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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITIPOT'PAMMBI
OBIEOBPA3OBATEJIBHOI'O YYEBHOI'O IPEJIMETA OVYIIL.07.Y XUMUA

1.1. Heap u MecTo 001I€00pa30BATEIBLHOI0O Y4eOHOI0 NpeaMeTa B CTPYKType
00pa3oBaTeIbHON MPOrpaMMbl

Pabouas mporpamma o6meoOpa3oBarenbHoro ydeobnoro mpeamera OVYIL07.Y «Xumwusi»
COCTaBJIeHa B COOTBETCTBUU C TPeOOBaHUSIMH (eIepalIbHOTO TOCYIapCTBEHHOI'0 00pa30BaTEIbHOTO
CTaHgapTa cpeAHero oOmiero oOpa3oBaHus U (QeaepalbHON 00pa30BaTEIbLHOM MPOTrpamMMBbl
cpenHero oOmiero oOpa3oBaHUsA B IpejaesaX OCBOCHHUS MPOrpaMMbl MOATOTOBKH CIIELHUAINCTOB
CpeaHero 3BeHa Ha 0aze OCHOBHOTO 00IIero oOpa3oBaHUs C y4yeToM TpeOoBaHUU (eneparbHOro
rOCyJapCTBEHHOTO 00Pa30BaTEIbHOTO CTAaHAApPTa CPEIHETO MPOPecCHOHATHLHOr0 00pa3oBaHuUs MO
nosyyaeMoit crienuanbHocTH 35.02.09 BogHbie 61opecypcebl M aKBaKyJIbTypa.

Llenpto wm3ydeHWs XUMHH SBIsieTCs (QOPMHUpOBaHHE Yy OOYyYArOMIMXCS XHUMHYECKOU
COCTaBIISIIOLIEH €CTeCTBEHHO-HAYYHON KapTHUHBI MHUpPAa KaKk OCHOBBI TPUHSATUS pELICHUH B
JKU3HEHHBIX U MPOU3BOICTBEHHBIX CUTYAIUSAX, OTBETCTBEHHOI'O MTOBEICHUS B IPUPOIHOM cpeie.

O6meoOpa3oBaTenbublii  yueOnbrii npeamer OVILO7.Y «XUMHS» BXOIUT B ILIMKII
00s3aTeNbHBIX YYEOHBIX MpeAMETOB (yrIyOJICHHBIN ypOBEHB) U SIBISIETCS COCTaBHOM YaCThIO
MOJTrOTOBKH CIEIIHAIMCTOB CPETHETO 3BEHA Ha 0a3e OCHOBHOTO 00IIETr0 0Opa3oBaHMUS.



1.2.11nanupyemble pe3yJibTaThl 0CBOEHUS 00111€00Pa30BATEIHLHOI0 Y4eOHOI0 MpeaMeTa

[Tnaaupyemble pe3ynbTaThl OCBOCHHS 00Ie00pa30BaTEBHOrO y4eOHOro mpeamMera ycraHaBiuBaroTcs B coorBerctBuu ¢ @I'OC CIIO wu

OIr'oC COO.

Kovmnerennun | JIMUHOCTHBIE Pe3yJbTATHI MeTanpeaMeTHbIe Pe3yJbTAThI IIpenmeTHbIe pe3yabTaThbl

OK 01, B uacmu: Jlonacuovt ompasicamn: Honxncnot obecneuusamsp:

OK 02, 1) epasicoanckozo | 1) Osnadenue  ynusepcanvuvimu | 1) cOpMHUPOBAHHOCTD PEACTABICHUI: 0 XUMHUCCKOM

OK 04, 80CNUMAHUA! VueOHbIMU NO3HABAMENbHLIMU | COCTABIIAIOIIEH €CTECTBEHHOHAYYHOM KapTUHBI MHpA,

OK 07. - c(OPMUPOBAHHOCTD | deticmuamu. poJiM XUMHUM B TIO3HAHUM SIBJICHUH TIPUPOIbBI, B
Ipa)x/1aHCKON MO3UIIUU | a) 0a30BbIE JIOTHYECKUE JCHCTBUA: | (OPMUPOBAHUU MBIIUICHUS U KYJIbTYpPbl JUYHOCTH, €€
oOyuarorerocs KaK | - CaMOCTOATENIbHO (OPMYTUPOBATH | PYHKIMOHAIBHONH TPAaMOTHOCTH, HEOOXOIUMOM st
AKTUBHOTO M OTBETCTBEHHOTO | M  aKTYaJIM3UPOBaTh TNPOOJIEMy, | pEIICHUS MPAKTUYCCKUX 3aJad M IKOJOTUICCKU
YlieHa POCCHUICKOTO | paccMaTpUBaTh €€ BCECTOPOHHE; 000CHOBAaHHOTO OTHOUICHHS K CBOEMY 3[0POBBIO H
o0rmiecTBa; - YCTaHaBJIMBATh CYIIECTBEHHBIN | IPUPOAHOM CPELE;
- OCO3HaHUe CBOMX | MPU3HAK WJIM OCHOBAaHUA IS | 2) BIaJE€HUE CUCTEMOM XMMHYECKHX 3HaHUHM, KOTOpas
KOHCTUTYIIMOHHBIX TpaB U | CPAaBHCHHsI, KiIacCHU(PHUKAIMK ¥ | BKIIOYACT: OCHOBOIIOJATAIONINE IMOHATHS (XUMHYSCKUAN
00s13aHHOCTEH, yBaKeHHE | 0000IIeHus; AIIEMEHT, aToM, JJEKTpOHHAas 00oJloYKa aroma, s-, pP-,

3aKOHA U MPaBONOPSIKA;
- TpPHUHATHE TPaJULMOHHBIX

HalMOHAILHBIX,
001IIeUeI0BEeUeCKUX
I'YMaHHCTHYECKUX u
JEMOKPAaTUYECKUX
IIEHHOCTEH;

- TOTOBHOCTH MPOTHUBOCTOSITH
HJIE0JIOTHH IKCTPEMH3Ma,
HaI[MOHANN3Ma, KceHohoouu,
JTUCKPUMHUHAIIAN o
COIIHAJIbHBIM, PEJIMTHO3HBIM,
PacoBbIM, HaIMOHAILHEIM
MPHU3HAKAM;

- TOTOBHOCTE BECTH

- OIpCACIAThL LCIN ACATCIBHOCTH,
3a1aBaThb IMApaMCTPbl U KPUTCPpUU
nX JOCTHXCHHA,

- BBIBJKTH 3daKOHOMCEPHOCTH U
IIPOTUBOPCUUA B paCCMAaTPUBACMBbIX
SIBJICHUAX,

- BHOCHUTbD KOPPCKTUBLI B
ACATCIIbHOCTD, OLICHUBATh
COOTBCTCTBHUE PC3YJIbTATOB ILCIIAM,

OLICHUBATh PUCKH  TOCIEACTBHMA
NeSATEIIEHOCTH,

- pa3BUBAThH KpeaTHBHOE
MBIIIJICHUEC npu PEIICHUU
KU3HEHHBIX TIPOoOIIeM;

0) 0a30BBIC HCCIIEIOBATEIHCKHE

d-2JIeKTpOHHBIE OpOHWTATM aTOMOB, HOH, MOJEKYJa,
BaJICHTHOCTb,  JJIEKTPOOTPULATEIBHOCTb,  CTEIECHb
OKHCJIEHUS, XMMHUYECKasl CBA3b, MOJIb, MOJISIpHAsl Macca,
MOJIIPHBIN o0beM, YIJIEpOIHBII CKEJIET,
(GyHKIMOHAJIbHAs  TpYIIa, pajuKan,  H30Mepus,
U30MEDBI, TOMOJIOTHYECKUI pan, TOMOJIOTH,
yIJIEBOAOPOABI,  KHCIOPOA- U a30TCOAEprKaliue
COEJMHEHUs, OHOJOrMYecKH AaKTHBHBIE BEIIECTBA
(yrmeBoabl, JKUpBI, O€NKH), MOHOMEp, MOJHUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPDHBIE
COCIMHEHUS, KpUCTAIUIMYECKas  peleTKa,  THIIbI
XUMHUYECKHUX peakuuit (OKHCIHUTENBHO-
BOCCTAHOBUTENbHbIE, JK30- M  DHAOTEPMUYECKHE,
peakIMu HOHHOTO OOMEHa), pacTBOp, AIIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JIEKTPOJIUTHYECKAs JMCCOLUAINS,




COBMCCTHYIO OCATCIBHOCTL B

HWHTEpecax IPaxTaHCKOTO
oOmiecTBa, ydJacTBOBaTh B
caMOyTpaBIeHUN B
001eobpazoBaTebHON

OpraHu3allii U JIETCKO-
FOHOILLECKUX OpraHu3aIusix;

- YMEHHE B3aUMOJICHICTBOBATh
c COLIMAJIbHBIMU
UHCTUTYTaMH B COOTBETCTBUU
C ux GbyHKIUIMU u
Ha3HA4YCHUEM;

- TOTOBHOCTH K
T'YMAaHUTapHOU u
BOJIOHTEPCKOU JI€ATEIbHOCTH;
2) nampuomuyecko20
80CNUMAHUS:

- c(hOpMUPOBAHHOCTD
POCCUICKOM  Tpa)kIaHCKOHN
UJEHTUYHOCTHU, IaTPUOTU3MA,
YBa)XEHHs K CBOEMY Hapomy,
YyBCTBa OTBETCTBEHHOCTH
nepen Poaunoit, ropocty 3a
CBOM Kpai, cBow Poauny,
CBOM A3BIK U  KYJIBTYpY,
MpOLIJIOE M HAaCTOsIIee
MHOT'OHAIIMOHAJILHOT'O
Haponaa Poccuu;

- LIEHHOCTHOE OTHOIIEHUE K
roCyJAapCTBEHHBIM CUMBOJIAM,
HACTOPUYECKOMY u
IPUPOJTHOMY HACJEAMIO,

JIEUCTBUS:

- BJAQNETh HAaBBIKAMH Yy4eOHO-
HCCIIEIOBATEILCKOW M TMPOEKTHOM
JIEATEIILHOCTH, HaBBIKAMH
paspenieHus mpooem;

- CIIOCOOHOCTH M TOTOBHOCTb K
CaMOCTOSITEIbBHOMY MTOUCKY
METOJIOB PEUICHHS MPAKTHYSCKUX
3a/1a4, TMPUMCHCHHUIO Pa3JIMYHBIX
METO/IOB IT03HAHUS;

- OBJIAJCHHE BUIAMU AEATEILHOCTH
10 MOJYYEHUI0 HOBOTO 3HAHUS, €r0
HHTEpIpETaIH, TPeoOpa3oBaHUIO
W TPUMCHEHUIO B  Pa3IUIHBIX
y4eOHBIX CUTYallUsIX, B TOM UHUCIIE
IpyU  CO3JaHUM  Y4E€OHBIX WU
COLIMAJIbHBIX MPOEKTOB;

- (opmMupoBaHuE HAYYHOTO THUIIA
MBIIIJICHHSI, BJIaJICHUE HAYyYHOU
TEPMHHOJIOTHEH, KJTFOYEBBIMHU
MMOHATHSIMH U METOIAMH;

- craButb "  (HOPMYyJIUPOBATH
COOCTBEHHBIE 3a7aun B
00pa3zoBaTeNbHON JEATETLHOCTH U
KU3HEHHBIX CUTYaIIUsIX;

- BBISIBIIATH MIPUYUHHO-
CJICICTBCHHBIE CBA3U 51
aKTyaJIU3UpOBaATh 3a1ady,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHMUS,
HaxOJIUTh apryMEHTBI JUTSt
JI0Ka3aTesIbCTBa CBOUX
YTBEPKJICHHUI, 3a71aBaTh

OKHCIIUTENb, BOCCTAHOBUTENb, CKOPOCTh XWMHUYECKOU
peaxkiuy, XUMUYECKOE PAaBHOBECHUE), TEOPUU U 3aKOHBI
(Teopust  XMMHUYECKOTO  CTPOCHHUS  OpPraHUYEeCKUX
BeuiecTB A.M. BytnepoBa, Teopus 31€KTPOIUTUYECKOU
JMCCOITUAIIHH, MEePUOUYECKU I 3aK0H J.N.
Menpeneesa, 3aKO0H COXpaHeHus Macchl),
3aKOHOMEPHOCTH, CHMBOJMYECKUN  SI3bIK  XHUMHH,
(akTOJIOTUYECKHE CBEJCHUS O CBOWCTBAaX, COCTaBe,
MOJIy4E€HUHU U O€30MMaCHOM UCIOIb30BAaHUU BaKHEHIIINX
HEOPTraHMYECKUX U OPraHWYECKHUX BEIIECTB B OBITY U
MIPAKTUYECKOU JeATEIbHOCTH YEJIOBEKA;

3) chOpMUPOBAHHOCTh YMEHUH BBISIBJIATH XapaKTePHBIC
MPU3HAKK U  B3aMMOCBS3b HW3YYEHHBIX [OHATHIA,
IIPUMEHSTh COOTBETCTBYIOINE MOHATUS NIPU OIUCAHUU
CTPOEHHUSI U CBOMCTB HEOPTraHUYECKUX M OPTaHUYECKHX
BEUIECTB M UX IPEBpAILEHUI; BbIABISATH B3aUMOCBS3b
XUMHUYECKUX 3HAHUM C IOHATUSAMU U MPEACTaBICHUSIMU
JIPYTUX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

4)  chOpMHUPOBAaHHOCTb  YMEHHUH  HCHOJIb30BATh
HAaUMEHOBAHMUSI XUMHUYECKHUX COETMHEHU
MEXYHapOJIHOT O coro3a TEOPETUYECKON "
NPUKIAJHOM XMMHUUM W TpPUBUAIbHBIE HA3BAHUS
BOXHEHIIMX BEIIECTB (ITWJIEH, AlleTWIIEH, TJIHMLEPHH,
¢denon, ¢dopManbaeru, YKCyCHas KHUCIOTa, TIMIMH,
YrapHbI Ta3, YIVIEKUCIBIM Tra3, aMMHaK, TalleHas
U3BECTh, HeEramieHas H3BECTb, NHUThEBas coja H
JIpYTuX), COCTaBIATH (OPMYJIbI HEOPraHMYECKUX H
OpraHMYECKHUX BEIIECTB, YPaBHEHUS XHMHUYECKHUX
peakumii, OOBSACHATH HX CMBICHI; TOATBEPXKIAThH
XapaKTepHble  XMMHUYECKHE  CBOMCTBa  BEIECTB
COOTBETCTBYIOIIMMHU JKCIEPUMEHTAMU M 3alHUCIMH
YPAaBHEHUN XUMUYECKUX PEAKIUH;




MaMSATHUKAM, TpaauLusIM
HapOJ0B Poccun,
noctmxeHussiMm  Poccun B
HayKe, HCKYCCTBE, CIIOPTE,

TEXHOJIOTHSIX U TPYJE;
- uaeiHas  yOeXJICHHOCTD,
TOTOBHOCTh K CIIY)KCHHIO W

3aIIUATE OreuyectBa,
OTBETCTBEHHOCTH  3a  €ro
Cynn0y;

3)  0yX08HO-HPABCMEEHHO20
80CNUMAHUA!

- OCO3HaHHUE  JIYXOBHBIX
LIEHHOCTEN POCCUICKOTO
HapoJa;

- c(hOpPMHUPOBAHHOCTH
HPAaBCTBEHHOTO  CO3HAaHWUS,
3THYECKOTO MTOBEICHHS,;

- CIIOCOOHOCTH  OIICHHBATh
CUTyalHuro u MNPpUHUMATDb
OCO3HAHHBIC pelIeHus,
OPHEHTUPYICh Ha MOPAIbHO-
HPAaBCTBEHHBIE  HOPMBI |
[IEHHOCTH;

- OCO3HaHUE JUYHOTO BKJIAJa
B IIOCTPOEHUE YCTOWYMBOIO
Oyymero;

- OTBETCTBEHHOE OTHOIICHHE
K CBOMM POJUTENSIM U (WJIH)
JIpyrMM  4I€HaM  CEMbH,
CO3/IaHHI0 CEMbHM HAa OCHOBE
OCO3HAaHHOTO TIPUHSATUS

napaMeTpbl U KPUTEPUU PEIICHUS;
- AaHaJIu3upoBaTh IIOJIYYCHHBIC B
XOJIe PEUICHHUs 3a/1a4H Pe3yJIbTaThl,
KPpUTHYCCKU OLCHUBAThH ux
JOCTOBEPHOCTh,  IMPOTHO3HPOBATH
HU3MCHCHUC B HOBLIX YCJIOBUAX;

- JlaBaTh OLICHKY  HOBBIM
CUTyalusiIM, OLICHUBAThH
MPUOOPETEHHBIN OIIBIT;

- paspabaThiBaTh IUIaH pPEIICHUS
npoOJieMbl € Y4eTOM  aHaju3a
HNMCHOIIIUXCA MaTCpHaAJIbHBIX n
HEMaTepHaJIbHBIX PECYPCOB;

- OCYILECTBIIATH
1eJICHAIPABICHHBIN TIOUCK
mepeHoca CpeACcTB M CrocoOoB
IecTBUS B TPO(ECCHOHATBHYIO
cpeny;

- yMeTh TMEPEHOCUTh 3HaHHUS B
IMO3HABATEJIILHYIO U IMPAKTHYECKYIO
00JacTH KU3HEACSITEbHOCTH;

- YMETb MHTEIPUPOBATH 3HAHUA U3
Pa3HBIX MPEIMETHBIX 00JIacTeil;

- BbBIIBHUTAaTh HOBBIC niaeu,
npenarath OpUTHHATILHBIC
moAXOAbl U PCHICHUSA

- CTaBUTH MpOOJEMBI U 3a/ayd,
JOIYCKAIONUe  allbTePHATHBHBIC
pelIeHus;

B) pabota ¢ nHpopMaIuei:

- BIIAJIETh HAaBBIKAMH TOJTYYCHHUS
nHpOpMallUMd M3 HCTOYHHUKOB

5) chopMUPOBAHHOCTH  YMEHHH  YCTaHaBJIMBATH
MPUHAICKHOCTh  M3YYEHHBIX HEOPraHUYECKUX U
OpraHWYEeCKUX BEUIECTB K ONPEIECICHHBIM KilaccaMm U
rpyImnam COCIUHEHUN, XapaKTEpU30BaTh UX COCTaB U
BAKHEWILIME CBOWMCTBA; ONPENEATh BUAbl XUMHUUECKHX
CBsi3el  (KOBaJIeHTHasi, HMOHHAsA, METaUIMYecKas,
BOJOPOJHAs), THUIbl KPUCTAUIMYECKHUX  PELIETOK
BEILIECTB; KJIACCU(PUIIUPOBATH XUMHUYECKUE PEAKIIUH;

6) BiIageHUE OCHOBHBIMM METOJaMU  HAYYHOI'O
IIO3HaHUA BCIIICCTB u XUMHUYCCKUX SIBJICHUU
(nabnronenue, U3MEpeHHue, HKCIIEPUMEHT,
MOJICJIUPOBAHUE);

7) chopMHpPOBAaHHOCTH YMEHHI IPOBOAUTH PACUETHI IO
XUMHYECKUM (opMysaM W YpaBHCHHSIM XUMHUYCCKUX
peakiuii ¢ HCIONb30BaHHEM (DU3MYECKUX BEJIMYUH,
XapaKTepU3YIOIMX BEIIECTBA C  KOJMYECTBEHHOMN
CTOPOHBI: MacChl, OO0beMa (HOPMAJIbHBIE YCIOBUS)
ra3oB,  KOJHMYECTBA  BEIECTBA, WCTIOIH30BAaTh
CHUCTEeMHBIE XUMHUYECKHE 3HaHUA JIS T[PUHATHS
pelIeHnid B KOHKPETHBIX JKU3HEHHBIX CHTYaIHSX,
CBSI3aHHBIX C BEUIECTBAMH U UX MPUMEHEHHEM;

8) cdhopMHpPOBAHHOCTh yMEHUW IUIAHHPOBATH U
BBITIOJHATh XUMHUYECKUN IKCIIEPUMEHT (IIpeBpaICHUS
OpPraHWYeCKHUX BEIIECTB INPH HArpeBaHUM, TOTYYCHUE
TUJICHA W HW3YYEHHE €ro CBOMCTB, KaueCTBEHHbIE
peaKIyy Ha albJIeTHu/bl, KpaxMal, YKCYCHYIO KHUCIIOTY;
neHaTypanust O€TKOB TMpH HarpeBaHUM, IIBETHHIE
peaknuu  OENKOB; TPOBOAWTH PEAKIWH HOHHOTO
oOMeHa, OIpeneNnarTh Cpeay BOAHBIX PAaCTBOPOB,
KauecTBEHHbIE peakuuu Ha cyinbdar-, xkapOoHAT- M
XJIOpUI-aHUOHBI, HA KAaTHOH aMMOHHS; pellaTh
HKCTIEpUMEHTAIBHBIE 33J]aui 10 TeMaM «MeTaisl»y 1




[EHHOCTEH CEMEWHON >KU3HU
B COOTBETCTBUU c
TPaIUITUSIMHA HapoJI0B
Poccuu;

4) ICMemu4ecKo2o
BOCNUMAHUSL:

- DCTETUYECKOE OTHOIIECHHE K
MHUpPY, BKJIIOYas O3CTETUKY
ObITa, HAyYHOTO u
TEXHUYECKOTO  TBOPYECTBA,
CIIopTa, Tpyna u
00I1IECTBEHHBIX OTHOIICHUI;

- CIIOCOOHOCTD
BOCIIPUHHUMATh  PA3JINIHBIC
BUJIbI UCKYCCTBA, TPAIUIINH U
TBOPYECTBO CBOETO U JPYTHX
HapoJIOB, OIIYIIATh
SMOIIMOHAIEHOE BO3JIEHCTBIE
HCKYCCTBa;

- yOEXIEHHOCTh B
3HAYUMOCTH JUIS IMYHOCTU U
oO0IecTBa OTEYECTBEHHOIO U

MHPOBOTO UCKYCCTBa,
STHUYECKHUX KYJIbTYPHBIX
Tpaguuuid ¥ HAPOAHOIO
TBOPYECTBA;

- TOTOBHOCTH K
CaMOBBIPAKEHHUIO B PAa3HBIX
BHUJIAX UCKYCCTBA,
CTPEMIICHHE MIPOSIBIIATH
KauecTBa TBOPYECKOMN
JINYHOCTH;

pPa3HBIX THUIIOB, CaMOCTOATEIbHO
OCYILECTBIATh  IIOMCK, AaHAJIU3,
CUCTEMaTHU3ALNIO u
UHTEPIIPETALNIO uHpOpMALUU
pa3IMYHBIX  BUJIOB U ¢opMm
IIPE/ICTaBIICHMUS;

- CO3/71aBaTh TEKCThl B Pa3JIMYHBIX
dbopMarax ¢ y4eToM Ha3HAYCHHS

uHpOopMaIHU u EJICBOM
ayIUTOPHH, BBIOMpAst
ONITUMAITLHYIO bopmy
MPEJCTABICHNUS U BU3yaTH3aluN;

- OUEHHWBATh  JIOCTOBEPHOCTH,
JETUTUMHOCTh HMH(pOpMaIuu, ee
COOTBETCTBHE MIPaBOBBIM u
MOpPaJIbHO-3THYECKUM HOpMaM;

- UCIOJIb30BaTh cpeacTBa
MH(OPMALIMOHHBIX u
KOMMYHUKAI[HOHHBIX TEXHOJIOTHH B
pereHnH KOTHUTUBHBIX,
KOMMYHUKaTHBHBIX u
OpTaHU3aIMOHHBIX 3ama4 c
co0JII0ICHEM TpeGoBaHuUi
SPrOHOMUKH, TEXHUKH
0e30IMacHOCTH, TUTHUCHEI,

pecypcocOepekeHrsi, MPaBOBBIX U
ATUYECKHUX HOPM, HOPM
MH(POPMAITMOHHOM 06€30MMacCHOCTH;

- BJIAJIETh HaBBIKAMHU
pacro3HaBaHHSA " 3alIUTHI
uHpopmanuy, HHGOPMAIIMOHHON

0€30MaCHOCTH JTUYHOCTH.

«HeMmerannel») B COOTBETCTBHH C MPAaBHJIAMU TEXHUKU
Oe3omacHOCTH TpH OOpalleHWHd C BEHIECTBAMH H
1a00paTOPHBIM 000pyI0BaHUEM; MPEJCTaBISATh
pe3yabTaThl XMMUYECKOTO JKCIEpUMEHTa B (Qopme
3alliCH YpPaBHEHHH COOTBETCTBYIOIIMX pEaKUuid Hu
(bopMyIHpOBaTH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB,;
9) cdopMuUpPOBaHHOCTH YMEHHS  aHAJIU3UPOBATH
XUMUAYECKYI0 HH(OpMAINIO, MOTYyYaeMyl0 U3 Pa3HBIX
HCTOYHUKOB (CpeICTB MaccoBOW WH(pOpMAIlUU, CETh
WuTepHer u npyrue);

10) chopMUPOBAaHHOCTh YMEHUN COOIIOIATH IMpaBUIIA
HKOJIOTHYECKHU 1EIecO00pa3HOro TMOBEACHUS B OBITY U
TPYJIOBON JESATENLHOCTH B IIENSAX COXPAHEHUS CBOETO
3I0pOBbSI M OKpPYXKAlOLIEHd IPUPOJHOM  CPEnbl;
VUUTHIBAaTh OMACHOCTh BO3ACHCTBHS Ha  JKUBBIE
OpraHU3Mbl ONPEEIICHHBIX BEILECTB, [IOHUMAsi CMBbICI
rokasareJsi pelebHOM JOyCTUMON KOHLIEHTPALIH;
11) nmns oOydalommuxcss € OTPaHHUYCHHBIMU
BO3MOXXHOCTSIMH ~ 37JOPOBBSI: c(OpMHPOBAHHOCTH
YMEHUSI TIPUMEHSATH 3HaHHSI 00 OCHOBHBIX JIOCTYITHBIX
METO/axX MO3HAHUS BELIECTB U XUMHUECKUX SBJICHUH;
12) nns ciaenblx W CIa0OBUAAIIMX OOYyYarOLIMXCS:
c(OpPMHPOBAHHOCTh YMEHHUS MCIIOJB30BaTh peIbePHO
TOYEUYHYI0 cucrteMy o6o3HaueHuit JI. bpaitng s
3aIUCH XUMHYECKUX (HOpMYIT;

13) c(OpMUPOBAHHOCTh IIPEICTABJICHUN: 0
MaTepHabHOM €IUHCTBE MHpa, 3aKOHOMEPHOCTAX U
MO3HABAEMOCTH SIBJIGHMM MPUPONBI; O MeCcTe H
3HAYEHUU XMMUU B CHCTEME €CTECTBEHHBIX HayK U ee
poru B oOecredyeHMH  YCTOWYMBOIO  pPa3BUTHS
YeJI0BEYEeCTBA: B PEIICHUH INPOOJIEM HKOJOTHUECKOMH,
DHEPreTUYECKOW W  THUIIEBOM  0€30MacHOCTH, B




5) @usuueckoeo socnumarusi:

- c(hOpMHUPOBAHHOCTH
30pOBOrO0 U 0E30MacHOro
obpaza KU3HH,

OTBETCTBCHHOTO OTHOIICHHS
K CBOEMY 3/I0pPOBBIO;
- MOTPeOHOCTh B (PU3UUECKOM

COBEPILICHCTBOBAHHH,
3aHATHAX CIIOPTUBHO-
03JI0POBUTEIBHOU
JEATENLHOCTBIO;

- aKTHUBHOE  HENpUsTHE
BPEIHBIX TPHUBBIYEK M HHBIX
dbopM TpUUMHEHHUS Bpeaa
buznueckomy u

IICUXUYECKOMY 3/I0POBBIO;
6) mpy0o6o2o 60cnumManusi:
- TOTOBHOCTb K TpyaYy,
OCO3HaHHE LIEHHOCTHU
MacTepcTBa, TPYA0Jto0ue;
- TOTOBHOCTb K aKTHUBHOH

JeSTEeITbHOCTH
TEXHOJIOTUYECKO u
COLIMAIBHOU
HanpaBJIeHHOCTH,
CIIOCOOHOCTh WHUIIMUPOBATH,
TUTaHUPOBATh u

CAMOCTOSTCIIBHO BBIIIOJIHATH
TaKyo e TeIbHOCTH;

- HHTEpeC K Pa3IUYHBIM
chepam mpodeccroHaNbHOM
JCATCIIBHOCTH, YMCHHUE

2) Osnaoenue yHUBEPCANbHBIMU
KOMMYHUKAMUBHBIMU OetiCEUAMU.
a) obmieHue:

- OCYIIECTBIISATh KOMMYHUKAIIMHA BO
Bcex cdepax KU3HU;

- pacmo3HaBaThb  HeBepOalbHbIC
cpeacTtBa  OOINEHUS, TTOHUMATh
3HaYCHWE COLMAIBHBIX 3HAKOB,
pacro3HaBaTh MPENOCHITKU
KOH(DIUKTHBIX CUTYyaIui u
CMSITYaTh KOH(IUKTHL;

- BJIQJIETh PA3UYHBIMU CIIOCOOAMHU
OOIIEHUS ¥ B3aMMOJICHCTBUSI,

- apryMEHTUPOBAHHO
JIMAJIOT, YMETh
KOH(DJITUKTHBIC CUTYAIINN;

BCCTH
CMATr4aThb

- pa3BepHYTO M JIOTMYHO H3JaraTh
CBOIO TOUKY 3pEeHHS c
HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

0) COBMECTHasl IeITEIIbHOCTh:

- TOHMMaTh U  MHCIOJIb30BaTh
MIPEUMYIIECTBA  KOMAaHJIHOM W
WHIUBUAYAIbHON paboThI;

- BbIOMpAaTh TEMaTHUKy U METOJIbI
COBMECTHBIX JEHCTBUH C YYETOM

o0Imux MHTEPECOB "
BO3MOXKHOCTEH  KaXJIOT0  WIeHa
KOJUICKTHBA,;

- TPUHHAMATh LEIU COBMECTHOU
JEATENIBHOCTH, OpPraHU30BbIBATh U
KOOPJIUHUPOBATh JIEHCTBUS MO €€

Pa3sBUTHH MEJMIIMHBI, CO3/IaHUM HOBBIX MaTEpPHAaJOB,
HOBBIX  HWCTOYHHKOB DJHEPru¥, B  OOCCICUCHHUH
paIroOHAIBLHOTO PUPOAOIIOIH30BAHUS, B
(hOpPMUPOBAHUHM MUPOBO33PEHUS M OOIICH KYIbTYpHI
YeJIOBeKa, a TaKKe JKOJOTHYECKH OOOCHOBAaHHOTO
OTHOINICHHSI K CBOEMY 3I0POBBIO M IPUPOTHOM Cpefie;

14) BrageHre CUCTEMON XUMHUYECKUX 3HAHHUM, KOTOpast

BKJIIOYAET: OCHOBOIIOJIararolme MTOHSTHUSA
(IOMOTHUTENFHO K CHUCTEME TMOHATHH 0a30BOrO
YPOBHSI) — U30TOIBI, OCHOBHOE M BO30YXICHHOE

COCTOAHHUEC aTOMa, rn6pmm3aum1 ATOMHBIX Op6HTEU'ICI>i,

xumudeckas cBazb («O» m «T-CBA3b,, - xparppie
CBSI3M), MOJIApHAs ~ KOHUEHTpalus, CTPYKTypHas
¢dopmyna, uzoMmepusi (CTpyKTypHasi, TeoMeTpuyecKas
(uMc-TpaHC-U30MEpHsl), TUMBl XMUMHUYECKHX pPEaKLui
(romMo- U rereporeHHble, 00paTuMble U HEOOpaTUMBbIE),
pacTBOpbl  (MCTUHHBIE,  JHUCIEPCHBIE  CHUCTEMBI),
KpUCTAJIJIOTUAPATHI, CTETEHb JICCOLIMAIN,
AJIEKTPOJIN3, KPEKUHT, pUPOPMHHT); TEOPUU U 3aKOHBI,
3aKOHOMEPHOCTH, MHUPOBO33PEHYECKHE 3HaHUA,
JEeKalMe B OCHOBE IIOHMMAaHUS NPUYMHHOCTH U
CUCTEMHOCTH XHUMHUYECKUX SIBJIEHUH, COBPEMEHHBIE
IIPEJICTABICHUS. O CTPOEHUM BEILECTBA HAa aTOMHOM,
MOJIEKYJISIPHOM M HaJMOJIEKYJSIPHOM  YpPOBHSX;
NPEJCTAaBICHU O MEXaHM3MaX XUMHUYECKUX PEaKIHi,
TEPMOJUHAMHYECKHUX U KHHETHYECKUX
3aKOHOMEPHOCTSX HMX NPOTEKaHUs, O XHUMUYECKOM
PaBHOBECHHM, TUCTIEPCHBIX CUCTEMAX, (AKTOJIOTUYECKUE
CBEICHMS O CBOWMCTBAaX, COCTaBe, IIOJIYYEHUH U
0e3onmacHOM HCIOJIb30BaHUN BaXHEHIIINX
HEOPraHMYECKUX U OPraHUYECKUX BELIECTB B OBITY U
MIPAKTUYECKONW  JIeSITEIbHOCTH  YEJIOBEKa;  OOIHX




COBEpIIAThH OCO3HAaHHBIH
BEIOOp Oymymieit mpodeccuu
u pealin30BbIBATh
COOCTBEHHBIC KU3HCHHBIC
TUIaHbI;

- TOTOBHOCTh U CIOCOOHOCTH
K 00pa3oBaHMIO u
caM000pa30BaHUIO Ha
MIPOTSHKEHUH BCEU KU3HU;

7) 9KOJI02UHECKO20
80CNUMAHUA

- c(hOpPMHUPOBAHHOCTH
9KOJIOTMYECKON  KYJIbTYpHI,
TMOHUMAaHUE BITMSTHUS
COLIMATIbHO-9KOHOMHUYECKUX
IIPOLIECCOB  HAa  COCTOSIHUE
NPUPOAHOM U  COLMAIBHOM
Cpenbl, OCO3HaHUE
rI1006aIbHOTO Xapaktepa
9KOJIOTMUYECKUX MPOOIIeM;

- TUTAaHUPOBAHHE u
OCYILIECTBJIEHNUE JCHCTBUU B
OKpyXXarolmien  cpege  Ha
OCHOBE 3HAHUS esen
YCTOWUYHBOIO pa3BUTHA
YeJI0BEYECTBA;

- aKTUBHOE  HEMPHSITHE
NEUCTBUN, MPUHOCAIIUX BPEX
OKpY>Karollen cpere;

- yMEHHE MPOTHO3HPOBATH
HeOIaronpusiTHIC
9KOJIOTUYECKHUE TIOCIEICTBUS

JOCTH)KEHHMIO: COCTaBIISATh  IUIAH
JEWCTBUM, paCIpPENENATh PO C
y4€TOM  MHEHHMH  YYaCTHUKOB
00CyX1aTh pe3yabTaThI
COBMECTHOH paboThI;

- OLICHUBAaTBh KayeCTBO CBOErO
BKJaJa M KaXIOro Yy4YacTHHKaA
KOMaHJIbI B OOIIUI pe3ylnbTar Io
pa3paboTaHHBIM KPUTEPUSIM;

- IpemjlaraTb HOBBIE IIPOEKTHI,
OLICHUBAaTb MACH C  IO3HULHHU
HOBH3HBI, OpUTMHAJIBHOCTH,

HpaKTquCKOﬁ 3HAa4YUMOCTH,
- KOOpAWMHUPOBATL W BBIIIOJHATH
pa60Ty B YCIOBHUHAX PCaJIbHOTIO,

BUPTYAJILHOTO u
KOMOMHHPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYILIECTBIISATH MMO3UTHBHOE
CTpaTErMYecKoe  IOBEACHUE B

Pa3IUYHBIX CUTYALUSX, MPOSBISATH
TBOPYECTBO U BOOOpa)keHUE, ObITH
MHUITUATUBHBIM.

