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1. O01mas xapakrepucTuka padodeil mporpaMmmspl y4eOHO
aucuumiauabl B, 08 «Xummus»

1.1. MecTO JUCUHMILVIMHBI B CTPYKTYpPe OCHOBHOM
npogeccuoHaIbLHOM 00pPa30BaTEIbHON MPOrPAMMBI

VyeOHas JTUCLUILINHA «XHUMHUD» SIBIISICTCS 00s13aTeNBHOMN
JacTbIO

oOmieoOpa3oBaTebHOrO0 IMKIa oOpaszoBaTenbHOM mporpammbl  CIIO B

cootBercTBUM ¢ PI'OC no cnenmansHocTH 49.02.03 Criopt

1.2. Hean n nuianHupyemble pe3yJbTaThl OCBOCHHS U CHUIITHHbI

1.2.1. lleab o01e00pa3oBaTENbHOM AUCITUNINHBI

Henp  gucuumuvabl  «XuMUs»:  (GOPMUpPOBAHUE Y  CTYJICHTOB
MPEJICTABICHUSI O XHWMHUYECKOM COCTaBJISIIOIIEH E€CTECTBEHHO-HAYYHOMU
KapTUHBl MHpAa KaK OCHOBBI TIPUHATHS PEIICHUHA B JKU3HEHHBIX U
MIPOU3BOJICTBEHHBIX CHUTYalUsX, OTBETCTBCHHOI'O MOBEACHUS B IPHUPOIHOMU

cperne.

1.2.2. Ilnanupyembie pe3yJibTaThl 0CBOEHUS
001meo0pa3oBaTe/ibHOM TUCHUILIMHBI B c00TBeTcTBHU ¢ PI'OC CIIO u
Ha ocHoBe PI'OC COO

Oco0oe 3HaYeHUE MUCHUILINHA UMEET MpH (POPMUPOBAHUHU U PA3BUTUU

OOIINX KOMITETEHIIUIA.



Koa u HauMeHOBaHHEe

l'[.nalmpyeMble pe3yJbTaThbl OCBOCHUA TUCHHUIIJINHBI

(popmupyembIx

KOMIIeTeH i O6umme JucuunjiuHapHbie
OK 01. B yacTH TPy10BOro BOCIIUTAHUS:
Bribupars croco0sl | - TOTOBHOCTB K TPYIy, OCO3HAHHE - BIQJETh CHCTEMOH XHMMHYECKMX 3HAHHMH, KOTOpas BKIIOYAET:
pereHus 3aJa4 | [IEHHOCTH MacTePCTBa, TPYAOII00HE; OCHOBOITOJIATAOIIME TOHATHS (XUMUYECKUN 3JICMEHT, aTOM, 3JICKTPOHHAs
po(heCCUOHATILHOM - TOTOBHOCTH K aKTUBHOM JICATCIHHOCTH 000J10uKa aToMa, S-, p-, d-3JIEKTPOHHbBIC OPOUTAIM ATOMOB, HOH, MOJICKYJIa,
ACATCIIHOCTH TEXHOJIOTMYECKON U COLMAIBHOM BaJICHTHOCTb, 3JIEKTPOOTPULIATCIILHOCTh, CTCIICHh OKUCIICHHS, XUMUYECKast
[IpUMCHHUTEIILHO K| manpaBneHHOCTH, CHOCOOHOCTH HHUIIMUPOBATD, | CBA3b, MOJb, MOJISIPHAS MAcca, MOJAPHBIA 00BEM, YIIIEPOJHBIA CKEJeT,

Pa3JIMYHBIM KOHTCKCTaM

TUTAHUPOBATh U CAMOCTOSITEIIHHO BBIITOJTHSATH

TaKylo JesTeIbHOCTb;

- UHTEpec K pas3InYHbIM
cdepam npodeccrnoHaTbHON

NeSITeTTLHOCTH,

OBiageHne YHHBEpPCAIBHBIMH Y4eOHBIMM

NO3HABATEJbHBIMH AeiiCTBUSIMH:

a) 0a30BbIe JIOTHYECKHE IeiiCTBUS:

- CaMOCTOSITENIbHO (OPMYJIUPOBATh U

aKTyaJIH3HpOBaTh MpoOJIeMy, pacCMaTpUBaTh €€

BCECTOPOHHE;

- yCTaHaBJIMBATh CYILIECTBEHHBIHN MPU3HAK

WA OCHOBAHUS JJISl CPAaBHEHHUS,

Kiaccudukanuu u 0600IICHNS;

- OTIPEIENIATH TIeNTU IeATEILHOCTH,

3a71aBaTh MapaMeTpbl U KPUTEPUHU UX

JOCTIOKEHUS;

(byHKLIMOHATIbHAS TPYIIIA, pauKajl, H30MEPHUs, U30MEPbl, FOMOJIOTUYECKUI
pan, YIJIEBOJOPOIBI, a30TcoepXKallne
COCIMHEHUS, OMOJOTMYECKH aKTHUBHbIE BeELIECTBA (YIJIEBOJbL, >KUPBI,

TOMOJIOTH, KHCIIOpOJI- U
0enku), MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYISPHBIC
COCIMHEHUS, KPUCTAJUIMYECKasi pEIleTKa, TUIbl XUMHUYECKUX peaKluin
(OKHCIHUTENIbHO- BOCCTAHOBHUTEIIbHBIE, 9K30-U SHIOTEPMUUECKHUE, PEAKIIUH
MOHHOTO  OOMeHa),  pacTBOp,
JIACCOITHAIINS,

