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1. OBIIASI XAPAKTEPUCTUKA PABOYEN ITPOT'PAMMBI
OBIIIEOBPA3OBATEJIBbHON JUCIHUATIIAHBI

1.1 MecTo IMCHUILTHHBI B CTPYKTYype o0pa3oBarebHoi nporpammbl CITIO

OO6meobOpa3zoBaTeNibHass JAUCHUIUIMHA —«XHMHS»  SBISCTCS 00S3aTeIbHOW  YaCThIO
0011e00pa3oBaTeILHOrO MHUKJIA 00pa3oBaTeIbHON TporpaMmel B cooTBeTcTBHH ¢ PI'OC mo
cnenuansHoctu CIIO

40.02.04 IOpucnpynennus
(xom) (HammeHoBaHME CICIMAILHOCTH / TIPO(ECCHH )

[IpuknangHoit Moaynp BKIO4YaeT pasaen 8 «Xumus B OBITY M IPOU3BOJCTBEHHOU
NESITETPHOCTH YEeJOBEKa», KOTOPBIM peanusyeTcs s Bcex mpodeccuit/crnennanibHOCTen
METO/IOM pelIeHHs KEWCOB, CBSI3aHHBIX C OKOJOTMYECKOW O€30MacHOCTbI0 U  OLIEHKOM
MOCJEACTBUN OBITOBOM M TMPOW3BOJICTBEHHON JESITEIIBHOCTH, COOTBETCTBYIOIICH OTpacism
Oynyiei nmpodeccuoHaIbHOU IeATeTLHOCTH 00YJarOIINXC .

1.2. Illesu ¥ IUIAHUPYeMbIe Pe3yJbTAaThl 0CBOCHUS U CIHUIINHBI:

1.2.1. leau 1 3aaa49u AU CIUTIIMHBI

Conepxkanue mporpaMMbl 0011e00pa30BaTeIbHON TUCIIUTIIMHBI «XUMUS» HAIMPaBICHO
Ha JIOCTW)KCHUE CIICTYIOIUX HeJIei:

— (opMUpOBaHHE CHUCTEMbl XUMHUYECKHX 3HAHWUN KaK Ba)KHEHIIEH COCTaBJISIONMIEH
€CTECTBEHHO-HAyYHONH KapTUHBI MHpPA, B OCHOBE KOTOpPOMl JIeKaT KIIOYEBbIE MOHSTHS,
(GbyH1aMeHTalIbHbIE 3aKOHBI U TEOPUU XMMHHU, OCBOEHHUE S3bIKa HAYKH, YCBOCHHE U MOHUMAaHHE
CYIIHOCTHU JIOCTYIHBIX 0000IIeHHI MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIIEHHE C UCTOPHE
UX Pa3BUTHUS U CTAHOBJICHUS;

— ¢dopMUpOBaHHE U Pa3BUTHUE MPEICTABICHUN O HAYUYHBIX METO/IaX TO3HAHUS BEIIECTB U
XMUMHYECKUX PEaKiui, HeOOXOIUMBIX JUIsl MPUOOPETEHUs YMEHUH OPHUEHTHPOBATHCA B MUPE
BEIIECTB M XUMHUYECKHX SBJIICHUN, MMEIOIIUX MECTO B MpPHUPOJE, B TNPAKTUYECKON U
MIOBCEIHEBHOM JKU3HH,

— pa3BUTHE YMEHHMH U CHOCOOOB JESITEIBbHOCTH, CBSI3aHHBIX C HAOMIOJCHHUEM U
00BSCHEHHEM XMMHUYECKOTO SKCIEPUMEHTa, COOMIOCHUEM MpPaBHJI 0€30MacHOr0 OOpalieHus ¢
BEI[ECTBAMHU.

3agauu AUCUMILINHBI:

1) chopmMupoBaTh MOHUMAHKE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYCSCKHUX TPOILIECCOB U
SIBJICHUN B OKpYKaIOIIeH cpele, a TakKe MX CBSA3b C LEJIOCTHOW HAay4yHOW KapTHHOW MHUpa U
JIPYTUMHU €CTECTBEHHBIMU HayKaMU;

2) pa3BUTh YMEHHUS COCTaBJIATH (POPMYNIbI HEOPraHUYECKMX W OPTaHHYSCKUX BEIIECTB,
YpaBHEHUS XHMHUYECKUX peakUud, OOBSACHATH HMX CMBICI, HHTEPHPETUPOBATH PE3YIbTATHI
XUMHYECKUX IKCTIEPUMEHTOB,