3) QOsnadenue yHUBepCaIbHLIMU
pe2yIamueHbIMU OeUCBUIMU:

a) CaMOOpTaHU3aIUs:

- CaMOCTOSITENIbHO OCYIIECTBISATh
MO3HABATEIBHYIO  JICATEIBHOCTD,
BBISIBJISITH TIPOOJIEMBI, CTaBUTH H
dhopmynupoBaTh COOCTBEHHBIC
3a/1a4n B o0pa3oBaTenbHON
NEATCILHOCTH W JKH3HCHHBIX

HAyYHBIX MPUHIMIAX XUMUYECKOrOo MPOU3BOJACTBA (Ha
npuMepe TPOU3BOJCTBA CEPHOWM KHCIOTHI, aMMHAaKa,
MeTaHoJ1a, epepadboTKu HEPTH);

15) c(hOpMHUPOBAHHOCTH yMEHUM BBISIBIIATD
XapakTepHble NPU3HAKUK U B3aUMOCBS3b H3YYEHHBIX
MOHSTHIA, MPUMEHATH COOTBETCTBYIOIINE MOHATHS TPH
ONHMCAHUU CTPOCHUSI U CBONCTB HEOPraHMYECKHX MU
OpPTaHWYECKHUX BEIIECTB U MX TPEBPAIICHUN; BBISBIISTH
B3aMMOCBSA3b XHMHUYECKUX 3HAHUH C MOHATHSAMH H
MPEJCTAaBICHUSIMA  JPYTUX TPEAMETOB I Oolee
OCO3HAHHOTO TIOHMMaHUSi U OOBSICHEHUS CYIIHOCTH
MaTepUaIbHOrO0  EIUHCTBA  MHpA;  KCIIOIH30BATh
CUCTEMHbIE XUMHUYECKUE 3HAHHS JUIsi OOBSCHEHUS H
MIPOTHO3HPOBAHUS SIBIICHUH, UMEIOIITUX
€CTECTBEHHOHAYYHYIO IPUPOAY;

16) chopMHUPOBAaHHOCTH YMEHHH  HCIIOJIb30BaTh
HAaUMEHOBAHMUS XUMHYECKHUX COETMHEHUI
MEXTyHAPOIHOTO coro3a TEOPETUIECKOM u
NPUKIAIHON XUMHUUM W TPUBUAIBbHBIE HA3BAHUSA
BEIICCTB, OTHOCSIIMXCSA K WM3y4EeHHBIM Kjaccam
OpTraHMYECKUX ¥  HEOPraHWYeCKUX  COCIUHEHMIA;
UCIIONIb30BAaTh  XHMHYECKYIO CUMBOJIUKY  JUIS
cocTaBleHUs (QOopMyNnl HEOPTaHWYECKUX  BEIIECTB,
MOJICSKYJSIDHBIX ¥ CTPYKTYPHBIX  (pa3BEepHYTHIX,
COKpAILIEHHBIX U CKEJETHBIX) (OpPMYT OpPraHUYECKUX
BEIIIECTB; COCTABJIATh YPAaBHEHUSI XUMHUCCKHAX PEAKIIHMA
U pacKpplBaTh HUX  CYIIHOCTh:  OKHCIUTEIBHO-
BOCCTAHOBUTEIIbHBIX peakuit MTOCPEACTBOM
COCTaBIIEHUS] DJIEKTPOHHOTO OallaHCca JTHX pPeaKIuii;
peaknuii MOHHOTO OOMEHa IyTeM COCTaBICHUS UX
MIOJIHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUN; peaKIIuii
THJIPOJIN3a, peakIuil KomIuiekcooOpa3zoBaHus (Ha




PEIIPUHIMAEMBIX
JIEHCTBUM, MPEeIOTBPAILATH
ux;

- pacuMpeHue OTIBITa
JeSTeTbHOCTH
3KOJIOTUYECKOMN
HaIpPaBJICHHOCTH;

8)  yemnocmu  HayyHo2o
NO3HAHUS!

- c(hOpPMHUPOBAHHOCTH
MUPOBO33PCHUS,
COOTBETCTBYIOIIETO
COBPEMECHHOMY YPOBHIO
pa3BHUTHS HaAYKH u
OOIIeCTBEHHOMN NIPAKTUKH,
OCHOBAaHHOTO Ha JIAAJIOre
KYJIBTYp, CHOCOOCTBYIOIIETO
OCO3HAaHUIO CBOETO MeCTa B

MOJIMKYJIBTYPHOM MHUPE;
- COBEpIICHCTBOBAHHE
SI3BIKOBOM M UMTATeNIhCKOM
KyJbTYpbl ~ KaK  CpEICTBa
B3aHMOJCHCTBUA MEXIY
JIFOABMHU U MIO3HAHUS MUPA;

- OCO3HaAHHE LIECHHOCTH
HAy4YHOU JIESITENTbHOCTH,
TOTOBHOCTh  OCYLUECTBJISTH
MPOEKTHYIO u
HCCIIEI0BATENBCKYIO

eI TEILHOCTh
WHJUBUYAIBHO U B TPYIIIIE.

CUTYyalUsIX;

- CaMOCTOSTEILHO COCTABIATH ILIAH
pemieHuss MpoOJieMbl € y4eTOM
MMECIOIINX CS pecypcos,
COOCTBEHHBLIX BO3MOXKHOCTEM H
MPEIIIOYTEHHI;

- JlaBaTh OLICHKY HOBBIM
CUTYalUsIM;

- pacmupsTh paMKd y4eOHOTro
npeaIMeTa Ha OCHOBE JIMYHBIX
MPEATIOYTEHHI;

- Jienatb OCO3HAaHHBIA  BBIOOD,
apryMeHTUPOBaTh ero, Opathb
OTBETCTBEHHOCTH 32 PEUICHUE;

- OICHUBATh  NPHOOPETCHHBIN
OIIBIT;

- CrocoOCTBOBaTh (HOPMUPOBAHHIO
U TIPOSIBJICHUIO IIMPOKOU 3PYIAUIIUN
B pasHbIX o0NacTAX 3HaHWUH,
MTOCTOSIHHO MOBBIIIATD CBOI1
0o0pa3oBaTeNbHBIH U KYJIbTYPHBIH
YPOBEHB;

0) CAMOKOHTPOJIb:

- JlaBaTh OLICHKY HOBBIM
CUTYalUsIM, BHOCUTh KOPPEKTHUBBI B
NESATEIbHOCTb, OLIEHUBATh
COOTBETCTBHUE PE3YJILTATOB LIEIISM;

- BJIAJICTh HaBBIKAMH
MO3HABaTENbHON pediiekcun Kak
OCO3HAHMS COBEpIIAEMbIX
JeHCTBUIM Hu MBICIIUTEIbHBIX
MpOLECCOB, HMX PE3YIbTATOB U

npuMepe THAPOKCOKOMILJIEKCOB LUHKA M AJTIOMHUHUS);
MOJATBEP)KIAaTh XapaKTEpHbIE XUMHUYECKHE CBOMICTBa
BEIIECTB COOTBETCTBYIOLUIUMH OSKCIIEPUMEHTAMU U
3alMCAMU YPABHEHHN XUMUYECKUX PEAKLIHA;

17) chopmMupoBaHHOCTh yMEHHH KIacCH(PHUIIUPOBATH
HEOpraHMYECKHe M  OpPraHUYecKHe BELIECTBA U
XUMHUYECKHE PEaKIMH, CaMOCTOSTEJIbHO BBIOUPATH
OCHOBaHUS U  KpPUTEpUH i1  KiaccuuKaiuu
M3Y4aeMbIX XUMHYECKHX OOBEKTOB; XapaKTepH30BaTh
COCTaB Hu BaKHEHIIIHE CBOMCTBaA BEILICCTB,
MPUHAJISKAIINX K ONPEIEICHHBIM KJlaccaM U TpyInaM
COEIMHEHUI (mpoctele BELIECTBA, OKCH/IbI,
THJIPOKCHUJIBI, COJIM; YTJIEBOJAOPOJbI, MPOCThIE dPUPHI,
CHUPTHI, (PEHOJIBI, ABICTHIBI, KETOHBI, KapOOHOBBIC
KHUCIIOTBI, CIIOKHBIE (UPBI, KUPBI, YTIEBOJIbI, AMHUHBI,
aAMUHOKHCJIOTBI, OEJIKN); IPUMEHATh 3HAHUS O COCTaBe
U CBOMCTBaxX BEWIECTB JUId SKCIEPUMEHTAJIBHON
IIPOBEPKU TUIOTE3 OTHOCHUTEIBHO 3aKOHOMEPHOCTEH
MIPOTEKAHUsI XUMUYECKUX PEAKINI U TPOTHO3UPOBAHUS
BO3MOKHOCTEHN MX OCYILECTBIICHHUS,

18) cdopmupoBaHHOCTH YMEHHMH MOITBEPXkAaTh Ha
KOHKpPETHBIX  IpUMepax  XapakTep  3aBUCHMOCTH
pEaKMOHHON CIIOCOOHOCTH OpPraHUYECKUX
COEIMHEHUN OT KPATHOCTH W TUIA KOBAJICHTHOW CBS3U

(«O» u «T-CBA3D ) p3ayMHOrO BIMSHUS ATOMOB 1
TPYIIIT aTOMOB B MOJIEKYJIaX; a TaK)Ke OT OCOOCHHOCTEH
peanu3aly  pa3iIMYHBIX MEXaHM3MOB IPOTEKaHMS
peakuuit;

19) cdopmupoBaHHOCT, YMEHHUH XapaKTEepU30BaTh
DIIEKTPOHHOE CTpPOEHHE aToMoB (B OCHOBHOM |
BO30Y)XJICHHOM COCTOSIHUM) M MOHOB XHMHMYECKHX
aneMeHToB 1 — 4 mepuonoB [leprnoanyeckor cucTeMsl




OCHOBAHHIA;

- UCII0JIb30BaTh IPUEMBI
pediekcun Ui OLIEHKH CUTYalluH,
BBIOOpA BEPHOTO PEIICHHUS,

- yYMeThb OLEHUBaTh pPHUCKH H
CBOEBPEMEHHO MPUHUMATH
pEIIeHHUS 110 UX CHIKEHUIO;

B) OMOIMOHAIBHBIA  HHTEJUJICKT,
TIpeIoJIararoii
c(hOpMHUPOBAHHOCTH:

- CaMOCO3HAHUS, BKIIOYAIOIIETO
CIIOCOOHOCTh ~ TIOHMMAaTh  CBOE
SMOIIMOHAIBHOE COCTOSIHUE, BUICTh
HarpaBJICHUs pa3BHUTHSA
COOCTBEHHOU SMOIMOHAIBHON
cdepsl, OBITh YBEpEHHBIM B ce0e;

- caMOperyIHpOBaHus,
BKJTFOYATOIIETO CaMOKOHTPOJIb,
yMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE
MOBEJICHNUE, CIIOCOOHOCTh
aJanTHPOBATHCS K
OMOIIMOHANBHBIM W3MEHEHUSM H
MPOSIBJISITH THOKOCT®, OBITh
OTKPBITHIM HOBOMY;

- BHYTpPEHHEHN MOTHBALUH,
BKJIIOYAIOLIEH  CTpEeMJIEHHE K
JOCTIDKCHHIO TI€IM W YCIEXYy,
ONITUMHU3M, WHUIIMATUBHOCTD,
yMEHUE JeHCTBOBaTh, HCXONS W3
CBOUX BO3MOXXHOCTEH;

- SMIIATHH, BKJIIOUAIOIIEH

JA.N. MenzaeneeBa M HUX BAJICHTHbIE BO3MOYKHOCTH,
UCTIONB3Yysl TOHATUS  «S», «P», «d-3IEKTPOHHBICY
opOuTaNu, DJHEPreTUYECKUE YPOBHH;,  OOBSICHSTH
3aKOHOMEPHOCTH W3MEHECHHSI CBOWCTB XHMHYECKUX
AJIIEMEHTOB U 00pa3yeMbIX HMMH COEIUHEHHH 110
MEePHOaM U TPYIIIaM;

20) BiajieHUe CUCTEMOM 3HAHWUK O METOJaX HAyYHOTO
MO3HAHUS  SIBJICHUW TMPUPOIBI, HCIOJIB3yeMBIX B
€CTECTBCHHBIX HAyKaX U YMEHHUSIMU MPUMEHSTh 3TU
3HaHWUS TIPU  OKCIICPUMEHTATLHOM  HCCIICIOBAHHUH
BEUIECTB M JJsi OOBACHEHUS XHUMHUYECKHUX SIBICHU,
UMEIOIMX  MECTO B TPHPOJE  NPAKTHYCCKOU
JESITEIbHOCTH YeJIOBEKa U B MOBCEIHEBHOM JKU3HH,

21) chopMHpPOBaHHOCTh YMEHHUN MPOBOAUTH PACUETHI
Mo  XUMHYECKUM  QopMmyJaM U  YpaBHEHUSIM
XUMHYECKHUX PEAKINHA C MCIOIh30BAaHUEM (PU3HUYCCKUX
BeIMYMH  (Maccel, oOBeMa Ta30B, KOJIWYECTBA
BEIIIECTBA), XapaKTePU3YIOIIHX BeIeCTBA C
KOJIMYECTBEHHOW CTOPOHBI: PacueThl MO HAXOXKICHUIO
XUMHUYECKOH (OPMYJIbI BEMIECTBA; PACYCTHl MacChl
(oObema, KONMMUYeCTBa BEIIECTBA) MPOJYKTa pPEaKIIHUH,
€CIIM OJHO W3 HWCXOTHBIX BEIIECTB JIAHO B BHJIC
pacTBOpa €  OIPENCICHHOM  MaccoBOM  JOJIEH
PAcCTBOPEHHOTO BEIIECTBA WJIM JJAHO B M30BITKE (MMEET
MpUMECH); pacyeThl MacCOBOM MM OOBEMHOW HOIH
BBIXO/Ia TMPOJYKTa PEAKIMH, pPacdeThl TEIJIOBOTO
sddekra peakiuii, 00beMHBIX OTHOIIICHUI Ta30B,;

22) cpOpMHPOBAHHOCTH YMEHHH MPOTHO3HPOBATH,
aHAIIM3UPOBATh u OLICHUBATH C MO3UIUI
JKOJIOTHYECKON 0€30MacHOCTH MOCIENCTBUSA OLITOBOI 1
MIPOU3BOJICTBEHHOU JeSITebHOCTH YeNoBeKa,
CBSI3aHHOM C TIepepabOTKOI BEIIECTB; HCIIOJIH30BAThH




CITOCOOHOCTH IMOHUMATh
SMOLIMOHAIBHOE COCTOSIHUE
JIPYTHX, YYUTBIBAaTh €ro  IpH
OCYIIECTBICHUM  KOMMYHHKAIIHH,
CIIOCOOHOCTh K COYYBCTBUIO H
COTIEPEKUBAHHIO;

- COIMAJIHBIX HAaBBIKOB,
BKJIFOYAFOIIHX CIIOCOOHOCTH
BBICTPanBaTh OTHOIIIEHUS c
OPYTHMH  JIIOJbMH, 3a00THTKCS,
MPOSIBIIATh HMHTEPEC W pa3peliarh
KOH(JIMKTHI,

T) IPUHSITHE Ce0s U IPYTHUX JIFOICH:
- MpUHUMAThL CceOsl, MOHUMAas CBOH
HEJ0CTaTKU U JIOCTOUHCTBA;

- IPUHUMATh MOTHBBI M apTYMEHTBI
OpyTUX JIOJAEH Tpu  aHalu3e
PE3YJIbTATOB JIEATEIHLHOCTH;

- MIpU3HABaTh CBOE MPABO M IMPaBO
JIPYTHUX JIIOJIEH Ha OMIHOKY;
-pa3BUBaTh CIOCOOHOCTH MOHUMATH
MUD € TTO3UIUH JIPYTOro YeJIOBEKA.

MOJIyYEHHBIE 3HAHMSI ISl TPUHATHS TPaMOTHBIX
penieHuit npo0sieM B CUTYyallUsIX, CBA3aHHBIX C XUMUEH;
23) chOpPMHPOBAHHOCTh YMEHUH CaMOCTOSITEIIBHO
IUTAHUPOBATh U MPOBOJUTh XMUMHUYECKUN IKCIICPUMEHT
(mony4yeHue U M3yuyeHUE CBOWCTB HEOPraHUYECKUX H
OpraHWYECKHX BEIIECTB, KA4YCCTBCHHBIC PEAKIUU
YIJIE€BOIOPOIOB Pa3IUYHbBIX KJIACCOB u
KHCIIOPOJICO/ICP)KANUX ~ OPraHWYEeCKHX  BEIICCTB,
pelieHue AKCIIEPUMEHTAIbHBIX 3a1au o
paclo3HABAHWIO HEOPTaHWYECKUX W  OPTaHHUYECKUX
BCIIECTB) C COOJIIOJICHHMEM TPaBWI  0OE30I11aCHOTO
oOpamieHuss ¢  BemecTBaMH H  J1a0OpaTOPHBIM
obopyznoBanueM, GopMyIHUpOBAThH LIETH UCCIECTOBAHMS,
MPEIOCTABIIATE B Pa3MuHON  (QopMe pe3ylIbTaThl

OKCIIEPUMEHTA, aHAJIM3UPOBaThb M OICHUBATh HX
JIOCTOBEPHOCTb;
24)  chopMHpPOBAHHOCTb YMEHHMH  OCYIIECTBISATh

L[eJICHaIIPaBJICHHbII NTOUCK XWMUYECKON MH(pOopMaIun
B Pa3IMYHBIX UCTOYHHMKAX (Hay4Has U yueOHO-HaydHas
JuTepaTrypa, CpeiCcTBa MaccoBOM HHGOpMAIMH, CETh
WuTepHer W Apyrue), KPUTUYECKH aHAJIW3UPOBATh
XUMHYECKYI0 HH(poOpMaluio, nepepabarbiBaThb €€ U

UCIIONIb30BaTh B COOTBETCTBUUM C  TOCTAaBJICHHOM
y4aeOHOM 3a/1auei;

25) c(OpMUPOBAHHOCT, ~ YMEHHH  OCO3HaBaTh
OTMACHOCTh BO3JICUCTBUS HA JKUBBIE OpraHU3MBI

ONPEAEIEHHBIX BELIECTB, MOHUMAsi CMBICI MOKa3aTems
MpENEIbHON JIOMYCTUMOW KOHUEHTPALMHU, U TOACHSITH
Ha puMepax CII0COOBI YMEHBIIIECHUS u
NpEIOTBpPAlIEHUs] KX BpPEIHOTO BO3JEHCTBUA Ha
OPraHu3M YEeJIOBEKA.




2. CTPYKTYPA U COAEP/) KAHUE YYEBHOT'O IIPEIMETA

2.1. TpynoeMkocTh 0cBOECHHUS y4eOHOI0 MpeAMeTa

st ounoii Gopmbl 00ydeHUs1:

HaumeHoBaHHe COCTABHBIX

O0BeM B yacax

B 1.4. B popme npaxr.

yacTeil THCIMIIHHBI MOJATrOTOBKH
VueOHEbIe 3aHATHSA, B T.4. 110 0
Jlexyuu 36 0
Ipakmuueckue 3anamus 36 0
Jlabopamopnwie 3anamus 36 0
Koncynomayuu 2 0
CamocrositenbHas paboTa 12 0
[IpomexyTouHas aTTecTalus 4 0
Bcero 126 0

st 3a04HOM popMBbI 00yUeHH:

HaumeHoBaHMe COCTABHBIX

O0BeM B yacax

B 1.4. B popme npakr.

yacTell TUCHUILINHBI NMOJATOTOBKH
VYueOHbIe 3aHATHS, B T.4. 10 0
Jexyuu 4 0
Ipaxmuueckue 3ansamus - -
Jlabopamopnvie 3ansamus 6 0
Koncynomayuu - -
CamocrositenpHas padbora 114 0
IIpoMexyTouHas aTTecTalus 2 0
Bcero 126 0




2.2. TemaTnyeckoe NJIAHUPOBAHME U CO/iep:KaHue 001eoOpa3oBaTebHOro yueonoro npeamera OYIL07.Y Xumus

Jl1st 0uHOi (popMBI 00yUeHHS:

O0bem, akan.

4/ B TOM
yHcie B
HaumenoBanue Coaep:xanue yueOHOro Mmarepuasia u (OpMbl OPraHu3anuu AesATEIbHOCTH 00y4a0LINXCH phopme
pa3zeioB NPAKTHYECKO
U TeM 71
MOATOTOBKH,
akaa. 4
1 2 3
Pa3nes 1. TeopeTnueckue 0CHOBbI OPraHNYeCcKOi XHMHUH.
Tema 1.1. Jexkyuu 2/0
Ilpeomem Cooeporcanue yueonoco mamepuana: Ilpenmer u 3HaueHUE OPraHUYECKOM XWMHUHU, IPEICTABICHUE O

OP2aHUYEeCKOol XUMUU.
Teopusa cmpoenusn
op2anuuecKux
COeOUHeHUIl
A.M. Bymneposa

MHOTr000pa3uy OPraHUYECKUX COEIUHEHUH. DJIEKTPOHHOE CTPOCHHME aToMa YIJepoja: OCHOBHOE M
BO30YXKIEHHOE COCTOSIHMS. BaneHTHble BO3MOXKHOCTH aToMa yriepojaa. XUMHYecKas CBs3b B
OpPraHMYECKHUX COEAMHEHUsX. Tumbl TMOpUAM3alMKM aToma yriepojaa. MexaHu3Mbl 00pa3oBaHMA
KOBAJEHTHOM CBSI3M (OOMEHHBIH M JOHOPHO-aKUENTOpHBINH). Tumbl NEepeKpbIBaHUS aTOMHBIX
opburanei: 6- u m-cBsi3u. OpuHapHas, ABOHHAas M TpoiHas cBsA3b. CocoObl pa3pbiBa CBsA3ei B
MOJIEKYJIaXx OpraHuveckux BemecTB. [loHsTHE 0 CBOOOAHOM panukaie, Hykieoduie uaaeKkTpodue.
Teopust crpoeHus opraHmdeckux coequHeHuii A.M. bytiiepoBa M €€ COBPEMEHHOE DPa3BUTHE —
CTPYKTypHasi TE€OpUs OPraHMYEeCKUX COEIMHEHUIN. 3HaueHHE TEOpUU CTPOCHHUS OpPTaHMYECKUX
coerHeHu. MoJeKyssipHble U CTPYKTYpHbIe (popmyiibl. CTPYKTYpHBIE (OPMYIIbIpAa3IHUHBIX BUJIOB:
pa3BepHyTasi, COKpallleHHas, ckeneTtHas. M3omepus. Bunabl  u3omepuu:  CTpYKTypHas,
IPOCTPaHCTBEHHAsI. DJIEKTPOHHBIE A((EKTHl B MOJIEKYJIaX OpPraHUYECKUX COeTUHEHUH. HIyKTUBHBIIHI
u Me3oMepHbli 3¢ dexTsl. [IpeacraBnenue o knaccupukanuy OpraHMYecKUX BellecTB. [loHsATHE O
¢ynkunonanpHOi rpymnme. ['omomorus. I'omonormueckue psaasl. HomeHknatypa oOpraHHYecKUX
coeIMHEHUHN (cucreMaTHdecKkass M TpUBHANbHbIE Ha3BaHusA). OcoOeHHOCTH M KiaccuUKaIsg
OpraHMYECKUX peakiuid. OKUCINTENBbHO-BOCCTAHOBUTEIbHBIE PEAKIIMHY B OPraHUYECKON XUMUU.




1 2 3
IIpakTHyecKkue 3aHATHSA 2/0
JlaGopaTopHble 3aHATHS -
CamocrosiTesibHasi padoTa -
Pa3nen 2. YriieBogopoabl.
Tema 2.1. Jdexyuu 2/0
Ilpeoenvhuie Cooepoicanue yuebnoeo mamepuana: Ankanbel. ['oMonorndeckuil psij ajakaHoB, oOmias Qopmysna,
Y211e6000poobl — HOMCHKJIATypa M W30MEpHs. DJEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOSHUE MOJICKYJ ajKaHOB, SP
aIKambl, ruOpuIu3anysi aTOMHBIX OpOWTanel yriepona, G-CBsi3b. Koughopmepvi. Dusznyeckue CBOWCTBA
YUKI0AKAHDbL. IKaHOB. XMMHYECKHE CBOWCTBA aJKAHOB: PEAKIIMU 3aMEIICHUS, W30MEPU3AINH, JCTUAPUPOBAHUS,
UKJIM3ALUH, TAPOJIN3a, KPEKUHIa, TOPCHHUS.
Haxoxnenne B mpupone. CrocoObl TONydeHUS W MPUMEHEHHE ankaHoB. [lukmoankansl. OOmas
dbopmyna, HOMeHKIaTypa U uzomepus. OCOOCHHOCTH CTPOCHHS W XHMHYECKHUX CBOWCTB MaJIbIX
(uMKIIONponaH, IMUKIOO0YTaH) M OOBIYHBIX (IMKIONEHTaH, IIUKIOTeKCaH) HUKIOoaNKaHoB. CrocoObl
MOJTyYEHUS ¥ IPUMEHEHHE ITUKII0ATKaHOB.
IlpakTHyeckne 3aHATHA 2/0
JlabopaTropHble 3aHSITUS -
CamocrosiTeibHas padoTa 2/0




1

Tema 2.2.
Henpeoenvnovie
21€6000p00bL:

A/IKeHbl, AIKAOUEHbl,
AIKUHbBL

Jlekuuu

Cooeporcanue yuebnoco mamepuana: AJKeHbl. ['OMONIOrHYeCKMi psAJ alKeHOB, oOwas ¢Gopmyna,
HOMEHKJIaTypa. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ aJIKEHOB, sz-m6punn3aum{
aTOMHBIX opOuTaneil yrimepoma, o- U m-cBsa3u. CTpyKTypHas M reomeTpuueckas (yuc-mpauc-)
n3omepus. dusnyeckue CBOMCTBA aJIKEHOB. XHMMHMYECKHE CBOWMCTBA: PEAKLUU IPUCOCIUHECHMS,
3aMeIlEeHUs B O-IIOJIO’KEHHE IPU JIBOMHOM CBsA3M, HOJIMMEpHU3alMU U OKUCIeHUs. [Ipedcmasnenue o
mexanuzme peakyuu 21ekmpoghuivnozo npucoeounenus. IlpaBmio MapkoBHukoBa. KauecTBeHHbIE
peakuMu Ha JBOMHYIO0 CBs3b. CHOCOOBI MOJNIyYE€HUS U TPUMEHEHUE AJIKEHOB. AJIKa/JUEHBI.
Knaccudukarusi ankagueHoB (CONMpPSDKCHHBIC, H30JUPOBAHHBIC, Kymyauposanuvie). OCOOCHHOCTH
3JIEKTPOHHOTO CTPOEHHUS U XMMMUYECKUX CBOICTB CONMPSIKEHHBIX TUEHOB, 1,2- u 1,4-nmpucoenuHenue.
[Tonmumepusanus conpspKeHHBIX 1HeHOB. CrIocOObl MOMY4YEeHHUs U IPUMEHEHUE AJIKaJUEHOB. AJIKUHBI.
['omonoruyeckuit psia ankuHoB, oOmas (opmyia, HOMEHKIATypa M H30MepHs. DIJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOECHHUE MOJIEKYJ AJIKUHOB, SP-TMOpUIu3alus 3JIEKTPOHHBIX OpOuTaneil aroma
yraepona. dusnueckue cBOMCTBAa aJIKMHOB. XMMHYECKHE CBOWMCTBA: PEAaKUMM IPUCOCAUHEHHS,
JUMEpU3alM U TpUMEpPHU3aLnU, OKHcIeHUsA. KUCIOTHBIE CBOMCTBA aJKMHOB, HMEIOUIUMX KOHIIEBYIO
TpoiiHylo cBsi3b. KauecTBeHHbIE peakiuy HAa TPOHHYIO CBA3b. CIOCOOBI MOJIYYEHUS U NPUMEHEHUE
AJIKWHOB.

4/0

IIpakTHYeckHe 3aHATHA

2/0

JlabopaTropHble 3aHATHUS
JlabopaTopuas padora Nel «IIpeneabHble M HenpeaeabHbIE YIJIEBOAOPOABD

4/0

CamocrosiTenbHas padora

2/0

Pa3znen 3. Kuciaopoacoaep:kamme oprannyeckne coeTMHEHHSI.
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Tema 3.1.
Cnupmut. @enon.

Jlekuuu

Cooeporcanue yuebnoco mamepuana: IlpenenpHbsie oqHOaTOMHBIE cUPThl. CTpoeHHE MOJeKya (Ha
nprMepe MeTaHoJia U TaHousa). 'omMonorudeckuii psij, odmas ¢popmynna, ©30MepHsi, HOMEHKJIATypa H
kinaccupukanus cnuproB. Pusndeckue cBolcTBa cnupToB. BojoponHas cBsA3b. XUMHUYECKHE
CBOMCTBA: pCaknuu 3aMCIICHUs, ACruaparaliii, OKHUCJIICHUA, BSaHMOHeﬁCTBHG C OPraHu4YCeCKUMU H
HEOpraHM4ecKuMH kucioramu. KauecTBeHHas peakiys Ha oAHOATOMHbIE cClIUPThl. Dusnonoruyeckoe
JIefiCTBHE ATaHOJa M MeETaHoJa Ha opraHu3M uejoBeka. CrnocoObl MOJyuyeHUs U IPUMEHEHUE
OJIHOATOMHBIX cnupToB. [IpocThie 3¢gupsl, HOMeHKIaTypa U n3omepusi. OcoOeHHOCTH (PU3MUYECKUX U
XUMHUYECKHX CBOMCTB. MHOroaToMHBIC CIIMPTHI: OTUJICHITIMKOJb W TJIULHCPHH. dumsnyeckue u
XMMHUYECKHECBOMCTBA: peaKUH 3aMELEHHs], B3aUMOIEHCTBIE C OPraHUYECKMMHU U HEOPTaHUYECKUMHU
KHCJIIOTaMM, Ka4CCTBCHHAA pPCaKIHdA Ha MHOI'OATOMHBIC CIIUPTHI. dusznonornyeckoe I[CﬁCTBHC Ha
opranusM yesnoBeka. CriocoObINOTy4YeHUsI U IPUMEHEHHE MHOI0aTOMHBIX criupToB. deHon. CtpoeHue
MOJIEKYJIbl, B3AHMHOCBIIMSHUE THUAPOKCOTPYIIIBI M OCH30JIBHOTO siyipa. Pu3nyeckue cBoicTBa (heHoa.
Oco0eHHOCTH XUMHUYECKUX CBOMCTB (eHosa. KauecTBeHHble peakuuu Ha (eHod. TOKCHYHOCTb
¢denona. CiocoOsI mosryueHust 1 npuMeHeHue ¢peHona. Genonpopmanbaeruanas CMOoa.

2/0

IIpakTHYeckHe 3aHATHA

2/0

JlabopaTropHble 3aHATHUS
JlabopaTopuasi pabora Ne2 «Cnuptbl, ¢peHO0IbI, IPOCTHIE 3PHpPbI»

4/0

CamocrosiTejibHas padoTa
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Tema 3.2.
Kapoonunvnuie
coeounenusn:
anb0e2uovl U Kemoubl.
Kapoonoevie
kucnomut. Cnoswcnole
aghupel. JKupot.