CKOPOCTh XMMHUYECKOW pPEaKIMH, XUMHUECKOE PaBHOBECHE), TEOPUHU U

OJICKTPOJIUTHI, HEIJICKTPOJINTHI,

ANEKTPOJIUTUYECKAS OKHCJIUTE]Ib,  BOCCTAaHOBHUTEIIb,
3aKOHBI (TEOpUsS XMMHUYECKOTO CTPOCHMSI OpraHuveckux BemiecTB A.M.
BytnepoBa, Teopus 3JIE€KTPOJMTHYECKOW TUCCOLMALMU, MEPUOIAYECCKUN
3akoH /.. MenneneeBa, 3aKOH COXpaHEHHUS MacChl), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3BIK XHUMHH, (PaKTOIOTUYECKUE CBEJCHHUS O CBONCTBAX,
COCTaBe, TIONYYCHHMHM U O€30IacHOM WCIOJb30BAaHUU  BaKHEUITHX
HEOPTaHMYECKUX M OPTaHUYECKHX BEIIECTB B OBITY U

npaKTqucxoﬁ JCATCIIBHOCTHU YCJIOBEKA,

- BBISIBJISATH 3aKOHOMCPHOCTHU u

MMPOTHUBOPCUUA B PACCMATPUBACMBIX SABJICHUAX,

- YMETH BBISBIISTH XapaKTePHbBIC IPU3HAKHN U B3aUMOCBSI3bh H3YUCHHBIX
MOHSTUM, IPUMEHATh COOTBETCTBYIOIINE MTOHSITHS MPU ONMMCAHUU CTPOEHUS
Y CBOMCTB HEOPTraHMYECKHUX M OPraHUYECKUX BELIECTB U UX MPEBpAIlCHUN;
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- BHOCHTh KOPPEKTHBBI B JICSTEIHHOCTS,
OLCHUBATL COOTBCTCTBUC PC3YJILTATOB ILCIIAM,
OLICHUBATh PUCKU MOCIICACTBUI EITEILHOCTH; -
pa3BHUBATb KpCaTHuBHOC MBIIIJICHHUEC npu
PEILICHHUH KHU3HEHHBIX IIPOOIeM

0) 6a30BBIe HCCIE0BATEILCKHE TelCTBUS: -
yueOHo-

MIPOEKTHOMN

BJIaACTH HaBbIKaAMHA
HCCIICIOBATEIIHLCKOM u
JACATCIIbHOCTH, HABBIKAMU

paspenieHus mpooIem;
- BBISIBJIATH MIPUYHUHHO-CJIC/ICTBEHHBIE
CBsA3H U aKTyaJII/IBI/IpOBaTI) 3aaaqy, BBIABUT'ATb
TUIIOTE3Y €€ peuIeHus, HaXOJINUTh
apryMeHThbI

YTBEP)KJCHM, 33/1aBaTh MapaMeTpbl U KPUTEPUN

JJI1 10Ka3aTcJIbCTBaA CBOMX

peLICHUS;
- AHAIM3UPOBATh IIOJIyYCHHBIE B  XOJE
pemeHuss 3aJadu  pe3yibTaThl, KPUTUYECKH

OLCHUBATb UX JOCTOBCPHOCTH, IIPOrHO3UPOBATH
HN3MCHCHHUC B HOBLIX YCIIOBUAX;

- yMETh
MO3HABATENbHYIO W TPAKTHYECKyI0 001acTu

HepeHOCI/ITI) 3HAHUA B
JKU3HENEATEILHOCTH,

- YMCTI) I/IHTel"pI/IpOBaTI) 3HAHUA U3 paSHI)IX
MPEAMETHBIX 00J1acTel;

- BBIABUTATh HOBBEIC niaeu, npe;maraTL

OPUTMHAJIBHBIC IOAXOAbI U PCHICHU A,

BBISIBJISITh ~ B3aUMOCBSI3b  XUMHYECKMX 3HAHMA C  TOHATUSMH U
IPE/ICTABICHUSMH JPYTHX €CTECTBEHHOHAYYHBIX IIPEIMETOB,;

- YMETh HCIIOJIb30BaTh HAMMEHOBAaHHS XUMHUYCCKHX COCAMHEHUMN
MEXIYHApOJHOIO COI03a TEOPETHYCCKOW W NPUKIAJHON XUMHU H
TPUBHAIbHBIC HA3BaHUS BAKHEHIIMX BEIISCTB (ITHIICH, allCTHJICH,
rIMIepuH, GpeHon, GopManbaeru, yKCycHas KHCIOTa, TIUIMH, yrapHbIA
ras, yrJICKUCJIbIi Ta3, aMMHUaK, TalleHas HM3BECTb, HETalllcHas H3BECTb,
NUThEBasl COJa W JIPYTHX), COCTaBIIATH (DOPMYJIbI HEOPraHUYECKUX U
OpPraHMYECKUX BEILECTB, YPABHCHUSI XUMHUCCKUX PEAKIHid, OOBSICHATh UX

CMBICJI; IIOATBCPIKAATb XapPAKTCPHLIC XHUMHUYCCKUC CBOMCTBaA BCIICCTB

COOTBETCTBYIOIIMMHM  JKCIEPUMEHTAMH W 3alUCAMH  YpaBHEHUH
XAMHYECKHUX PEaKIUI;
- YMETH YCTaHABJIUBATh MIPUHAIIEKHOCTD M3YYEHHBIX

HEOPraHMYECKUX U OPraHUYECKHX BEIIECTB K OMpEeNIEHHBIM Kjaccam M
rpynnaM COEIMHEHMM, XapaKTepu30BaTh HMX COCTaB M Ba)KHEWIINE
CBOMCTBA; OMNpPEACNSITh BUIbI XUMHUUECKUX CBSI3€HM (KOBAJICHTHAs, HOHHAS,
MeTaJlTn4ecKasi, BOAOPOIHAS ), TUTIbI KPUCTAIUTUIECKIX PEIIETOK BEIIECTB;
KJIaCCU(UIIUPOBATH XUMUYECKUE PEAKIINH;

- chopMHUpOBaTh MPECTABICHUS: O XHMHUYECKOM COCTaBISIONICH
€CTECTBEHHOHAYUYHOM KapTHHBI MUPA, POJIM XUMHUU B MO3HAHWUU SIBICHUU
OpUpoAbl, B (OPMUPOBAHWUU MBIIUICHUS U KYJIbTYPbl JIMYHOCTH, €€
(G YHKIIMOHATEHOM HeoOX0anUMON st

MNPAKTUYCCKUX 3alad U ISKOJOTUYCCKU 000OCHOBAHHOI'O OTHOILICHHS K

T'paMOTHOCTH, pemicHuA

CBOEMY 37J0POBBIO M IPUPOJIHOM CPEJIE;

- yMETb MPOBOJUTH pacueTbl IO XUMHUYECKUM (opmynam U
YPaBHEHUSM XUMHYECKHX pEaKIUil C HCIOIb30BaHUEM (PU3NUYECKUX
BEJIMYMH, XapaKTEPU3YIOIIUX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI:

