPOEKT)

Bcero

78

14



3. YCJIOBUSA PEAJIM3ALIMU ITPOI'PAMMBI TUCHUIIJINHBI

3.1. TpeGoBanns k MaTepruaTbHO-TEXHUYECKOMY 00ecredeHHI0
Jnist peain3aluy mporpaMMbl AUCUUIUIMHBL JOJKHBI OBITH MPEyCMOTPEHBI CIEIYIONIUE CIICIUAIbHBIC
MTOMENICHUS: YIeOHbIN KaOMHET XMMUHU U/WIH YIeOHOW XMMUYECKOH J1abopaTOpHH.

OobopynoBanue y4eOHOro kadbuHera (HArJsAHbIE TOCOOMSI):

HaGops! mapocTepKHEBBIX MOIEIeH MOJIEKYJI, MOJIEIH KPUCTANINYECKUX PEIIETOK, KOJUIEKIIMU IIPo-
CTBIX U CJIO’KHBIX BELIECTB U/WIM KOJUIEKLIUH MOJIUMEPOB; KOJUIEKLIHS TOPHBIX OPOJA U MUHEPAJIOB,
Tabuia MenpeneeBa, yaeOHble (GUIIbMBI, ITUGPOBBIC 00pa30BaTEIbHBIC PECYPCHI.

Texnuveckue cpeacTBa o0ydeHus: KOMIIBIOTEp C yCTPOMCTBAMU
BOCIIPOU3BE/ICHUS 3BYKa, IPUHTEP, MYJIbTUMEANA-TIPOEKTOP C SKPAHOM, MYJbTUMEANMHAS JOCKA, YKa3-
Ka-TIPE3EHTEP IS PE3EHTALIHM.

O0opynoBanne 1adoparopuu U pabouux MecT JJadopaTopuu:
[TuneTku-KanenbHUIbI, TEPMOMETPBI, CTEKIITHHbIE IPOOUPKHU, PE3NHOBBIE MPOOKU, HAOOP PEaKTUBOB,
LITaTUBBI AJIs1 TPOOUPOK, MEpPHbIE MINHAPBI, BOPOHKU CTEKJIIHHBIE, CTYIIKH C IIECTUKOM, hapdopoBsie
YaIIKH, TUHIETHI, GUIbTPbI OyMaXkKHbIE, FJIEKTPOILIIUTKH, JJA0OPATOPHBIE IITATUBBI, CIUPTOBBIE
TOPEJIKH, CIIMYKH, IPUOOp Ui NOIYUYEeHHUs Ta30B (UM IPOOHUpPKa C ra300TBOJHOM TpyOKOil), AepkaTenu
JUTsL IPOOWPOK, CKIISTHKH JJIsl XpPAaHEHHUS! pEaKTUBOB, pa3laTOYHbIE JJOTKU; XUMU4eckue crakansl (50, 100
u 200 mu1); mmartesny; TUTeIbHbIe IIMIIEI, MepHbIe Tpooupku (Ha 10-20 mu) 1 MepHbIe KOJIOHI (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
WH/IMKATOP; JJaOOpaTOpHBIE BECHI, U Ap. Ja00paTOpHOE 000PYLOBaHUE.

3.2 YueoHO-MeTOAMYECKOE 00ecIIeueHne

Jlisg peanu3anyy MporpaMMbl OMOJIMOTEYHBIH (OHJ 00pa3oBaTEIbHONM OpPraHMU3alMH HMEET
MeJyaTHble W WHBIE O0Opa3oBarelbHbIE W HHPOPMANMOHHBIC PECYpPChI, PEKOMEHAYEMBIC ISt
HCIIOJIb30BaHUs B 00Pa30BaTEeIIbHOM MPOIIECCE

3.2.1 OcHOBHBIC HCTOYHUKH:

1. Tnunka, H.JI. O6mas 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 MN.I'. Xumus ans npodeccuit U crenuaabHOCTeH TEXHUYECKOTo
npoduiIs: yaeOHHK JIIS CTY. YUpeXKIeHUH cpel. mpod. oopazoBanus. — M.: Akamemus, 2002.