3) chopmMupoBaTh HABBIKK MPOBEACHHS MPOCTEHIIINX XUMHUYECKHX 3KCIIEPUMEHTAIBHBIX
UCCIEIOBAaHUN C COONMIOJIEHMEM TIpaBHJI 0O€30MacHOr0 OOpalleHUs C BeleCTBAMU U
1a00paTOPHBIM 000PYIOBAaHHEM;
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4) pa3BUTh yMEHHsI HAaxOIWTh, AQHAIM3UPOBATh W HCIOJIB30BaTh HHPOPMAIHIO
XMMUYECKOTO XapakTepa M3 Pa3IHYHBIX HWH(GOPMAIMOHHBIX MCTOYHUKOB, BKJIIOYAs Y4EOHYIO
JUTEpPaTypy, HayyHble MYOIMKALUU U UHTEPHET-PECYPCHI;

5) chopmupoBaTh yMEHHST TPOTHO3MPOBATH MOCIEACTBHS CBOCH JEATEILHOCTH U
XMUMHMUYECKUX MPUPOJHBIX, OBITOBBIX U IPOU3BOJCTBEHHBIX IMPOLIECCOB, YUUTHIBAs BO3MOXKHbBIE
9KOJIOTHYECKHUE U COLMAIbHBIE BO3ACUCTBU,

6) chopMupoBaTh TMOHMMAHWE 3HAYUMOCTH JOCTIDKCHMH XHMHUYECKOW HAYKH U
TEXHOJIOTUH JUIsI Pa3BUTHs COIMAIBHON M IPOM3BOJCTBEHHOH chep ¢ yMEHHEM IPHBOAMUTH
MPUMEPHI UX PUMEHEHUS B Pa3IMYHBIX cepax KU3HH.

1.2.2. Ilnanupyemble pe3yJabTaTbl OCBOEHHUS 0011e00Pa30BaTebLHON TMCUMILUIUHBI B
coorBeTcTBUU ¢ PI'OC CIIO u Ha ocuoBe PI'OC COO
Ocoboe 3HaueHwe 0OmIeOOpa3oBaTebHAS JUCHMIUIMHA «XUMHUS» HUMEET TpH

dbopmupoBarnnu u paszputuu OK 01; OK 02; OK 04; OK 07u IIK, npencraBieHHBIX B
aktyanusupoBanHbix @I'OC CIIO no cnenuaibHOCTH.
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Koa n
HAHMEHOBaHHE
(popmupyembIx
KOMIIeTeH Ui

H.]IaHI/IpyeMLIe pe3yJbTaThbl 0OCBOCHUA TUCIHTHUIIJIMHBI

I[I/ICIII/IHJ'[I/IHapHLIe

OK 01. Berbupatp
CTIOCOOBI pelICHUS
3aaq
npodeccnoHaIBHO N
JeATSITLHOCTH
MPUMEHUTEIBHO K
pa3IUYHBIM
KOHTEKCTaM

Oo6mue

JIMYHOCTHBIE Pe3yJabTaThl [0JKHBI OTPaXkaThb B
YacTu:

TPY0BOI0 BOCIIUTAHMS:

— TOTOBHOCTh K  TPYHAy, OCO3HAaHHE  LIEHHOCTH
MacTepCTBa, TPYI0JIIO0UE;

— TOTOBHOCTH K aKTUBHOU JIeITeIbHOCTHU
TEXHOJOTHYECKOW H  COLMAJIbHOM  HANpPABIECHHOCTH,
CIIOCOOHOCTD WHUIIUUPOBATb, MJIAaHUPOBATH u

CaMOCTOATCIIBHO BBITNIOJIHATE TaKYIO ACATCIIBHOCTD,

— HWHTEpPEC K pa3IuYHbIM cdepam TpodeccHoHaTEHON
NESITETHHOCTH.

MertanpeaMeTHbIe pe3yJibTaThl J0JKHbI OTPAKATh:
Osaanenue YHUBEpPCAJIbHBIMH Y4eOHbIMU
NMO3HABATEJIbHbIMH AeliCTBUAMM:

a) 0a30BbIe JIOrHYeCcKHe IeiicTBUA.