Jlekuuu

Cooeporcanue  yuebnHozo mamepuana: KapOOHWIbHBIE COEIUHEHHS: albJACTHUABI U  KETOHBI.
DJEeKTPOHHOE CTpOeHHE KapOOHMIIBHON Tpymmbl. ['oMonorndeckue psiibl ajabAETHIOB M KETOHOB,
obOmast dopmyna, u3zomepus M HOMeHKIarypa. dusnueckue CBOWCTBAa albJETHIOB U KETOHOB.
XUMHYECKUE CBOMCTBAa albAETHIOB M KETOHOB (peakuuu IMpucoenuHenus). IlIpedcmasnenue o
Mexauuzme peakyuii HyKieoguivHoco npucoeouneHus. OKUCICHHE albJIETH/IOB, KaueCTBEHHBIC
peakiuu anpaeruaoB. CriocoObl MOMyYeHUs] W MPUMEHEHHE allbJACTHI0B U KETOHOB. OJIHOOCHOBHBIC
npenenbHble  KapOOHOBbIE KHCIOTHL. (OCOOEHHOCTH CTPOEHHUS MOJIEKYJd KapOOHOBBIX KHCIOT.
N3omepusa u HOMeHKIaTypa. PuU3HYECKUE CBOWCTBA, BOJOPOAHBIE CBSI3M. XHMMHUYECKHE CBOMCTBA:
KHUCIIOTHBIE CBOMCTBA, peakiusi 3TepuUKaliy, peaklud C y4acTUEM YTIEBOJOPOIHOIO pajauKana.
[TorsiTHE O TIPOM3BOIHBIX KAPOOHOBBIX KUCIIOT: CIOXKHBIE S(DUPBI, aHeUOPUObL, 2AN02EHAHSUOPUODI,
amuowl, Humpusl. OCOOEHHOCTH CBONCTB MypaBbUHOWKHUCIOTH. MHOroo0pa3ue KapOOHOBBIX KUCIOT.
Oco0eHHOCTH CBOMCTB HEMPEACTbHBIX HAPOMATHIECKUX KapOOHOBBIX KHCIIOT, TUKaPOOHOBBIX KHCIIOT,
TUAPOKCUKApOOHOBBIX KWIOT. [IpeacraBurenu BhICHIMX KapOOHOBBIX KHCIOT: CTE€apHHOBAS,
NaJIEMUTHHOBAS, OJICMHOBAS, JIUHOIe8As, TUHOIeH08as KUCIOTHI. CriocoObI MOMyYeHUs M IPUMEHEHHE
KapOOHOBBIX KucioT. Crnoxsble 3¢upbl. ['omonoruueckuit psn, obmas dopmyna, u3oMepus H
HOMeHKJIaTypa. JKupsl: cTpoeHne, pu3ndecKkiue 1 XUMHUIECKHE CBOMCTBA KUPOB: TUIPOIIU3B KUCIIOH U
menoyHoi cpenax. OCOOEHHOCTH CBOMCTB KHPOB, COJEPXAIUX OCTaTKH HENpeaeibHbIX KUPHBIX
KucnoT. JKupel B mpupone. MpII4 Kak CONM BBICIINX KapOOHOBBIX KHCIIOT, HX MOIOIIEE JCHCTBUE.
Tonamue o cunmemuueckux morowuux cpeocmaax(CMC).

2/0

HpaKanecm[e 3aHATHSA

2/0

JlabopaTopHbIe 3aHATHS

CamocrosiTenbHas padora

Tema 3.3.
Yeneeoowt

Jlexkuuu

Cooepoicanue yuebrnoeo mamepuana: OO0mIas XapakKTepuCTHKa yriieBooB. Kiaccudukanus yrieBoaoB
(MOHO-, au- W monucaxapunabl). MoHOcaxapuabl: TIIOKO3a, (pykTo3a, puboO3a, TaJaKkTo3a,
ne3okcupubo3a. dusnueckue CBOWCTBA W HaxoxaeHue B mnpupoae. dDorocunrtes. Onmuueckas
usomepus. Konvuamo-yennas maymomepusi Ha npumepe MOAeKyIvl 2I0KO3bl, Npoekyuu Xeyopca, o- u
[-anomepul 2n0K03b1. XUMUYECKHE CBOMCTBA IIFOKO3bI: C yYACTHEM CIIUPTOBBIX U allbJeTUTHOUTPYII,
CIIUPTOBOC M MOJIOYHOKHCIIOE OpOXEHHE TJIOKO3bl. [IpMMEHEeHHEe TIIOKO3Bl, €€ 3HaYCHHE B
JKU3HEJIEATENIbHOCTH opranmu3ma. Jlucaxapuipl: caxapo3a, MaIbTo3a M JakTo3a. BoccTanapnuBaronye

4/0
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Y HEBOCCTAHABIIMBAIOIINE AUcaxapuibl. [ 'uaponus caxapos3sl. HaxoxaeHneB npupoje u NpuMEeHEHHE.
[Tonucaxapuapl: Kpaxmai, IIIMKOTeH M Ieitono3a. CTpoeHne MakpoMoJIeKyJl Kpaxmaina, TIIMKOTeHa 1
LeJUT0a036l.  PU3NUYECKUEe CBOMICTBA Kpaxmaja U LEJUII0JI03bl. XUMHYECKHE CBOMCTBa Kpaxmala
(ruaponn3, KauecTBEHHAs peakus ¢ HoAoM). XUMHYECKHE CBOMCTBA LIEIUTIOI03bI (TUIPOIN3, PEaKIUsI
nosrydeHue 3pupoB 1eTt010361). [loHATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BHCKO03a,alIe€TATHBIN MICIIK).

HpaKanecKue 3aHATHUA

4/0

JlaGopaTopHble 3aHATHSA

CamocrosiTesibHas padora

Pa3nen 4. A3oTconepikaiue Oprannyeckue coeTnHeHHsl.

Tema 4.1.
Amunset.
Amunokuciomer.
benku.

Jlekuuu

Cooepocanue  yuebnoco mamepuana: AMHUHBI — OpPraHMYECKHUE MPOM3BOJHBIE aMMHAKa.
Knaccudukanus aMuHoB: anudaTtuyeckue U apoMaTUYeCKue; MePBUYHbIC, BTOPUYHBIE U TPETUYHBIE.
Crpoenne Monekya, oOmas QopMmyna, H30MEpHs, HOMEHKIAarypa M (H3HUYECKHE CBOWCTBA.
XUMHUECKOe CBOMCTBa anM(aTHYeCKUX aMHUHOB: OCHOBHBIE CBOMCTBA, AJKWJIMPOBAHME, PEAKLUU C
a30TUCTON KUCITOTOMH. CONMM aNKMUIIaMMOHUS. AHWIMH — MIPEJCTaBUTENIh aMHHOB apOMAaTUIECKOTO psfIa.
Crpoenne aHwiuHa. B3auMHOe BiMsSIHHME TpyHn aToMOB B MoJjeKyine aHwinHa. OcoOeHHOCTH
XUMHYECKHX CBOWCTB aHWIMHA. KadecTBeHHBIe peaknmuu Ha aHWIMH. CrocoObl TMONydeHHE |
npUMeHeHHe A (paTHIeCKUX aMUHOB U aHWJIMHA U3 HUTPOOeH307a. AMHUHOKUCIOTH. HomeHkaTypa
u uzomepusi. OTIeNbHBIE MPEICTABUTENN O-aMHHOKUCIIOT: TIHUIWH, aTaHWUH, (eHUIdIaHUH, CepuH,
2NyMmamMuHosas Kucioma, JausuH, yucmeun. Onmuueckas usomepusi amuroxkuciom: D- u L-
amunokuciomol. DOU3NYecKkre CBOMCTBA aMUHOKHCIOT. XWMHYECKHE CBOMCTBa aMHUHOKHCIOT Kak
aM(pOTEpHBIX OPraHMYECKHX COEIMHEHMH, peaklus MOJUKOHJCHCAlUH, 00pa3oBaHUE MENTHAHOM
cBsi3U. bruonmorndeckoe 3HaueHNEe aMUHOKHCIOT. CHHTE3 MENTHA0B. belku Kak MpUPOIHBIE TIOJTHMEPHI.
[lepBuyHas, BTOpUUHAS U TPETUYHAS CTPYKTypa OelKOB. XMMHUYECKHE CBOWCTBa OENKOB: THAPOJIH3,
JeHaTypauusi, KauyecTBEHHble peakiuuu Ha  Oenku. [lonamue 06  azomcodepacauyux
eemepoyuKkiuieckux coeounenusx. Illupumuounosvle u nypunosvie ocHoéanus. Hykneunogvle
KUCTIOMbL. COCMAB, CMpOeHUe U OUOI02UYECKas PO.lb.

4/0

IIpakTHYeckHe 3aHATHA

2/0

JlabopaTopHble 3aHATHS




1 2 3
CamocTosiTe1bHasi paboTa 2/0
Pa3zzen 5. BoicokoMoJIeKYIsIpHBIE COETMHEHNSI.
Tema 5.1. Jexyuu 2/0
Boicokomonexynapusr | Cooeporcanue yueonozo mamepuana:. OCHOBHBIE OHATHS XUMHUH BEICOKOMOJIEKYJISIPHBIX COCIMHEHHIA:
€ CoOeOuHeHusl. MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, CTEIICHb IOJIMMEPHU3AIINU, CPEIHSSI MOJCKYISIpHAs Macca.
OCHOBHBIE ~ METOIBl CHHTE3a BBICOKOMOJICKYJISIPDHBIX ~ COCAMHEHUH — IOJMMEpH3alus |
noJuKoHIeHcalus. [lnacTMacchl (MOJIMATUIICH, MOJUMIPOIWICH, MOJUBHHUIXIOPH, OJIUCTHPOIN).
HarypanbHblii W CHHTETHYECKHE Kaydykd (OyTaaueHOBBIH, XJIOPOIPEHOBBIA U H30MPECHOBBIN).
BosokHa: HarypaibHbIC (XJIOMOK, MIEPCTh, IIENK), UCKYCCTBEHHbIC (alleTaTHOE BOJIOKHO, BHCKO03a),
CHHTETHYECKHUE (KAPOH U JIABCaH).
IpakTHyeckue 3aHATHS 2/0
JlaGopaTopHble 3aHATHS 4/0
JlabopaTtopnass paGora Ne3 «BbICOKOMOJIEKYJISIDHbIE COEAMHEHHsI, Kay4dyKH, BOJIOKHA,
NOJHMEPbD»
CaMmocTosiTe1bHas1 paboTa 2/0
Pa3nen 6. Teopernyeckne 0OCHOBBI XHMHH.
Jexyuu 4/0
Cooepoicanue yueonozo mamepuana: AtoMm. CocTaB aTOMHBIX sifiep. XUMHYECKHUH d7ieMeHT. H30TorsI.
Kopnyckynapro-eonnoeoii oyanusm, osoticmeennas npupooa snekmponda. CTPOSHHE 3JIeKTPOHHBIX
Tema 6.1. 000JI0YEK aTOMOB, K8AHMOBble YUCId. DHEPTeTHYECKUE YPOBHH M MOJYPOBHH. ATOMHBIE OpOHTAIH.
Cmpoenue am‘mfl‘ Knaccugukaiius XuMHUECKUX 3JIEMEHTOB (S-, p-, d-, f- amemenTsl). Pacmpenesnenne 351€KTPOHOB IO
Ilepuoduneckui aTOMHBIM OPOUTAIISAM; NPUHYUN MUHUMYMA dHepeuu, npunyun Tlayiu, npasuno Xynoa. DNEeKTPOHHbIC
3AKOHU koH(uUrypanuu atoMoB dyeMeHTOB [ — |V meprooB B OCHOBHOM ¥ BO30YXKIEHHOM COCTOSHHH,
Ilepuoouuecrasn 3JIEKTPOHHBIE KOHQUTYpAld HOHOB. [lowsamue 06 dHepauu UOHU3AYUU, IHEP2UU CPOOCMEd K
cucmema oeKkmpony. DIEKTPOOTPHUIIATENBHOCTE. Ileproauueckuii 3akoH W Ilepmomuueckas cucTeMa
Xumuteckux xumudeckux snemeHToB .M. MenaeneeBa. Cessp [lepuomuueckoro 3akona u Ilepuoamyeckoit
emenmos CHCTEMbl XMMHUYECKHX OJJIEMEHTOB C COBPEMEHHOW TEOpHEW CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH
A.H. Menoeneesa. M3MEHEHHUs CBOMCTB XMMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX UMU MPOCTHIX U CIIOKHBIX BELIECTB MO
rpynmnam u nepuojam. 3HaueHue nepuoaunydeckoro 3akona /.M. Menneneena.
IIpakTHyecKkue 3aHATHSA 4/0




JlabopaTopHble 3aHATHSA

CamocrosiTesibHasi padoTa

2/0

Tema 6.2.
Cmpoenue seujecmaa.
Mmnozooopazue
eeujecms.
Xumuueckue peaxkuyuu.

Jlekuuu

Cooeporcanue yuebnozo mamepuana. XUMHAYecKasl CBsI3b. Buabl XMMHUYECKOH CBSI3M: KOBAJIEHTHAs,
MOHHAs, MeTaJIMuecKas. MexaHn3Mbl 0Opa3oBaHHMS KOBAJICHTHOW CBSI3U: OOMEHHBIN M JOHOPHO-
aKLENTOPHBIA. DHEprus U AnuHa cBa3u. [1o1spHOCT, HaIIPaBIEHHOCTh U HACBIIAEMOCTh KOBAJICHTHON
cBsa3u. Kpartnele cBsa3u. BomoponHas cBs3b. MeXMONEKyspHbIE B3aUMOACHCTBUA. BaleHTHOCTh U
BAJICHTHBIE BO3MOXKHOCTH aTOMOB. [ ubpuousayus amomusix opoumanei. CBsi3b 3JIEKTPOHHOM
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUYECKUM CTPOCHUEM (Ha MpUMEpE COSTUHEHHUM 3JIEMEHTOBBTOPOIO
nepuona). llpencraBieHue o0 KOMIUIGKCHBIX coequHeHHX. (CocTaB KOMILJIEKCHOIO — MOHA:
KOMIUIEKCOOOpa3zoBatenb, Juranapl. KoopauHanumonHoe uucino. HomeHkiaTypa KOMIUIEKCHBIX
COeIMHEHUH. 3HaYeHHE KOMIUIEKCHBIX coeiMHeHni. [lonsaTHe 0 koopaAnHanMOHHON XuMuu. BemecTsa
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTpOEHMs. TUIbl KpUCTAIUIMYECKUX PEIIETOK (CTPYKTyp) M
cBoiictBa BemecTB. [lonsaTue o mgucnepcHeIx cucreMax. Mcrunubele pactBopsl. llpencrasnenue o
KOJUIOMJIHBIX pacTBopax. CriocoObl BbIpaXXeHHsI KOHLIEHTPALUK PacTBOPOB: MaccoBasi J10J1sl BELIECTBA B
pacTBOpe, MOJISIpHAs KOHUEHTpaunus. HachllieHHbIE M HEHACBIIEHHBIE PAaCTBOPBI, PaCTBOPUMOCTB.
Kpucrannoruapatel. Knaccupukanus 1 HoMeHKIaTypa Heopranudeckux BemiectB. Knaccuduxarms
XUMHYECKHX pEaKkUUil B HEOPraHMYECKOM W OpraHu4ecKOd XHWMHHU. 3aKOH COXPAHEHHUS MacChl
BEILIECTB; 3aKOH COXPAaHEHHWS W NPEBPALLICHHUS JSHEPTrUU IPU XUMHUYECKHMX PEeakUusax. TeroBble
3 dexThl Xumuueckux peakiuil. Tepmoxumuueckrue ypaBHeHHs. CKOPOCTh XUMHUYECKON peakIuy, ee
3aBUCHUMOCTh OT PAa3IUYHBIX (pakTopoB. ['oMoreHHble U rereporeHHble peakuuu. Karamuz u
katanuzaropel. OOpaTumble M HeoOpaTUMble peakluu. XUMHUYecKkoe paBHoBecwe. KoHcraHTa
XUMUYECKOTO paBHOBecUsA. DakTOphl, BIUAIOIIKAE Ha IOJIOKEHUE XUMHUYECKOIO DPAaBHOBECHS:
TEeMIIepaTypa, JaBJICHUE U KOHLICHTPALMU BEIECTB, y4acTBYyroUXB peakuuu. [Ipunuun Jle [larense.
OnekTponauTHueckas auccouuanus. CuibHble W cinadble 37eKTpoiuThl. CTENeHb IUCCOLMALUU.
Honnoe npoussedenue 600vi. Cpena BOIHBIX PACTBOPOB: KHUCIOTHAs, HEUTpasbHas, LIETOYHAs.
Bomoponnsiii  mokazarens (pH) pactBopa. [T'maponus comeit. Peaknum wOHHOTO OOMEHa.
OKuCcaNTENBHO-BOCCTAHOBUTENBbHBIE peakuy. CreneHb okucieHus. OKUCIUTENb U BOCCTAaHOBUTEIID.
IIpoueccsl OKHCIEHUS W BOCCTAHOBJIECHUWS. BakHeWIIne OKHCIWTENW W BOCCTAaHOBUTENH. Meron
AJIEKTPOHHOT0 OanaHca. DIEKTPOJIN3 paCTBOPOB U PACILIABOB BEIECTB.

2/0

[MpakTnyeckue 3aHATHS

4/0




JlabopaTropHble 3aHATHUS
JlaboparopHnas pabora Ne4 « Tunbl XuMHYECKOH CBSA3H, OHSITHE PACTBOPOB, IUCCOIHAIIAS

16/0

CamocrosiTesibHass pabora

Pazngen 7. Heopranuueckasi Xumusi.

Tema 7.1.
Hememannui.

Jlekuuu

Cooepoicanue yuebnoco mamepuana:. llonoxenune HemetawioB B Ilepuonnueckoit cucrteme
xuMuuyeckux sneMeHToB J[.M. MenneneeBa U OCOOGHHOCTH CTPOCHHS WX aTOMOB. Duznueckue
CBOICTBa HEMETAIJIOB. AJUIOTPONUS HEMETa/lIoB (Ha MpuMepe Kuciopona, cepbl, ¢ochopa u
yraeponaa). Bogopon. I[Momydenne, pu3ndeckne U XMMHUYECKHE CBOWCTBA (pEakIWH ¢ METaUIaMU U
HEMETaJlIaMH, BOCCTAHOBJIGHHWE OKCHUIOB W cojeil). ['mapuasl. ToIIMBHBIE 37€MEHTHI. | 'ajioreHsl.
Haxoxnenne B mpupoae, crnocoObl MOJyuyeHUs (PU3MUYECKHME M XUMHUYECKHE CBOMWCTBA.
["anorenoBogopoibl. BaxHeilne KuciopoacoaepKaiiue coequHeHus rajioreHos. JlabopaTopHbie U
IIPOMBIIIJIEHHBIE CHOCOOBI MOJIyY€HHUsl TaloreHoB. IIpuMeHeHHe TrajJloreHOB M MX COEJAMHEHUU.
Kucnopon, o30H. JlabopatopHble U IPOMBINIICHHBIE CIIOCOOBI OMyYeHUs KUuciopoaa. Ousndeckue u
XUMHYECKHE CBOMCTBA KHCIOpOJa M 030HA; uX npumeHenue. Oxcunapl U nepokcuisl. Cepa.
Haxoxnenue B mpupojie, criocoObl mostyueHus, pusnueckue U xuMudeckue cBoiicrsa. CepoBoJopo,
cynbduasl. Oxcuanl cepbi(IV) u (VI). Cepuucras ncepHast KUCIOTH U UX coi. OCOOCHHOCTH CBOMCTB
cepHoil kucoThl. [Ipumenenue cepsl u e€ coeauHenuil. A3or. HaxokneHue B mpupoze, crocoObl
MOJIyuyeHus, PU3NYECKUE U XUMUYECKHE CBOMCTBA. AMMUaK, HUTpUIbl. OKcuabl a3ota. A3oTucTas U
a30THasi KUCIOTHI U UX coid. OCOOEHHOCTH CBOMCTB a30THOM KHUCIOTHI. IIpumeHeHue a3ora M ero
coenuHeHui. A3zoTHbie ynoOpenus. dochop. Haxoxmenue B mnpupose, crmocoObl MOTyUEHHS,
¢usnueckue u xumudeckue cpoiicrBa. Dochuasl u pochun. Oxcunsl dochopa, oprodochopHas
KHCIIOTa W ee coiu. Memagocghopuas u nupogocopnas xkuciomol, Gocghopucmas u
Gocgoprnosamucmas kucromul. [lpumenenue docdopa u ero coeaunenuit. ocopusie yn1o0peHus.
VYrnepon. Haxoxnaenue B mpupoje, CHOCOOBI MOMydeHUs, (PU3HUECKHE W XUMUUYECKHE CBOWMCTBA.
Oxcunsl yrnepona(ll) u (1V), yronenas kucinora uee conu. [IpuMeHeHne yriaepoaa u ero COeANHEHHH.
Kpemuuii. Haxoxnenue B mpupojie, ciocoObl MOIy4deHHs, (U3NYECKHE U XMMHUYECKHE CBOMCTBA.
Oxcun kpemuusa(IV), kpemHueBass KUCIOTa, CHIMKAThl. I[puMeHEeHne KpeMHUS U €ro COeIMHEHUM.
CTek10, €ro nojiydeHue, BUAbI CTEKOJI.

2/0

IIpakTHyeckne 3aHATHA

4/0

JlaGopaTopHble 3aHATHSA

4/0
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Jlaboparopnasi padora NeS «Hemeranibl 1 X COeTUHEHUSD

CamocrosiTesibHasi padoTa

Tema 7.2.
Memanno.

Jlekuuu

Cooeporcanue yuebnoco mamepuana. Metamel. [lonoxenune meramioB B Ilepuomnueckoii cucteme
XUMHYECKHX 3JIeMEHTOB. (OCOOCHHOCTH CTpPOEHHUS 3JCKTPOHHBIX OOOJIOYEK AaToOMOB METaJUIOB.
Pacnpocmpanenue xumuueckux snemenmog-memainnos 6 semnoti kope. Obiue hpusnueckue cBoMcTBa
MetayioB. [lpumeHeHnne MeTtaimoB B ObITy, mnpupojge u TexHuke. CIiaBpl METaIOB.
ONEeKTPOXUMHUECKUI psa  HanmpsbkeHud MeTtayutoB. OOmme cnocoObl  MOJMyYeHHMsS METaJlIOB:
TUAPOMETAJUIYPrusi, MUPOMETALTYpIus, 3jeKkTpoMeramnyprus. [loHATHE O KOpPpO3WHM METAJUIOB.
Crioco6b! 3amuTel oT Koppo3uu. OOmias xapaktepuctuka MmetamioB IA-rpynmnsl Ilepuognueckoit
CHCTEMBI XMMHYECKHX 3JeMEHTOB. Harpwii u kamumii: momydeHuwe, (U3NYECKHE M XUMHUYECKHUE
CBOWCTBA, MPUMEHEHHUE IPOCTHIX BEIIECTB U UX coeAuHeHuil. O0mmas xapakTepucTuka MeTauioB I1A-
rpynnsl llepruoanyeckoir cHCTEMBl XMMHYECKUX JJIEMEHTOB. MarHuii M KaJbLMW: ITOJY4YEHHE,
dbuznyecKkne U XUMUYECKUE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U MX coelnHeHui. JKecTKoCTh
BOJIBI M CIOCOOBI €€ yCTpaHeHHs. AIOMUHHIA: TOXydeHue, (pu3nuecKkue M XMMHUYECKHE CBOWCTBA,
IpUMEHEHHE MPOCTOro BEILIECTBA U €ro coeAnHeHui. AM(OoTepHbIe CBOICTBa OKCHAA MTHAPOKCHIA
AIIOMUHUS, THJPOKCOKOMIUIEKCHl amoMuHudA. OOmas XapakTepuCTHKa METaIoB IMOOOYHBIX
noarpynn (b-rpynm) Ilepuoauueckoil cucTeMbl XUMHUUECKUX 371€MEHTOB. DU3HUECKUE U XUMHUYECKUE
cBoicTBa xpoma u ero coenuHenuit. Okcuabl u ruapokcuasl xpoma(ll), (1) u (VI). Xpomatsl u
JUXpOMAThl, HUX OKHUCIUTENbHbIE cBolicTBa. Ilomyuenue wu npumeHnenue xpoma. dusmueckue u
XUMHUYECKHE CBOMCTBA MapraHiia u ero coequnenuit. OcHoBHbliecoequuenus mapranua (II), (IV), (V1)
u (VII). TlepmaHranat kajusi, €ro OKHCIUTENbHBIC CBOICTBA. DHU3NYECKHEe U XUMUYECKHE CBOICTBA
xenesa u ero coenuHeHud. Oxkcunpl, ruapoxkcunsl U conu kenesa(ll) u (). Ilomyuenwe u
NpUMEHEHHE JKeJle3a M €ro CIjlaBoB. Meb: MoylyuyeHue, (U3NYecKue M XHUMHYECKHe CBOWCTBa,
IPUMEHEHHE MPOCTOr0 BEIIEeCTBA U €ro coeAMHeHui. [{luHk: nomyyeHue, puandeckue U XMMHUYECKUE
CBOWCTBA, NMPUMEHEHHE MPOCTOrO BEIIEeCTBA U €ro coeAuHeHHH. AM(oTepHbIe CBOICTBAa OKCcHIA U
TUAPOKCUIA IIMHKA, THIPOKCOKOMIUIEKCHI IUHKA.

4/0

IIpakTnyeckue 3aHsATHS

2/0

JlabopaTopHble 3aHATHS
JlabopaTopnasi padora Ne6 «MeTa/uiIbl M UX CBOICTBAY

4/0

CamocrosiTeibHas padora

2/0
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Pa3znen 8. XuMus M ;KU3Hb.

Tema 8.1.
Memoowl no3nanus 6
xXumuu. Xumus u
HCU3HD

Jlekuuu

Cooepoicanue yuebnoeo mamepuana. Ponb XuMuu B 00€cCleYeHHMHM YCTOWYMBOTO Pa3BUTHUSA
yeyioBeuecTBa. [loHATHE O HAaydyHBIX METOAAX IMO3HAHUS M METOJOJIOTMH HAyYHOTO HMCCIIEIOBAHMS.
Hayunbple NOpUHLMIBI OpraHU3alMM XUMHUYECKOIO MPOHU3BOACTBA. [IpombllieHHBIE CIIOCOOBI
MOJIYYSHUS] BXKHEHIIINX BEUIECTB (Ha MPUMEPEIIPOU3BOICTBA AMMHUAKa, CEPHOM KHUCIIOThI, METAHOJIA).
[TpoMbInIeHHBIE CTTIOCOOBI TOMYYEHHUSI METANIOB U CIIABOB. XMMHUYECKOE 3arps3HEHUE OKpYKarolei
Cpenbl U ero nocieAcTBus./Ilpobnema nepepabomku omxo006 u nob6ouHblX NpooyKmos. Poilb XuMuu B
obOecrieueHUn 3HepreTudeckor OezomacHOCTH. [lpunyunvl «3enenou xumuuy. XUMUAS U 300POBBE
yenoBeka. JlekapcTBennsie cpenctBa. [IpaBuiia mMCmosb30BaHUA JICKAPCTBEHHBIX MpernaparoB. Pomib
XUMHUH B Pa3BUTHHU METUIMHBL. Xumus nuiy. OCHOBHbIE KOMIOHEHTHI mumiy. [lumieBbie n00aBKH.
Ponp xumum B oOecrieueHnu mumieBoi 6e3omacHoctr. Kocmernueckue u nmap@roMepHBIE CpeICTBa.
brertoBas xumus. [IpaBuna 6€30macHOT0 UCIONIB30BaHUS IPENapaTOBOBITOBOI XUMHUHU B TTOBCEIHEBHOM
KU3HU. XHUMHSI B CTPOUTENHCTBE. BaxHeiiume CTpouTenbHbie MaTepuaibl (IEMEHT, OETOH).
[Ipou3BOACTBO CTPOUTEIBHBIX MaTEpHATIOB. XHMHS B CEIbCKOM Xo3siicTBe. OpraHuyeckue Hu
MUHEpaibHbIe yaoOpenus. Heoprannueckne marepuanbl (KOHCTPYKIIMOHHBIE MaTepHalibl, KPacKH,
CTEKJIO, KepamuKa). MaTtepuansl Ui 2IeKTpOHUKU. HaHoTexHOoIornu.

2/0

HpaKanecm[e 3aHATHSA

4/0

JlabopaTopHble 3aHATHS

CamocrosiTejibHas padoTa

KoncyabTanuu

2/0

HpOMe)KyTO'—IHaﬂ aTTeCcTanus

4/0




st 3a04HO# popMbI 00yUeHHs:

Oo0beMm, akaj.

4/ B TOM
yucie B
HanmenoBanme Conep:xanue yueOHOro MaTepuaia v (pOpMbl OPraHU3AUMHU AeATEIbLHOCTH 00y4aAI0 U XCH dopme
pasaeJioB NMPaKTHYECKO
U TeM i
MOATOTOBKH,
aKaj. 4
1 2 3
Pasznea 1. Teopernyeckue 0CHOBBI OPraHUYeCKOM XMMUM.
Tema 1.1. Jexkyuu -
Ilpeomem Cooepoicanue yuebnoco mamepuana: llpenmer u 3HaUYeHUE OPraHUYECKOM XUMHUHU, TIPEICTABICHUE O

OpP2aAHUYECKOU XUMUU.
Teopus cmpoenusn
Op2aHUu4ecKux
COeOuHeHull
A.M. Bymnepoea

MHOT000pa3uy OpPraHUYECKUX COEAMHEHMH. DJIEKTPOHHOE CTPOEHUE aToMma YIJIepoJa: OCHOBHOE M
BO30Y)XJICHHOE COCTOSIHMA. BajileHTHble BO3MOXXHOCTM aToMa yriepojaa. XHMHYECKas CBs3b B
OpraHMYECKUX COeIMHEHUsAX. Tumsl ruOpuaAM3alMM aToMma yriepojaa. MexaHu3Mbl 0Opa3oBaHMs
KOBQJIEHTHON CBA3M (OOMEHHBIH M JOHOPHO-AaKIENTOPHBINH). THUMBI NepeKpbIBaHUS ATOMHBIX
opbutaneii: o- u m-cBsi3u. OauHapHas, BOIHAs M TpoiHas cBA3b. COcoObl pa3pbiBa CBsA3EH B
MOJIEKyJIaxX OpraHuueckux BemecTB. IloHsATHE 0 cBOOOAHOM paaMKaie, HyKieopuie U 3JIeKTpoQuie.
Teopust cTpoeHMsI OpraHMyeckux coelnHeHuii A.M. byTiepoBa M €€ COBPEMEHHOE Pa3BUTHE —
CTPYKTypHasi TE€OpUs OPraHWYECKUX COCIMHEHUH. 3HA4YeHHE TEOpUU CTPOEHHS OpPraHMYECKHUX
coenquHeHU. MoneKymsipHble U CTPYKTypHBIE hopmynbl. CTpyKTypHBIE (GOPMYJIIBI pA3IUYHBIX BUOB:
pasBepHyTas, COKpallleHHas, CkeieTHas.  M3omepusa. Buasl  usomepuu:  CTpPyKTypHasd,
IIPOCTPAHCTBEHHAsA. DJIEKTPOHHBIE A(P(EKTHI B MOJIEKYyJIaX OpraHMUeCKUX coequHeHuil. MHAyKTUBHBIN
u Me3oMepHbIil 3pdexTrl. [Ipencrapnenne o knaccudukanuu opraHuueckux BemiecTB. IloHsTue o
dbyakunoHansHOi rTpymme. ['omomorus. 'omonormveckue psigpl. HoMmeHknaTypa oOpraHWyYecKux
COCMHEHUHN (CHUCTeMaTHuYecKass M TpHUBHAJbHbIE Ha3BaHUsA). OCOOEHHOCTH U KJIACCU(pHUKAIMS
OpraHn4yecKuX peaknnidi. OKMCINTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIINY B OPraHUYECKON XUMUMU.

IIpakTHyeckne 3aHATHA

JlabopaTopHble 3aHATHSA




Oo0beMm, akaj.