Macchl, 00bemMa (HOpMallbHBIE YCJIOBHS) Ta30B, KOJHMYECTBA BEIIECTBA;
HCIOJIb30BATh CUCTCMHBIC XUMHUUYCCKUC 3HAHUA U TPUHATHA peLHeHI/Iﬁ B
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- CIIOCOOHOCTh HX
B IIO3HABATEIILHOU U
MIPAKTUKE

HCITOJIL30BaHUS
COLIMATIbHON

KOHKPETHBIX »XHU3HCHHBIX CHUTyalUsaX, CBA3AHHBIX C BCIICCTBAMH H HX
MMPUMCHCHHEM

OK 02. cnonb3oBaTh
COBpPEMEHHBIE CPEZICTBA
MIOWCKA, aHAJIN3a U
WHTEPIIPETAUN
UHPOpPMALIUU 1
WH(OPMAIIMOHH bIe
TEXHOJIOTUH IS
BBITOJIHCHUS 32144
npodeccuoHal bHOM
JeSITeIIbHOCTH

B 00/1acTH HEHHOCTH HAYYHOI0 MO3HAHMA:
- c(OPMHPOBAHHOCTE ~ MHPOBO33PEHHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHSI HAyKU U OOILIECTBEHHOW HPAKTUKH,
KYJIBTYD,
CIOCOOCTBYIOIIETO0 OCO3HAHHUIO CBOETO MECTa B

OCHOBAHHOTI'O Ha JHUajiore

MOJIMKYJIBTYPHOM MHPCE;

- COBEpPUICHCTBOBAHHE  S3BIKOBOM M
YUTATEIbCKOM  KyJbTYpbl  Kak  CpeacTBa
B3aUMOJICHCTBUSL MEXIY JIIOABMHU U IO3HAHMS
MUpa;

- OCO3HaHUE LIEHHOCTH Hay4YHOH
JACATCIIbHOCTH, T'OTOBHOCTbH OCYHICCTBJIIATH
MIPOEKTHYIO U

HCCIIEIOBATENIbCKYIO JIEATENBHOCTD

WHAVBHUAYAJIBHO U B TPYIIIIE;
OBiageHne YHUBEPCAIbHBIMH Y4YeOHBIMH
NMO3HABATEJbHBIMU JIICTBUSIMHU: B) padoTa ¢
uHpopmanmei:
- BJIA/IETh HaBbIKaMU MOJTyYEHUs
uH(pOpMallMl W3 HMCTOYHHUKOB PA3HBIX THUIIOB,
CaMOCTOSITENIHO OCYILECTBIATh IIOUCK, aHAJIN3,
CUCTEMAaTHU3alNIO0 u MHTEPIIPETAINIO
UHpOpPMALIUK  PA3IMYHBIX BHJIOB U  (HopM

MpeJICTaBICHMUS;

- YMETh IUIAHUPOBAaTh M BBINOIHATE XUMHYECKHUH SKCHEPUMEHT
(mpeBpallleHusT OpPraHMYeCKUX BEIIECTB IPU HArpPEBAHUHU, IIOTY4YEHUE
ATUJIEHA U U3YYEHHUE €r0 CBOMCTB, KAUECTBEHHbBIEC PEAKLMU HA AJIbJIETH]IbI,
Kpaxmall, YKCYCHYIO KHUCIJIOTY; JeHaTypauus OeIKOB IpU HarpeBaHUH,
LBETHbIE peaKkuu OENKOB; MPOBOJUTh pEAKLUU HOHHOIO OOMeHa,
ONpEAENATh CpeAy BOIHBIX pPAacTBOPOB,

Cy.]'IL(l)aT', Kap60HaT' H XJIOPHUA-aHKMOHBbI, Ha KAaTHMOH aMMOHH:A; pPCIIaTb

KauCCTBCHHBIC PCAKIMU Ha

JKCIIEpUMEHTaJbHbIE 337auu 1o TeMaM "Meramibl" U "Hemeramnsl") B
COOTBETCTBUM C INpaBWJIAMH TEXHUKH O€30MaCHOCTH INpH OOpalLeHUU C
BEIIECTBAMH U JJa0OPAaTOPHBIM 000pYI0BAHUEM; IIPEJICTABIIATh PE3YIbTATHI
dbopme
COOTBETCTBYIOIIUX peakUui U (OopMyIupoBaTh BBIBOJBI Ha OCHOBE 3TUX

XUMHYECKOTO  OKCHEpUMEHTa B 3allUCH  ypaBHEHUIA
pe3yIbTaTOB;

- YMETh aHATM3UPOBATH XUMHUECKYIO HH(POPMAIIHIO, TIOTYIaeMYI0 U3
pa3HBIX UCTOYHHKOB (CPEICTB MAacCOBOW MH(poOpManuu, cetb MHTEpHET u
ApyrHe);

- BJIAJIETh OCHOBHBIMH METO/IaMH HAYYHOTO IO3HAHHWS BEIIECTB H
XUMHUYECKHX SIBJICHUH (HaOI01eHIE, H3MEPEHUE, SKCTIEPUMEHT,
MOJICIUPOBAHHE);

- YMETh TPOBOJWUTH pACUETHl IO XHMHYECKHM (QOpMylIaM H
YPaBHEHHSIM XUMHUYECKHUX pEaKIHid C WCIOJIb30BaHUEM (PUIUICCKUX
BEIMYMH, XaPaKTEPU3YIOIIMX BEHIECTBA C KOJMYECTBEHHOH CTOPOHBI:
Macchl, o0bemMa (HOpMaJbHBIE YCIIOBHS) Ta30B, KOJIMYECTBA BEIECTBA;
UCTIOJIB30BaTh CHUCTEMHbBIC XHMUYECKHE 3HAHUS JUISl TIPUHSTHS PEUICHUH B
KOHKPETHBIX JKM3HEHHBIX CHUTYallUsiX, CBS3aHHBIX C BEIIECTBAMHM M HX
PUMEHEHHUEM
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- CO3JaBaTh  TEKCTbl B  Pa3JIMYHBIX
dopmarax ¢ yueToM HazHaueHHs MH(poOpMaIu
U LEJIeBOM ayIUTOPUH, BEIOUpAst ONTUMATIBHYIO
(dbopMy mpeacTaBICHUS U BU3YAIN3allNH;