2. Taopuensa O.C., OcrpoymoB WU.T'., Cnagkos C.A., HopodeeBa H.M. IIpaktukym: yue6. IToco-
Owe TS CTYI. yupexaeHui cpea. mpod. oOpazoBanus. — M., «Axanemus», 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 NU.b. Xumus mns npodeccuil u crenuanbHOCTE 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 N.I'. COOpHUK 33124 U yIpakHEHHH 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 1 OUEHKA PE3YJLTATOB OCBOEHUS JUCIHUTIJIMHBI

Kon n Hammenona-

Twumn oeHOYHBIX MEpo-

HUE @opanyeleHx 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 MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB
cpencrsa nmoucka, | Temsr 2.1, 2.2 | (CpeacTB MaccoBoi MHPOPMALMH,CETh
aHalln3a U UH- Paznen 3 WuTepHer u apyrue)
TepnpeTauHH 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 pabotats | Temsr 2.1, 2.2 | mpu oOpallleHHH ¢ BEIIECTBAMH U Ja-
B KOJIJIEKTHUBE H Paznen 3 OopaTOpHBIM 000PYIOBaHUEM;
KOMaHJIe. Tembl - IlpencraBnsTh pe3ysibTaThl XHMHU-
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 mpaBuia dKOJOTHYE-
ConeiicTBOBaThH Temsbr 1.1, 1.2 | cku 11eecooOpa3HOro TMOBEACHHS 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- | Paznmen 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 00CITyKUBaTh Paznen 5 CBOICTBa u OMOJIOTUYECKYIO
uccienonarenb- | Paznen 6 aKTUBHOCTh KOMITOHEHTOB
ckoe (mpubopsl, | Pazgen 7 YTJIEBOJOPOAHOTO CHIPBS, TJIACTOBOM
amnmaparypa), BOJIBI, XUMHUUYECKUX pEeareHToB,
BCIIOMOTaTelb- MIPUMEHSEMBIX MaTEPHUAJIOB.

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(DTAHBIX 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 IMacmopT ¢oHaa OLIEHOYHBIX CPEACTB MO AUCUUIJIMHE

1.1 O6aacTb npuMeHennsi GOHIA OLIEHOYHBIX CPEACTB

(DOHI[ OLCHOYHBIX CPCACTB MPEAHA3HAUCH JId OLHCHKH PE3YIbTATOB OCBOCHHUA AUCHUIIIIMHBI

«XHUMUA»
Pe3ynpTaTel 0OcBOCHUSA OcHoBHBIE TIOKa3aTENIN Tun ®opma arrecTanuu
(0OBEKTHI OLICHUBAHMUS) OLICHKH pe3yJIbTaTa U UX (3aJaHUSL (B COOTBETCTBUHU C yUYEOHBIM
KpUTEpUU IJIAHOM
Tekymuii koHTpoIsb | [Ipomexyrou
Hast
aTTecTanus
OK 01 - Brnageer cucremoit [13  |Ouenka pe3ynbTaToB
BriOupath ciocoObl pelieHnss  [XUMUYECKUX 3HAHUN BBITIOJTHEHUS
3a/1a4 npodeccuoHaNbHOM /ies- ((OCHOBHBIC TIOHSATHUS, 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, aHANIM3a U |[IOJIYyYaeMYIO 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(OPMALIHUIO.

- IIpoBoaut pacueTsl 1o

XUMUYECKUM (OopMysIaM U
YPaBHEHUSAM XUMHUYECKHUX

peaKkuuu.
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OK 04

DddexTuBHO B3aUMOIEHCTBO-
BaTh M pabOTaTh B KOJUICKTUBE
1 KOMaH/Jie.

- Pesynbrarsl
XUMHYECKOTO
AKCIIEPUMEHTA
npencTaBisier 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
BBITIOJTHEHUS
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 UPE3BbIYANHHBIX 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 MCCIIE0BATEIBCKOE (TIPH-
00pbl, anmapaTypa), BCrioMora-
TeIbHOE 000pYAOBaHUE.

- Brnageer cucremoit
XUMHYECKUX 3HAHUI:
(U3UKO-XUMHUECKHE
CBOWCTBA U
Ounonoruyeckas
AKTUBHOCTH KOMITOHEHTOB
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 padorsi: [laTh MOHATHE AIEKTPOHHON KOHPUTypanuu aroMa. HayduTh 3anuchiBaTh
3NIEKTPOHHBIE U AIEKTPOHHO-Tpaduyeckue GopMynbl aTOMOB XMMUUYECKUX 3JIEMEHTOB. PaccMoTpeTh
AJICKTPOHHYIO KJIaCCH(UKAIIUIO AIEMEHTOB: S-, P-, d —cemMeiicTaa.

Xox padoThI:

3amanue Nel.