4/ B TOM
qyHclie B
HaumenoBanue Coneprxanue yueGHOro Mmarepuaia u GopMbl OPraHu3anNN IeSITeILHOCTH 00yYAOIIUXCS phopme
pa3esioB NMPAKTHYECKO
U TeM i
MOJATO0TOBKH,
aKaa. 4
1 2 3
CamocrosiTesibHAas pa6oTa 8/0
Pa3nen 2. YrjieBoaopobl.
Tema 2.1. Jexyuu 2/0
Ilpedenvhuie Cooepoicanue yuebnoeco mamepuana: Amnkanbl. ['oMonorndeckuil psj ajakaHoB, oOmias Qopmyina,
Y21e6000p00bL — HOMEHKJIATypa W HM30Mepus. DIIEKTPOHHOE W IMPOCTPAHCTBEHHOE CTPOSHUE MOJIEKYJ AJKaHOB, SP
aIKambl, rubpuan3ansl aTOMHBIX opOuTanei yriepona, ©-cBsi3b. Kongopmepwvi. DPusznyeckue CBOWCTBA
YUK10AKAHbL. QIKaHOB. XMMHUYECKHE CBOMCTBA aJKAHOB: PEAKIIUH 3aMEIICHUS, W30MEpPU3allUH, ACTHIPHUPOBAHUS,
UKIU3aIUH, TUPONIN3a, KPEKUHTa, TOPEHUSI.
Haxoxnenne B npupone. CrnocoObl monyuyeHUs U NpuMeHeHue aikaHoB. [luxmoankansl. OOmias
dopmyna, HoMeHKIaTypa W u3oMepus. OCOOCHHOCTH CTPOCHHS W XHUMHUYECKHX CBOHCTB MajbIX
(uuKIIOMpONaH, NUKJIOO0YTaH) W OOBIYHBIX (IIMKJIOMEHTAH, ITUKIOTEKCaH) IUKIOATKaHOB. CrocoObI
MOJTYYCHHUS ¥ TPUMEHEHHE IUKII0ATKAHOB.
IIpakTHyeckue 3aHATHS -
JlabopaTopHble 3aHATHS -
CamocTrosiTeJibHas pa6oTa 8/0




HaumenoBanue
pa3nesioB
H TeM

Couepma}me yqeﬁnoro MaTrepuaia u (l)OpMI)I Opraums3alnuu I1€ATECJIbHOCTH oﬁyqaloumxca

Oo0beMm, akaj.
4/ B TOM
qucjie B

dopme

NMPaKTHYECKO

i

NMOJATrOTOBKH,

aKaj. 4

1

3

Tema 2.2.
Henpeoenvnoie
y21e8000poobl:

A/IKeHbl, AIKAOUEHDbL,
QIKUHbL

Jlekuuu

Cooepoicanue yuebnoeo mamepuana: AnkeHbl. ['oMonorudeckuil psj ajakeHoB, oOmias Qopmyna,
HOMEHKJIATYpa. DNEKTPOHHOE H MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI AJIKCHOB, SP>-THOPHIH3AIS
aTOMHBIX opOuTaneil yriaepona, o- W 7-cBsi3u. CTpykTypHas W reomerpuueckas (yuc-mpanc-)
n3omepus. dusnyeckne CBOMCTBA aJIKEHOB. XHMMHMYECKHE CBOWMCTBA: PEAKIUU INPUCOCIUHEHMS,
3aMelIeHHs B O-TIOJIOKEHUE MPH JBOMHON CBS3U, MOJMMEPHU3AIMN U OKUCIeHUs. [Ipedcmasnenue o
MexaHusme peaxyuu daekmpoguivrozco npucoedurnenus. llpaBuno MapkoBHukoBa. KadecTBeHHBIE
peakuMu Ha JBOMHYIO0 CBs3b. CHOCOOBI MOJNyY€HUS M TPUMEHEHUE aJIKEHOB. AJIKa/JUEeHBI.
Krnaccudukarusi ankagueHoB (CONMpPSDKCHHBIC, H30JUPOBAHHBIC, Kymynauposanuvie). OCOOCHHOCTH
3JIEKTPOHHOT'O CTPOEHUS M XMMUYECKHX CBOMCTB CONPSDKEHHBIX JHEHOB, 1,2- u 1,4-npucoenuHenue.
[Tonmumepusamus conpsKeHHBIX 1HeHOB. CrIocOObl MOMY4YEeHHUs U MPUMEHEHHE aJIKaJUeHOB. AJIKUHBI.
['omonoruyeckuit psia ankuHOB, oOmmas (opMyna, HOMEHKIATypa M H30MepHs. DIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJKUHOB, SP-TMOpUIU3alus 3JIEKTPOHHBIX OpOuTaneil aroma
yraepona. dusnueckue cBOICTBAa aJIKMHOB. XHMHYECKHE CBOWCTBA: PEAKIMM IPUCOEAVHEHHS,
JUMEpU3ali U TpuMepu3aluu, okuciaeHus. KucioTHble cBOICTBa aJKMHOB, MMEIOIINUX KOHIIEBYIO
TpoiiHyto cBsi3b. KauecTBeHHbIE peakiuy HAa TPOHHYIO CBA3b. CHOCOOBI MOJIYYEHUS U NPUMEHEHUE
AJIKUHOB.

IIpakTHYeckHe 3aHATHA

JlabopaTtopHble 3aHATHA

CamocrtosiTesibHas paGora

8/0




Oo0beMm, akaj.

4/ B TOM
yucie B
HaumenoBanue Conep:xanue yueOHOro MaTepuasa u popMbl OPraHU3aLMH eI TeJLHOCTH 00yYaommxcst phopme
pa3ziesioB NPaKTHYeCKO
U TeM i
NMOJATO0TOBKH,
aKaa. 4
1 2 3
Tema 2.3. Jexkyuu -
Apomamuueckue Cooepoicanue yuebHo2o mamepuana: ApoMaTUYeCcKue yriieBOAOPOIbl. ['oMonoruyeckuit psa apeHos,
Y271€6000p00bl obmas Gopmyia, HOMEHKIIATypa U H30MEPHS. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbI
(apenwt). Ilpupoonvie | Genzona. Ilpasuno apomamuynocmu, npumepsi apomamuyeckux coeournenuu. dOusnyueckue cBoWCTBa
UCMOYHUKU apeHoB. XMMHYECKHE CBOMCTBA OEH30J1a M €rOTOMOJIOTOB: PEAKIIUU 3aMEIIeHUs B OEH30JIbHOM KOJIbIIE
Y2nee000p000s u ux | U YriaeBOJOPOIHOM paauKaie, peakluud MPUCOEAUHEHUs, OKUCIEHHE TOMOJIOroB OeH3ona. Peaxkyuu
nepepadomka. anekmpogunvroco 3ameujenus. IlpencraBnenne 00 OPUEHTHPYIOUIEM JCHCTBHHM 3aMECTHTENCH B
OCH30JILHOM KOJIbLIE Ha MTPUMEpE ANKUIBHBIX PAUKAIOB, KapOOKCUIBHOU, THIPOKCHIILHBIA, aMUHO- U
HUTPOTPYIII, aTOMOB TanoreHoB. OCOOCHHOCTH XMMHYECKHX CBOWCTB cTupona. llommmepusamnus
ctupoina. CrnocoObl MOJydyeHHs: U MPUMEHEHHE apOMaTHUECKUX YIJIeBOA0OpoaoB. [IpuponHbIil ras.
[TonytHble HedTsaHBIE ra3pl. HedTh u e€ mpoucxoxaenue. KameHHBI yroib W HPOLYKTHl €ro
nepepaboTku. CrocoObl mepepadoTku HeTU: TeperoHKa, KPEKUHT (TePMUYECKUH, KaTaTUTHUECKUIA),
pudopmunr, upoiau3. [IpoaykTel nepepaboOTKH HEPTH, WX NPUMEHEHHE B TPOMBIIUICHHOCTH H B
ObITy. ['eHeTHYeCKas CBS3b MK PA3TUYHBIMU KJIaCCaMU YTIIEBOOPOJIOB.
IMpakTHyeckue 3aHATHS -
JlabopaTropHble 3aHATHUS -
CaMmocrosiTe1bHasi padoTa 8/0

Pa3nen 3. Kucjiopoacoaep:kanye opranndeckue coeTHHEHHsI.




HaumenoBanue
pa3nesioB
H TeM

Couepma}me yqeﬁnoro MaTrepuaia u (l)OpMI)I Opraums3alnuu I1€ATECJIbHOCTH oﬁyqaloumxca

Oo0beMm, akaj.
4/ B TOM
qucjie B

dopme

NMPaKTHYECKO

i

NMOJATrOTOBKH,

aKaj. 4

1

3

Tema 3.1.
Cnupmul. @enon.

Jlekuuu

Cooeporcanue yuebnoco mamepuana: llpenensHble ogHOaTOMHBIE cUPThl. CTpoeHHE MOJeKysd (Ha
nprMepe MeTaHoJa U dTaHoua). ['oMonorndeckuii psij, obmast popmyina, ©30MepHsi, HOMEHKJIaTypa H
kinaccupukanus cnuproB. Pusnyeckue cBoWcTBa cnupToB. BojoponHas cBsA3b. XUMHUYECKHE
CBOMCTBA: pCakuuu 3aMCIICHUSA, ACruaparalvi, OKHCJIICHUA, BSaHMOﬂeﬁCTBHG C OPraHM4CCKHMMHU H
HEOpraHuuecKuMH kucioramu. KauecTBeHHas peakiys Ha oHOATOMHbIE ClIUPTHI. Dusnonoruyeckoe
JefiCTBHE ATaHOJa W MeETaHOoJa Ha opraHu3M uenoBeka. CrnocoObl MOJyYyeHUs U IPUMEHEHUE
OJIHOATOMHBIX criupToB. [IpocThie 3¢gupel, HOMeHKIaTypa U n3omepusi. OcoOeHHOCTH (PU3NYECKUX U
XUMHUYECKHX CBOMCTB. MHOroaToMHBIE CIIUPTHI: OTUJICHITIMKOJb U TJIHULHCPHH. dm3nyeckue u
XUMHYECKHECBOWCTBA: PEAKLIUU 3aMEILEHUs, B3aUMOJECICTBUE C OPraHUYECKUMHU 1 HEOPTaHUUECKUMU
KHCJIIOTaMHM, Ka4C€CTBCHHAA pPCaKIHsd Ha MHOI'OATOMHBIC CIIUPTHI. duznonornyeckoe I[GI\/’ICTBI/IG Ha
opranusM yesnoBeka. CriocoObINOTy4YeHus: U IPUMEHEHHe MHOT0aTOMHBIX criupToB. deHon. CtpoeHue
MOJIEKYJIbI, B3AUMHOEBIIMSHUE THAPOKCOTPYIIBI U O€H30JIbHOTO siapa. Pusnueckue cBoicTBa QeHoa.
Oco0eHHOCTH XUMHUYECKUX CBOMCTB (eHosna. KadecTBeHHble peakuuu Ha (eHod. TOKCHYHOCTD
¢enona. CrnocoObl noyueHus U npuMeHenne gpexomna. denondopmanpaeruaHas cMoa.

IIpakTHYeckHe 3aHATHA

JlabopaTtopHble 3aHATHA

CamocrosiTesibHas paGora

8/0




HaumenoBanue
pa3nesioB
H TeM

Couepma}me yqeﬁnoro MaTrepuaia u (l)OpMI)I Opraums3alnuu I1€ATECJIbHOCTH oﬁyqaloumxca

Oo0beMm, akaj.
4/ B TOM
qucjie B

dopme

NMPaKTHYECKO

i

NMOJATrOTOBKH,

aKaj. 4

1

3

Tema 3.2.
Kapoonunvnuie
COeOuUHeHUA:
anboe2uovl U KemoHbl.
Kapoonoewie
kucnomul. Cnoscnole
aghupel. JKupot.

Jlekuuu

Cooepoicanue  yuebnHoeo mamepuana: KapOOHWIBHBIE COCOUHEHHS: albJACTHUABI U  KETOHBI.
DNEKTPOHHOE CTPOCHHE KApOOHWIBHOW TPYIIbL. [ OMOJOTHYECKUE PSbI QIBJETHIOB W KETOHOB,
obmias ¢opmyna, u3omepus M HOMeHKIarypa. Dusnueckue CBOWCTBAa albJETHIOB U KETOHOB.
XUMHYECKUE CBOMCTBA albJACTUIOB U KETOHOB (peakiuu mpucoenuHenus). lIpedocmasnenue o
Mexauuzme peakyuil HyKieoguivHoco npucoeouneHus. OKUCICHHE albJIETH/IOB, KaueCTBEHHBIE
peakuuu anbaeruaoB. CrocoObl MONMYYCHHUS U NMPUMEHEHHE aJIbJICTHIOB U KeTOHOB. OTHOOCHOBHBIC
npelnenbHble KapOOHOBbIE KHCIOTHL. (OCOOEHHOCTH CTPOEHHUS MOJEKYT KapOOHOBBIX KHCIOT.
N3omepusa u HOMeHKIaTypa. PuU3HYECKUE CBOWCTBA, BOJOPOAHBIE CBS3M. XHWMHUYECKHE CBOMCTBA:
KHUCIIOTHBIE CBOMCTBA, peakiusi dTepuU(UKAIUU, PEaKlUHd C Y4acTHEM YTIEBOJOPOIHOTO paauKana.
[TonsiTie 0 TMPOU3ZBOAHBIX KAPOOHOBBIX KUCIIOT: CIOXKHBIE dPUPBI, aHUOPUObL, 2AN02EHAHSUOPUODL,
amuowvl, Humpusl. OCOOEHHOCTH CBONCTB MypaBbUHOWKHUCIOTH. MHOr0oo0Opa3ue KapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOMCTB HEMPEICTbHBIX HAPOMATHICCKIX KApOOHOBBIX KHUCIIOT, JUKAPOOHOBBIX KHCIIOT,
TUAPOKCUKAPOOHOBBIX  KWJIOT. [IpeacraBurenu BBICHIMX KapOOHOBBIX KHCIOT: CTE€apHHOBAS,
NaIEMUTHHOBAS, OJICMHOBAS, JIUHOIe8As, TUHOIeH08as KUCIOTHL. CriocoObI OMyYeHUs ¥ IPUMEHEHHE
KapOOHOBBIX KucnoT. CrnoxHbie 3¢dupsl. ['omomormyeckuii psa, obmas ¢opmyna, H30MepUs U
HOMEHKJIaTypa. JKupsl: cTpoeHue, pu3ndeckne u XUMHYECKUE CBOMCTBA KUPOB: THAPOJIN3B KUCION U
nienouHoi cpempax. OCOOEHHOCTH CBOWCTB KHPOB, COACPKAIIUX OCTATKU HEMPeNeTbHBIX )KHUPHBIX
kuciotT. JKupbl B mpupoae. MpUTA KaK COJNM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEe JICHCTBHE.
Tlonamue o cunmemuuecxkux morwwux cpedocmaax(CMC)

IIpakTHYeckHe 3aHATHE

JlabopaTopHble 3aHATHS

CamocrosiTesibHas paGora

10/0




Oo0beMm, akaj.

4/ B TOM
yucie B
HaumenoBanue Coneprxanue yueGHOro Mmarepuaia u GopMbl OPraHu3anNN IeSITeILHOCTH 00yYAOIIUXCS dopme
pa3ziesioB NPaKTHYeCKO
U TeM i
NMOJATO0TOBKH,
aKaj. 4
1 2 3
Tema 3.3. Jexkyuu -
Yenesoown Cooepoicanue yuebrnoeo mamepuana: O0uiasi xapakTepucTika yrieBooB. Kiaccudukanus yrieBoaos
(MOHO-, M- W ToNMcaxapuabl). MoHOcCaxapuIbl: TJIIOK03a, (pyKTo3a, pubo3a, TaJaKTo3a,
nezokcupubo3a. dusnueckue CBOWCTBa U HaxoxaeHue B mpupoae. dorocunres. Onmuueckas
usomepus. Konvuamo-yennas maymomepusi Ha npumepe MOIeKyIbl 2I0K03bl, npoekyuu Xeyopca, o- u
[-anomepul 2n10Kk03b1. XUMUYECKHE CBOMCTBA IIIOKO3BI: C YYACTHEM CIIUPTOBBIX U allbJeTUIHOUTPYII,
CIIUPTOBOC M MOJIOYHOKHCIIOE OpOXKEHHWE TJIOKO3bl. [IprMMEHEeHHEe TIIOKO3bl, €€ 3HAa4YCHHE B
KU3HEJEATENIbHOCTH opranu3ma. Jlucaxapusl: caxapos3a, MalbTo3a U JakTo3a. BoccTaHnaBnuBaromye
¥ HEBOCCTAHABIHMBAIONIHE Jucaxapuabl. [ maponu3 caxapo3sl. HaxoxaeHHeB mpupojie U MPUMEHEHHE.
[Tonucaxapuapl: Kpaxmai, TIIHKOTEH HIeiono3a. CTpoeHne MakpoMOJeKyl KpaxMana, TTHKOTeHa 1
HeJUTI0JI03bl.  DU3MYECKHE CBOWCTBA Kpaxmaja M IEJUT0JI03bl. XUMHUYECKHME CBOMCTBA Kpaxmalia
(Tuaponu3, KaueCTBEHHAs peakivs ¢ HoAoM). XUMHYECKHE CBOMCTBA IEIUTIOI03bI (THIPOIH3, PEaKIUsI
nostydeHue 3pupoB 1eo03bl). [loHsTHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a,alleTATHBIN MIEJK)
IpakTHyecKue 3aHATHS
JlabopaTopHble 3aHATHS -
CamocTosiTe;IbHAsI padoTa 10/0

Paznen 4. A3oTcoaep:kaime opraHuyecKie coeuHeHmsl.




HaumenoBanue
pa3nesioB
H TeM

Couepma}me yqeﬁnoro MaTrepuaia u (l)OpMI)I Opraums3alnuu I1€ATECJIbHOCTH oﬁyqaloumxca

Oo0beMm, akaj.
4/ B TOM
qucjie B

dopme

NMPaKTHYECKO

i

NMOJATrOTOBKH,

aKaj. 4

1

3

Tema 4.1.
Amunot.
Amunokuciomet.
benku.

Jlekuuu

Cooepocanue  yuebnoco mamepuanra: AMHHBI — OpPraHMYECKHUE IPOM3BOJHBIC aMMHAKa.
Krnaccudukanus aMuHOB: anndaTndecKue ¥ apOMaTUYECKUE; TIEPBUYHBIC, BTOPHYHBIC U TPETUIHBIC.
Crtpoenue Moinekyn, obmas ¢opmymna, u30Mepusi, HOMEHKIaTypa U (U3MYECKHUE CBOWCTBA.
XVUMHUYECKOE CBOMCTBA ann(paTHICCKHX aMHUHOB: OCHOBHBIC CBOWCTBA, AJIKWIMPOBAHHE, PEAKIIUU C
a30THUCTOM KUCI0TON.COTN aNKUIaMMOHUS. AHUINH — MPEACTaBUTEIh aMUHOB apOMATHYECKOTO Psijia.
Crpoenne anunuHa. B3auMHOe BiusSHHME TPYNI aTOMOB B MoJieKyje aHuiuHa. OcoOGeHHOCTH
XUMHYECKHX CBOMCTB aHWiMHA. KauecTBeHHBbIe peakuuu Ha aHuiIuH. CHnocoObl TMONy4YeHHUE U
pUMEHEHNE aTu(paTHUEeCKUX aMHUHOB U aHWJIMHA U3 HUTpoOeH30s1a. AMUHOKHUCIOTH. HoMeHkaTypa
u u3omepus. OTAenbHBIE MPEACTABUTENN 0-aMHUHOKHCIOT: TIUIUH, alaHUH, (YeHUIANaHUH, CepuH,
2NNYMAMUHOBAs  KUCAOmMA, Ju3uH, yucmeun. Onmuueckas uzomepusi amunokuciom. D- u L-
amuroxuciomol. OU3NYECKUE CBOMCTBA aMHHOKHCIIOT. XHUMHYECKHE CBOMCTBA aMUHOKHCIOT Kak
aM(pOTEepPHBIX OPTaHWYCCKUX COCTUHEHHM, peaKIys TOJMKOHICHCAIIMN, O0pa30BaHMWE TMENTHIHON
cBs3H. buonornyeckoe 3HaueHre aMUHOKUCIIOT. CHHTE3 MeNnTUAO0B. benku kak NpupoaHbIe TOITUMEPHI.
[TepBudHas, BTopuyHas U TPETHYHAS CTPYKTypa OeinKoB. XMMHYECKHE CBOWCTBA OCIKOB: THIPOIU3,
JIeHaTypalusi, KaueCTBEHHbIE peakiuu Ha  Oenku. [lonamue 06  azomcodepaircauyux
2emepoyurIuyeckux coeounenusx. Ilupumuounosvie u nypumogvie ocHosanus. Hykneunosvie
KUCJIOMBL:COCMAB, CMPOEHUe U OUOI02UHECKOePOJlb.

2/0

IIpakTnyeckue 3aHsATHS

JlabopaTopHble 3aHATHS

CamocrosiTesibHas paGora

10/0

Pa3nes 5. BbicokoMoJleKy /IsipHbIE COeINHEHUS].




Oo0beMm, akaj.

4/ B TOM
qyHclie B
HaumeHoBaHue Conep:xaHue y4eOHOTro MaTepuaja u (opMbl OPraHU3aANMH eI TeJTLHOCTH 00yYaImMXCsl dhopme
pa3esioB NMPAKTHYECKO
U TeM i
MOJATO0TOBKH,
aKaj. 4
1 2 3
Tema 5.1. Jexkyuu -
Boicokomonexynapust | Cooepoicanue yueonozo mamepuana: OCHOBHbBIE TOHATHS XUMHUH BEICOKOMOJIEKYJISIPHBIX COCMHEHHIA:
€ COeOuHeHuUs. MOHOMEp, MOJUMEP, CTPYKTYpPHOE 3BEHO, CTEIEHb MOJMMEPH3AIMU, CPEIHsSI MOJICKYJIIpHas Macca.
OCHOBHBIE ~ METOJIbI CHHTE3a BBICOKOMOJICKYJIAPDHBIX ~ COCAMHEHUH — TOJMMEpH3alus M|
nojauKoHaeHcaus. [lnacTmaccesl (MOJMATHIICH, MOJUIPOIMICH, MOTUBUHUIXJIOPUI, MOJIHCTUPOI).
HarypanpHblii M CHHTETHYECKHE Kaydyyku (OyTaIuCHOBBIH, XJIOPOIPCHOBBIH W W3OMPEHOBBIN).
BosokHa: HarypayibHbIe (XJIOMOK, IIEPCTh, MIENIK), UCKYCCTBEHHBIC (AlETAaTHOC BOJOKHO, BHCKO3a),
CHUHTETUYeCKHe (KaIllpOH U JIABCaH).
IpakTHyeckue 3aHATHS -
JlabopaTopHbie 3aHATHS -
CamocrosiTeibHas pa6oTa 8/0

Pa3nen 6. TeopeTrnueckne 0CHOBbI XUMUH.

Tema 6.1.
Cmpoenue amoma.
Ilepuoouueckui
3aKOHU
Ilepuoouueckasn
cucmema
XUMUYECKUX
I71eMEeHm 08

JI.U. Menoeneesa.

Jlexkuuu

Cooeporcanue yuebnozo mamepuana. AtoMm. COCTaB aTOMHBIX sifiep. XUMHYECKHH 31eMeHT. V30Tombl.
Kopnyckynapno-eonnosoii oyanuzm, o0eoticmeennas npupooa s1ekmpona. CTpoeHHe 3JIEKTPOHHBIX
000JI0YEK aTOMOB, K8AHMOGble YUCAA. DHEPTeTUYECKHe YPOBHHM U MOAYPOBHHU. ATOMHbIE OpOUTAIIH.
Kraccudukaiusi XUMUUECKHX 3JIEMEHTOB (S-, p-, d-, f- s;memenThI). PacmpeneneHue 3J1eKTPOHOB MO
ATOMHBIM OPOUTANIAM; NPUHYUN MUHUMYMA dHepauu, npunyun Tlaynu, npasuio Xynoa. DNEeKTPOHHbIE
KOHUTypauuu aroMoB 31eMeHTOB | — |V mepnonoB B OCHOBHOM M BO30YXJAEHHOM COCTOSIHHH,
AJIEKTPOHHBIE KOH(UTypaluu HOHOB. [lowamue 00 sHepeuu UOHU3AYUU, IHEPSUU CPOOCEA K
9n1eKmpony. IIEKTpoOoTpulaTeNbHOCTh. llepuonnueckuit 3akoH u Ilepumomudeckas cucrtema
xumudeckux snemeHToB .M. MenneneeBa. Csizp Ilepuommueckoro 3akoHa u Ilepuonnueckoi




Oo0beMm, akaj.

4/ B TOM
qucjie B
HaumeHoBaHue Coneprxanue yueGHOro Mmarepuaia u GopMbl OPraHu3anNN IeSITeILHOCTH 00yYAOIIUXCS dopme
pa3ieJioB NMPaKTHYECKO
M TEeM H
NMOJATrOTOBKH,
akaa. 4
1 2 3
CUCTEMBl XMMHUYECKUX JJIEMECHTOB C COBPEMEHHOW TEOpHEH CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUs CBOMCTB XMMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX UMU MPOCTHIX U CIIOXKHBIX BEIIECTB MO
rpynmnam u rnepuojam. 3HaueHue nepuoanydeckoro 3akona /.M. Menneneena.
IIpakTHyeckue 3aHATHS -
JlaGopaTopHble 3aHATHSA -
CamocrosiTesibHAas paboTa 8/0
Jlekuuu -
Cooepoicanue yuebno2o mamepuana. XUMUYECKas CBs3b. BUIBI XUMHUYECKOW CBS3U: KOBAJICHTHAs,
WOHHAsI, MeTajindyeckas. MeXxaHu3Mbl 0oOpa3oBaHUS KOBAJICHTHOH CBS3U: OOMEHHBIH M JTOHOPHO-
AKIETITOPHBIA. DHEPTHS U JTTUHA CBS3U. [10JSIpHOCTh, HAITPABJIICHHOCTh U HACHIIIIAEMOCTh KOBAJICHTHOM
cBs3u. Kpataele cBs3u. Bomopomnas cBs3b. MexMoONeKysIpHBIE B3aUMOICHCTBUSA. BaneHTHOCTh U
Tema 6.2. BAJICHTHBIE BO3MOXKHOCTHU aTOMOB. [ubpuouzayus amomuwvlx opoumaneu. CBsi3b SIEKTPOHHOU
CTPYKTYpbI MOJIEKYJ C UX T€OMETPHUYECKUM CTPOEHHEM (Ha MpUMepe COSTUHEHHH 2IEMEHTOBBTOPOTO
Cmpoenue éewjecmea. i
Muozootpasue nepuoaa). llpencraBieHne O KOMIUIGKCHBIX coeauHeHHX. (CocTaB  KOMIUIGKCHOTO — HMOHa:
KOMIUIEKCOoOOpa3zoBatTenb, nuranabl. KoopauHaimonHoe uucino. HoMeHknaTypa KOMIUIEKCHBIX
getecme. COCTMHEHUH. 3HaUE€HNE KOMIUIEKCHBIX CoeInHeHn. [ToHsATHE 0 KOOpAMHAIIMOHHON XUMHH. Bemecta
Xumuueckue peaxkyuu.

MOJIEKYJIIPHOTO U HEMOJIEKYJSIPHOTO CTPOEHMs. THUIbl KPUCTAUIMUECKUX PELIETOK (CTPYKTyp) U
cBoiicTBa BemniectB. [loHsiTue o mucnepcHbIx cucrtemax. McruHHBIE pacTBophl. IlpencraBienue o
KOJUTOMIHBIX pacTBopax. CrocoObl BhIpaXeHHs KOHIIEHTPAIIUK PaCTBOPOB:MacCcoOBas OISl BEUIECTBA B
pacTtBope, MOJSIpHAs KOHUEHTparus. HachlllieHHbIE W HEHACHIIIEHHbIE PACTBOPBI, PACTBOPUMOCTD.
Kpucrannoruapatel. Knaccudukanus 1 HOMEHKIATypa HeOpraHudeckux BemiecTB. Kmaccuduxarms
XUMUYECKUX PEAKIUi B HEOPTaHWYECKOM W OPraHWYEeCKOW XWMHU. 3aKOH COXPAHEHHUS MAacCChl




Oo0beMm, akaj.

4/ B TOM
yucie B
HanmenoBanme Conep:xxanue yueOHOro MaTepuaia M (pOpMbl OPraHU3AUMHU AeATEIbLHOCTH 00y4aAI0 U XCS dopme
pa3ziesioB NPaKTHYeCKO
U TeM i
NMOJATO0TOBKH,
aKaj. 4
1 2 3
BEIIIECTB; 3aKOH COXPAHECHHS W NPEBPAICHUS] DHEPTUU TMPU XUMUYECKHX PEaKUUsx. TerioBbie
s dexTsl xuMuyeckux peakuuii. Tepmoxumudeckue ypaBHeHUs. CKOPOCTh XMMHUYECKOM peakiuu, ee
3aBUCHUMOCTh OT Pa3IMYHBIX (pakTopoB. ['OMOreHHBIE W TeTeporeHHble peakiuu. Karamms wu
karanu3aTopel. OOpaTtumbie U HeoOpaTHMble peaknuu. XuMHueckoe paBHoBecue. KoHcranTa
XUMUYECKOTO paBHOBecHsA. DakTOpbl, BIUSIOIMIMUEC HAa TOJIOKEHUE XHUMHUYECKOTO PaBHOBECHS:
TEeMIepaTypa, AaBJI€HUE U KOHIICHTPAI[MH BEIIeCTB, y4yacTBYIOIUXB peakuuu. [Tpunnun Jle [arensbe.
OnekTponuTrdeckas auccornuanusi. CuiabHble W cinaOble AMeKTpoduThl. CTENeHb AMCCOLMAIIHH.
Honnoe npoussedenue 600vi. Cpela BOJHBIX PACTBOPOB: KHUCIOTHas, HEHTpanbHas, MIETOYHAs.
Bomoponubiii  mokazarens (PH) pactBopa. I'mapomus coneil. Peakiiuu  HOHHOTO —OOMEHA.
OKHCIIUTENBHO-BOCCTAHOBUTENbHBIE peakliui. CteneHb OokucieHus. OKUCIUTENb U BOCCTAHOBUTEIND.
ITpouecchl OKHCIEHUS W BOCCTAHOBIICHHWS. BaXKHEHIWE OKUCIUTEIW W BOCCTAHOBHUTENIH. MeTon
AIIEKTPOHHOTO OanaHca. DIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEIIECTB.
IIpakTUyeckne 3aHATHSA -
JlaGopaTropHble 3aHATHS 4/0
CamocrosiTeibHas pa6oTa 8/0
Paszpnen 7. Heoprannyeckasi Xumus.
Jlexkyuu -
Cooepoicanue yuebnoco mamepuana:. llonoxenne HemeTaioB B llepuonnyeckoil cucrteme
Tema 7.1. xumuueckux 3nemeHToB J[.JI. MenneneeBa u OCOOCHHOCTH CTpOEHMsSI MX aTroMmoB. dusznueckue
Hememannot. CBOMCTBa HEMETAIJIOB. AJUIOTPONHUS HEMETalIoB (Ha MpuMepe Kuciopona, cepbl, ¢ochopa u

yraepona). Bomopon. [lonyuenue, pusnyueckne m XMMHYECKHE CBOMCTBA (PEaKIMH C METAUIAMH H
HEMETaJUIaMH, BOCCTAaHOBJIEHHE OKCHUIOB U coneil). ['mapuasl. TonnuBHble 3neMeHThl. ['anoreHsl.
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Oo0beMm, akaj.
4/ B TOM
qucjie B

dopme

NMPaKTHYECKO

i

NMOJATrOTOBKH,

aKaj. 4

2

3

Haxoxnenne B mpupoae, cHnocoObl MoilydeHHs (QHU3MYECKHEe ¥ XHMHUYECKHE CBOWCTBA.
["anorenoBogopoibl. BaxHeilne KuciopoacoaepKaiiue coequHeHus rajioreHos. JlabopaTopHbie U
NPOMBIIIICHHBIE CITIOCOOBI TONYYeHUS TaJoreHoB. [IpMMEHEeHWEe TalloreHOB U WX COCIMHEHUH.
Kucnopon, o3o0H. JlaboparopHbie ¥ MPOMBINIICHHBIE CIIOCOOBI OMyYeHUs Kuciopoaa. Ousndeckue u
XMMHYECKHE CBOWCTBAa KHCJIOpPOAAa M O30HAa; MX mnpuMmeHeHue. Oxcuael u mnepokcuabl. Cepa.
HaxoxneHnue B mpupoje, crocoObl nonydenus, Gpusndeckre u xumuueckue cporictsa. CepoBoAopo/,
cynbduasl. Oxcuanl cepbi(IV) u (VI). Ceprucras ncepHast KUCIOTH U UX o, OCOOCHHOCTH CBOMCTB
cepHoil kucaoThL. [Ipumenenue cepsl u e€ coeauHenuil. A3or. HaxoxneHue B mpupoze, crocoObl
NOJTy4YeHUs1, PU3NIECKHUEe U XUMHUYECKHE CBOMCTBa. AMMHUaK, HUTPHUIbL. OKCUABI a30Ta. A30THCTas U
a30THasl KUCIOTHI U UX coid. OCOOEHHOCTH CBOMCTB a30THOM KHUCIOTHI. [IpumeHeHue a3ora M ero
coenuHeHui. A3zoTHbie ynoOpenus. dochop. Haxoxnmenuwe B mnpupose, crmocoObl MOTyUEHHS,
¢usnueckue u xumudeckue cpoiictBa. Dochuasl u pochun. Oxcunel pochopa, oprodochopHas
KHCIIOTa W ee conmu. Memagocghopnas u nupogocgophnas kuciomol, Gocghopucmas u
Gocgoprnosamucmas kucromul. [Ipumenenue ¢ocdopa u ero coeaunenuit. ocopusie y1o0peHus.
VYrnepon. Haxoxnaenue B mpupoje, CHocoObl MOMydeHUs, (PU3NUECKHE W XUMUYECKHE CBOMCTBA.
Oxcunpt yruepoaa(Il) u (1V), yronbras kuciora uee conu. [IpumMeHeHue yriepoaa i ero COSANHCHUI.
Kpemuuii. Haxoxnenue B mpupojie, ciocoObl MOIy4YeHHs, (PU3NYECKHE U XMMHUYECKHE CBOMCTBA.
Oxcun kpemuus(IV), kpemHHueBas KuciaoTa, CHIMKaThl. [IpuMeHeHHe KpeMHHMS M €ro COeAMHEHU.
CTekJ10, €ero moJy4eHne, BUIbI CTEKOII.

IIpakTHyeckne 3aHATHA

JlaGopaTopHble 3aHATHSA

CamocrosiTeibHas padora

6/0




Oo0beMm, akaj.