- OLICHUBATh JIOCTOBEPHOCTD,
JETUTUMHOCTh MH(OPMALIUU, €€ COOTBETCTBHE

IMIpaBOBbBIM U MOPAJIbHO-3TUYCCKUM HOPMaAM;,

- HUCIIOJIB30BAaThb cpeacTBa
I/IH(1)OpMaI_II/IOHHBIX n KOMMYHUKAIITUOHHBIX
TEXHOJIOTrui B pPCIICHUHA KOTHHUTHBHBIX,

KOMMYHHKATHBHBIX W OPTaHU3AIMOHHBIX 3a/1a4
¢ coOI0IeHIEeM
TpeOoBaHM
0€30I1aCHOCTH,

OProHOMHKH, TCXHHUKHU

TUTUEHBI, pecypcocOepeKeHHsl, MPaBOBBIX U
THUYECKMX HOPM, HOpPM HH(OPMALMOHHOM
0€30I1aCHOCTH;

- BJAaJ€Th HABbIKAMHU pAclO3HABAHUA W
3aluTel  MHGOpMauu, HHOOPMALIMOHHON
0€30I1aCHOCTH JINYHOCTH;

OK 04.

O dexTuBHO
B3aUMO/ICHCTBOBATH U
paboTath B
KOJUIEKTUBE U
KOMaH e

- TOTOBHOCTbH K CaMOpa3BUTHUIO,
CaMOCTOATCIIBHOCTU U CaMOOIIPECACIICHHUIO,

-OBJIaJICHUE HaBBIKAMH yueOHo-
HCCIIEIOBATENILCKOM, MPOEKTHON U
COIMaJIbHOM

NeATeIILHOCTH,

Osaanenue YHHMBEPCAJIbHBIMH

KOMMYHHKATUBHBIMHA JeHCTBUSIMHU:

- yMeTh IUIQaHUPOBATH ¥  BBINOJNHATH XUMHUYCCKUH IKCIICPUMEHT
(IpeBpaleHust OpraHMYECKUX BEIIESCTB IPH HArPEBAaHUH, TIOTYICHHE
STHUJIEHA U U3y4YEHHE €T0 CBOMCTB, KAUeCTBEHHBIE PEAKIIUU Ha aJIbJACTUIbI,
Kpaxmall, YKCYCHYI0 KHCJIOTYy, JCHATypanus OeIKOB IpHU

HarpeBaHuH,

[BETHBIC PEaKIUH OCIKOB;
oOMeHa,

OTIPE/ICIIAT CPETY BOJHBIX PACTBOPOB, KAYSCTBCHHBIC PEAKITUH Ha CYIIb(aT-
KapOoHAaT- ®  XJIOPUA-aHUOHBI, HAa KATHOH  aMMOHWUS; pellaTh

OpoOBOAWUTE pPEAKIMKU HWOHHOI'O
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0) cOBMeCTHas J1eSITeJIbHOCTD.

- IOHUMAaTh U UCIOJIb30BaTh IIPEUMYILECTBA
KOMaHJHON ¥ UHJIMBUyaJbHOU paboThI;

- IPUHUMATD LI€JIM COBMECTHOM JEATEIILHOCTH,
OpPraHM30BBIBATE U KOOPAMHHUPOBATH JCHCTBUS
[0 €€ JOCTHKEHHUIO: COCTaBIATH IU1aH
JEHCTBUM, pacHpenciarb poiad C  y4eToM
MHEHUH Y4YaCTHHUKOB OOCYXIaTb pe3yJbTAThl
COBMECTHOM paboThI;

- KOOP/AMHUPOBATh U BBINOJIHATE PabOTy B
YCIOBUSIX  pPEalbHOrO,  BUPTYaJIbHOIO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBUS;

- OCYILIECTBIIATh IIO3UTHBHOE
CTpaTerMuecKkoe IOBEJACHHE B  Pa3IMYHBIX

CUTyallusiX,  NpOSBISATH  TBOPYECTBO U
BOOOpakeHue, OBITh MHUIUATUBHBIM
OBananenue YHUBepPCAJIbHBIMU

pPeryJIsTHBHBIMH J1CHCTBUSIMH:

) NpUHATHE ce0si U IPYTUX JIOIei:

- IIPUHUMATh MOTHUBBI U apTyMEHTHI JPYTUX
Joen pu aHaIM3e pe3yabTaToOB
JESTEIILHOCTH;

MpU3HABaTh CBOE MIPABO U MPABO JPYTUX JIFOICH
Ha OIINOKH;

AKCIIEpUMEHTAJIbHBIC 3a/1a4M 10 TeMaM "Metamibel" u "Hemeramsl") B
COOTBETCTBUU C MPaBUIAMH TEXHUKHU 0€30MIaCHOCTHU MIPHU 00paIIeHUU ¢
BEIIECTBAMH U J1a00paTOPHBIM 000PYAOBAHUEM; MIPEICTABIISATH PE3YIIbTATHI
XUMHYECKOTO IKCIIEPUMEHTa B (hOpMe 3alliCH ypaBHEHUI

COOTBETCTBYIOIUX PEAKIUN 1 (POPMYTUpPOBATh BHIBOBI HA OCHOBE 3TUX
pE3yJIbTaTOB

- Ppa3BUBaTh CHOCOOHOCTh TIOHMMATh MHUP C
MO3UIUH JIPYTOro YeJIOBEeKa;




OK 07.
ConeilicTBOBaThL
COXpaHEHUIO
OKpY>Karoleu
cpenpl,
pecypcocOepereHuIo,
PUMCHSITh
3HaHUA 00
U3MEHEHUU
KJIMMAaTa,
TIPHHITATTBI
OEpEKITUBOTO
MPOU3BOJICTBA,
3¢ dexTHuBHO
JIEHiCTBOBATH B
Ype3BhIYAITHBIX
CUTYaIUAX

[IPOLIECCOB Ha
COLIMAJILHOM

B o0Js1acTH 3K0/10IrM4€CKOr0 BOCIIUTAHUS:

- ¢(OPMHUPOBAHHOCTD IKOJIOTHUECKON
KYJbTYpBHlI,

ITIOHUMaHUE BIIUSHUS COLUATIBLHO-
SKOHOMUYECKHUX

COCTOSHME  IPUPOJHOMN U
Cpefbl, OCO3HAHUE III00aTHLHOTO
XapakTepa 3KOJOTHYECKUX MPOOIIeM;