3anuIInTe JEKTPOHHBIE, AEKTPOHHO-TpaduuecKrue GopMysibl aTOMOB XUMHUECKUX JIEMEHTOB
opsAAKoBbIMU HoMepamu 13, 27 u 56. K kakuM TUmam 3J1EMEHTOB € TOYKU 3pEHUS CTPOEHMS 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 3meMeHTHI B [1C, aniekTpoHHAs KOHPUTYpAIUs aTOMOB 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 Kakoi rpyriibl nepuoandeckor cucreme .M. MenneneeBa UMEIOT 3JIEKTPOHHOE
2,5
CTPOEHHE BHEIIHETO SHEPreTHUECKOTO YPOBHA S P°.

Kpurepun onenuBanus:

Omnenka «5» cTaBUTCA, €CIA 00YJArOITUIICS BBITIOIHUII BCE 3a/IaHUST BEPHO.

Orenka «4» cTaBUTCS, €CIM 00yUYaIOUTUIICS BBITOIHWI MPABUIILHO 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 O UX BBIITOJTHCHUIO O(bOpMJ'IﬂeTCSI B BUJC OTACIIBHOIO0 JOKYMCHTA.

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

Heanb padorbi: 3yunTh BIusHUE Cpeibl HA OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIUH.
3aKkpenuTh 3HaHUS 110 METOTy AJIEKTPOHHOIO OajaHca.

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 o0béMom 1-2 mut. 3aTtem 100aBbTE pacTBOP U/~
poKcuaa HaTpUst 00bEMOM MPUMEPHO 2—3 MJI U MPUIIEHTE pacTBOP CyIb(UTa HATPUS 1O MOSIBICHUS BU-
JUMBIX U3MEHEHUI B OKpacKke pacTBOpPOB. OTMETHTE 3T U3MEHEHUS.

3anuiuTe ypaBHeHHE MpoTeKarolel peakiun. PacctaBbre KO3 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
MeTo/ 351eKTpOHHOTO OaaHca:

Onwvim 2. Oxucienue nepmaneanama Kaaius 6 KUCiol cpeoe

Haueiite B mpoOupKy pacTBOp nepmaHranara 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 MPOTEKaIoel peakunuu. PacctaBpre KOOQPHUIMEHTH B ypaBHEHUSIX IPOUCXO-
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 HeUMpaibHol cpeoe

Haneiite B mpoOUpKy pacTBOp nepMaHranata Kaiaus oo0bémMom 1-2 mi1. 3aTem j100aBbTe BOIBI (2—3
MJT) ¥ TIpUJIEHTE pacTBOp Cysb(uTa HATPUS 70 NOSABICHUS BUJUMBIX H3MEHEHUH B OKpacKe pacTBOPOB.
OTMeThTE STH U3MEHEHHUS.

3anumure ypaBHEHUE MpoTeKaroel peakuuu. PacctaBbre 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 MOJHOCTHIO M MIPABUIIBHO, C/IeNIaHbl PaBUIIbHbBIE HAOII0IEHUS 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 OPTraHU3aAlMOHHO-TPYIOBbIC YMEHUS (TIOAIEPKUBAIOTCS YUCTOTA pabodero 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 000PYJOBAHUEM.

OneHka «3»:

1.paboTa BBITOJTHEHA TPABUIIHLHO HE MEHEE YeM HAIOJIOBUHY HIIU JIOMYIIEHA CYIIECTBCHHAS
omuOKa B X0/1€ IKCIIEPUMEHTA, B O0BSICHEHUH, B 0POPMIICHHH PabOThI, B COOJIIOICHUN TIPABUIT
TEXHUKU 0€30IaCHOCTH TP paboTe ¢ BEIIECTBAMH U 000PYAOBaHUEM, KOTOPAst UCIIPABIISIETCS 110
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 000py/I0BaHUEM, KOTOPBIC CTYJICHT HE MOXKET MCIIPABHUTH JaXKe 110 TPEOOBAHUIO MIPEIIOIaBaTEeIIs.

2.1.3 YcTHbIi onpoc:
[TpumepHBbIE BOIPOCHI:

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

2. Kak ompenenuts ¢.0. Ui 3JIEMEHTOB, BXOASIINX B COCTAB MOJIEKYJ MJIM CIIO’KHBIX HOHOB?
[IpuBenuTe npuMepsI.

3. Kakue peakuiuu OTHOCSTCS K OKHCIIUTEIbHO-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 00O0JIOYKM aToMa MPOSBIISIIOT OKUCIUTENNbHBIE cBoticTBa? [ e B [ICD pacmonararorcs
TaKHe JIEeMEHTHI?