4/ B TOM
4yucie B
HaunmeHoBaHue Copnepxxanue yueOHOro mareprasia u GopMbl OPraHM3anMH 1esITeIbHOCTH 00y4a0IINXCS (popme
pasiesioB NPAKTHYECKO
H TeM 71
NOAT0TOBKH,
aKkal. 4
1 2 3
Jlekuuu -
Cooeporcanue yuebnoco mamepuana. Metamisl. Ilonoxenue merannoB B [lepuoanyeckoit cucteme
XUMHYECKHX 2JIeMEHTOB. (OCOOEHHOCTH CTPOEHHS JJIEKTPOHHBIX O0OOJIOYEK AaTOMOB METAJUIOB.
Pacnpocmpanenue xumuueckux snemenmos-memannos 8 3emnou kope. Ooue pusndeckue cBoicTaa
MetayioB. [lpumeHeHnwe MeTaiioB B ObITy, mnpupojge U TexHuke. CIulaBpl METaIOB.
ONEeKTPOXUMHUECKUI psAA  HanmpsokeHMd MeTtayutoB. OOmme cnocoObl  MOJIyYeHHs] METaJlIOoB:
TUAPOMETAJULYPIHsl, MHPOMETALIYPIUs, JJIeKTpoMeTanyprus. IloHaTne 0 KOppo3uM METAILIOB.
Crioco6b! 3amuTel oT Koppo3uu. OOmas xapakTepuctuka MmetamuioB IA-rpynmsl Ilepuoanueckoit
CUCTEMBbl XMMHUYECKUX O3JeMeHTOB. HaTpuii u kanmii: mnosiydeHue, (PU3NYECKUE M XHUMHUYECKHE
CBOWCTBA, MPUMEHEHHUE IPOCTHIX BEIIECTB U UX coeAuHeHuil. O0mas xapakTepucTuka MeTayuioB I1A-
rpynmsl llepuoanyeckoii cHCTEMBl XMMHYECKUX JJIEMEHTOB. MarHuii M KaJbLMH: ITOJY4YEHHE,
Tema 7.2. (du3nueckue U XUMHYECKUE CBOWCTBA, NPAMEHEHAE IPOCTLIX BEMIECTB M HX COGL[I/IHGHI/IIZ.)KCC”EKOCTL
Memainb. BOJBI U CHOCOOBI €€ yCTpaHEeHMs. AJIIOMUHMI: MOJy4YeHHe, (PU3NYECKUEe U XMMHUYECKHUE CBOMCTBA,

MPUMEHEHHE TPOCTOTO BEIIECTBA U €ro coeluHeHUN. AM(OTEpHbIE CBOICTBA OKCHAA MUTUIPOKCHUIA
ATIOMUHMS, THAPOKCOKOMIUIEKCHl amoMuHusg. OOmas XapakTepUCTUKA METaUIOB IMOOOYHBIX
noarpynn (b-rpynmn) Ilepuonnyeckoil cuCTEMbl XUMUYECKUX TIEMEHTOB. DU3NYECKUE U XUMUYECKUE
cBoicTBa xpoma u ero coenuHenuit. Okcuabl u ruapokcuasl xpoma(ll), (1) u (VI). Xpomatsl u
JUXpOMAaThl, MUX OKHUCIUTENbHbIE CcBOWCTBA. [lomydyeHne u npuMeHeHue xpoma. Dusznueckue u
XUMHYECKHE CBOMCTBA MapraHiia u ero coequHenuii. OcuoBHblecoequuenus mapraunma (II), (IV), (VI)
u (VI1). [lepmManranar Kaaus, €ro OKUCIUTENbHBIE CBONCTBA. DU3MYECKUE U XMMUYECKUE CBOMCTBA XKeye3a U
ero coenuHeHuit. Oxcunbl, Tuapokcuabl U conu xene3a(ll) u (III). [lonyyeHne n mpuMeHeHUE Kee3a U ero
CIuIaBoB. Mejib: moiydeHue, GU3NYECKUe U XUMHUYECKHE CBOWCTBA, MPHUMEHEHHE MPOCTOrO BEIIECTBA U €ro
coeauHeHmi. [{uHk: moyyenne, pu3nvecKue U XUMUYECKUE CBOICTBA, IPUMEHEHHE MTPOCTOTO BEIIECTBA U €T
coeHeHNH. AM(OTepHbIE CBOHCTBAa OKCHUAA M THIPOKCHIA IIUHKA, THIPOKCOKOMILIIEKCHI LIMHKA.
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HpaKaneCRue 3aHATHSA

JlabopaTopHble 3aHATHSA

2/0

CamocrosiTesibHas padoTa

8/0

Pasznen 8. Xumus v :KM3Hb.

Tema 8.1.
Memoowt no3nanus 6
xumuu. Xumus u
JHCU3HD

Jlekuuu

Cooepocanue yuebHoeo mamepuana:. Ponb XuMuUM B 00ECHEYCHUH YCTOWYMBOTO Pa3BUTHUS
yesoBeuecTBa. [loHATHE O HaydyHBIX METOAAX IMO3HAHUS M METOJOJIOTMM HAyYHOT'O HCCIEIOBAHMS.
Hayunble npuHIMIBI OpraHU3allMd XHWMHYECKOrOo Mpou3BOACTBAa. I[IpoMbllIeHHBIE CHOCOOBI
NOJYYEeHHUs] BaXKHEHIINX BeleCTB (Ha MPUMEPEPOU3BOACTBA aMMHAaKa, CEPHON KHCIOThI, METAHOJIA).
[TpoMBIIIIEHHBIECTTOCOOBI TTOTYYEHHUSI METAIIJIOB U CIIJIaBOB. XUMHUYECKOE 3arpsi3HEHHE OKPYXKaIOIIeH
cpefbl U ero nocuencTBus./Ipoorema nepepabomru omxo006 u no6ouHwbIX npodykmos. Pob XuMHu1 B
obecrieueHU HSHEpPreTudeckon Oe3zomacHOCTH. [lpunyunvi «3enenotl xumuuy. XUMHS U 310POBHE
yenoBeKka. JIekapcTBeHHbIE cpencTBa. IIpaBuia Mcnonb30BaHMsI JIEKAPCTBEHHBIX IpenaparoB. Poib
XUMHUH B Pa3BUTHHU METUIMHBL. XUMHs NULM. OCHOBHBbIE KOMIOHEHTHI nuuy. IlumeBbie n06aBKH.
Ponp xumum B obecriedeHun numieBoil 6e3omnacHocTH. KocMmeTnueckue u nap@romMepHble CpesicTBa.
berroBas xumus. [IpaBuiia 6€30macHOro NCIOJIb30BaHUS IPENapaTOBOBITOBO XUMHUHU B TOBCEITHEBHOM
KHU3HU. XHMMHS B CTPOUTEIbCTBE. BakHeWInne CTpouTeNbHbIE MaTepuaibl (IIeMEHT, OETOH).
ITpon3BOACTBO CTPOUTENBHBIX MaTEpUAIOB. XUMHS B CEJIbCKOM X034iicTBe. OpraHuyeckue u
MUHepalibHble yaoOpenusi. Heopranmueckue MmaTepuasbl (KOHCTPYKIMOHHBIE MaTepHallbl, KpPacKw,
CTEKJIO0, Kepamuka). MaTtepuainsl Ui 3JIeKTpoHUKH. HanoTexHooruu.

IIpakTnyeckue 3aHsATHS

JlabopaTopHble 3aHATHS

CamocrosiTeibHas paGora

6/0
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KoncyabsTanuu

IIpomeskyTOYHAS aTTEeCTALMSA

2/0




3. YCJI0OBUS PEAJIM3AIIMU OBIIEOBPA3ZOBATEJIBHOI'O YYEBHOI'O ITPE/IMETA

3.1. MaTepuaabHO-TEXHUYECKOE ofecnieyeHue

Peanuzanusi mporpammbl  0011€00pa30oBaTeIbHOTO  y4eOHOrO MpeaMeTa IPeArnoiaraeT
HaJIN4He:

kabuHeta «OO01Ie00pa30BaTEIbHBIX YUEOHBIX MIPEIMETOBY B COOTBETCTBUU C MPHIIOKEHUEM
3 OIT (ITpunoxenne 3 - MareprallbHO-TEXHUYECKOE OCHAIICHUE CICIMATBHBIX MOMEIICHUNA IS
peanuzanuu 00pa3zoBaTeNIbHOM MPOrpaMMBbl, BKJIIOYasi MPOrpaMMHOE 0OecIieUeHue);

KaOMHEeTOB «CaMOCTOSATEIbHOM M BOCIIUTATENILHONW pabOTHI», OCHAILIEHHBIX B COOTBETCTBHU
¢ punoxxenuem 3 OII.

3.2. Y4eOHO-MeTOANYecKoe o0ecrmeyeHue

3.2.1. OcHOBHAasI y4eOHAs JIUTEPATYPA:

1.Pymsutuc, I'. E. Xumus. bazoBbiit ypoBenb. YueOnuk miust CIIO / @. I'. @enpaman; I'. E.
Pymsutnc .— 2-e¢ usn., crep. — Mocksa : Ilpocsemenne, 2025 .— 337 c. : un. — («Y4eOHUK
CIIO») .— ISBN 978-5-09-124954-5 (anmektp. u3a.) .— ISBN 978-5-09-121347-8 (meu. uzn.) .—
URL.: https://lib.rucont.ru/efd/878758

3.2.2. lonoJHUTe/bHAA YueOHAas1 JIUTEepaTypa:

1. AndwunorenoBa, WM. B. Xumwusa. basoerii ypoBens: 10—11 kmaccel : yueOHUK ams
cpenHero odmero oopasosanus / 1. B. AudunoreHora, A. B. badkos, B. A. ITonkoB. — 2-¢ usn.,
ucnp. u gon. — Mocksa : M3garensctBo IOpaiit, 2023. — 290 c. — (OOmeo6pa3oBarenbHbIi
ki), — ISBN 978-5-534-16098-7. — Tekct : snexrpoHHbld // ObOpa3oBaTenbHas miaTdhopma
FOpaiir [caiit]. — URL: https://urait.ru/bcode/530422

3.2.3. O¢unnanbHble, CIPAaBOYHO-0MOIMOrpaduyeckue U NepuoanyecKue U3JaHus:

a) ogpuyuanvnvie uzoanus:

1. Koncrutynus Poccuiickoit ®enepanuu. Ilocnennsas naeicTByromas perakuus ¢
KommenTtapusmu [ DnekTpoHHbIi pecypc].— Pexum nocryna: http://constrf.ru/

2. ®enepanbHblii 3ak0H «O0 obpazoBanuu B Poccuiickoii @enepammm» ot 29.12.2012 Ne
273-®3  (mocmemHsii  penakimus).  [DmekTpoHHBIM  pecypc]. —  Pexuwm  jmocryna:
https://www.consultant.ru/document/cons_doc_LAW 140174/

3. HanmonaneHbiii ipoekT «OOpa3oBanuey. [DneKTpoHHbIH pecypc]. — Pexxum moctyna: //
https://strateqy24.ru/rf/

4. BcemupHas aexnapaiusi o0 o0ecreueHnr BEDKUBAHUS, 3alIUThI U pa3BuTHs aeteit (1990).
[DJIEKTPOHHBIN pecypc]. Pexnm Jocryna:
https://www.un.org/ru/documents/decl conv/declaratlons/decl child90.shtml

0) cnpasouno-ouodnuozpaguueckue uzoanusa:

1. PabunoBuy B.A. Kpatkuii xumudeckuii cripaBounuk: CripaBounoe usnanue / [log pen.
A.A. Tlorexuna, A.W. Epumona. — 3-e u3a., nepepad. u pom. — JI.: Xumus, 1991. — 432 c. (2 7k3.)

2. Xumus: CrnpaBounoe usmanme / Ilep. ¢ mem. / B. Illperep, K.-X.Jlayrennuterep, X.
bubpak u ap. — 2-e uza. — M.: Xumus, 2000. — 648 c. ISBN 5-7245-0360-3 (1 3x3.)

3. DHuwmknonenuueckuii cioBappb toHoro xumuka / Coct. B.A. Kpurvman, B.B. Cranro. —
M.: [Tenaroruka, 1982. — 368 c. (1 3x3.)

6) nepuoouueckue u30aHus:
1. Metonudeckas razera «llepBoe ceHTSIOps». [ DneKTpoHHBIH pecypc]. — Pexxum gocryma: //

www.1september.ru
2. Kypuan «Xumus B mIKoje». [ DIEKTPOHHBIH pecypc]. — Pexxum gocrtyma: // www.hvsh.ru
3. Kypuan «XuMus 1 )Ku3HbY». [ DIeKTpOHHBIN pecypc]. — Pesxkum mocryma: / www.hij.ru


https://lib.rucont.ru/efd/878758
https://urait.ru/bcode/530422
http://constrf.ru/
https://www.consultant.ru/document/cons_doc_LAW_140174/
https://strategy24.ru/rf/
https://www.un.org/ru/documents/decl_conv/declarations/decl_child90.shtml
http://www.1september.ru/
http://www.hvsh.ru/
http://www.hij.ru/

4. DNEeKTPOHHBIN KypHaT «XUMUKU U XUMUS». [ DNEKTPOHHBINA pecypc]. — Pexxum mocrymna:
/I www.chemistry-chemists.com

3.2.4. MeToanyecKue yKa3aHUs A5 00y4aIOLIUXCSl 10 OCBOECHHIO YU4eOHOI0 npeaMeTa:

1. Kyrsuuna T.A. Meroauueckue yka3zaHus JUIsl [OPAKTUUECKUX 3aHIATHUH 1O
o011eo0pa3oBaTeIbHOMY YUeOHOMY MpeaMeTy «XUMHs» s 00y4aromMXcs MO CHEelHaTbHOCTAM
cpennero mnpodeccrnoHanbHO oOpaszoBanus. — PeioHOe, 2025. [DnexTponHslid pecypc].— Pexum
noctyna: http: https:// www.nopran.aptu.pd

2. Kyrsamna T.A. Merogudeckue yka3aHus IS JIAOOPATOPHBIX 3aHATHH 110

00mieo0pa3oBaTeIbHOMY YYeOHOMY TpeaMeETy «XHUMHEs» s 00y4aromMXCsl MO CIECIHATLHOCTIM
cpenHero mpodeccuoHanbHO oOpaszoBanus. — PeioHOe, 2025. [DnexTpoHHBIH pecypc].— Pexum
nocryma: http: https://www.nopran.aptu.pd

3. Kyrsananna T.A. Meronuueckue yka3aHHs 10 BBIIIOTHEHUIO CAMOCTOSATEIBHOM paboTHI 110

o0mieo0pa3oBaTeIbHOMY Y4eOHOMY HpeaMeTy «XuMHs» s 00y4aromuXxcs MO CHEelHaTbHOCTIM
cpenHero mpodeccuoHanbHO oOpaszoBanus. — Peidnoe, 2025. [DnekTpoHHBI pecypc].— Pexum
nocrtyna: http: https://www.nopran.aptu.pd

3.2.5. Pecypcbl nHpOPMALHOHHO-TEIeKOMMYHUKANIMOHHOM ceTn « AHTEpHET»
1. Odurmanbuelii caidT denepanibHOr0 areHTCTBAa MO PeIO0IOBCTBY. — https://fish.gov.ru/

2. OduuuanbHblii CalT MHUHUCTEPCTBAa IPOMBIIIJIEHHOCTH U Toproeiu Poccuiickoit
Ddeneparuu. — https://minpromtorg.gov.ru/

3. OdunuanbHblil caldlT Poccuiickoro coro3a MPOMBIIUIEHHUKOB M NpealnpUHUMATened. —
https://rspp.ru/

4. HWHdpopMalMOHHbIE, TPEHUPOBOYHbIE W KOHTPOJIbHbIE MAaTepHalbl. [DIEKTPOHHBIN
pecypc]. — Pexxum nocryma: / www.fcior.edu.ru

5. NntepHer-u3ganue ans yuureneid «EcTecTBeHHbIe HayKu». [DJIEKTPOHHBIN pecypc]. —
Pexxum moctyna: // www.enauki.ru

3.2.6. Ilepeyensn HH(POPMALMOHHBIX  TEXHOJIOTHH, HCNOJIB3YyeMBbIX  NPH
ocyliecTBJIeHUH 00pa30oBaTe/IbHOIO Ipolecca, BKJIYas MepevyeHb JIMIEH3HOHHOTO U
cB0O0O/IHO pacnpocTpaHsieMoe IPOrPaMMHOI0 odecrneyeHUst 1 HHGPOPMALMOHHBIX CIPABOYHBIX
CHCTeM IpeacTaBiieH B npuioxkennu 3 OIL.


http://www.chemistry-chemists.com/
https://www.портал.дрти.рф/
https://www.портал.дрти.рф/
https://www.портал.дрти.рф/
https://fish.gov.ru/
https://minpromtorg.gov.ru/
https://rspp.ru/
http://www.fcior.edu.ru/
http://www.enauki.ru/

4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUSA
OBIIEOBPA30OBATEJIBHOI'O YYEBHOI'O IPEJIMETA

PesyabTaThl 00yyeHus

(I)OprI N ME€TOAbI KOHTPOJH

JIuunocmmuuie:
JI1 rpa)x1aHCKOr0 BOCIIMTAHUSA:
-c(OOPMUPOBAHHOCTh ~ TPAXKAAHCKOM  MO3UIUH

o0yyJaromierocss Kak akKTUBHOT'O U OTBETCTBEHHOTO
YJIeHa POCCUHCKOT0 OOIIECTBa;

-OCO3HAHHE CBOMX KOHCTUTYIMOHHBIX TIIpaB H
00s13aHHOCTEH, YBOXKCHHE 3aKOHA U ITPABOTIOPSJIKA;
-IPUHSATUE TPaUIINOHHBIX HAIlMOHAJIbHEIX,
0011IeYeIIOBEYECKHUX T'YMaHUCTHYECKHUX u
JIEMOKPATUYECKUX IIEHHOCTEH;

-TOTOBHOCTh MIPOTUBOCTOSTH HJICOJIOTHH
HKCTPEMHU3MA, HaIIMOHAJIN3Ma, KceHooouw,
JUCKPUMHMHAIIMK TI0 COLMAJIbHBIM, PEIMTHO3HBIM,
pacoBbIM, HAIMOHAIBHBIM MPU3HAKAM; TOTOBHOCTh
BECTH COBMECTHYIO [I€ATEIbHOCTh B HMHTEpecax

TpaXIaHCKOrOo  OOIIecTBa,  y4acTBOBaTb B
caMOyIpaBlIeHUU B o0m1eo0pa3oBaTeabHOM
OpraHu3aIu u JIETCKO-FOHOIIECKHUX
OpTraHu3aIusIX;

-yMEHUE B3aUMOJICHCTBOBATh C COIMAJIbHBIMHU
WHCTUTYTaMH B COOTBETCTBHH C UX (DYHKIUSMHU U
Ha3HAYCHUEM;

-TOTOBHOCTb K TYMAHUTapHOM M BOJOHTEPCKOMU
JIeATECIIbHOCTH;

JI2 natpuoTHYECKOr0 BOCIUTAHUS:

- c(hOpMHUPOBAHHOCTh POCCUUCKON TpakKIaHCKON
UJECHTUYHOCTH, IAaTPUOTU3MA, YBAXKEHUS K CBOEMY
Hapony, YyBCTBA  OTBETCTBEHHOCTH  TEpen
PonuHol, roproctu 3a cBOM Kpaii, cBoro Ponuny,
CBOM S3BIK W KYJIbTYpPY, HPOILIOE M HACTOSIIEE
MHOTOHAallMOHAJIBHOTO Hapoaa Poccuu;

- IIEHHOCTHOE OTHONIIEHHWE K TOCYAapCTBEHHBIM

CHMBOJIaM, HCTOPUUCCKOMY n MIpUupoOoaAHOMY
HAaCJICOWIO, TIMaMATHUKaM, TpaaulusaM Hapoa0B
POCCI/II/I, JOCTHIXXCHHAM Poccunu B HayKe,

HCKYCCTBE, CIIOPTE, TCXHOJIOTUAX U TPYIC,

- wuueiiHas  YOXKJACHHOCTh, TOTOBHOCTH K
ciykeHuro u 3amute OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

JI3 1yXOBHO-HPAaBCTBEHHOT'O BOCITUTAHUSA:

- OCO3HAHUE NYXOBHBIX LIEHHOCTEH POCCHICKOrO
Hapona;

- c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS,
ATHYECKOT'O ITOBEICHMS,

- CIOCOOHOCTH OIEHHWBATh CUTYAIMIO M IPUHUMATH

Texywuii KOHmpoas 6 hopme:
— TPaKTHYECKUX 3aJJaHHI;
AKCIEPTHOTO HAOIOICHHS 32
XOJIOM BBITTOJTHEHHUS
1a00paTOPHBIX 3aHATHU;
— YCTHBIX OIIPOCOB;

— TECTHPOBAHUS;
—  BBICTYIUICHHH (JOKJIAIbI,

MIPE3CHTALINHN ).

Dopma npomedrcymouHou
ammecmayusi:
9K3aMeEH.




OCO3HAHHBIC  PCIICHUS,  OPUECHTHPYACh  Ha
MOpaJIbHO-HPABCTBCHHBIC HOPMBI 1 HCHHOCTHU

- OCO3HaHWE JIMYHOIO BKJI3Ja B IIOCTPOEHUE
YCTOMUUBOTrO OYyAYIIEro;

- OTBCTCTBCHHOC OTHOIICHHWEC K CBOUM POJAUTCIIAM U
(M) APYrUM 4WiIEHaM CEMbH, CO3JAaHUIO0 CEMbU Ha
OCHOBE  OCO3HAHHOI'O  IPHUHATUS  LIEHHOCTEU
CEMEHHON JKU3HM B COOTBETCTBUU C TpaJWLUSAMU
HapoaoB Poccuu;

JI4 >cTeTHYeCcKOro BOCIIUTAHHS:

- DACTETHYECKOE OTHOIICHUE K MHUPY, BKIIOYas
ACTETUKY ObITa, HAy4YHOTO M TEXHUYECKOTO
TBOpUYECTBa, CIOPTA, Tpyda M OOIIECTBEHHBIX
OTHOIIICHU;

- CIIOCOOHOCTH BOCIPUHUMATH PA3JIMYHBIC BHUIBI
MCKYCCTBa, TPAaJUIIMK W TBOPUYECTBO CBOETO H
JpPYruX  HapoJOB, OIIYIIAaThb 3MOLMOHAIBHOE
BO3/ICICTBUE UCKYCCTBA;

- yOeXIEHHOCTh B 3HAUYMMOCTH Ui JUYHOCTH U
00111eCcTBa OTEYECTBEHHOT'O M1 MUPOBOTO MCKYCCTBA,
STHUYECKHUX KYJIbTYPHBIX TPAAULMN U HAPOIHOTO
TBOPYECTBA;

- TOTOBHOCTh K CAMOBBIPOXEHHUIO B Pa3HBIX BUIAX
HUCKYCCTBa, CTpPEMJICHHE TIPOSIBISATH KauecTBa
TBOPYECKOH JINYHOCTH;

JI5 pu3nyeckoro BOCIIUTAHUS:

- c(OPMHUPOBAHHOCTH 3/10pPOBOIO M 0E30MacCHOro
oOpa3a »HU3HU, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3[I0POBBIO;

- MOTpeOHOCTh B ¢uznueckom
COBEPILIEHCTBOBAHUM,  3aHATUSAX  CIIOPTUBHO-
037I0POBUTEIBHON JESATENBHOCTHIO;

- aKTUBHOE HEIPUATHE BPEIHBIX IPUBBIYEK U UHBIX
dbopM mnpuunHEeHHs Bpena  (UINYECKOMY U
MICUXUUYECKOMY 3/I0POBBIO;

JI6 Tpy10BOTO BOCITUTAHUS:

- TOTOBHOCTh K TpPYIy, OCO3HAaHHWE IEHHOCTH
MacTepcTBa, TPYA0Tr00ue;

- TOTOBHOCTh K aKTUBHOW  JIESTEIHLHOCTH
TEXHOJIOTUYECKOM M COLMAIbHOW HAINPaBIE€HHOCTH,
CIOCOOHOCTh MHHWIIMMPOBATh, IUIAHUPOBATH U
CaMOCTOSITENILHO BBIMOIHATh TAKYIO AEATEIbHOCTD;
- WUHTEpEC K Ppa3InYHbIM cepam
npodeccuoHaIbHON NesITebHOCTH, yMeHHe
coBepulaThb  OCO3HaHHBIM  BbIOOp  Oymymiei
npodeccii W peaNu30BBIBATH  COOCTBEHHBIC
’KU3HEHHbBIE TUIaHbI;

- TOTOBHOCTb M CIIOCOOHOCTb K OOpPa30BaHHUIO U
caM000pa30BaHMIO Ha MIPOTSHKEHUH BCEH JKU3HH;

JI7 3KOIOTrN4eCKOT0 BOCIIUTAHUS:




- c(OPMHPOBAHHOCTb 3KOJOIMUECKOW KYJIBTYpHI,
[IOHUMAHUE BIIMSHUSA COLUAIBHO-DKOHOMUYECKUX
IIPOLECCOB  HA  COCTOSIHME  IPUPOJHOM U
COI[MAJIbHOM  Cpelbl, OCO3HAHHE IJI00AIBHOrO
XapakTepa 3KOJOrMYECKUX IpolieM;

- IUIAHUPOBAaHUE M OCYIIECCTBJICHHE JECUCTBUU B
OKpYXKalolllel Cpele Ha OCHOBE 3HAHUA Lelel
YCTOMUYMBOIO pa3BUTHUS YEIIOBEYECTBA;

- AKTUBHOE HENPHUATHE ACUCTBUM, IPUHOCSILIHX
BpEl OKPYXKAIOLIEH Cpee;

- yYMEHHE IPOrHO3UPOBaTh HEOJAronpusiTHbIE
DKOJIOTUYECKUE IOCIEICTBHS IPEIIPUHUMAEMBbIX
JEHCTBUH, IPENOTBPALLATD UX;

- pacmmpeHue OIIbITa NeATEIbHOCTH
9KOJIOTMYECKON HalpaBICHHOCTH;

JI8 ieHHOCTH HAaYy4YHOI'O [TO3HAHUS:

- c(OpMHPOBAHHOCTD MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YpPOBHIO
pa3sBUTHsL HayKM M OOLIECTBEHHOW IPAKTUKH,
OCHOBaHHOT'O Ha Jaore KYJbTYD,
CIOCOOCTBYIOIIETO OCO3HAaHUIO CBOEro MecTa B
HOJIUKYJIBTYPHOM MUPE;

- COBEpIIECHCTBOBAHUE SI3bIKOBOM M YMTATENIbCKOM
KYJIBTYPbl KaK CpEJICTBAa B3aUMOAECUCTBUS MEXIY
JIOJbMU U NTO3HAHUS MUPA;

-OCO3HaHWE IIEHHOCTH Hay4HOH [1eATelbHOCTH,
TOTOBHOCTb  OCYIIECTBIIAATH  NPOEKTHYIO U

M CCJIEIOBATEIbCKYIO NeSITeTbHOCTh
WHJVBU]IyaJIbHO U B TPYIIIIE.

Memanpeomemmnuwie:

Ognaoenue VHUBEPCAIbHBIMU VueOHbIMU

NO3HABAMENbHBIMU OCUCMBUAMU.

M1 6a30BbI€ JOTHYECKHE ICHCTBUS:
-CaMOCTOSITEIIBHO (dhopMynupoBarthb u
aKTyalM3upoBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

-yCTaHaB/IMBaThb CYHIECTBEHHbI NpPHU3HAK WIIU
OCHOBaHHUSI JUIsl CpaBHEHUS, KiaccupuKanuu u
00001IeHHS;

-ONpeAeNaTh LMW  JESITeIbHOCTH,  3aJaBaTh
napameTpbl U KpUTEPUHU UX JTOCTHXKECHHUS;
-BBISIBJISITh  3aKOHOMEPHOCTH M TPOTHBOPEUYHUS B
paccMaTpUBaEMbIX SIBJICHUSX;

-BHOCHUTH KOPPEKTHUBBI B JICSITEIBHOCTD, OIIEHUBATH
COOTBETCTBUE PE3YyIbTATOB LEISM, OICHUBATH
PHUCKH TOCTEACTBUHN JACATEIHBHOCTH;

-pa3BUBaTh KPEATHMBHOE MBIIICHUE MPU PEIICHUU
KU3HCHHBIX TTPOOIIEeM;

M2 6a30BBIE HCCIEN0BATEILCKHIE JEUCTBUS:
-BJIaJIETh HaBBIKAMHU y4€OHO-UCCIIEIOBATEILCKON U
MPOEKTHOM JEATEIbBHOCTH, HABBIKAMH Pa3pELICHUS
npo0Jem;




- CIIOCOOHOCTH M TOTOBHOCTBH K CAMOCTOSATEIHLHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUUYECKUX 3ajad,
MPUMEHEHHUIO Pa3IMYHbIX METOJIOB MIO3HAHNUS;

- OBJIQICHUE BUJIAMHU JIEATENBHOCTH 1O MOJTYYEHHUIO
HOBOTO 3HaHUA, ero WHTEpIIpETaLNH,
npeoOpa3oBaHUI0 M TMPUMEHEHHUIO B Pa3IMYHBIX
yueOHBIX CHUTYyalHsX, B TOM YHCIE MPU CO3JAaHUU
y4€OHBIX U COLUATBHBIX MPOEKTOB;

- (opmupoBaHME HAYYHOTO THUIA MBIIUICHUS,
BJIAJICHUE HAYYHOM TEPMHUHOJIOTHEH, KIHOUYEBBIMHU
MOHITUSIMHU U METOJIaMU;

- CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 3a/aYU
B 00pa30BaTeNbHON N1EeATENbHOCTH M >KU3HEHHBIX
CUTYaIHsX;

- BBIABJIATH NPUYMHHO-CIICJICTBEHHBIC CBSI3U U
aKTyaJIM3UpOBaTh 3aJla4yy, BBIJIBUTATh THUIIOTE3Y €€
pelieHus, HAXOIUTh apryMeHThI TUTSE
JIOKa3aTelIbCTBAa CBOUX YTBEPXKICHUM, 3a]aBaTh
napameTpbl U KpUTEPUU PEIICHNUS;

- aHAIM3UPOBATh TOJYYEHHBIE B XOJE pPEIICHUs
3a/1aud  pe3yJbTaThl, KPUTUUYECKH OIIEHUBATH MX
JIOCTOBEPHOCTh, TMPOTHO3UPOBATH H3MEHEHHE B
HOBBIX YCJIOBUSIX;

- J1aBaTh OIIEHKY HOBBIM CHUTYyallUsM, OILEHUBATh
NPUOOPETEHHBIN OMIBIT;

- pa3pabaThiBaTh IUJIaH pEIIEHUS NPOOIEMBI C
Y4E€TOM aHaju3a HMMEIONIUXCS MaTepPHAIbHBIX |
HEMaTepHalbHBIX PECYPCOB;

- OCYLIECTBJISITh  II€JICHANpPABIEHHBIH  IMOMCK
nepeHoca CpeiACcTB M CHOCOOOB  JEHCTBUS B
MpoeCCHOHAIBHYIO CPENY;

- YMETh MEPEHOCUTH 3HAHUS B MO3HABATEIIBHYIO U
MPaKTUYECKYIO0 00JIACTH KU3HEACITEIBHOCTH;

- YMETb MHTEIpUpPOBaTh 3HAHUS W3 Pa3HbIX
MPEAMETHBIX 00J1acTe;

- BBIBUTaTb  HOBbIE  HWJEW,  MpearaTh
OPUTHMHAJILHBIE TIOJIXO/IBI K PEIICHUS;

- CTaBUTh MPOOIEMBI W 3a/Ja4H, JOMYCKAIOIIUE
aJIbTEPHATHBHBIC PEIICHUS;

M3 pabota ¢ uHpopmarueit:

- BJIAJIETh HABBIKAMH TIOJYYCHUS MHPOPMALUU U3
UCTOYHUKOB pa3HbIX THUIIOB, CAMOCTOSTEIHHO
OCYIIECTBIISITh TTOMUCK, aHAIN3, CUCTEMATU3AINI0 U
UHTEpIpeTalrio HHHOpMAIMK pa3INyHbIX BUIOB U
dbop™M mpecTaBIeHNUS;

- CO37aBaTh TEKCTHl B PA3NUYHbIX (hopMaTax cC
y4eToM Ha3Ha4eHUs WHPOPMAIMH M  LENEBON
ayqUTOpUU, BBIOMpas ONTUMAIBHYIO  (QopMy
IPE/ICTaBICHNS ¥ BU3YaIH3aLUHY;

- OIICHHMBAaTh JIOCTOBEPHOCTH, JIETHTUMHOCTb
uHpOpManuu, €e COOTBETCTBUE IPABOBBIM U
MOpPaJIbHO-ITUYECKHUM HOpMaM;




- HUCITIONIB30BAaTh CPEACTBA WHGOPMAIMOHHBIX |
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B peiCHUN
KOTHUTUBHBIX, KOMMYHUKaTHBHBIX "
OpPraHU3allMOHHBIX  3adady  C  COOJIIOJCHHEM
TpeOOBaHUN IPrOHOMHKH, TEXHUKH O€30IacHOCTH,
THUTHUEHBI, PpECypcocOepexeHus, TMPaBOBBIX U
THYECKUX  HOPM, HOpPM  HH(OpMaIMOHHON
0€30I1aCHOCTH;

- BIIQJIETh HAaBBIKAMU PACIIO3HABAHHUS M 3aIIUTHI
uHpopmanuy, HHPOPMAIIMOHHON Oe30macHOCTH
JMYHOCTH.