- IUNITAHUPOBAHUE U OCYIIECTBIICHHUE JICHCTBHI B
OKpY’Kalolllel cpefie Ha OCHOBE 3HaHUs Leei
YCTOMUYMBOIO Pa3BUTHS YEJIOBEUECTBA;
AKTUBHOE HENPUSITHE IEHCTBUM, IPUHOCIIIUX
BpEJl OKpYXarollen cpere;

YMEHHE NMPOTHO3UPOBATH HEOIArONPUSITHBIE
3KOJIOTUYECKHE MOCIIEACTBUS
MPEANPUHUMAEMBIX JEHCTBUN, IPENOTBpALIaTh
uXx;

pacumpeHue OnbITa
JKOJIOTUYECKOMN HAIIPaBICHHOCTH,

- OBJIaJIeHUE HABBIKaMU y4eOHO-
UCCIEA0BATENbCKOM, MPOEKTHOU U COLMANTBHON

ACATCIIBHOCTH

ACATCIIbHOCTH,

chopMUpOBaThH XUMUYECKON
COCTAaBJIAIOLIEH

€CTECTBEHHOHAYYHOUW KapTHHBI MUPA, POJIM XUMUH B TO3HAHUU SIBICHUI

OpUPOBL, B (POPMUPOBAHMH MBIIUICHUS U KYJIbTYPHI JINYHOCTH, €€

(YHKIMOHATBHONH  TPaMOTHOCTH,  HEOOXOAMMOW AN peIIeHHs

HNPaKTHYECKUX

33124 U 3KOJIOTUYECKH 000CHOBAaHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO U

HNPUPOIHOH Cpee;

- YMETb COOIOIAaTh MPaBHJiIa YKOJIOTUIECKH [eJIECO00Pa3HOT0 MOBECHUS B

OBITY U TPY/ZIOBOH JIESATEIBHOCTH B LENSX COXPAHEHHSI CBOETO 3/I0POBbS

OKpY>Xaroliel MPUPOTHOI CPebl; YUUTHIBATH ONACHOCTh BO3JCHCTBHS Ha

YKMBBIC OPTaHU3MBbI OTIPEICIICHHBIX BELIECTB, IOHMMasi CMBICI IOKa3aTels

npeleIbHON JOMYCTUMOM KOHIIEHTPAIUU

IpCACTABJICHUA: 0




2. CTpyKTypAa U coaepkaHue y4eOHOU TUCIUTIIHHBI

2.1. O0beM JUCUMILUIMHBI U BUAbI y4e0HOI padoThl

Bup yuedHoii padoTbl Oobvem ¢
yacax

MaxkcuManbHas yueOHasi Harpyska (BCero) 68
OO6s3aTenbHas aynuTopHas yuyeOHast Harpy3ka 51
BT. U..

Teopernueckue 3aHATHS 17
MIPaKTUYECKHUE 3aHITUSI 34
CamocrosTenpHas padbora 17

IIpomeskyTouHas arrecTaums: Au@.3a4eT

1 cecmectp




2.2. TemaTu4ecKHUil IJIaH U COAepPKaAHMe TUCIUIINHBI

Conep:xanue yueOHOro Marepuasa (0CHOBHOe U NPodecCHoOHAIBHO-

HaumeHnoBaHue pa3iesioB u dopmupyembie
OpPHEHTHPOBAHHOE), JIA00PATOPHBIE U MPAKTHYECKHE 3aAHATHS, 06
TeM . bEM HaCO0B | gommeTeHUHH
NMPUKJIATHON MOTYJIb
1 2 3 4
OcHoBHOE coiep:KaHue 34
Pazgen 1. OcHOBBI cTPOEHUS BelleCTBA
Tema 1.1. OCHOBHOE CO/IeP/KAHUE 4 OK 01 OK
BBenenue. 02
TIpeMeT i 32124 XuMun Teoperuyeckue 3aHATHS 2
Hay4Hple MeTOnIbl TMO3HAHHS BEIIECTB M XUMHUYSCKUX SIBJICHHH. Polb 2
AKCIIEPUMEHTA U TCOPUH B XUMUHU. MOIeTUpOBaHNE XUMUYECKUX ITPOILIECCOB
IMpakTuyeckue 3aHATHSA 2
MonenrpoBanue XuMHUYECKHX IporeccoB. O0IIas XxapakTepuCTHKA 5
MIPOIIECCOB
Tema 1.2 OCHOBHOE COIep:KAHME 4 OK 01
ATOMHOMOJIEKY/ISIPHOE OK 04
TeopeTnyeckue 3aHATHSA 2
yuyeHue. OCHOBHbIE 3aKOHBI H o 5 X - >
OHSITHS XHMUK CHOBHBIC TIOHATHS XuUMHH. BemecTBo. AToM. Morekyia. XI/IMI/I‘-IGCKI/II/‘I’
aneMeHT. Aitotponus. [IpocTeie u cinoxkHbie BeniecTBa. KauecTBeHHbIN U
KOJIMYECTBEHHBIA COCTAB BEIIECTB. XMMHUYCECKHE 3HAKH U (DOPMYIIBI.
OTHOCHTETbHBIC aTOMHAs M MOJICKYJIsIpHast Macchl. KomudecTBo BemiecTsa.
IIpakTnyeckune 3aHATHSA 2
CocraBrienne XuMHYECKUX PopMyI 1Mo BaieHTHOCTH. OmpeneneHue 2
OTHOCHUTEIILHOW U MOJIEKYJISIPHOW MAacChI, KJIacCa HEOPTaHUIECKUX
COCTMHEHHH, TPUMEPHI, HA3BaHMUS.
CamocrosrenbHas pabora 5
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Tema 1.3

CrtpoeHue aTtoma,
nepuoguvecKasi cucremMa

XUMHUYECCKHUX IJICMCHTOB

OcHOBHOe coiep:KkaHue

TeopeaneCRue 3aHATHSA

CoBpemeHHass Mojenb cTpoeHus: aroma. CHMBOJIMYECKUN SI3bIK XUMHH.
XUMHUYECKUH AJIEeMEHT. DIEKTPpOHHAsA KoHpuryparus atoma. Kimaccuduxarms
XMUMHYECKUX JJIEMEHTOB (s-, P-, d-3nemenThl). BaneHTHbie AJIEKTPOHBI.
BasieHTHOCTSB. OneKTpoHHas npupoza XUMHYECKOU CBSI3H.
ONeKTpOOTpULATENbHOCTb. BuIbl  XuUMHuUecKOW CBA3M  (KOBaJIEHTHAs,
WOHHAsi, MeTaJNIn4yecKas, BOJOPOHAs) U CIIOCOObI ee 00pa3oBaHUs