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

7. YTO MPOUCXOIUT C OKUCIUTENEM M 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-BOCCTAHOBUTENBHBIX
peakiusax?

Kpurtepuu onennBanus:

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

Onenka «4» cTaBUTCS, €CJIM 00yUYaroLUICs OTBETUII Ha HE MEHEE ¥4 BOIIPOCOB BEPHO.
Onenka «3» cTaBUTCS, €ClIM 00YJaIOLIUIiCs OTBETHII HAa HE MEHEE /2 BOIPOCOB 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 anemenmapnvie uacmuywvl 6xo05m 6 cOCMA8 AMOMHO20 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 (MPUHAMOU 8 XUMuu 3a eOuHuyy), u 3aps0 +1 umerom
cneoyrouue dnemMeHmapHbvle 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 sI/Ipe

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

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

J1) pa3HOBHUJIHOCTH ATOMOB OJJHOTO U TOT'O K€ 3JIEMEHTA, UMEIOLIYIO PA3HOE YHCIIO AIEKTPOHOB

5.Onexmponsl amomnou 000104KU HAXOOAMCSA HA HEKOMOPOM PACCMOAHUU OM A0PaA AMOoMd, 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) 21eKTpOHBI CUIIBHO YZIaJ€HbI OT Spa

J1) 3apsa aapa MeHbIIe, YeM 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 DHEP2eMUYeCcKUX YypOGHell.

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 naswiearomesi paduoakmueubvle 1y4u, Komopble He HeCym 371eKmpu4eckoeo 3apaoa:
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
JI) maTh BHEMIHUX AJEKTPOHOB B KOH(pUrypanuu 3s13p4

Kpurtepun ouennBanus:

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

OneHka «4» CTaBUTCS, €CIM 00YYaIOIIUKCS BBITOJIHIII TPAaBUILHO HE MEHEE 74 3aJIaHUM.
Ouenka «3» cTaBUTCS 32 pabOTY, B KOTOPOI MPaBUIILHO BHITIOJIHEHO HE MEHEE Y2 3a/1aHni.
OrneHka «2» cTaBUTCS 32 padOTy, B KOTOPOU HE BBIIOIHEHO 00JIee TOJIOBUHBI 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 PEAKIUSIM
JUCITPOTIOPITMOHUPOBAHUS (CAMOOKHUCIIEHUsI-cCaMOBOCcTaHoBNeHus)? [IpuBeauTe mpumepsl.
Kakue okucanTensHO-BOCCTAHOBUTENBHBIE PEAKIIUKA MOKHO OTHECTU K PEaKIUIM
BHYTPUMOJICKYJISIPHOTO OKHCIICHUSI-BOCCTAHOBIIECHUS?
Anroputm METOIA DJIEKTPOHHOI'O BAJIAHCA. Ypasusiite npeanioxkennyto OBP
METOJIOM 3JIEKTPOHHOTO OajaHca.

Kpurepun onenuBanus:

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

Onenka «4» cTaBuUTCS, €CJIM 00y4YaIOLIUIICS OTBETHII HA HE MEHEE ¥4 BOIIPOCOB BEPHO.
Onenka «3» cTaBUTC, €CJIM 00yYaroLMiics OTBETHII HA 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 HpOFpaMMH
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 COMEpIKaHue, I7Ie TPEACTABICHBI OCHOBHBIC ATAITHI
(MOMEHTBI) MMPE3EeHTAIINH.

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

B mipesenTanuu He0OX0AUMBI HMITOPTUPOBAHHBIE OOBEKTHI U3 CYIIECTBYIOIIHNX ITU(DPOBBIX
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€ cooTHOIIEHHE (POHA U TEKCTA;

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

4. O60CHOBaHHOE NMPUCYTCTBUE aHUMAIUH.

Conepxanue

1. ConeprkaHre COOTBETCTBYET MTOCTABIEHHOM 3a/1aue;
2. Undopmarus mpucyTCTBYET B IOCTATOYHOM JUIsl IOHUMAaHHs 00bEME, HO Claiibl 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 XMMHUUYECKUE MMOHATHUA: BEIIECTBO, aTOM, MOJIEKYJla, MOJIb, MOJIIpPHAs Macca,
MOJIEKYJIIpHAs Macca. [laTe onpenenenue, IpuBeCTU IPUMEPHI.

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

[Tepunonnueckuii 3axoH J[..Menaeneea. [lepruonnueckas cucteMa XUMUYECKAX 3JIEMEHTOB.
Crpykrypa I[ICXD.

Crpoenue aroma. DneKTpoHHO-Tpaduueckas Gopmyna.