Ognaoenue yHU8epCaIbHLIMU KOMMYHUKAMUBHBIMU
oelcmeusmi.

M4 o0ieHue:

- OCYIIECTBISITh KOMMYHHUKAIIUU BO BceX cdepax
JKU3HH;

- pacrnio3HaBaTh HEBEepOAIbHBIC CPE/ICTBA OOIIECHUS,
IIOHMMATh  3HAYEHUE  COLMAJILHBIX  3HAKOB,
pacro3HaBaTh MPEANOCHUIKH KOH(JIMKTHBIX
CUTYaIlU{ ¥ CMSIT4aTh KOH(DIUKTHI,

- BJIAQJETh PA3IMYHBIMU CIIOCOOaMH OOIICHUS U
B3aUMOJCHCTBUS;

- apryMEHTUPOBAHHO BECTH JHAJIOT, YMETh
CMSTYATh KOHQIMKTHBIC CUTYAIUH;

- Pa3BepHYTO U JIOTUYHO H3JIaraTh CBOK TOYKY
3pEHMSI C UCTIOTB30BAHUEM SI3BIKOBBIX CPEJICTB;

M35 coBmecTHas JeSTEIbHOCTD:

- TIOHMMaTh W WCIIOJIb30BAaTh IPEUMYIIECTBA
KOMaHJAHOW ¥ UHIMBUyaJIbHOU paboThI;

- BBIOMpATh TEMATHKy W METOJbI COBMECTHBIX
JOEHCTBUII ¢ ydeToM OOIIMX HHTEPECOB U
BO3MOKHOCTEH KaXKJIOr0 YjcHA KOJIJICKTHBA;

- TpPUHUMATh [EIH COBMECTHOW JeATeIbHOCTH,
OpPTaHW30BBIBATh U KOOPJAMHUPOBATH JICHCTBUS TIO
ee JOCTIDKEHUIO: COCTaBJIATH INIaH JEHCTBH,
pacrpeeNiaTh POJI C YIeTOM MHEHUH YIaCTHUKOB
00CYXJaTh pe3yIbTaThl COBMECTHOM PaboTHI;

- OIIEHMBAaTh KA4yeCTBO CBOEr0 BKJIaJa M KaXKJOI'O
y4yacTHUKAa KOMaHIbl B OOIMI pe3ynbTar IO
pa3paboTaHHBIM KPUTEPUSIM;

- TIpensiaraTh HOBBIE MPOEKTHI, OLIEHUBATH HJIEU C
8 (0%35000%051 HOBU3HEI, OPUTHHAILHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

-  KOOPAWHHPOBATH U BBHINOJIHATH paboOTy B
YCIIOBUSAX pealbHOTO, BUPTYaIbHOTO u
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

- OCYIIECTBJISITH TO3UTHBHOE CTPATErHYECKOE
MOBEJICHUE B PA3JIMYHBIX CHTYAIUSX, IPOSBIISTH
TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUITUATUBHBIM.

Osnadenue  YHUBEPCANbHBIMU — pecyaAMUSHLIMU
oelcmeusamuU:
M6 camoopraHu3alus:




- CaMOCTOSITEJIBHO OCYHIECTBIIATH II03HABATEIBbHYIO
NeSITeIbHOCTD, BBIABIATH MPOOJEMbI, CTaBUTh WU
(bopMynupoBaTh COOCTBEHHBIE 3a/1a41 B
00pa30BaTeNbHON JEATENBHOCTH U KU3HEHHBIX
CUTYaLUsX;

- CaMOCTOSITCIIBHO COCTABJIATh IUIAH PELICHUS
npoOJeMbl € y4eTOM MMEIOLIUXCS  PEecypcoB,
COOCTBEHHBIX BO3MOKHOCTEW U IIPEIIOYTEHUN;

- 1aBaTh OLIEHKY HOBBIM CUTYalUsM;

- pacMpATh paMKH y4eOHOTO MpeMeTa Ha OCHOBE
JIMYHBIX [IPEANIOYTECHUN;

- JleNlaTh OCO3HaHHBIM BBIOOP, apryMEHTHpPOBATh
ero, OpaTh OTBETCTBEHHOCTh 3a PEILICHUE;

- OLICHUBATh NPUOOPETEHHBIH OIBIT;

- c11ocoOcTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHHIO
HIMPOKOM 3pyIMLMU B pa3HbIX 00JacTIX 3HAHWM,
IIOCTOSIHHO TOBBIIIATh CBOM 0Opa3oBaTeNIbHBIA U
KYJIbTYPHBI! YPOBEHb;

M7 caMOKOHTPOJIb:
- JlaBaThb OILIEHKY HOBBIM CHUTyalHsIM, BHOCUTH
KOPPEKTUBBl B JIEATEJIbHOCTb,  OLIEHUBATH

COOTBETCTBUE PE3YJIBTATOB LIEISIM;
- BJaJIeTh HaBBIKAMM IO3HABATENBHOM pediexcuu
KaK OCO3HAHMS COBEpUIAEMBIX JECUCTBUH W
MBICIIUTEIIBHBIX IIPOLECCOB, HUX PE3YJIbTaTOB H
OCHOBaHMIA;

- HCIIOJIb30BaTh IpUEMBbl peQeKCUU i OLEHKH
CUTYyalluu, BBIOOpa BEPHOTO PELLICHUS;

- yMETb OLECHWBaTb PHUCKU U CBOEBPEMEHHO
MNPUHHUMATL PCIICHUSA 110 UX CHUXXCHUIO,

M8 AMOILMOHAIBHBIN UHTEIJICKT,
MpeAnoaararonui chopMUpPOBAHHOCTE:

- CaMOCO3HaHHWS, BKIIIOYAIOIIET0 CIIOCOOHOCTH
MOHMMAaTh CBOE€ D3MOIMOHAIBLHOE  COCTOSHHE,
BUJICTh HAMpaBJICHHUS PAa3BUTUS COOCTBEHHOMU
SMOIIMOHAIBHOMN Cepbl, OBITH YBEPEHHBIM B ce0€;

- CaMOpETyJIMPOBaHUS, BKJTIOYAIOIIETO
CaMOKOHTPO!JIb, yMEHHUE MPUHUMATH
OTBETCTBEHHOCTH 3a CBOE IMOBEJICHNE, CIIOCOOHOCTH
aJlanTUPOBATHCS K IMOIIMOHATLHBIM U3MEHEHUSIM H
MPOSIBIISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

- BHYTPEHHEH  MOTHBALlMM,  BKIIOYAOIIEH
CTPEMIICHHE K JOCTHXKCHUIO LEIU M YCIexy,
ONTHUMU3M, VHHIIMATHBHOCTb, yMEHUE

JIeCTBOBATH, UCXOJs U3 CBOMX BO3MOKHOCTEH;

- HMIATHUM, BKIIOYAIOUIEH CIOCOOHOCTh MOHUMATh
OMOLIMOHAJIBHOE COCTOSIHME JPYI'MX, YYHUTHIBATH
€ro  IpUd  OCYUIECTBICHUUM  KOMMYHHUKALIHH,
CIOCOOHOCTH K COUYBCTBHIO U CONIEPEKHUBAHUIO;

- COLIMAJIBHBIX HaBBIKOB, BKJIFOYAIOLIUX
CHOCOOHOCTh BBICTPAaUBaTh OTHOIICHUS C IPYTUMHU
JIOABMHU, 3a00TUThCA, MpPOSBISATh HMHTEpPEC U




paspeniaTh KOH()IUKTHI;

M9 npunsTue ceOs U APYTUX JTHOJCH:

- IpUHUMATh ce0si, MOHUMas CBOU HEIOCTATKH U
JIOCTOMHCTBA,

- IPUHUMATh MOTUBBI U aPTyMEHTHI JPYTHUX JIOJEH
IIPH aHAJIM3E PE3YJIbTATOB ACITEILHOCTH;

- TIpU3HaBaTh CBOE MPAaBO WU MPaBO IPYTHX JOJEH
Ha OIIMOKMU;

- pa3BUBaTh CIOCOOHOCTh TIIOHMMAaTb MHpP C
MO3UIUH JIPYTOTr0 YeIIOBEKa

Ilpeomemnoie:

II1 -  chopMUPOBAHHOCTH MPEICTABICHUHI: O
XMMHUYECKON COCTaBIISIOIIEH €CTECTBEHHOHAYyYHOU
KapTUHBI MUpPa, POJIU XUMUU B MO3HAHUM SIBICHUN
Opupobl, B (OPMHMPOBAHUM  MBILUIEHUS U
KyJIbTYypbl  JIMYHOCTH, €€  (YHKIHOHAIHHON
IPaMOTHOCTH,  HEOOXOAMMOM Ui  pelIeHus
PAKTUYECKUX 3aza4 u 9KOJIOTMYECKU
000CHOBaHHOTO OTHOILEHHS K CBOEMY 3/J0POBBIO U
MIPUPOJHON CpelIE;

II2 - BnajgeHHe CHUCTEMOM XMMHYECKMX 3HAHUM,
KOTOpasi BKJIFOYAET: OCHOBOIIOJIATAIOIINE TOHATUSA
(XUMUYECKUIl ~ AJIEMEHT, aTOM,  3JEKTPOHHAas
o0osiouka aToma, s-, p-, d-3JEKTPOHHBIE OPOUTAIH
aTOMOB, VIOH, MOJIEKYJIA, BAJICHTHOCTD,
JJIEKTPOOTPULIATENIBHOCTD, CTENEHb  OKHUCIICHUS,
XUMHYECKasi CBA3b, MOJIb, MOJIIpHas Macca,
MOJISIPHBIN o0BeM, YTIE€POIHBIN CKEJIET,
(GyHKIMOHAIbHAS TpYyIIa, paauKal, H30Mepus,
U30MEpBI, TOMOJIOTMYECKUN s, TOMOJIOIH,
YTJIEBOJAOPOABI, KHCIOPOJA- M a30TCOAEpIKAIIUE
COEJIMHEHUs, OMOJIOTMYECKH aKTHUBHBIE BEIIECTBA
(yrneBoabl, XHpbI, O€IKH), MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE
COCIMHEHMS, KPUCTAJUIMYECKAass pEeIIeTKA, THUIIbI
XUMHYECKUX peakuuii (OKHCIIUTENBHO-
BOCCTAHOBUTEJBHBIE, JK30- M OSHIOTEPMHUYECKHE,
peaxuuu MOHHOT'O oOMeHa), pacTtBop,
3JIEKTPOJINTHI, HE3JIEKTPOJINTHI,
JNIEKTPOJIUTUYECKAs IUCCOLUALUsA, OKUCIUTEIND,
BOCCTAHOBUTEb, CKOPOCTh XMMHUYECKOW PEaKIMH,
XMMHUYECKOE paBHOBECUE), TEOPUU M 3aKOHBI
(Teopust XUMHUYECKOTO CTPOEHHUS OpPraHMYEeCKHUX
BEILIECTB AM. byrneposa, TEOpHUs
3JEKTPOJINTUYECKON U CCOLMAIINH,
nepuoguueckui 3akoH .M. MenneneeBa, 3akoH
COXPaHEHHUs Macchl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SI3BIK XUMHH, (DaKTOIOTHYECKHE
CBEICHMS O CBOMCTBaxX, COCTaBe, IMOJIYYECHUH U
6e30macHOM UCIIOJIb30BaHUH BaKHEHIINX
HEOPraHMYECKUX M OPraHUYECKUX BEIIECTB B OBITY




u npaKanecxoﬁ JCATCIIbHOCTH YCJIOBCKA,

II3 -  chopMUPOBAaHHOCTH YMEHHH BBISBIATH
XapaKkTepHbIC MPU3HAKUA U B3aUMOCBSI3b U3yUEHHBIX
MOHSTHUM, MPUMEHSATH COOTBETCTBYIOIIME MOHATHUS

pu ONKMCAHUU CTPOEHUS 51 CBONCTB
HEOPraHWYECKUX U OPraHUYEeCKUX BEUIECTB M HX
[IPEBPALLCHU; BBISBIIATD B3aUMOCBSI3b

XUMHNYCCKHUX 3HAHHI C INOHATHUAMHA u
NpEACTaBJICHUAMU JPYIruxX CCTCCTBCHHOHAYYHBIX
MpEeaMETOB;

114 - cpopMUPOBAaHHOCTh YMEHHI HCHOJIb30BaTh
HAaWMEHOBAHMS XUMHUYECKUX COCTMHECHHM
MEXIYHApOJAHOTO  COI03a  TEOPETUYECKOW U
NPHUKITATHOW XWUMHH W TPUBHAIbHBIC Ha3BaHUS
BaOXHEHIINX  BemecTB  (3TWJEH,  alleTUJICH,
mmnepud,  QeHon,  GopMallbIeTHI,  yKCyCHas
KHUCTIOTA, TJIMIUH, YrapHbIA Ta3, YrIeKUCTbId ras,
aMMHUaK, TallleHas W3BECTh, HETallleHas H3BECTbh,
NUThEBAsI COAAa U JAPYTUX), COCTaBIATH (POPMYIbI
HEOPraHWYECKUX W  OPraHUYEeCKUX  BEIECTB,
YpaBHEHUS XUMHUYECKHX PEaKIui, OOBACHATh HX
CMBICJI; TIOATBEPKIATh XAPAKTEPHBIE XUMUYECKUE
CBOMCTBA BEILIECTB COOTBETCTBYIOIIMMHU
DKCIIEPUMEHTAMH M 3alUCSIMH  ypaBHEHUI
XUMHUYECKHUX PEaKIIHii;

II5 - chopMHPOBAHHOCTh YMEHUH yCTaHABIUBATh
NPUHAJJIEKHOCTh M3YYEHHBIX HEOPraHWYECKUX U
OpPraHMYECKUX BEIIECTB K ONPEIEICHHBIM KJIaccaM
U TpynmaM COEIMHEHUH, XapaKTepu3OoBaTh MX
COCTaB M Ba)KHEWILIME CBOWCTBA; ONPEACIATh BUIbI
XUMHYECKMX  CBsi3ed  (KOBaJIeHTHas, WOHHas,
MeETaJIIINYecKas, BOJIOPOJIHAS), THUIIBI
KPUCTAIITMYECKUX pelIeToK BEIIECTB;
KJIacCU(UIUPOBATh XUMUYECKUE PEaKIUH;

116 - BJIaACHUC OCHOBHBIMHU MCETOJAMH HAYYHOI'O
IIO3HAaHUA BC€IICCTB W XHMHYCCKUX SIBIICHUN

(mabmrogenue, U3MEpPEHHUE, SKCIIEPUMEHT,
MOJICTUPOBAHUE);

II7 - chopMHPOBAHHOCTh YMEHHUW MPOBOJUTH
pacueTel MO  XUMHUYECKHM  dopMylaM U
YpaBHEHUSAM XUMUYECKUX peakmmit c
UCIIOJIb30BAaHUEM buznuecKux BEJIUYMH,

XapaKTepU3YIOMINX BEIIeCTBA C KOJIMYECTBEHHOU
CTOPOHBI: Macchl, 00beMa (HOPMAIbHBIE YCIOBHSI)
ra3oB, KOJHM4YECTBAa BEIIECTBA; HCIOJb30BAThH
CHUCTEMHbIE XMMHUYECKUE 3HAHUS MJI1 TPUHATUS
pelieHni B KOHKPETHBIX JKU3HEHHBIX CHUTYaIusX,




CBA3aHHBIX C BCIICCTBAMU U UX IIPUMCHCHUCM,

118 - chopMHUPOBAaHHOCTh YMEHHI TUIAHUPOBATH U
BBITIOJIHSTh XUMUYECKUN AKCIIEPUMEHT
(mpeBpallleHusi OPraHUYECKUX  BELIECTB  IPHU
HarpeBaHuy, MOJIYYEHHUE ITUIIEHA U U3YYEHHUE €r0
CBOICTB, KaueCTBEHHbIC pPEaKIMH Ha albJEeTU[bI,
Kpaxmajl, YKCYCHYK KHUCIJIOTY; JI€HaTypauus
OeNKOB MpH HAarpeBaHWHU, LIBETHbIE pEaKUUU
0€NKOB; TMPOBOAMTH PEAKLUMH HOHHOTO OOMEHa,
OTIpeIeIATh cpeny BOJIHBIX pacTBOpOB,
Ka4eCTBEHHBIC peaKuu Ha Cyibdar-, KapOoHaAT- U
XJIOPUJI-aHUOHBI, HAa KaTHOH AaMMOHHUS; pellaTh
AKCIIEPUMEHTAJIbHBIE 3a/1a4u 1o TemaM "MeTauibr"
u "Hemeramibl") B COOTBETCTBHUU C IPaBHIIAMH
TEXHUKH O€30lacHOCTHM Ipu  oOpallleHuu ¢
BElIeCTBAMH M JIAOOPaTOpHBIM 000pyIOBaHUEM;
IPEJICTaBIISITh pe3yJIbTaThI XUMHUYECKOTO
JKcIiepuMeHTa B ¢GopMe 3alucu ypaBHEHUU
COOTBETCTBYIOIIMX pEaKIuii ©u (QOpPMYIHPOBATH
BBIBOJIbI HA OCHOBE ATHX PE3yJIbTaTOB;

I19 - chopMuUpOBaHHOCTh YMEHUSI aHAITU3UPOBATH
XUMHYECKYI0 HMHGOpMAIUIO, TMOJIYy4aeMyl U3
pa3HbIX HWCTOYHUKOB (cpencts MacCOBOM
uH(popmaluu, cetb UHTEepHET u Apyrue);

ITI0 - cdopMHUPOBAaHHOCTH YMEHHUI COONIONATH
npaBuia 9KOJIOTHYECKU 1eN1eco00pa3Horo
NOBEJICHUS. B OBITY M TPYIOBOW JEATEIBHOCTUH B
[EeNsX  COXpaHEHHWs  CBOErO  3/I0pOBbSI U
OKpy’Karolled NpUPOAHON Cpenbl; YYUTHIBATh
OMAaCHOCTh BO3JCHCTBHSI Ha JKHUBBIE OpPTaHU3MBI
ONpENIeNIEHHBIX  BEIIECTB, IOHUMAas  CMBICI

IoKasareiist IIpeACIIbHON JOITYCTUMOM
KOHIIEHTpALlUK;
Il - jua oOyyarolmuxcst € OrpaHUYeHHBIMU

BO3MOXHOCTSMHU  3J0POBbA: C(I)OpMHpOBaHHOCTL
YMCHUA IIPUMCHATH 3HaHUA 00 OCHOBHBIX
AOCTYIIHBIX  MCTOAAX  IIO3HAHHA  BCIICCTB U
XUMHNYECKUX S[BJTeHI/Iﬁ;

2 - UISE  CHENbIX W CIAa00BUOAIINX
00yYaromuxcs: c(OPMHUPOBAHHOCTh  YMEHHS
UCIIONIb30BaTh  peNbe(HO TOYEUHYIO CHCTEMY
oOo3Hauenuii JI. bpaiins s 3anucu XMMHYECKUX

Gopmyu,

1113 - chopMHUPOBAHHOCTH TIPEACTABICHHUI: O
MaTepuaIbHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX
U T03HABAEMOCTHU SIBIICHUI TPUPOIBI; O MECTe U
3HAYCHHUU XUMHHU B CUCTEMC CCTCCTBCHHBIX HAYK U
ee pos B OOECIICYCHWH YCTOWYMBOTO Pa3BHTHUS




YeJ0BeYeCcTBa: B peleHnn npobsiem
DKOJIOTUYECKOW, OHEPreTUYECKOM M MHIIEBON
0€30MacHOCTH, B Pa3BUTUHU MEAULIMHBI, CO3/aHUU
HOBBIX MATCpHUaioOB, HOBbBIX MCTOYHUKOB SHCPIHH,
B o0ecrnieueHnun palOHAIBHOTO
HPHUPOIOIIOIL30BAHHS, B (dbopmupoBaHUN
MHUPOBO33pEHHUsI U OOIIeH KyJIbTyphbl YelOBEKa, a
TaK)X€ HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHMS
K CBOEMY 3JI0POBBIO U IPUPOJHOM CpELE;

II14 BnageHue CUCTEMOM XHUMHUYECKHX 3HAHUH,
KOTOpasi BKJIFOYAET: OCHOBOIIOJIATaloIIUe MOHSATHUS
(TOIIOJIHMTEIILHO K CHCTEME IIOHSATHH 0a30BOIo
YpOBHS) - H30TOMbBI, OCHOBHOE U BO30YXIEHHOE
COCTOSIHME  aToMa, THUOpUAM3amMs  aTOMHBIX
opbuTaneii, xummueckas cBa3b  ("O" m
"T-CBA3b " gparHple  cBA3M),  MONSApHAsA
KOHIICHTpalus, CTPYKTypHas (opmyna, W30Mepus
(cTpykTypHasi, = reoMmeTrpuueckas  (LHMC-TpaHC-
U30MEpHUs), TUMbl XUMUYECKUX peakuuil (romo- u
reTeporeHHbie, oOpaTUMble M  HEOoOpaTHMEBIE),
pacTtBOpbl (MCTUHHBIE, JIUCIIEPCHBIE CHCTEMBI),
KPUCTAIJIOTUAPATHI, CTETEHb JUCCOLIMAINH,
AIIEKTPOJIN3, KPEKUHI, PUPOPMUHT); TEOpUU U
3aKOHBI, 3aKOHOMEpPHOCTH, MHPOBO33PEHUYECKHE
3HaHUS, JIeKallueé B  OCHOBE  IOHUMAHUS
OPUYUHHOCTY M CHUCTEMHOCTH  XHMHYECKHX
SBIICHUI,  COBPEMEHHBIC  IPEJICTABICHUS O
CTPOEHHUH BEIIECTBA HA aTOMHOM, MOJIEKYJISIPHOM U
HA/IMOJIEKYJISIPHOM ~ YPOBHSIX; TIPEICTABJICHUS O

MEXaHU3Max XUMHNYCCKHX peaKI.[HfI,
TEPMOANHAMHUYCCKUX u KHHETHYCCKHUX
3aKOHOMCPHOCTAX HUX MPOTCKAHUSA, O XUMHYCCKOM
PaBHOBCCHU, JAUCTICPCHBIX CUCTEMaAXxX,

(akTOJIOrMUECKUE CBEIEHUS O CBOWCTBAaX, COCTABE,
NOJYy4eHHH U O€30lacHOM  HCHOJIb30BAaHUU
BaOXHEHMIINX HEOPraHWYECKMX W OpPraHuYeCKHX
BCIIECTB B 6I)ITy nu npaKTqucxoﬁ JCATCIIBHOCTHU
4eJI0BEKa; o0Imux Hay4YHBIX NPUHIUITAX
XUMHUYECKOTO  TPOM3BOACTBA  (Ha  TIpUMEpE
IIPOU3BOJCTBA  CEPHOM  KHUCIOTBI, aMMHAKa,
MeTaHoJja, nepepaboTku HedTH);

II15 chopMUpOBaHHOCTH YMEHUH  BBISBIATH
XapaKkTepHbIC MPU3HAKU U B3aWUMOCBSI3b U3yUEHHBIX
MOHSTUM, MPUMEHSTh COOTBETCTBYIOIIUE IMOHSATHUSA

pu ONMCAHUH CTPOEHUS " CBONCTB
HEOPraHWYECKUX U OpPraHUYECKUX BEIIECTB U HX
IIPEBPALICHN; BBISABIIATD B3aUMOCBS3b

XUMHUYECKHX 3HAHUH c MOHATHUSIMHA u
MPEACTABICHUSIMU APYTUX TMPEAMETOB I OoJiee
OCO3HAHHOTO MTOHUMAHUS ¥ OOBSICHEHHS CYITHOCTH
MaTepUaJIbHOTO €IWHCTBA MHpPA; HCIOIb30BaTh
CHCTEMHBIE XUMUYECKHE 3HAHUS JI1 OOBICHEHUI U




MPOTHO3UPOBAHUS SIBJICHUH, HUMEIOIINX
€CTECTBEHHOHAYYHYIO IPUPOLY;

1116 chopMHUPOBAHHOCTh YMEHHUH HCIIOIH30BAThH
HAaWMEHOBAHUS XUMHUYECKUX COCTMHEHUI
MEXIYHapOJAHOTO  COI03a  TEOPETUYECKOW U
NPUKIATHOM XUMHUW W TpPUBUAIbHBIE Ha3BaHUSA
BEIIECTB, OTHOCALIUXCS K HM3YUYEHHBIM KiaccaM
OPraHWYECKUX U HEOPraHUYECKUX COCTUHEHUIA;
UCIIONIb30BAaTh  XMMHUYECKYI0  CHUMBOJIUKY IS
cocraBieHUs (POpMyT HEOPraHUYECKHX BEIIECTB,
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BepHYTHIX,
COKpAaIIeHHBIX u CKEJICTHBIX ) dbopmyn
OpPraHMYECKUX BEIIECTB; COCTABJIATh ypaBHEHUS
XUMHUYECKUX PEAKIMI U PacCKpPhIBaTh UX CYIIHOCTD:
OKHUCJIUTEIHbHO-BOCCTAHOBUTEIBHBIX peakuuit
MIOCPEACTBOM COCTAaBJIEHUS IEKTPOHHOro OanaHca
9TUX pEeaKIyil; peakuuid HOHHOTO OOMEHa MmyTeM
COCTaBJICHUS UX TMOJHBIX U COKPAIICHHBIX MOHHBIX
YpaBHEHUW;  peakuil  TUApONu3a,  peakuui

KOMILJIEKCOOOpa30BaHuUs (Ha npumepe
THAPOKCOKOMILJIEKCOB ~ LIMHKA M QJIIOMHHHS);
MOATBEPKIATh XapaKTepHbIC XUMUYECKUE
CBOICTBa BEIIIECTB COOTBETCTBYIOIIUMU

SKCIICPUMCHTaAMU u 3aIlIMCAIMH ypaBHCHI/Iﬁ
XUMHNYCCKUX peaKLIHfI;

7 c(OpMHUPOBAHHOCTb YMEHUHI
KJIaccu(puIpoBaTh HEOpPraHUYECKHE "
OpraHMYECKHE BELIECTBA M XUMHUYECKHE pPEaKIIHH,
CaMOCTOSITENIbHO BHIOMPATh OCHOBAHUS M KPUTEPUHU
JUIsL  KJacCU(PUKAUU  U3Y4aeMbIX XHMHUYECKUX
00BEKTOB; XapaKTepHU30BaTh COCTaB M Ba)KHEHIIne
CBOMCTBA BELIECTB, MPUHAIEKAIINX K
ONpPEACIIEHHBIM KJlaccaM M TIpylnaM COEAMHEHUH
(mpocThle BeIlecTBA, OKCHUbI, TUAPOKCUIBI, COJIH;
YTJI€BOAOPOABI, IPOCThIE APUPBI, CIUPTHI, PEHOIIBI,
albJeTUIbl, KETOHbI, KapOOHOBBIE  KHUCJIOTHI,
CIIOKHBIE 3(UPbI, JKUPBI, YIJIEBOAbI, AMUHBI,
AMUHOKHUCIJIOTBI, O€JIKH); NPUMEHATh 3HAHHUS O
COCTaBe u CBOMCTBax BELIECTB JUISL
JKCIIEPUMEHTAIILHOM MIPOBEPKHU TUIIOTE3
OTHOCHUTEJIBHO  3aKOHOMEPHOCTEM  IPOTEKaHUs
XUMHYECKMX  peakuuili ¥  MNpPOTHO3WPOBAHUSA
BO3MO>KHOCTEH MX OCYILIECTBICHMUS;

IT18 cdopMHUpPOBaHHOCTH YMEHHU TOJTBEPKIATH
Ha KOHKPETHBIX IIPUMEpaxX XapakTep 3aBUCUMOCTU
pEaKIMOHHON CIIOCOOHOCTH OpPTraHUYECKUX

COCIMHEHUN OT KPaTHOCTH M THUIIA KOBAJICHTHOU

ceszu ("O "y "T-CBA3h ") prapvuoro BimsHMSA

aTOMOB U TPYII aTOMOB B MOJIEKYJIaX; a TaKXe OT
0coOeHHOCTEeH peamu3anm Pa3IMYHBIX
MEXaHU3MOB ITPOTEKAHMsI PEAKIINN;

1119 chopMUpPOBAaHHOCTh YMEHUN XapaKTEPU30BATh




AJICKTPOHHOE CTPOEHHWE aTOMOB (B OCHOBHOM H
BO30Y)KJICHHOM COCTOSIHMH) ¥ MOHOB XUMHYECKHX
sneMeHTOB 1 - 4 mnepuonoB llepuoamyeckoit
cuctembl J[.MI. MeHaeneeBa W HX BaJCHTHBIE
BO3MOKHOCTH, HCIOJIB3ys monstus "s", "p", "d-
AIIEKTPOHHBIE" OPOUTAIH, PHEPTETUUECKUE YPOBHHU;
OOBSCHATh 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB
XUMHUYECKHX OJJIEMEHTOB M O0pa3yeMbIX HMHU
COCJMHEHUH 1O MIEPUOIAM U TPYyIIIaM;

IT120 BimameHuwe CHUCTEMOHR 3HAHMII O METOHax
HAy4YHOTO ITO3HAHHUS SIBIICHUN MIPHPOJIBI,
UCTIONIB3YEMBIX B €CTECTBEHHBIX HayKax U
YMEHUSMH  TNPUMEHATh  3TH  3HAHWS  TpHU
OKCIIEPUMEHTAILHOM HCCIICIOBAHUU BEIICCTB U
JUI1 OOBSICHEHUS XUMHYECKUX SIBICHUM, NMEIOIINX
MECTO B TMPHUPOJC MPAKTUYCCKOW ACSITEIHLHOCTH
YyeJIoBeKa M B ITIOBCEIHEBHOM JKHU3HU,

I121  chopMHUPOBAHHOCTH YMEHHH IPOBOJIUTH
pacyeTbl 1O  XHMMHYeCKUM  ¢opmylaM U
YpaBHEHUSIM XUMHUYECKHUX peaxkuui c
UCIOJIb30BaHUEM (DU3MYECKUX BEJIMYMH (Macchl,
o0bema ra3os, KOJIMYECTBA BELIECTBA),
XapaKTEpU3YIOIIUX BEIIECTBA € KOJIMYECTBEHHOU
CTOPOHBI: pacueThl MO HAXOXKJIECHUI0 XUMHUYECKON
(dopMynbl BellecTBa; pacdeThl Macchl (00bema,
KOJIMYECTBA BELIECTBAa) MPOAYKTa pEaKlUH, €cCld
OJIHO U3 HCXOJHBIX BELIECTB JAHO B BUJE PacTBOpA
C OINpPEIEICHHON MacCOBOW JOJIEM PaCTBOPEHHOIO
BEIIIECTBA WJIM JTaHO B M30BbITKE (MMEET MPUMECH);
pacyeTbl MacCOBOM WJIM OOBEMHOM IOJIM BHIXOJA
IPOJAYKTa peakluy; pacyeTsl TerioBoro 3¢ddexra
peakiuii, 00bEMHBIX OTHOIIICHU Ta30B;

1122 chopMupoBaHHOCTH YMEHHI MPOTHO3UPOBATH,
QHAIM3UPOBAaTh W OLEHUBATH C  TO3UIMHI
AKOJIOTHYECKON 0€30IMacHOCTH MOCJIEICTBUS
OBITOBOM ¥ TMPOU3BOJICTBEHHOW JESATEIHHOCTH
YeNOBeKa, CBSI3aHHOW C TepepabOTKON BEIIECTB;
WCIIOJIb30BaTh MOJYYECHHBIE 3HAHUS I TPUHATHS
TPaMOTHBIX pEIIEHUN TpodiieM B CHUTYaIUsX,
CBSI3aHHBIX C XUMHUECH;

1123 chopMHupOBaHHOCTH YMEHUN CaMOCTOSITEIIEHO
MJIaHUPOBaTh M TPOBOJAUTH  XUMHYECKUU
OKCIIEPUMEHT (TONydYeHUE M H3yYeHHE CBOWCTB
HEOPTraHWYECKHMX W  OPraHWYEeCKUX  BEIECTB,

Ka4C€CTBCHHLIC pcaknuuu yrjiieBoaopoaoB
Pa3IMYHBIX KJIACCOB W  KHUCIOPOACOACPKAIIUX
OpTraHUYCCKUX BC€IICCTB, peamicHuc

SKCIIEPUMEHTAJILHBIX 337a4 [0 PAaclO3HABaHHUIO
HEOPraHMYECKUX U OPraHUYeCKHX BEIIeCTB) C
COOJTIOICHHEM TIPaBHJI OE30MaCHOTO OOpaIIeHHS C
BEIIECTBAMH U Ja0OpaTOPHBIM 00OpPYIOBaHUEM,
(bopMyIUpOBaThH LeTn HCCIICAOBaHMS,




MPEIOCTAaBIATh B PA3IUYHOU (opMe pe3yabTaThl
AKCIIEPUMEHTA, AHAJIU3UPOBATH U OIEHUBATH MX
JIOCTOBEPHOCTH;

1124 chopMHPOBAaHHOCTh YMEHUH OCYLIECTBISAThH
1eJIeHaIIPaBICHHbII MOMCK XUMHUYECKON
uH(pOpMalUK B Pa3IMYHBIX MCTOYHUKAX (HAaydHas
u  y4yeOHO-HAy4yHass  JMUTEparypa,  CpelCcTBa
MaccoBoi nH(popManuu, cetb IHTEpHET U IpyTHe),
KPUTHYECKH aHAJIM3UPOBATh XUMHYECKYIO
uH(OpMaLnIo, IepepadaThBaTh €€ U UCTIOIb30BATh
B COOTBETCTBUHU C IOCTABJICHHON y4eOHOIl 3a1aueil;

I125 chopMHUpPOBAHHOCT, YMEHUH  OCO3HABATh
ONacHOCTh BO3JEHUCTBHUSI HA IKUBBIE OPraHU3MBI
ONPEACICHHBIX  BEUIECTB,  IMOHUMAasi  CMBICH
MOKa3aTest peAebHON JOITYCTUMOM
KOHIICHTPAIIUH, U MOSICHATH Ha MPUMEPAX CIOCOOBI
YMEHBUIEHUST M MpPEAOTBpPALLEHUS HUX BPEIHOTO
BO3JECHCTBUS HA OPTAHU3M YEIJIOBEKA.