HpaRanecmle 3aHATHUSA

Pemenne 3amanmii HAa  MCIIOJB30BAaHHME XUMHYECKOH CHMBOJIMKH H
Ha3BaHUM COeJUHEHHI [0 HOMEHKJAType MEXIYHapOJHOTO CO3a
TEOPETUYECKOM U TNPUKIAJIHOW XHMHUU W TPUBHAIBHBIX Ha3BaHUW JUIA
COCTaBJICHUS] XMUMHYECKUX (POPMYJI JIBYXAaTOMHBIX COEAUHEHUN (OKCHIOB,
Cynb(UIOB, TUAPUIOB H T.II.) M JAPYrUX HEOPTraHUYECKHX COEIUHEHUM
OTJICNbHBIX KIIACCOB.

IIpakTueckue 3a1aHusl Ha YCTAaHOBJICHUE CBS3U MEXIY CTPOCHHEM aTOMOB
XAMHMYECKUX JJIEMEHTOB M  IEPUOJUYECKMM HW3MEHEHHEM  CBOMCTB
XUMHYECKHX DJIEMEHTOB W UX COCAWHEHHI B COOTBETCTBHH C ITOJIOKEHHUEM
ITepuoanyueckoil CUCTEMBI.

OK 01

CamocrosTenbHas paboTa

Pa3nen 2. Xumuueckne peakuumn

Tema 2.1.
OcCHOBHBIE KJIACCHI

OcHoBHOe coaepKaHue

Teoperuyeckue 3aHATHS

12

OK 01
OK 04




HEOPraHuYecKHX
coeHuHEeHH

[Tpenmer Heopranndeckoit xumun. Kiaccudukaius HeopraHmueckux
BeniecTB. [IpocTeie u cnoxHble BemecTBa. OCHOBHBIE KIACChI CIIOKHBIX
BelIeCTB (OKCUIbI, THIPOKCUIBI, KUCIOTHI, coJin). B3aumocBs3b
HEOPraHMYECKUX BEIIEeCTB. ArperaTHble COCTOSHUS BEIIECTBA.
Kpucrannnueckue u amop¢HbIie BellecTBa. TUIBI KPUCTAJUIMYECKUX PEIIETOK
(aTomMHas1, MOJIEKYJISIpHAsl, HIOHHAs!, MEeTajlIndeckas). 3aBUCUMOCTh
(bu3nYeCKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAIUTMUECKOMN pElIeTKH.
3aBUCUMOCTh XMMUYECKON aKTUBHOCTHU BEILLIECTB OT BUJA XUMHYECKOU CBS3U
U TUIA KpUCTaNIM4eckol pemeTku. [T puunHbel MHOrooOpas3us BEIIeCTB

IIpakTHyeckue 3aHATHS

Homenkatypa HeOpraHuuecKiX BEIECTB: Ha3BaHUE BEIIECTBA UCXOS U3 X
XUMUYECKON (hOPMYITbI WIIH COCTaBICHUE XUMUUYECKOU (hOPMYJIIbI UCXOI U3
Ha3BaHus BemiecTBa mo MexayHapomHoi (MIOITAK) wnu TpuBHaibHOIMA
HOMEHKJIATYypE.

Penienue MPAKTUYCCKUX 3aJJaHuil 1O KJ'IaCCI/I(i)I/IKaLII/II/I, HOMCHKJIATYypE U
XUMHUYCCKUM CI)OpMy.]'IaM HCOPraHNYCCKUX BCHICCTB PA3JIMYHBIX KJIACCOB
(yrapHLIﬁ ras, er'IeKI/ICJ'IHﬁ ra3, aMMHuakK, ramcHas HW3BCCTb, HETalIcHasda
N3BCCTh, IIUThHCBAsA COJa U I[pyTI/IX)Z Ha3bIBaTb M COCTaBJIATH q)OpMyJ'IBI
XUMHYCCKUX BCHICCTB, OIMPEACIIATE NPUHAMJICIKHOCTD K KJIACCY.

Tema 2.2.
O01me CBOMCTBA METALJIOB U
HEeMEeTAJJIOB

OcHoBHOE CoAEpKaHuE

Teoperuyeckue 3aHATHS

Mertasmibl. OOmme pu3nveckrue 1 XuMU4eckre cBoiicTsa MetamioB. CriocoOsl
NOJlyueHUs. 3HAUE€HUWE METANIOB U HEMETAUIOB B IPUPOAE H
KU3HEJEATEIbHOCTH 4esoBeKa M opranu3moB. Kopposusi metaymioB: BHbI
KOPPO3HH, CIIOCOOBI 3aIUTHI METAJJIOB OT KOPPO3UHU

Hewmerannel. OOmue Qu3nueckue W XUMHUYECKHE CBOWCTBA HEMETAJIOB.
Tunuunsle cBoiictBa HemetauioB IV— VII rpynn. Knaccudpukamus wu
HOMEHKJIaTypa COCIUHEHUH HeMeTauioB. KpyroBopoTbl OHOT€HHBIX

AJIEMEHTOB B IIPUPOLE
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OK 01
OK 07




IIpakTnyeckue 3aHATHS

CocraBieHne YpaBHEHMM XMMHMUYECKHX PEAKLUUH C y4acTUEM IPOCTBIX U
CJIOKHBIX HEOPraHMYECKHX BEILECTB: METAJUIOB M HEMETAJUIOB;, OKCHJOB
METaJUIOB, HEMETAJIOB U aM(OTEPHBIX 3TIEMEHTOB; HEOPraHUUECKUX KUCIIOT,
OCHOBaHMH U  aMQOTEpHBIX THIPOKCHJIOB; HEOPraHMYECKHX COJEH,
XapaKTEepPU3YIOLUX UX CBOKCTBA.