— CaMOCTOSITENbHO (OPMYIUPOBATH U AKTYaIM3UPOBATH
npo0seMy, paccMaTpuBaTh €€ BCECTOPOHHE;

— YCTaHaBJIMBAaTh  CYIICCTBCHHBIH  NpPH3HAK WK
OCHOBaHWS JUI1  CpaBHCHMs, KiIacCUPUKAUU U
0000111eHM;

— OIpPEACIATh LUEIN ACATCIbHOCTH, 3aJaBaTh I1apaMETPhI
" KPUTEPHHU UX JOCTHIKCHUA,
— BBIBJIATL 3aKOHOMCPHOCTH W IIPOTHBOPCYHA B
pacCMaTpUBACMBIX ABJICHUAX,
— BHOCHUTb KOPPCKTUBBI B ACATCIBHOCTb, OLCHHBATDH
COOTBCTCTBUC PpPE3YJIbTATOB HCJIAM, OILCHHUBATHL PHUCKHU

JMcIUIJIMHAPHBbIE Pe3yJIbTAThI J0JIKHbI OTPAKATH:

IMP6 Ol. chopMupOBaHHOCTH MPEACTABICHHUA: O XHMHUYECKOU
COCTaBJISIIOIICH €CTECTBEHHOHAYYHOW KapTUHBI MHUpPA, POJH
XAMHUHM B TIO3HAHWUW SIBJICHUWA TPUPOJBI, B (HOPMHUPOBAHHUU
MBIIIJICHASI W KYJBTYPbl JIMYHOCTH, €€ (PYHKIIMOHAIBHOU
rPaMOTHOCTH, HEOOXOTUMOM Il pelIeHUs TMPAKTHUYECKUX
3a/1a4 ¥ JKOJIOTUYECKH O0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3/10pOBbBIO U IPUPOJIHOI Ccpee;

IIP6 02. BrageHue CHUCTEMON XMMHUYECKUX 3HAHWH, KOTOpas
BKJIFOYAET:  OCHOBOIIOJIATAIONIME  TOHATHUS  (XUMHUYECKHUM
JNIEMEHT, aToOM, OJJCeKTPOHHas o00oJiouka aroma, s-, p-, -
AJIEKTPOHHBIE OPOUTATM aTOMOB, HOH, MOJIEKYJIa, BAJICHTHOCTb,
AJIEKTPOOTPUIIATEILHOCTh, CTENECHb OKUCICHHUS, XUMHUUYECKast
CBA3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00bEM, YTIepOIHbIN
ckener, (¢yHKIMOHaJbHAs TpYINa, paguKkan, H30oMepus,
U30MEpPBbI, TOMOJIOTUYECKUH PsA, TOMOJOTH, YIJIEBOIOPOIbI,
KHUCJIOPOJI- M a30TCOJepallue COEIUHEHHs], OUOJIOTHYECKU
aKTHBHBIC BeENIeCTBA (YTJIEBOJbI, JKUPBI, OCJIKH), MOHOMED,
MOJIUMEP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJISPHbBIE
COCIMHEHUS, KPUCTAIIMYECKas PELIeTKa, THIbl XUMHUYECKHX

peaxiuit (OKHCITUTENBHO-BOCCTAHOBUTEIBHBIE, 9K30-U
SHAOTEPMHUUYECKHE, PEaKIHUH HOHHOTO oOMeHa), pacTBOp,
JJEKTPOJIHTHI, HEAJIEKTPOJIUTHI, ANEKTPOJIUTHYECKAS
TUCCOLIMAINS,  OKHCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH

XUMHYCSCKOM p€akunun, XUMHYCCKOC paBHOBCCI/Ie), TCOPUU H
3aKOHBI (Teopnﬂ XUMHUYCCKOTO  CTPOCHHA OPraHUYCCKHUX
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MOCJEJACTBUN JICSITETbHOCTH.
0) 0a3oBbIe HCCIEA0BaTENbCKUE I€iCTBHS:
— BJIAJICTh HAaBBIKAMH Y4eOHO-HCCIEIOBATEIbCKON U

HpOGKTHOﬁ JACATCIBbHOCTH, HaBbIKaMU paspCliCHuAd
mpooem;

— BBIABIIATH MMPUYIUHHO-CJICACTBCHHBIC CBs3HU u
AKTyaJIMu3upoBaTh 3aAdady, BbLABUI'aTb THUIIOTC3Y €€

peuieHus, HaxXOAUTb APryMEHTHl Ui J0Ka3aTelbCTBA
CBOMX YTBEpPKICHMI, 3a/7aBaTh MapaMeTpbl U KPUTEPUHU
pelIeHus;

— aHAJIM3UPOBATh IMOJIYYECHHBIE B XOJI€ PEUICHUS 3a1a4u
pe3ynbTaThl, KPUTUUECKU OLIEHUBATh UX JOCTOBEPHOCTD,
MIPOTrHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHSIX;

— YMETh MEPEHOCHTh 3HAaHUS B II03HABATEIBHYI U
MIPaKTUYECKYIO0 00JIaCTH KU3HEIEATEIbHOCTH.