3aBHCHMOCTh CBOMCTB XMMHUUYECKOIO 3JIEMEHTA U 06pa30BaHHI)IX UM B€IICCTB OT ITOJIOXKCHHUA B

ITepuoamyeckoit cucreme JI.M1. 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, mwenoyeit, coneil. CTeneHp AUCCoLMalim.

Peaxiiun nonnoro oomena. Tumnst PUO.

I'maponus conen. Peakuus cpensl.

OKHCIUTENIbHO-BOCCTAaHOBUTEINIbHBIE peaklUu. MeTo]1 3JIeKTPOHHOT0 OanaHca.

OO11ast XapakTepUCTHKA METAJLIOB.

OO0m1as XxapakTepuCTUKa HEMETAJLTIOB.

OcHOBHBIE TIOJIOKEHUSI TEOPUU CTpOeHUs byTieposa.

Oco0eHHOCTH OpraHMyYecKuX BemiecTs. M3omepus.

VYreBoopoabl, KilacCu(pUKaLUs YIIeBO10POIOB.

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

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

AJKUHBI: CTPOEHHE, HOMEHKJIaTypa, H30MEpHsi, CBOWCTBA, MOTY4YECHHUE.

ATKaZMeHbl: CTPOEHHE, HOMEHKIIATYpa, U30MepHsl, CBOMCTBA, IIOTYyYECHHE.
ApoMaThuecKHe yIiieBOI0pO/Ibl: CTPOEHHE, HOMEHKIIATypa, U30MEpHs, CBOMCTBA, IOTyYEHHE.
[Tpuponnbie ucTouHUKY yriieBogopoaoB. Hedts, mepepaboTka HedTH.
Kucnopozaconepskaiue opraHndecKke BEMecTBa, KiacCuuKaIusi.

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

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

KapOoHOBBIE KUCIIOTHI: CTpOEHHE, HOMEHKIIATypa, H30Mepusi, CBOICTBA, MOITy4YEHHE.
CrnoxHble 23QUpbI: CTPOEHNE, HOMEHKIIATypa, N30MepHs, CBOMCTBA, MOJIyUYEHHE.
A3oTconepxkaliue OpraHMueCcKe BEIECTBA: aMUHbI, aMUHOKHCIIOTHI, HUTPOCOEINHEHN.
I'eneTnueckas CBA3b MEXy KJIACCAMH OPTraHUYECKHUX COeTMHEHMI. CXeMbl ypaBHEHUI
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 Boznyxe cocrasisietr 20%

Cxopk0 MIIITHIIATPOB OeH30u1a (11.= 0,78 r/Mi1) MOYKHO TOy4uTh K3 56 11 areTusieHa’?
Kakoii 006&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 CIIUpTa
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 Bo3ayxe 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 KaJbIusl, KOTOPBIA conepKuT 16 % npumeceii, HyKHO 171
nonydenus 112 i anerunena?

N3 56 1 anermnena nomyuywin 88 r sranansa. Paccunraiite BoIXoa 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 Monyqdmin 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, COCToAIIeH 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 npu cropanuu 14 2,2-muMeTHI1 IEHTaHA,
coneprkarero 15% npumeceii?

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

CxospKko rpamMm cepeOpa BBIICIUTCS MPU B3aUMOJICUCTBUH 75T. 3-METHII TeKCaHaJI,
cozeprkarero 5% npumeceil ,¢c okcuaoM cepedpa’?

CkonbKo TpaMM OyTaHoJIa MOXHO TOTyduTh U3 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 yrekucioro rasa oopasyercs npu cropanuu 76 v 2,4-nuMeTu rekcaHa,
coxepxaiuero 12% npumecein?

CKOJIbKO TpaMM YIJIEKUCIIOTO Ta3a U BOABI 00pa3yeTcsi MpH cropaHuu 45 T okTana?

CKOJIbKO TpaMM YIJIEKHCIIOTO Ta3a U BOAbI 00pa3yeTcsl MpH cropaHuu 251 2-MeTui1 OyraHa?
Kakoii 00beM mpornuieHa 0HKeH BCTYIUTh B PEAKIUIO, UTSl 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 00YJArOIIUICS OTBETHII BEPHO Ha TEOPETUIECKHUE BOIIPOCHI, HO €CTh
HEJIOYEThI NIPH PEeILICHUH 3aJia4, WM, €CITU 00y4YaloIMiCs He MOJTHOCTHIO OTBETUII Ha
TEOPETUYECKHUE BOIIPOCHI, HO BEPHO PELLNI 3a/1a4y.

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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