Pemienne  1mpakTHKO-OPUEHTHUPOBAHHBIX TEOPETUYECKUX  3aJaHMM  Ha
CBOWCTBA, COCTaB, IOJYy4YEHHE M O€30IIaCHOE HCIOJIb30BAHUE BAXKHEUIIMX
HEOpPraHUYECKUX BEIIECTB B OBITY U MPAKTUUECKOMN AESATEIbHOCTH YEIOBEKA

CamocrosiTenbHas padoTa

Tema 2.3.
Teopus 371eKTPOJIUTHIECKOMH
AUCCOLUALMU

OcHoBHOE CoAcpKaHue

Teopernveckue 3aHATHHA

Teopust >MEKTPOIUTUUECKON TucCOaui. MIOHBI. DJIEKTPOIUTHI,
HEeANeKTpoauThl. Peakiiuu nonHoro odmMena. CocraBiieHHEe peaKiiuii
MOHHOTO OOMEHA ITyTEM COCTABJICHUSI X TTOJTHBIX M COKPAIIEHHBIX HMOHHBIX
ypaBHeHUN. KHUCTOTHO-OCHOBHBIE peaKInu. 3ajaHus Ha COCTaBICHUE
MOHHBIX pEaKIHil

IIpakTHyeckne 3aHATHA

HccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY UCXOJHBIX U
o0pa3yromuxcs BEIIeCTB) U MPU3HAKOB XUMHUYECKHX peakiuil. [IpoBenenue
peakiuii HFOHHOro 0OMEHa, OIpe/IeNIeHUe CPe/Ibl BOJHBIX PacTBOPOB.
3alaHus HA COCTaBJIICHUE NOHHBIX peakLui

OK 01

Tema 2.4.
I'maposus coueit

OcHoBHOe coaep:xaHue

Teoperuyeckue 3aHATHS

0K 02

MexaHu3M THIPOIIU3a COJICH Pa3IMYHOTO COCTaBa, CyTh MpoIecca MHIPOIIu3a,
POJIb TUAPOJIM3a B IPUPOALC U JKU3HU YCIIOBCKA

IIpakTnyeckue 3aHATHS
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OOBsICHATH MpOIECCHI, POTEKAIOLINE B pacTBOpax COJIEH, IMpeEICKa3bIBaTh
pPEaKLMIO pacTBOpa B 3aBHCUMOCTH OT COCTaBa COJM, IOJBEpraroueics
THIIPOJIN3Y, 00pa30BaHKE KUCIIBIX K OCHOBHBIX COJICH B PEaKIMAX TUAPOIIH3a,
3alIUCBHIBaTh COKpALICHHBIE MOHHBIE U MOJIEKYJIIPHBIE YPAaBHEHMS PEaKLUi
THIPOIH3a

Tema 2.5.
OKHCINTEIBHO-
BOCCTAHOBHTEJIbLHBIE
peakuuu

OcHOBHOe coiep:KaHue

TeopeaneCRue 3aHATHSA

Krnaccudukanus XuMHYECKUX peakiuid. Peakiuu coeIMHCHUS, PA3JI0KCHHUS,
3amenieHus, ooMmena. Karanuruueckue peakuuu. O6patumMbie 1 HeoOpaTUMbIE
peakiuu. ['OMOT€HHbIE M TETEPOTCHHBIE PEAKIUU. IDK30TEPMHUUYECKUE U
SHAOTEPMHUUECKHUE peakiuu. TermaoBoil 3PQeKT XUMHUYECKUX pPEeaKIHi.
TepmoxuMHuuecKkre ypaBHEHHUS.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  peakiuu.  CTeneHb  OKHCIICHHUS.
Oxucnutenp W BOCCTaHOBIEHHE. BoccraHoBuTens M okucieHue. Metoj
AJIEKTPOHHOrO OanaHca JJs COCTABJICHUS YPaBHEHHM OKHUCIIUTEIbHO-
BOCCTAHOBUTEIbHBIX PEAKIUHI

IIpakTH4eckne 3aHATHA

Knaccugukamus BemecTs W IMPOLECCOB C TOYKM 3PEHUS OKUCIICHUS-
BoccTaHOBJNeHNsI. COCTaBJI€HHE YpaBHEHHHM PEaKIUil C MOMOINBI0 MeToja
ANeKTpoHHOro OanaHca. OObSICHEHHE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOM
PCAKIMHU U ITOJIOKCHUA XUMHUYCCKOI'0 PABHOBCCHUSA OT PA3JIMYHBIX q)aKTOpOB

OK 01
OK 02

CaMocTrosTenpHas pa60Ta

5

HpOMe)KyTO‘IHaH aTTeCTalmd 10 JUHCHUIIJINHE

Jdud.3auer

Bcero

34
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3. YcaoBus peau3aniy NporpaMmbl y4eOHOH JUCHTUTITIMHBI

3.1. TpeOoBaHMsI K MUHMMAJIbLHOMY MaTePUAJIbLHO-TEXHUYECKOMY
o0ecre4yeHNI0

Peanuzammsi mporpamMMbl  TUCHUILIMHBI  TpeOyeT HAIMUYUSA — CICAYIOMUX
CHEeIUaTbHBIX TOMEIIEHU: Y4eOHOr0 KaOMHETa XUMUHU.
O6opynoBanue yueOHOro kaduHera:

- HarAgHble mocoOus (HaOOpHI IIAPOCTEPKHEBBIX MOJENEH MOJEKYII,
MOJIENIA KPUCTAITMYECKUX PEIIETOK, KOJUIEKIIMA MPOCTHIX U CIIOKHBIX BEIIECTB
W/WIIH KOJUIEKIIUY TIOJIMMEPOB; KOJUICKIIUSI TOPHBIX MOPOJ U MUHEPAJIOB, TabJIuIla
MenneneeBa, yueOHble (GUIbMBI, IUPPOBBIE 00pA30BATEIBHBIC PECYPCHI).

- JTUJAKTUYECKHUE MaTepuasibl (3aJaHusi IJi1 KOHTPOJBHBIX paldoT, AJIs
Pa3HBIX BUJIOB OLICHOYHBIX CPENICTB, NU(PHEepEeHIIMPOBAHHOTO 3a4eTa U JIp.);

- TEeXHMYECKHE CpeAcTBa 00yuyeHUs (MEepCOHATBHBIA KOMIIBIOTED C
JIUIEH3UOHHBIM TPOTPAMMHBIM 00€CTIECUeHHEM; MYJIbTUMEAUNHBIA TPOEKTOD;

HHTCPAKTHBHAA NOCKA, BBIXO B JIOKAJIBHYTO CeTI));

3.2. UudopmanmoHHoe odecnevyeHue 00yueHust

1. Xumus: yue6noe nocooue nist CIIO / cocraBurenu I'. FO. Boctpukosa, E. A.
Xopoxopauna. — Capatos : [Ipodo6pazoBanue, 2019. — 91 ¢. — ISBN 978-5-
4488-0369-7. — TeKcT : 27eKTPOHHBIN // DIEKTPOHHBIN pecypc nudpoBoii
obpazoBarensHOi cpensl CIIO PROFo6pa3zoBanme : [caiit]. — URL:
https://profspo.ru/books/87280

2. bonapipena, O. U. Xumus: 3anaunuk mis CIIO / O. U. bonneipesa, O.