5. PEKOMEHJAIMHU ITO PEAJIM3AIIMHN OBIIEOBPA30OBATEJIBHOI'O
YYEBHOI'O IPEJIMETA J1JIs1 UTHBAJINOB
N il C OrPAHUYEHHBIMUY BO3MOKHOCTAMMU 310POBbS

5.1. Haamuyme cOOTBeTCTBYHIIMX YCJIOBHH peaau3anuu o001meo0pa3oBaTeIbHOIO
Y4eOHOro npeamera

I[HSI O6yanOIHHXCﬁ N3 4YuClla HUHBAJIWAOB MW JIMI C OI'PaHUYCHHBIMU BO3MOXHOCTAMU
30pOBbSl HAa OCHOBAaHUM MNHCHbMEHHOIO 3asBJICHHS JUCLUILIMHA pEATU3yeTCsi C Y4EeTOM
0COOEHHOCTEH TMCUXO(PHU3UUECKOT0 PA3BUTHSA, HHIUBUAYAIBHBIX BO3MOXKHOCTEH M COCTOSHUS
3I0pOBBS (Hajiee — MHAUBUIYABbHBIX ocoOeHHOcTel). Ob0ecneunBaeTcs cOOI0IEHUE CIETYIOINUX
COOTBCTCTBYIOIIHX yCJIOBI/II\/JIZ HCIIOJIb30BAHUC CIICHUAIIBHBIX TCXHUYCCKUX CPCIACTB O6y‘ICHI/I$[
KOJUIEKTUBHOIO ¥  HHJMBHUIYQJIbHOTO IOJIb30BAaHUSA, MPEIOCTABICHUE YCIYI aCCHCTEHTa
(MOMOITHUKA), OKa3bIBAIOIIETO TAaKOMY OOyYarolmeMycs HEOOXOAMMYIO TEXHUYECKYIO IOMOIIb,
obecrnieyeHre T0CTyma B 37aHKs M TOMEIEHUSs, T/Ie IPOXOIUT yueOHbIN Mpoliecc, Apyrue yCIoBus,
0€e3 KOTOPBIX HEBO3MOYKHO WJIM 3aTPyJTHEHO 00YUYECHHUE 110 AUCIUILTHHE.

5.2. O6ecneyenue cod01eHUA 001IUX TPeOOBAHMI

Ha ocHOBaHMM NMCBMEHHOTO 3asBJIECHUS OOydaromerocs oOecreuuBaeTcsi COOIIOJICHHE
CIEAYIONIUX OOIMX TPeOOBaHUM: MPOBEJCHUE 3aHATUHN VISl CTYICHTOB-MHBAIMIOB U U3 YUCIIA JIUIL
C OTpaHUYCHHBIMU BO3MOKHOCTSIMU 370POBbSI B OJJHOI ayJUTOPHUH COBMECTHO C OOYYarOIIMMUCH,
HE MMEIOUIMMH OTPaHUYEHHBIX BO3MOKHOCTEH 3/I0pOBBS, €CIIM ITO HE CO3JIAET TPYAHOCTEH s
00yYaloUIMXCs; MPUCYTCTBUE B ayJUTOPHHM ACCHUCTEHTa (aCCHCTEHTOB), OKAa3bIBAIOUIETO (MX)
oOydaromuMcsi HEOOXOJUMYI0 TEXHHUYECKYI0 IIOMOIIb C Y4YeTOM HUX HHJIMBUIYaIbHBIX
0COOEHHOCTE Ha OCHOBAaHMU THCHBMEHHOTO 3asBJIEHMs; I0JIb30BaHHE HEOOXOJUMBIMU
06y‘~IaIOHII/IMC$I TEXHUYCCKNMH CPEACTBAMU C YUCTOM UX MHAUBHUAYAJIbHBIX 0COOEHHOCTEIA.

5.3. [oBenenue wuHpopManum 10 CBeJAeHHS] OOYYAKOIIMXCS € OrPAHMYEHHBIMHU
BO3MOKHOCTSIMH 310POBbSl B JOCTYIIHOM 1JIs1 HUX (popme

Bce nokanbHble HOpMmaTuBHbIE M pacnopsauTensHbie akTel J[PTU ®I'BOY BO «AI'TY»
WIN TOJOBHOTO By3a IO BOIPOCAM, KacaroIUMCsi 00pa30BaTeIbHON JESTEIbHOCTH, JOBOJAATCS 10
CBEJICHMSI OOYYaromMXCs C OrPAaHUYEHHBIMH BO3MOXHOCTSMHU 3[I0POBBbSl B JOCTYIHOM ISl HHUX

dopwme.

5.4. Peanu3anusi yBeJMYEHHs NPOAOLKHTEJbHOCTH NPOXOXKICHHS INPOMEKYTOYHOMN
aTTeCTAlMU 10 OTHOLIEHHMI0 K YCTAHOBJICHHOH NPOAOJIKUTEJBHOCTH MJs1 00y4arolmuxcsi ¢
OrPaHNYCHHBIMH BO3MOKHOCTSIMH 310POBbS

HpO}IOJ’DKI/ITeJ'II)HOCTB IIPOXOKIACHUA HpOMe)KYTOHHOﬁ aTTeCcTallud 110 OTHOIIICHHIO K
YCTAaHOBJIEHHOW  INPOJOJDKUTENBHOCTH  YBEIMYMBAETCA IO  NHCBbMEHHOMY  3asBICHHIO
oOyJaromerocsi ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSIMHU 37I0POBbSI; MPOJODKUTEIBLHOCTh AK3aMEHa U
(unu) 3a4era, MPOBOAMMOrO B MUCHMEHHOW (hopme, yBenuuuBaeTcsi He MeHee ueM Ha 0,5 yaca;
MIPOJIOJDKUTENIHOCTh TIOJITOTOBKM OOydYaromIerocss K OTBETYy Ha HK3aMeHe W (Wiu) 3adeTre /
T epeHIIMPOBaHHOM 3a4eTe, MPOBOJUMBIX B YCTHOH Qopme, — He MeHee yeM Ha 0,5 daca;
MPOJOKUTEILHOCTh OTBETA 00yYaIOUIerocsi Mpu YCTHOM OTBETE yBeIMYHMBaeTcs He Ooljiee ueM Ha
0,5 gaca.



IHpuiaoxenue Nel

1. IIVTAHUPYEMBIE PE3YJIbTATDBI

[Inanupyembie pe3ysbTaTbl OCBOCHHS JAUCHUIUIMHBL «XHUMHS» MPEACTaBiICHbI B M. 1.2

paboueit mporpamMmbl JaHHOW AUCIHUIUIUHBIL.

2. OIEHOYHBIE MATEPHAJIBI

2.1 llepeyeHb BUI0B OLIEHOYHBIX CPEICTB

MPAaKTUYECKUX 3aJaHHII;

AKCIEPTHOTO HAOIIOJCHUS 32 XOI0M BBITIOJIHEHHUS JTA0OPATOPHBIX 3aHSITHI;
YCTHBIX OIPOCOB;

TECTUPOBAHUSI;

BBICTYIUICHUH (JTOKJIa/bl, TPE3CHTALIUN ).

2.2 Bonpochl 1 3a1aHUA TeKYIIEro KOHTPOJIS
Bri6epute o1H paBUIBHBINA OTBET:
3ananue 1. Atombl C 1 S1 UMEIOT OMHAKOBOE YHCIIO:
A) HEUTPOHOB B spe
b) sHepretnueckux ypoBHei
B) a51ekTpoHOB Ha BHEIIHEM YHEPTETHUECKOM YPOBHE
I') anexTpoHOB
3ananue 2. B psany xumnueckux anemeHToB Li-Be—-B—C meramnnueckue cBoiicTpa:
A) ycunuBaroTcs
b) ocmabeBarot
B) ne mensitoTcst
I') u3MeHsr0TCS NEPHOTUIECKU
3ananue 3. K s-31eMeHTaM OTHOCHUTCS:
A)K
b) S
B) Fe
I') Br
3ananue 4. [lyrem coequHeHust aToMoB o7 HoMepoM 11 u 17 oOpasyeTcs BemecTBo ¢

XUMHUYECKOHN CBIA3BIO:



A) noHHoim

b) koBasieHTHOM TTOJISIpHOM

B) xoBaneHTHO! HENOISAPHOI

I') MmeTammaeckoi

3ananue 5. {KOJIMYECTBO AJIEKTPOHOB B aTOMe; KOJIMYECTBO IHEPreTHUUECKUX YPOBHEH;
KOJIMYECTBO JIEKTPOHOB HA TOCJICIHEM SHEPTeTUIECKOM YPOBHE; KOJIMYECTBO MPOTOHOB B S/ApPE
aToMa} COOTBETCTBYET

A) HOMEDY TIepHo1a

b) Homepy rpyniibl

B) nopsiakoBomy HOMEpY

3anmanue 6.{xnopuay Oapus, anma3y, aMMUaKy, CEpHOU KHCIIOTE } COOTBETCTBYET

A) MOHHAsl XUMHUYECKasi CBA3b

b) xoBaneHnTHas nmonspHas XUMUYecKas CBSI3b

B) xoBasieHTHAs HEMOJIIPHAS] XUMUIECKAsl CBSI3b

3anmanue 7. {cBs3b, 0Opa3oBaHHAs 3a CUET 00pa30BaHUS OOIIMX AICKTPOHHBIX Map; CBS3b,
o0Opa3oBaHHas 3a cyeT 000O0IIECTBICHHS BaIGHTHBIX JIEKTPOHOB; CBSI3b, OOpPa30BaHHAS 3a CUET
ANEKTPOCTATUUECKUX CHUJI TIPUTSDKEHHS | HAa3bIBACTCS

A) MoHHOI

b) metannuueckoit

B) xoBanentHoit

3ananue 8. {B MOpSIKE BO3pPACTaHHS METAIIMYECKHX CBOWCTB; B MOPSJIKE YOBIBAHUS
paamyca aToMOB; B TMOPSJIKE BO3PACTAaHUS KHUCJIOTHBIX CBOWCTB JIETYYHX BOJOPOJHBIX
COCJTMHEHUH | 2JIEMEHTHI PACTIOJIOKEHBI B PSTY

A) K, Ca, Sc

b) Al, Mg, Na

B)F,CL I

3ananue 9. Kakoe u3 cyxaeHuil BepHo ais sneMeHToB {VA rpynnsl , IVA rpymnmsl, [A
TPYIIIB }

A) obmrast popmyna neTydero BoiopoaHoro coequnenus RH4

b) He 00pa3yroT MeTy4unx BOJOPOAHBIX COCTMHEHUM

B) 10 3aBeprieHHs SHEPreTHYECKOTO YPOBHS HE XBaTaeT TPEX IIEKTPOHOB

3amanue 10. Cpenu Bemiects, yka3anHbix B psagy {NHs, O,, HCI, SO,; CaO, HNO3, Cl2,
CO2; H2S04, HI, CuCl2, CH4, NH3}konmu4yecTBO COEIMHEHHUI C KOBAJCHTHOW IMOJSPHOM
CBSI3bI0 PAaBHO

A) Tpem



b) nBym

B) uerbipem

3ananue 11. Xumuueckass cBsi3b B MOJEKyJax {030Ha M XJOpPHAA KaJlbLUs; CEPHOMU
KHUCJIOTHI M XJIOPUJIa aMMOHUS; CEPHON KUCIOTHI U 030HA} COOTBETCTBEHHO

A) KOBaJIeHTHAas TOJISIPHAS U MOHHAS

b) xoBaneHTHas MOJIIpHAs ¥ KOBAJICHTHAS HETIOJSIpHAS

B) xoBaneHTHAs HEMOJISIPHAS] U NOHHAS

3amanue 12. B peaknuio, TepMOXUMHYECKOE ypaBHEHHE KoTopor S + O, = SO, + 297
k/[x, Bcrynuina cepa maccoii 1 r. KonmndecTBo TemIOTHI, BBIASIUBILIEECS MPU ITOM, PaBHO:

A) 9,28 x/Ix

b) 74,25 x]Ix

B) 29,7 xJIx

3ananue 13. Ykaxute cojb, BOJAHBINA PACTBOP KOTOPOW UMEET LIEIOYHYIO CpEy

A) cynbdat Kamus

b) xnopun antoMuHus

B) xapGonat xamus

3amanue 14. Ompenenute Ha3BaHHWE BEIIECTBA, TJIaBHAS IENb KOTOPOTO COCTOUT W3
YETBIPEX aTOMOB YTJIEPOa, COACPKHUT KapOOKCHIIBHYIO TPYIIITY U OJIHY TBOWHYIO CBSI3b, & TAKIKE
PaIMKAIBI METHIT M STHII.

A) 3-meTmi-3-3TUn0yTeH-3-0Bast KUCIO0Ta

b) 3-metun-2-3tunbyren-3-oBas KMCIOTa

B) 2-metnn-3-3tundyren-3-oBast KHCIOTa

3ananue 15. CocraBbTe XUMHUYECKHE (OPMYJIbI IBYXaTOMHBIX COCAMHEHUN: {CHUIIUIH]
KanmpIus, ruapun Oapus, cynbduna xeneza (III), okcun azora (II), okcua amOMUHUSA, XITOPUL
xenesa (II), autpun 6apust, okcun prytH (1), okcua cypoemsl (V); okcuna menu (I), xmopun prytu
(I1), HuTpUA KaIusl, CUITUITUI MarHus, THAPU anroMunus, cyabdua ceunna (II), 6pomun nuHKa,
okcun yraepona (II), oxcun xmopa (V); murpun Hatpus, woaun meau (1), oxcun xpoma (II),
okcua azora (V), ruapun Hatpus, xyuopun xpoma (III), oxcua xamms, okcun mbimbska (IID),
Cyb(UI IIMHKA | .

3ananue 16. Ilpu B3aumoneiicteuu {40; 20; 35} r cmecu {cepeOpa M LMHKA; IUHKA U
MEIU; MEIW W Keje3a) C COJISTHOM KHCIOTOM BeIAeNuiIoch {6,72; 2,24; 5,6} n raza (H.y.).
Omnpenennute MaccoByto oo (B %) {IIMHKa; MEH; JKene3a} B CMECH.

3ananue 17.YpaBHANTE OKUCIUTEIHHO-BOCCTAHOBUTENBHYIO PEAKITHIO

{Mn02 + H,SO,4 = MnSO,4 + O, + H,0;

Zn + K,Cr,07 + HSO4 = ZnS0O, + Crz(SO4)3 + KySO4 + H,0;



KCIO; + S = KCI + SO,} meTomoM 35IeKTPOHHOrO OaiaHca; ONpeAeTuTe OKUCIUTEIb U
BOCCTaHOBUTEb.

3ananue 18. Onpenenure MONEKYISIpHYIO GOpMYITy YriieBoaopoaa, coaepxkaiiero {80%;
85,7%; 75%} yrnepona. OTHOCUTENbHAS MJIOTHOCTH MAapOB BEIECTBA MO {BOJOPOIY; BO3AYXY;
kuciopoay} pasHa {15; 1,931; 0,5}.

A) C4Hg

b) CoHe

B) CH4

3amanune 19. Kakas Macca yKCyCHOM KHCIIOTBI MOTpeOyeTcs I CHHTE3a dThiarerara
maccoit 140,8 r. Berxoxa adupa npumute paBHBEIM 80% OT TEOPETHUECKHA BO3ZMOYKHOTO.

3ananue 20. KakuM peakTHBOM MOYKHO OTJIMYUTH TJIMLEPUH OT ItoKo3bl? CocraBbTe
ypaBHEHHE KAYEeCTBEHHOH peakiuu sl oOHapyKEeHHs MHOTOATOMHBIX CIIUPTOB Ha IMpHUMeEpe
TIIULEPHHA.

3ananue 21. C noMouipl0 Kakoro peakTuBa MOYKHO pacro3HaTh rajoreHua-uoHsl (Cl-,
Br-, 1-)? CocraBpTe ypaBHEHMsI Kaue€CTBEHHBIX peakUUil B MOJIEKYJISIPHOM M MOHHOM (opmax.
YKaxxuTe NpU3HaAKU PEAKIUM.

3ananue 22.

Kakoil pacTBOp HCHONB3YIOT /I KAUYECTBEHHOW PEAKLUU OIPEICICHUS XJIOPHUIOB,
OpomuoB, oauaos? Hanummure ypaBHEeHUs peakuii © 000CHYHTE OTBET.

3ananue 23.

Jlana cxema IpeBpaleHu.

C,HsOH A1203:400°_, 501 KMnO4, H20,020°_, 5o HBr(s6). t_, 3t npym —y —yCoH,0

[TponummTe Bce peakiuu 1 onpeaeauTsh Bemectsa X1, X2, X3.

3ananue 24.

Omnpenenute MaccoBble JTOJM XUMHUYECKHX 3JIEMEHTOB B okcuzae amoMuHus AlOz u

BBIPA3UTC UX B ITPOLICHTAX.

TecTbI:

3agaHud TECTOBOIO THIIA

Ne Dopmy/IMpPOBKA 3aaHUA Bapuanrtel orBeroB | IIpaBHibHBIA OTBET

a) O BEIECTBAX;
0) o mpeBpaleHIH
BEILIECTB;

B) O CBOMCTBax




XUMHUS — 3TO HayKa:

BEILIECTB;
T') O BELIECTBAX, UX
CBOMCTBax U

IpEBpAICHUSIX.

Tonpko Ha3BaHUSI B€IICCTB

MIEPEUYUCIICHBI B PALY:

a) MOBapeHHast COJb,
caxap, cBeua;

0) BoJIa, JKele30,
cepa;

B) M€/lb, TBO3/Ib,
KHCIIOPO/I;

') KHPIUY, MTHAIIEBas
coJ1a, KepaMHU4YECKHU I

CTaKaH.

Bepusbl 1 cnieyroniye yrBepxKAaeHus?

A) BemectBo — 310 hopMa MaTepum,
npucymiasi GU3HIECKUM TeJaM.

b) Marepuan — BelecTBo Wil CMeCh
BEIIECTB, U3 KOTOPBIX

HU3TroTaBJIMBACTCA U3ACTIUC:

a) BEPHO TOJIBKO A;
0) BepHO TOJIbKO b;
B) BEpHBI 00a
YTBEPKJICHHUSI,

) 00a yTBepXACHUS

HEBEPHBI.

Tonpko Ha3BaHUA T MEPCUUCIICHBI B

pamdy:

a) BoJia, CBeUa, caxap
0) xene3o, dpocdop,
cepa

B) ITPOBOJIOKA, CTaKaH,
T'BO3/Ib

I') KEpaMUYEeCKUI
CTaKaH, KapaHalll,

MHIIEBas COaa

Kaxkue METOABI HE IIPUMEHAIOTCA B

arpapHOi MPOMBIIIJIEHHOCTH:

a) HCIIOJTh30BaHNE
SJTIOB OT BPEIAMTENICH;
0) HCITOJIb30BaHUE

JICKAPCTBCHHBIX




MIperaparos;

B) HCIIOJIb30BAaHUE
yIOOpEHHIA,
T) peryaupoBka

IIOIOJIHBIX YCJIOBHM.

I[J'ISI XapaKTCPHUCTUKHU BE€IICCTBA

MOKHO HCITIOJIB30BAaTh CJIOBO!

a) OoJbIIIOE;
0) IIMHHOE;
B) KPYTJIO€;

') paCTBOPUMOE.

YKCYC MOXXHO OTJIMYHUTDH OT BOJBI:

a) 1O IBETY;

0) mo 3amaxy;

B) [10 arperaTHOMY
COCTOSIHUIO;

T') 110 CIOCOOHOCTH
HPUTATUBATHCS

MAarHuToOM.

CBoiicTBOM MCOU HE ABJIACTCA:

a)
3EKTPONPOBOAHOCTD;
6) popma;

B) MJIACTUYHOCTb;

) TeMIeparypa

T1JIaBJICHUA.

OTpI/ILIaTC.HBHOC OTHOHICHHUEC K XUMHUHU

Ha3bIBACTCA:

a) xeModuiueii;
0) xemoobueii;
B) XuMoooueit;

) XuMouiuen.

10.

[urara «I1lupoko pactpocTupaet
XUMHS pYKU CBOU B JI€ja

YCIIOBCYCCKUC. . .» IPUHAIJICIKHUT:

a) M.B. JlomoHOCOBY;
0) I.1. Menneneesy;
B) H.H. Ceménony;

r) A. Asorazpo.

a) TETUIOBbIE

OJICKTPOCTAHIIUH,




11.

YkaxxuTe HCTOUYHUKHU 3arpsA3HCHUA

OKpY’Karollen cpeJibl:

0) 3aBOJIBI 11O
CKUTAHUIO MYyCOpa;
B) aBTOMOOMJIbHBIN
TPaHCIIOPT;

') COJTHEYHAst

SHEPTeTHKA.

a,0,B

12.

[To nBa 3HEPreTUYECKUX YPOBHS

HUMCIOT aTOMBI:

a) TeJIus U JINTHS,;

0) Oepwuus u
Martus;

B) O0pa U KUCTIOpO/a;
T') ATIOMUHUS U

HATpUSL.

13.

U azort, u dhochop umeror:

a) OJITMHAKOBOE YHCIIO
3JIEKTPOHOB Ha
BHEIIHEM
JHEPreTUYECKOM
YPOBHE;

0) OMHAKOBOE YHCIIO
MPOTOHOB B SIPE;

B) OJIMHAKOBOE YHCJIO
HEWUTPOHOB B SPE;

') OIMHAKOBOE YHCII0

QJICKTPOHOB B ATOMC.

14.

VYkaxure ps 3JIEMEHTOB,
PACIIOJI0KEHHBIX B MTOPSAAKE YCUIICHUS

HX METaJINYECKHUX CBOMCTB.

a) TUTHH, HATPHIA,
KaJIii;

0) HaTpUii, MarHUM,
aJIFOMUHUN;

B) BOJIOPOJ, TUTHIA,
OepuILTHiA;

T') KaJbIIUH, MarHUi,

OepuILTUit.

a) KMCIIOpPOOM U

cepoi;




15.

HNonnas xuMuyeckas cBA3b

o0Opasyercs MeXIy:

0) BOIOPOJIOM U
YTIEPOIOM,;

B) BOJOPOJIOM U
KHCJIOPOJIOM;

I') KajaueM U (pTopom.

16.

CreneHu OKHUCIIEHUS CEPHI B
coeqnueHusax SOz, H»S,

H,SO3 cOOTBETCTBEHHO pPaBHBI:

a) +6, -2, +4;
0) -2, +4, +6;
B) +6, +4, -2;
r) +4, +6, -2.

17.

VYkaxkute pan GopMyn BEIIeCTB, B
KOTOPBIX CTETNIEHb OKUCJICHHS XpoMa

BO3pacTaer:

a) Cr, Cr,03, CrO,
CrOs

6) Cr, CrO, Cr,0s,
CrOs

B) CrOgz, Cr,03, CrO,
Cr

r) Cr,03, CrO, Cr,
CrOs

18.

ITporiece, cxema kotoporo 0% — 20°
2.

a) sIBJISIETCS
pOoIIECCOM
BOCCTAHOBJICHHS,

0) sBisIETCS
MIPOIECCOM
OKUCIICHUS;

B) HE SBIISCTCS
OKHUCJIUTEITHHO-
BOCCTaHOBUTEIHHBIM

IpoOLECCOM.

19.

Yucno o0mux 3J1eKTPOHOB, TPUHATHIX
OKHCIIUTENEM B OKUCIUTEIBHO-
BOCCTAHOBUTEIBHOM pEaKIuy,

ypaBHEHUE KOTOPOU

2Li + Hy = 2LiH, paBHo:

a) l;
0) 2;
B) 3;
r) 4.




OxucnuTeneM B peakiiiy, ypaBHEHNE

a) Fe¥

20 KOTOPO# 6) Fe*™
B) Al%
Al,Os3 + 2Fe = Fe,03 + 2Al, asisercs:
['opu3oHTaIBHBIC PSIJIBI B a) TPYIIIBL,
Ilepuonnueckoi cucreme 0) mepuobI;
XUMHUYECKHX 35ieMeHToB [1.1. B) MOJTPYIIIIbI;
21.
Meunpeneesa — 3T0: ') ceMeicTBa
JJIEMEHTOB.
a) OOJIBIIIME U MaJIbIC;
0) IIMPOKKE U Y3KHE;
B) TJIaBHBIC U
22. Kaxkue ObiBaroT nepuoipi?
1MoOOYHEIE;
I') IEPUOJ] TOIBKO
OJIUH.
a) 24,
B 4-m nepuone, VIb-rpymre 6) 42;
23 HAXOJHUTCS JIEMEHT C TIOPSIKOBBIM B) 52;
' . r) 72.
HOMEPOM:
a) 17;
24. OTtHocuTeIbHAs aTOMHAs Macca XJiopa 0) 35;
. B) 35,5,
paBHa:
r) 36.
a) 7,
25. KonngecTBo nepruosoB B Tabnuie 0) 2
JI.11. MeHneneena: B)3;
r) 8.
XHUMHUYECKUH DIIEMEHT, a) FrepMaHui;
26 pacmoiIoXeHHBIN B 4-M TIEpUOJIe, B 0) TuTaH,
no6ounoii noarpymme Il rpynmel, — | B) rayumi;

9TO:

T') CKaHUH.




a) 8;

. 0) 2;
27. KonunuecTBo 351€MEHTOB B INIaBHON )2
: B) 6;
noarpymnie I rpynmbr:
r) 5.
a) 1.4. bepuennyc;
K N n 6) A.1. Mennenees;
TO U3 YUEHBIX BBEJI COBPEMEHHOE
B) Kupumn u
8 0003HaYeHHE XUMHUYECKHX
' Medomuii;
3JIEMEHTOB? (bomuii;
r) JJx. JlansToH.
Hatpwuii 0603Ha4aeTCsi XAMUYECKUM a) N;
29 CHMBOJIOM: 0) Na;
B) Nt;
r) Nb.
Bepnbl 11 cnenyroiue yrBepxkaeHus? | a) BepHsl A u B;
0) BepHbl b u B;
A) 3HaK XUMHYECKOT'0 JIEMEHTa ) Bep ’
. . | B) BepHBI A U b;
0003Ha4YaeT KOHKPETHBIA XUMUYECKUN
r)BepHbl bu I
AIIEMEHT:
b) 3Hak XxuMH4ecKoro 3jaeMeHTa
0003Ha4YaeT OIMH aTOM XMMHYECKOTO
30. DIIEMEHTA!
B) 3nak xuMuueckoro 3neMeHTa
0003Ha4YaeT OTHOCUTEJIbHYIO aTOMHYIO
Maccy:
I') 3Hak XMMHUUYECKOTO AJIEMEHTA
0003Ha4YaeT COCTaB MOJIEKYJIbI
CJIOHOTO BELIECTBA:
YKaxure y4€HOro, KOTOpbIi a) XKJL. Ilpycr;

31 chopMyIHupoBall 3aKOH OCTOSTHCTBA 6) k. lanpToH;
COCTaBa BEUIECTB MOJIEKYJISIPHOTO B) [I.1. Mennenees;
CTPOCHHSL: r) M.B. JlomoHOCOB.

a) yriepon,
0) KuCIOpOL;
32. [TocTosIHHYIO BaJICHTHOCTD B ) POz,

B) ocdop;




COCAUHCHUAX MPOSABIIACT:

') MEJIb.

BajneHTHOCTB 3JIEMEHTOB B

COCIMHCHUAX C KHUCIOPOAOM

a) SO3, CrOz, CrO:
6) N,O3, NO, N,O:;

33.
YBEJIMYMBACTCS B PSIY BEIIECTB, B) COy, SiO,, PbO,.
(bOpMyIIbI KOTOPBIX: r) Na;0, Ca0, Cr,03,
a)[;
34. BaneHTHOCTE a30Ta B COEIMHEHNH, 6) 1L;
dbopmyna kotoporo NHs, paBHa: B) III;
r) IV.
a) 108;
35. OTHOCUTEIbHAS MOJICKYJISIpHAsT Macca 6) 80;
okcuaa azota NoOs paBHa: B) 50;
r) 30.
a) Fe, Cu, As, Ca;
36. B Kakux psjax >JIeMeHThI 6) Si, S, Ar, Ca;
B) Cl, P, Al, Nag;
PacIoOKeHbI B MOPSIKE YBETHUCHUS
UX OTHOCHTEJIbHON aTOMHOM MaccChl? r) Ca, Fe, Cu, Br.
a) JINTHH;
37. K snemeHTaM ¢ mepeMeHHOM 6) Gapuii;
BAJICHTHOCTHIO OTHOCHUTCS: B) KaJlbLUi;
') MapraHei.
a) al-aBa-c3-0-TpH,
38. VKaKUTE BEPHOE POM3HOIIEHHE 0) oH-/1Ba-OC-0-TpH;
dopmyier H,SO3: B) alll-1Ba-C-0-TPH,
T') 9H-J[Ba-CH-0-TPH.
a) H,S;
39. Xumuyeckasi popMyiia COSTUHEHUS 0) SO;
cepsi(VI) u kucaopoa: B) H2SOy;
r) SO3,
B ycioBuu 3ananus ykazaHa a) NO;.
OTHOCHTEIbHAs MoJIeKy sipHas Macca | 6) COo;
ra3o00pa3HoOro BeiiecTBa, papuas 44. | B) SO;.




40. B coctaB MoneKybl BXOJUT ABa r) SiO,, §)
aToMa kuciopoja. M3eectHo, 4To
pacTeHHUs MOTJIOMIAIOT TOT ra3 u3
BO3/lyXa M UCIIOJIb3YIOT €r0 B
nporecce GporocuHTe3a. BemecTBo He
oAIepKUBaeT ropenue. Ero
UCIIOJIb3YIOT B OTHETYIITUTEIAX
CUCTEMaX MOXKAPOTYIICHUSA. YKaKHUTE
dbopMyity 3TOTO rasa:
V Kakoro u3 BEMIECTB: OKCH/IA a) M{(CO3), M((P,0s5),
yriepona CO,, okcuna pochopa P20s, | M(SO3);
okcuga cepbl SO3 — TsDKeee 0) M(CO,), M/(SO3),
Mmosekyna? st oTBeTa paccuuTanTe M(P,05);
OTHOCHUTEJIbHBIE MOJICKYJISIPHBIC B) M(SO3), M(CO,),
41. MAacChI BEIIECTB, PACIOIOKHUTE HX B M;(P205); r
nopsike yObIBaHMS 3HAUCHUH. r) M(P205), M{(SO3),
VYKaXuTe NpaBUWIbHBIA OTBET: M(COy).
a) 10%;
MaccoBas 107151 yriaeposia B MOJIEKyJIe 6) 23,6%;
12 sra"ona CoHgO cocraBiser: B) 41%; r
r) 52,2% .
a) docop;
VYKaxuTe 371eMEeHThI, IPOCThIE 0) o110BO;
BEIIECTBA KOTOPBIX SBIISIOTCS B) KPEMHHIA;
43. a,B
HEMETaJUIAMMU: ') BUCMYT;
1) OEpUILITHIA.
a) Teyp;
VKaxxuTte 3J1eMEeHThI, IPOCTHIE 0) cBUHeTI;
BEIIECTBA KOTOPBIX SBIISIOTCS B) aproH;
44, 0,1

METaJlJIaMU.

T) BoJb(hpam;

) fon.




VYKaxxute HeMeTaJlJIbl, UMEIOIIHIe

a) cepa;

45 ATOMHYIO KPHCTAJTHYECKYIO 0) Hox;
peIETKY: B) Oop;
. B, I
T) a30T;
1) KpEMHUH.
a) KkpacHsIii ocdop;
YKaXuTe HEMETAILJIbI, UMCIOIIIHE 0) Genbrii pocdop;
MOJICKYJISIPHYIO KPUCTAJUTMYECKYIO B) YIJIEpOJ;
46. . 0,1
pEIETKY: r) Opom;
1) 6op.
a) KpeMHUH;
YKaxuTe HeMeTaJLIbl, JUTsl KOTOPBIX 0) ¥ox;
XapaKTepHa BBICOKAsI TBEPIOCTH B) cepa;
47, a,r
BBICOKAsI TEMIIEPATYpa IJIaBJICHHUS: r) 60p;
1) 6emnbiii pocdop.
a) yraepon,
Ykaxute HeMeTasulbl, JJIs1 KOTOPBIX 0) iox;
XapaKTepHa HU3Kas TeMIepaTypa B) cepa;
48. 0,8
TUTaBJICHUS: r) 6op;
1) KpEMHUH.
a) KpEMHUI;
YKakuTe HeMeTaJlIbl, UMEIOIINe 0) KHUCTOPOI;
HauOoJbIlIee U HaMMEHbIIIee 3HaueHus | B) prop;
49. B, a
AIIEKTPOOTPHUIATETFHOCTH T) a30T;
COOTBETCTBEHHO: 1) pocdop.
a) a3oT;
YkaxkuTe 1Ba HauOoJee aKTUBHBIX 0) KHUCTOPOI;
HEMeTaJlIa B IMOPSIIKE YMEHBIIICHHUS B) cepa;
50. r,0
VX aKTUBHOCTH: r) ¢Top;
1) XJIOP.