1. Kymnapesa, I1. A. [Tonomapea. — CapatoB: [Ipodobpazosanue, 2020. — 140
c. — ISBN 978-5-4488-0595-0. — TekcT : 31eKTpOHHBIN // DIEKTPOHHBINA PECYPC
nudpoBoii oopazoBarenbHOi cpenbl CIIO PROFo6pasoBanmue : [caiit]. — URL:
https://profspo.ru/books/92199

3. Hpoznos, A. A. Xumus: yaednoe nocooue mist CI10 / A. A. [Ipo3nos,
M. B. [Ipo3noBa. — Caparos : Hayunas kaura, 2019. — 317 ¢. — ISBN 978-5-
9758-1900-0. — TekcT : SJIeKTPOHHBIA // DHEKTPOHHBIN pecypc IudpoBoi

obopazoBarensHoil cpeast  CIIO PROFo6pazoBamme : [cait]. — URL:
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https://profspo.ru/books/87280
https://profspo.ru/books/87280
https://profspo.ru/books/92199
https://profspo.ru/books/92199

https://profspo.ru/books/87083 4. Jlyneiiko, T. I'. Xumus: yaeouuk mist CIIO / T. T'.
Jymeiiko, O. B. J[g6mo, E. A. PemernuxoBa. — CaparoB, Mocksa
[Ipodob6pazoBanue, At [Tu Ap Meaua, 2020. — 308 ¢. — ISBN 978-5-4488-0433-
5, 978-5-4497-0395-8. —

TekcT : 37eKTpOHHBIN // DNEKTPOHHBIN pecypc HUPPOBOK 00pa30BaTEILHON CpeIbl
CIIO PROFo6pa3oanue : [caiit]. — URL.: https://profspo.ru/books/94217

3.2.2. Tlepeuenb UHTEpHET-peCcypcoOB, HEOOXOAUMBIX /IJISI OCBOECHHS
aucuunnabl (OI1.03)

1. DnexTponHO-O6nbMMOTEeUHas cructeMa IPRbooks www.iprbookshop.ru

2. O6pazoBarenbHas miatdopma «KFOPAMT https://urait.ru/

3. DnexkTpoHHO-O0nbMMoTeuHas cuctema «JIanby https:/e.lanbook.com/

4. MOb (MexBy3oBckas asekTponHast ouonuorexa) HI'TIY https:/icdlib.nspu.ru/
5. HAYUHAS DJIEKTPOHHAS BUBJIMOTEKA eLIBRARY.RU

https://www.elibrary.ru/
6. CIIC «KoncynpranT I1mrocy http://www.consultant.ru/

Pecypcel cBOOOIHOTO JOCTYNA

1.  Hayuynas snekTpoHHas OMOIMOTEKa, ITOCTPOCHHAS HA ApaUTrMe OTKPBITON
HAYKH

Pesxxum noctyna: https://cyberleninka.ru/ HeorpaHu4eHHBIN TOCTYT
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4. KOHTPOJIb M OlleHKA Pe3yJIbTATOB 0CBOEHHS Y4eOHO U CIUILTUHBI

Pe3ynomamul 00yuenusn Kpumepuu oyenku Memoowt ouyenku

- MopenupoBanue Kpurepun ouennBanus PyOexxnas arrecranus
XUMHYCCKUX ITPOLICCCOB.

PYO€e:kHOI aTTecTAUMM: U hepeHIpOBAHHBIN
OO6m1as xapakTepucTuka Hucbpep P

ATTECTOBAH - BRICTaBIIsIeETCH | 3a4€T

[IPOLIECCOB;
- CoBpemeHHas MOJENb o0yuJaromemycs,
CTPOCHMUA aTOMA. OTBCTHUBILICMY IIPABUJIIBHO Ha

CHUMBOJIMUECKUN SI3BIK XUMHUU.
XUMHYECKUH DIIEMEHT.

DneKTpoHHAs KOHPUTYpALHSI He aTTecToBaH -
aToMa;

6-20 BOompoCoB.

BBICTABJISICTCA
- Knaccudukanms .
O6y‘IaI'OH_[eMYCH, KOTOpPbIU
HCOPraHMYCCKUX BCIICCTB B
COOTBETCTBUHU C UX OTBETHJ MEHee 5 BOIIpoca.
CTPOCHHUEM;,

Kpurepun oneHuBaHusi
nugpepeHIuPOBAHHOTO
3ayera:

- OO6mume puznueckue u
XMMHYECKHUE CBOMCTBA
METAJIJIOB U HEMETAIIJIOB
CriocoObI moTydeHus; -
MexaHu3M ruipoimn3a cojaen

OTJHYHO - BLICTABISIETCA

oOyuarolemycs,
A3JJMYHOTO COCTaBa, CyTh

P » YT oTBeTHBIIEMY Ha 31-40
nporiecca ruApoIIN3a, Poib

BOIIPOCOB.
THJIPOJIH3a B IPUPOJIE U )KU3HU

Xopowo - BHICTaBIIAETCS
YeIIOBEKa;

o0yyaroremycs,
- OxucaurenpHo-

oTBeTHBIIEMY Ha 21-30
BOCCTaHOBUTEJIbHBIE PEAKLINH.

BOIIPOCOB.
CreneHb OKUCIIEHHUS.

Y10BJIETBOPUTEJIBHO -
Oxucnurens u

BBICTaBJISIETCS
BOCCTaHOBJICHHUE.

o0yyaromemycs,

BoccTanoBuTENb U OKHUCIICHHE.
Merton QJICKTPOHHOT'O OamaHca
JJIA COCTABJICHUSA ypaBHeHI/Iﬁ
OKHCIIUTCIBHO-
BOCCTAHOBUTCIIbHBIX peaKuHﬁ.

oTBeTHBIIEMY Ha 11 1
0oJiee BOIPOCOB.
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