[Ipu B3auMoneCTBUY HATPUSL C BOJOMN

aTOM HaTpHs:

a) UrpaeT poJib
OKHUCJIUTEJIS;

0) He U3MeHsAET
CTETIEHb OKUCIICHMUS],

B) OTIAET JJIEKTPOH;




o1.

I') IpeBpaLIacTcs B
OTPHLIATEIIBHO

Sapﬂ)I(CHHBIﬁ HOH.

52.

He pearupyer ¢ kucnoponom:

a) JKeJe30;
0) mep;
B) KaJIbLIMIA;

T') 30JI0TO.

53.

HpI/I IMOrpy’Xx€HUN KyCO4Ka OJIOBA B

pacTBOp CEPHOM KUCIOTHI:

a) MPOUCXOIUT
peaKiusi COeTMHEHNS,
0) MPOUCXOIUT
peaKIys 3aMeIIeHUs;
B) IPOUCXOHUT
peaknus oOMeHa;

) peakius He

IMPOUCXOJIUT.

54,

Bopna pearupyert ¢ okcugamu

AKTHUBHBIX MCTAJIJIOB C 06paSOBaHI/IeMZ

a) OCHOBaHUS
(ménoun);

0) OCHOBaHUS U
BOJIOPOIA;

B) OKCH/IA;

T') KUCJIOTBHI.

55.

Koppo3us xeneza ycKOpUTCs IpU €T0

KOHTAaKT€e B BOJHOM CpeE C:

a) IIMHKOM;
0) MebIO;
B) MarHuewm;

T) ATFOMUHUEM.

56.

Kaxkoe cBO#icTBO BOJBI TO3BOISIET
pBI0aM YCIEIIHO 3UMOBATh B

BO,Z[OéMaX, IMOKPBITBIX J'IBI[OM?

a) HU3Kas TUIOTHOCTh
B TBEPAOM
arperaTHoOM
COCTOSIHUH,

0) OTCYTCTBHE BKyCa
U 3araxa;

B) CyIIECTBOBaHHUE
BOJIbI Ha 3eMJi€ B TPEX

arperaTHbIX




COCTOSIHUSIX;
I') BBICOKas! INIOTHOCTh
B TBEPJIOM
arperaTHomM

COCTOsIHHH.

57.

Nunaukarop nakmyc B 1IEJIOYHOK

Cpe€ac UBMCHACT CBOH OBCT:

a) Ha CUHUII;
0) Ha KpaCHBIN;
B) HAa MAJIMHOBBIN;

I') Ha KENTHIM.

58.

VYkaxure GopmMyIy cou:

a) NaOH;
6) Nay0;
B) H.S;
r) NasS;

59.

H3BecTkoBas Boga — 3TO

IIPO3pavYHbIN PaCTBOP:

a) TUIPOKCHUAA
HaTpUS,

0) ruapokcuIa
KaJIbIIUS,

B) TUJIPOKCH/JIa KaJIus;

T) COJH.

60.

Macca 5 moJib BOBI paBHa:

a) 180 T;
6) 90 ;
B) 54 1;
r) 18 .

0ETKOBON MPHUPOJIBL.

TeMbl I JOKJIAI0OB M NPe3eHTALMIM:

1. ®epmentsl. [loHstne o ¢epMeHTax Kak O OHOJIOTHYECKHX KaTalu3aTopax

(bepMeHTOB.

notpebyneHus BuTaMuHoB. BomopactBopumelie (Ha mpumepe ButamuHoB C, rpynnsl B u P) u

2. Buramunsl. [lonstue o Butamunax. Mx kiaccudukanus u odboznadenue. Hopma

Knaccudukanuss ¢epmentoB. OCOOEHHOCTH CTpPOEHHS U CBOMCTB

KUPOpacTBOpUMbIe (Ha mpuMepe BuTaMuHoB A, D u E).

3. ABI/ITaMI/IHO3I>I, THICPBUTAMUHO3BI U TUITIOBUTAMUHO3bI, UX HpO(I)I/IJIaKTI/IKa.

4, ['opmonbl. TloHsiTHE O TropMOHaX Kak OHOJOTMYECKH AKTHUBHBIX BEILECTBAX,




BBITIOJHAIOIINX SHAOKPHUHHYIO PETYIALNUIO JKUZHEACATCIbHOCTU OPraHu3MOB.

S5, Knaccuukamuss ~ ropMOHOB:  CTEpOWIBI,  MPOU3BOAHBIE  AMHUHOKHCIIOT,

MNOJIUIICIITUAHBIC 1 OCJIKOBEIC T OPMOHBEI.
6. .HeKapCTBa. ITonsarue o JICKAPCTBax KaK XUMHOTCPAIICBTHYCCKHUX IIpC€IIaparax.

1. Kpartkue ricropudeckue CBEJACHUS O BOSHUKHOBCHHUU W PAa3BUTUH XHUMHOTEPAITUH.
['pynmer gexapcTB: cynbaMuabl (CTPENTONNT), aHTHOUOTUKH (TIEHUIIWIUTMH), aHTUITUPETHKA

(acipuH),aHaIBIC€TUKY (AHATBIHH).

8. AHTHOMOTUKH, MX KJIACCH(UKAIMA O CTPOCHUIO, TUIY M CHEKTPY ICHCTBUS.

Be3zonacHblie crocoObl MPUMEHEHUs, IeKapCTBEHHBIE (DOPMBI.

Q. XuMus ¥ Ipou3BOACTBO. Bojga B XMMHUYECKOW MPOMBILUIEHHOCTH. DHEPrus s
XUMHYECKOI0 MpOU3BOACTBA. HayuyHble NPUHLMIBI XUMUYECKOIO IPOM3BOJCTBA. 3alllldTa

OKp}/')KaIOH_[eﬁ Cpeabl 1 OXpaHa Tpyada IIpHU XUMHUYCCKOM ITPOU3BOACTBE.

10. Xumus B cenbckoM Xxo3siicTBe. Y100peHHs M UX KiaaccuUKauus. XUMHUYECKHE
Cpe/CTBa 3aIUThl pacTeHui. OTpUIIATENIbHBIC MOCICACTBUS MPUMEHEHHS TTECTUIIMIOB M O0opb0a

C HUMU. XHMI/I3aHI/Iﬂ JKNUBOTHOBO/ICTBA.
11. Xwumus u sxonorus. XMMHUECKOE 3arpsA3HEHUE OKPYKAIOLIEH CpeIbL.

12. Xwumms u moBcemHEBHAs KU3HH denoBeKa. JloMamrHsAsS anTeka. Moromme u
yucTsnme cpeactsa. Cpeactsa 00pbObI ¢ OBITOBBIMU HaCEKOMBIMU. CpeACcTBa IMYHON TUTHUEHBI

N KOCMCTHKHU.

13 XuMus ¥ NUImia. MapKI/IpOBKI/I YIIAKOBOK MHUHIICBLIX U TUTHCHUYCCKUX NPOAYKTOB

¥ YMEHHE UX YATATh. DKOJIOTHS KUJIUIIA.
14.  Teopus XUMHYECKOTO CTPOEHHS OPraHUYecKuX BemecTs A. M. Byrieposa.

15. Xapakrep XHMMHUYECKHX CBsi3eii M BaJE€HTHOCTh YIJIEPOJA B OPraHUYECKUX

COETMHEHHSIX.
16. Tunoresa o rubpuamsamuu aToMHbIX opouTaeii Jlaitnyca [lonunra.
17.  DddexTsl 3amMecTuTENEH B MOJTEKYIaX OPraHUYECKHUX BELIECTB.
18. Mmnoroo6pasue opraHu4ecKHuX BEMIECTB.

19 YFHGBOHLI: KJ'IaCCI/I(bI/IKaHI/ISI, XUMHUYECKHE CBOMCTBA U pPOJib g KHUBBIX

OpraHU3MOB;
20.  Anbuernbl ¥ KETOHBI: CTPOEHHE, CBOWCTBA, MOTyIEHHE H PUMEHEHHE;
21.  Cnoxwuble 5gupbl. MbLIa U Ipyrue MOKOIIME CPEICTRA.
22.  Benku: cTpoeHHE, HOMEHKIATYpa, (QyHKIUK U OHOJIOTMYECKAs POJIb;

23.  AMHMHOKHCIIOTBI: CTPOGHHE OCHOBHBIX MpEJICTABUTENEH Kiacca, CBOWCTBA M



OuoJsiornueckast pojb;

24.  HykieuHOBBIE KMCIOTHL: CTPOCHHE, CBOICTBA, (PyHKIMM U OUOJIOrUYEcKas PoJlb.

2.3 OIIeHO‘lHLIe MaTepHaJabl 1Jisd l'[pOMe)KyTO'lHOﬁ aTTeCTallumn

Bonpocskl K 3a4€Ty C OLIEeHKOI:

1. Ilepuonnueckuil 3aKOH U INEPUOJAUYECKAs] CUCTEMa XHMMHUYecKuX 3iemeHToB J[.U.
MenzeneeBa Ha OCHOBE IIPEJICTABICHUI O CTPOEHUH aTOMOB. 3HaUE€HUE NIEPUOJANYECKOT0 3aKOHA
JUIsl pa3BUTHS HAYKH.

2. IlpenenpHble yriieBOOpoAbl, o0mmas (opMyiaa U XMMHYECKOE CTPOEHHUE TOMOJIOTOB
naHHoro psaa. CBolicTBa U IPUMEHEHUE METaHa.

3. CtpoeHue aToMOB U 3aKOHOMEPHOCTHU B U3MEHEHUU CBOMCTB XMMHMUYECKUX 3JIEMEHTOB
Ha [IpUMepe: a) 3JIEMEHTOB OJIHOTO Meproia; 0) 3JIeMEHTOB OHOM A-TIOATPYIIIbI.

1.HenpenenbHble yrieBoAOpoAbl psAa 3TWIEHa, oOmas ¢GopMyna U XHMHUYECKOe
CTPOEHHE F'OMOJIOrOB JaHHOTO psifa. CBOMCTBA U IPUMEHEHUE STUJICHA.

2.Buapl XMMHYECKOW CBSA3M: MOHHAs, METaUTMYecKasi, KOBaJICHTHas (IOJspHas,
HEMOoJISIpHast); IPOCThIE U KPATHBIE CBSI3U B OPraHUYECKUX COCAMHEHUSX.

3.I{uknonapaduHbl, UX XHMHYECKOE CTPOCHHME, CBOWCTBA, HAXOXJEHHE B IPHPOJIE,
IIPaKTUYECKOE 3HAYCHHUE.

4 Knaccuukanuss XMMUYECKUX PEaKIMil B HEOPraHM4eCKON U OpraHuuecKOi XUMUH.

5.JlueHOoBBIE YITIEBOJOPObl, UX XMMHUYECKOE CTPOEHHE, MOJNyYeHHE U MPAKTHYECKOe
3HAYCHHUE.

6.XuMHUeCKOoe paBHOBECHE M YCJIOBUS €ro CMEIIEHHs: W3MEHEHHE KOHLIEHTpAIUH
pearupyroImux BEeIECTB, TEMIIEPATYphl, TaBICHHUS.

7.AlleTHIICH-TIPECTAaBUTENb YIJIEBOJIOPOJOB C TPOHHOM CBS3bI0 B MoJiekyie. CBOWCTBa,
MIOJIy4YEHUE U IPUMEHEHHE allETUIICHA.

8.CKOpOCTh XMMHUYECKHUX PEeaKIHUNA. 3aBUCUMOCTb CKOPOCTH OT MPHUPO/IbI, KOHLIEHTPALIH
pearupyromux BeUeCTB, TEMIIEPATYPhl, KaTaIU3aTOpPA.

9.Apomarndeckne yriaeBomopoabl. beH3om, cTpykTypHas ¢opMmyna, CBOMCTBa H
nonydenue. [Ipumenenue 6eH305a U €ro roMOJIOTOB.

10.0OcHOBHBIE MOJIOXKEHUSI TEOPUU XUMHUYECKOTO CTPOCHUS OPraHMYECKUX BeliecTB A.M.
byrnepoBa. XuMHuueckoe CTpOEHUE KAK MOPSIOK COCIUHEHNs W B3aMHOIO BIIMSIHUSI aTOMOB B
MOJIEKYJIax.

11.Peakiiuu HOHHOTO OOMEHA. Y CIIOBUS UX HEOOPATUMOCTH.

12.M30mepust OpraHMuecKuX COCTUHEHUHN U €€ BHIBL.



13.Baxkuelinme Kiacchl HEOPraHMIECKUX COCTMHECHUN

14 Meramibl, X NOJOKEHUE B NEPUOAUUYECKON CUCTEME XMMHUYECKHX 3ieMeHToB J[.M.
MenneneeBa, CTpOE€HHE WX aTOMOB, MeTaulMyeckass cBA3b. OOIIMe XUMHUYECKHE CBOMCTBa
METAaJJIOB.

15.11pupoaHbpie  UCTOYHUKU YIIIEBOAOPOJOB: ra3, He(dTh, KaMEHHBIH Yroib M HUX
IIPAKTUYECKOE UCIOIb30BaHUE.

16.Hemeramibl, OMOKEHUE B MEPUOIUYCCKON CHCTEME XUMHUYEeCKuX 3nemeHToB J[.M.
MenneneeBa, ctpoeHre ux aToMoB. OKUCIUTEILHO-BOCCTAHOBUTEIbHBIE CBOMCTBA HEMETAIIIOB
Ha MpUMepe JIEMEHTOB MOATPYIIIbI KUCIOPOa.

17.IlpenenbHble OTHOATOMHBIE CIIUPTHI, UX CTPOEHUE, CBOMCTBRA.

18.[TomryueHre 1 MPUMEHEHUE STUIOBOTO CIHPTA.

19.AnnoTpornus HEOPraHMYECKUX BEIIECTB Ha MPUMEPE YIiepoa U KUCIOPOa.

20.dDeHom, ero XMMHYECKOE CTPOCHUE, CBOMCTBA, TIOTYyYEHHE U IPUMEHEHHE.

21.O5eKTpOXUMUYECKUIA psAZl HANPSOHKCHUH METAJUIOB. BBITECHEHHE METauIOB U3
pacTBOPOB COJIEH IPYTUMHU METAJNIAMHU

22 Anprerunipl, MX XUMHYECKOE CTpOeHHME U cBoicTBa. [lonydyeHwe, mnpuMeHEHUE
MYpPaBbUHOTO M YKCYCHOT'O aJIbJIETH/IOB.

23.BonopoHbie COeMHEHUST HEMETAIOB. 3aKOHOMEPHOCTH B U3MEHEHHH MX CBOWCTB B
CBSI3H C MOJIOKEHUEM XUMUYECKUX 3JIEMEHTOB B nieproanueckon cucreme J[.M. Meneneena.

24 IlpenenbHble OJHOOCHOBHBIE KapOOHOBBIE KHCIIOTHI, UX CTPOEHHE M CBOMCTBa Ha
IIPUMEpE YKCYCHOW KHMCIIOTBHI.

25.Briciie OKCHIBl XMMHUYECKHX DJIEMEHTOB TPETHEro Iepuoja. 3aKOHOMEPHOCTH B
U3MEHEHUU HMX CBOMCTB B CBSI3M C IMOJOXEHHUEM XUMHYECKHX 3JIEMEHTOB B NEPHUOAMYECKOM
CUCTEME.

26.2Kupsl, ux coctaB M cBOWCTBa. JKUpBI B IPUPO/IE, IPEBpAILEHHE )KUPOB B OPraHU3ME.
[TpoayKThl TEXHUYECKOU MepepabOTKU KUPOB, TOHATHE O CHHTETHUECKHUX MOIOIIUX CPEJCTBAX.

27.Kucnmotel, WX KiIacCU(UKAIMI W CBOMCTBA HAa OCHOBE TWPEACTAaBICHUH 00
IIEKTPOJINTUYECKON JUCCOLUALINH.

28.1lenr003a, COCTaB MOJIEKYJI, PU3NUECKUE U XMMUYECKHE CBOWCTBA, TPUMEHEHHE.

29.ITonsaTre 00 UCKYCCTBEHHBIX BOJIOKHAX Ha MMPUMEPE alleTaTHOTO BOJIOKHA.

30.0OcHoBaHMs, WX KiaccH(UKAlMs W CBOWCTBA Ha OCHOBE IMPEICTABICHHHA 00
IIEKTPOJINTUYECKON JUCCOLUALINH.

31.I'moko3a-npecTaBUTENIb MOHOCAXapUAOB, XMMHUYECKOE CTpOeHHe, (u3nueckue u

XUMHUYCCKUC CBOﬁCTBa, IMPUMCHCHHUC.



32.Conu, UX COCTaB U Ha3BaHHUs, B3aUMOJICHCTBHE C METAJUIAMH, KUCIOTaMH, IEJI0YaMHU,
JIpyr € JOpYroM C y4€TOM OCOOEHHOCTEH peaklui OKHUCICHHUS-BOCCTAHOBJIEHHWS U HOHHOIO
oOMeHa

33.Kpaxmai, HaxoKJIeHHEe B IPUPOAE, IPAKTUUIECKOE 3HAYEHHE, THAPOIIN3 Kpaxmasa

34.0OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE CBOICTBA CEPhl U €€ COEMHEHUH.

35.B3auMOoCBs3b MEXy BOXKHEUIITMMHU KJIACCAMU OPTaHHYECKUX COCTHMHEHUH.

36.Kene30: monokeHWE B TEPUOJUYECKON CHUCTEME XUMHUYEeCKuX dyemeHToB JI.M.
MenjeneeBa, CTpoeHHE aTOMa, BO3MOJXKHBIE CTEIEHU OKHCICHMs, (hu3MyecKue CBOMICTBA,
B3aUMO/JICHCTBHE C KMCIOPOJOM, raJIoreéHaMH, pacTBOpaMH KUCIIOT u coiieil. CriaBbl jxeses3a

37.benku xak ouononmumepsl. CBOHCTBA M OMOJIOTHYECKUE (PYHKITHH OCITKOB.

38.IIpoMbIIUIeHHBIH  CcIOCOO TMONyYEHHS CEPHOM KHCIOTHl W HAyYHbIE TMPUHIIMITEI
XMMHUYECKOI'0 IIPOU3BO/ICTBA.

39.0konoruueckue npodseMsl, CBSI3aHHbIE TPOU3BOACTBOM CEPHOM KHCIIOTHI.

40.BzaumMHOE BIHMSIHHE aTOMOB B MOJIEKYJIaX OpPTaHMYECKHX BEIIECTB Ha TNpuUMepe
3TaHoja U (heHoIa.

41.1TpuunHbl MHOro0oOpa3us HEOPraHMYECKUX U OPraHMYECKUX BEILECTB; B3aUMOCBA3b U
€/IMHCTBO HEOPraHMYECKUX U OPraHMUECKUX BEIIECTB.

42 IlomydyeHue CHOUPTOB W3 TPEACTBHBIX W HENPEIENbHBIX  YIIIEBOAOPOIOB.
IIpoMBIUIEHHBIA CHHTE3 METAHOJIA.

43.BpIcIIMe KUCIOPOACOIeprKaIie KUCIOTH XUMHUECKUX JIEMEHTOB TPEThEro Neproa,
UX COCTaB M CPABHUTENIbHAS XapaKTEPUCTUKA CBOMCTB.

44.00mas xapakTepUCTHKa BBICOKOMOJEKYJISIPHBIX COEIUHEHHWIl: COCTaB, CTPOEHHUE,
peakuuu, JeXalue B OCHOBE MX IMOJIY4EHUs (Ha IpUMEpe MOJIMATUIIEHA WIW CUHTETUYECKOTO
Kay4dyKa).

45.00mume crnocoObl MOMydyeHus: MeTayioB. [IpakThueckoe 3HauYE€HHE HJIEKTPOJHM3a Ha
npuMepe cojieil 0eCKUCIOPOIHBIX KUCIIOT.

46.Buibl CHHTETHYECKHX KayIyKOB, UX CBOMCTBA M IPUMECHEHHE.

47 Metanibl, UX TOJO0XKEHUE B MEPHUOAMUECKON CHCTEeMe XMMHUYECKUX anemeHToB JI.U.
MemieneeBa, CTpOEHHE UX aTOMOB, METAJUINYECKAs CBA3b.

48.00mmwe ¢puznveckre CBOWCTBA METAIIIOB.

49.benku kak Ononoaumepsl. CBoMCTBA U OHOIOTHYECKHE (DYHKITUH OCITKOB.

50.Koppo3ust MeTanioB u crnocoObl ee IpeoTBPALICHHUS.

51.Hedts. CoctaB, pekTudukanus HeQTH.



3. KPUTEPUHN OUEHUBAHUA

Kpurtepun oueHnBanus BbINOJHEHNS MPAKTHYECKUX PadoT:

OIICHKA «OTJIMYHOY» CTABHUTCS, €CIIM O0yUYAIONIUICs MIyOOKO M MTPOYHO OCBOMIJI MaTepua
BBITIOJITHCHHOW MPAKTHYECKOW pabOThI, HCUEPIIBIBAIOIIE, TTOCIICIOBATEIHHO, YETKO M JIOTHYECKH
CTPOMHO €ro M3JjlaraeT, yMeeT TECHO YBS3bIBaThb TEOPHUIO C IOJYYECHHBIMH MPAKTUYECCKUMU
JAHHBIMU, CBOOOJHO CIIPABISICTCS C TUIOBBIMH BOIPOCAMHU IO TEME MPAKTHYECKOH paboThI,
MIPUYEM HE 3aTPYIHSIETCA C OTBETOM IIPU BO3MOKHOM BUJIOM3MEHECHHUH 3a]IaHHI.

OIICHKA «XOPOIII0» CTABUTCS, €CIU 00YYaIOMUKCS TBEPIO 3HAET MaTEepHa BBIMOJTHEHHOMN
MPAKTUYECKOH pabOThl, TPAMOTHO U IO CYIIECTBY M3JIaraeT ero, He JOMYCKas CYHIECTBEHHBIX
HETOYHOCTE B OTBETE€ HA THUIIOBBIE BOMPOCHI, IPABWIBHO MPHUMEHAET TEOPETHUUYECKUE
MOJIOKECHUS TIPH IMOCTAHOBKE 3aJIaHUs 10 TMPAKTUYECKOW paboTe, BialeeT HEOOXOIMMBIMU
HaBBIKAMM U TIPHUEMaMH HX BBINOJHEHUS, HO 3aTPYJIHAETCS C OTBETOM IIPU BHJIOM3MEHEHUU
3aJjaHul, TP 0OOCHOBAHHH TMOJIYYEHHBIX JAHHBIX BO3HUKAIOT HE3HAYUTENbHBIC 3aTPYJHEHUS B
WCIIOJIb30BaHUM U3YYEHHOIO0 MaTepuasa.

OIICHKA «YJOBJICTBOPUTEIBHO» CTABUTCS, €CJIM OOYYarOIIUICsS UMEeT (parMeHTapHbIE
3HAHUA [0 MaTepuajaM MPaKTUYeCKoW paboOThl, HO HE YCBOMJ OCHOBHBIC JI€TaId JETalleH,
JIOTTYCKaeT HETOYHOCTH, HEJOCTATOYHO MpPaBWIbHBIE (POPMYIUPOBKH, HAPYIICHUS JOTHYECKON
MIOCJIEA0BATEIBHOCTH B U3JIOKEHUH MPEICTABIEHHOIO MaTepuaa.

OIICHKA «HEYJIOBJIETBOPHUTEILHO)» CTABUTCS, €CJIM O0YUYaIOIIHUICS HE BJIaJIEET MaTePHATIOM
M0 TeME MPAKTUYECKOUN pabOTHI.

Kpurepun ouneHku ycTHOro onpoca:

OLIEHKA «OTJIMYHOY» CTABUTCS, €CITU O0yUaroIHiics:

- MOJIHO M3JIarae€T M3YYEHHBIM Martepuall, AA€T MPaBUIBHOE OMPEACICHHOE SI3BIKOBBIX
MMOHATHH;

- o0OHapyKXuBaeT TMOHMMAaHHME MaTepuaia, MOXET OOOCHOBaTh CBOM CYXKIEHUS,
MPUMEHUTH 3HAHHS Ha TMPAKTHUKE, MPUBECTH HEOOXOIMMbIE MPUMEPHI HE TOIHKO MO YYeOHUKY,
HO M CaMOCTOSITEJIbHO COCTaBJICHHBIE;

- M3JIara€T Marepuall IMOCJIEI0BATEIbHO M MPaBUIBHO C TOYKH 3PEHUS HOPM
JIUTEPATYPHOTO SA3BIKA.

OLIEHKA «XOpOILO)» CTABUTCS, €CIU CTYAEHT HAET OTBET, YAOBIIETBOPSIOLIMM TEM K€
TpeOOBaHUSAM, YTO U JJII OTMETKH «OTJIMYHO», HO JOIMyCKaeT 1-2 OmuOKH, KOTOpPHIE CaM JKe
UCIIpaBIIsieT, ¥ 1-2 Hemo4YETa B OCIE0BATEIFHOCTH U S3BIKOBOM O(DOPMIICHUH M3IaraeéMoro.

OIICHKA «YJOBIETBOPUTEIBHO» CTABUTCS, €CIM CTYACHT OOHApyKHWBAaeT 3HAHUE U

MMOHMMaHHE OCHOBHBIX ITOJIOKEHUM TaHHOU TEMBI, HO:



- U3JaraeT MaTepua HEMoJHO U JOMYCKAaeT HETOYHOCTU B ONpEAENICHUH MOHSITUNA WU
(dbopMyIHpOBKE MPABUI;

- HE yMeeT JOCTaTOYHO TIJIyOOKO M JI0Ka3aTeIbHO OOOCHOBAaTh CBOU CYXJICHUS U
MIPUBECTHU CBOU MPUMEPHI;

- M3JaraeT Marepuall HEeIMOCJIe[OBATEIbHO U JOMYCKAaeT OLIMOKH B S3BIKOBOM
0(OPMIICHUH U3TIaraeMoro.

OLIEHKA «HEYJOBJICTBOPHUTEIBHO» CTaBUTCA, €CIIM CTYACHT OOHApY>KUBACT HE3HAHUE
OoJbIIel YacTH COOTBETCTBYIOLIErO pasjesia M3ydyaeMoro Marepuasa, JONMYyCKaeT OLIMOKU B
bopMyITUpOBKE ONpeesieHnii U MPaBuIl, HCKaKaIOIIME UX CMBICH, OECIIOPSAIOUHO U HEYBEPEHHO
u3jaraeT MaTepHual.

Kpurtepuu oneHKH BbINOJIHEHNS TECTUPOBAHMA:

OLICHKAa «OTJIMYHO» - JEMOHCTPHUPYET IOJHOE MOHMMAaHHE MOCTaBJICHHBIX BOIPOCOB.
KonnyecTBo nmpaBmiibHBIX 0TBETOB - 86-100%.

OLIEHKA «XOPOIIO» - MEMOHCTPUPYET 3HAYUTEIHHOE MOHMMAHUE CYTH IOCTaBICHHBIX
Bonpocos. KonnuecTBo npaBuibHBIX OTBETOB - 0T 76 110 85 %.

OLICHKa  «YJOBIETBOPUTEIHHO» JEMOHCTPUPYET UYACTUYHOE TMOHHUMAaHHE CYTH
MOCTaBJIEHHBIX BOMPOCOB. KonuecTBO MpaBMIIbHBIX OTBETOB - 0T 51 10 75%.

OLIEHKA «HEYJOBJIETBOPHUTEIBHO» - OTBETHI Ha IOCTABJICHHBIE BOMPOCHI HE MOJYYCHBI.
KonnuecTBo npaBuiibHbIX 0TBETOB - 710 50 %.

Kpurtepun ouneHku BbINOJHEHHUS NHCbMEHHBIX ONMPOCOB (pador), pedeparoB
KOHTPOJIbHBIX PadoT

OLIEHKA «OTIMYHOY BBICTABIISIETCS 00ydaronIeMycsi, eCIIu:

- BBITIOJIHWI paboTy 0e3 OMOOK U HEJ0UYETOB;

- JIOIYCTHJ He O6oJiee OJJHOTO HEeJI0UeTa;

OLIEHKA «XOPOILI0)» BBICTABIISIETCS 00Y4AIOLIEMYCS, €CITH:

- He 0oJiee 0JTHOM HerpyOoil OITMOKH U OJTHOTO HEJ0UEeTa;

- WM He 0oJiee ABYX HEI0YETOB;

OLIEHKA «yJOBJIETBOPUTEIHHO» BBICTABIISIETCS 00YUAIOMIEMYCSl, €CITH:

- He Oosee IByX IpyObIX OMIMOOK;

- wu He OoJsiee 0J1HOM rpyOoi u 0fHON Herpy0oil OIIMOKY U OJTHOTO HEJI0YeTa;

WK He O6oJiee IBYX-TpeX HerpyObIX OIINOOK;

WJIN OJTHOW HEerpyOoil OIMOKHU U TPeX HEA0UETOB;

HJIK IIPpU OTCYTCTBUH OI_I_II/I6OK, HO IIpHU HAJIMYNU YCTLIPCX-IIATU HEAOUCTOB,

OIICHKA «HCYAOBJIICTBOPUTCIIbHO» BBICTABIIACTCA 06yLIa}OI_HeMy05I, CCJIN:



- JIOIYCTHJI YMCJIO OIIMOOK U HEAO0YETOB MPEBOCXOAIIEE HOPMY, IIPU KOTOPOH MOXKET
OBITH BBICTABJIEHA OLIEHKA «YIOBJIETBOPUTEIBHO»";

- WJIU €CJIM MPABUIIBHO BBIIOJHUII MEHEE TIOJIOBUHBI PAOOTHI.

Kpurepun oneHKH HA JK3aMeHe:!

OLIEHKH  «OTIMYHO»  3aCIy)XKMBAae€T  CTYJIEHT, OOHapyXHUBIIMH  BCECTOPOHHEE,
CHCTEMAaTHYECKOE U TIIy0OOKOe 3HaHHE MPOrPaMMHOTO MaTepHaia, yMEHHE CBOOOTHO BBIOIHATh
3a/1aHMs, NPELYCMOTPEHHBIE NPOIPAMMOM, YCBOMBIIMI OCHOBHYIO JIUTEPATYPY U 3HAKOMBIA C
JIONIOJTHUTEIILHOM  JIUTEpaTypor, PEKOMEHAOBAaHHOW mporpammoil. Kak mnpaBuiio, oOIleHKa
«OTJIMYHOY BBICTABIISIETCS, €CIIM 00YYarOLUIicsa TPABUIIBHO, MIOJIHO U apryMEHTHPOBAHO OTBETHII
Ha TEOPETHUYECKHI BONPOC; MPABUIHHO K 0OOCHOBAHHO PEINII 33124y .

OLICHKM  «XOpOILIO»  3acCilIyXKMBAaeT CTYICHT, OOHAapyXMUBILIUN IIOJIHOE 3HAaHUE
IIPOrPaMMHOI0 MaTepUaa, YCIEIIHO BhIIOIHIOLIMN IPEeIyCMOTPEHHBIE B IIPOrpaMMe 3aJaHus,
YCBOMBILNN OCHOBHYIO JINTEPATypy, PEKOMEHIOBaHHYIO B nporpamMe. Kak mpasuio, oreHka
«XOpOILI0» BBICTABJISETCS €CIM O0y4arolMiicss MpaBUIBHO M apryMEHTHMPOBAHO OTBETWUJ Ha
TEOPETUYECKHIA BOIPOC; MPABHIBLHO U 0OOOCHOBAHHO PEIIWII 33Jady, JOMYyCTUB HEe Ooyiee NBYX
HECYILECTBEHHbIX OLIMOOK.

OLIEHKU «YyJIOBJIETBOPUTEIBHO» 3aciIyXHUBaeT CTYICHT, OOHApYXUBIIUNA 3HaHHE
OCHOBHOTO TIporpamMmMHOro mMarepuana IIB o0béme, HEOOXOIMMOM ISl AalibHEHIIen y4éonl u
npejacrosimiel  paboTel 1Mo mpodeccuu, CHOpaBISIOMIMNCA €  BBIIOJHEHHWEM  3a/laHui,
IIPEyCMOTPEHHBIX IPOrpaMMOM, 3HAKOMBIM C OCHOBHOHM JIUTEPAaTypOH, PEKOMEHIOBAHHOMN
nporpammoil. Kak nmpaBuiio, olieHKa «yJ0BJIETBOPUTEIBHOY» BBICTABIISETCS, €CIIM 00y4JaroLuiics
MPABWJIBHO U JIOCTATOYHO IOJIHO OTBETHJI HA TEOPETHUUECKUN BOIMPOC; PELINII 3aj1ady, JOMYCTHUB
He OoJiee ABYX OLUIMOOK

OLIEHKA «HEY/IOBJIIETBOPUTEIHLHO» BBICTABIISAETCS CTYIEHTY, OOHApYKUBIIEMY MPOOeIbl B
3HAHUSAX OCHOBHOI'O IPOTrPaMMHOIO MaTepHala, JOMYCTUBIIEMY MPUHIMIHAIbBHBIE OIIMOKH B
BBIIIOJIHEHUHM  TPEJYyCMOTPEHHBIX  Hporpammon  3agaHui. Kak  mpaBwio,  OLEHKa
«HEYAOBJIETBOPUTEIILHO» CTABUTCS, €CJIM OOYYalOUIMiiCs HE OTBETHJI MJIM OTBETHJI YAaCTHYHO

(MCHCC 50%) Ha TCOpCTI/I‘-ICCKI/Iﬁ BOIIPOC; HC pCHINII 3aaavy WJIH PCIINJI €€ IMOJIHOCTHIO HCBEPHO.