BeuiectB  A.M. bByriepoBa, Teopusi 3NEKTPOIUTUYECKOU
Juccouranuy, nepuoandeckuit 3akol .M. MeneneeBa, 3akoH
COXPAaHEHHUs MaccChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM S3bIK
XUMUH, (AKTOJIOTHYECKHE CBEICHUS O CBOWMCTBAaX, COCTaBe,
MOJIydeHUM U O€30MaCHOM MHCIOJb30BAaHUM  Ba)KHEHUIINX
HEOPraHMYeCKUX M OPraHWYeCKUX BELIECTB B ObITY U
IIPAKTUYECKON JIEATEIbHOCTH YEJI0BEKA;

ITP603. chopMHpPOBAaHHOCTbYMEHUHN BBIABIATh XapaKTEpPHbIE
IOPU3HAKA U B3aMMOCBSI3b H3YYEHHBIX NOHSITUH, NPUMEHATH
COOTBETCTBYIOILIME TOHATUS IPU OINUCAHUU CTPOEHUS U
CBOMCTB HEOPraHMYECKHMX M OPraHMYeCKHX BEIIECTB M HUX
IIPEBPALICHU; BBISBIATh B3aUMOCBSI3b XUMUYECKHX 3HAHUU C
MNOHATHSIMU U TIPEJICTABICHUSIMHU JPYTrUX €CTECTBEHHOHAYUHBIX
IIPEIMETOB;

NP6 04. cpopMUpPOBAaHHOCTL YMEHHMH  HCIOJB30BaTh
HAaVMEHOBAHUS XUMHUYECKHX COCIUHEHHU MEXIYHApOJIHOTO
COI03a TEOPETUYECKON M INPUKIATHON XWMHUHU M TPUBHAIBHBIE
HA3BaHMSI BAKHEHIINX BEIIECTB (3TUJICH, alleTUJICH, TIIMIEPUH,
deHos, Gpopmanbieru, ykcycHas KHUCJIOTa, TJIUIMH, yrapHbII
ra3, yrJIGKMCIIBI ra3, aMMHaK, TallleHas U3BECThb, HeralleHas
U3BECThb, NMHUTHEBAS COJAa U JIPYTHX), COCTaBIATH (POPMYIIbI
HEOPraHWYeCKUX M OpPraHMYECKHUX BEIECTB, YPABHEHUS
XUMHUYECKUX PEaKUUl, OOBSACHATh MX CMBICH; MOITBEPKIATh
XapaKTepHbIE XUMUYECKUE CBOMCTBA BEILECTB
COOTBETCTBYIOIIIMMU IKCIIEPUMEHTAMHU U 3aMKCIMHU YPAaBHEHUUN
XUMUYECKUX PEAKIUH;

IIP6 05. cdopmMupoBaHHOCTH YMEHHHl  yCTaHaBIMBATH
MPUHAJIEKHOCTh M3Y4YEHHBIX HEOPraHMYECKHUX u
OPraHWYEeCKUX BELIECTB K ONpPENIEICHHBIM KJlaccaM U IpyIIaM
COCMHEHUM, XapakTEepU30BaTb HX COCTAB W BaXXHEHIINE
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CBOJNCTBA; OIIPENEIIATh BHbI XHUMHYECKHUX CBs3eH
(koBaneHTHAsl, MOHHAs, METAJUIMYECKasi, BOJOPOJIHAsS), THUIIbI
KPUCTAIUTMYECKUX PEIICTOK BEHIECTB; KJIACCU(UIIMPOBATH
XUMUYECKUE PEaKIInu;

ITP6 07. chopMupOBaHHOCTh YMEHUMN MPOBOJUTH PacueThl IO
XUMHYECKUM (OopMyJaM U YPaBHCHHUSIM XUMUYCCKUX peaKInid
C UCHOJb30BaHUEM (U3NYCCKUX BEIUYHMH, XapaKTCPU3YIOIIHX
BEIIECTBA C KOJMYECTBEHHOW CTOpPOHBI: MAacChl, OObema
(HopMmallbHBIE ~ yCIIOBHUSI) Ta30B, KOJIMYECTBA  BEIECTBA;
WCIIOJIH30BaTh CUCTEMHBIE XUMUUYECKUE 3HAHUS Ul MPUHATHS
pelieHni B KOHKPETHBIX KU3HEHHBIX CUTYAIUAX, CBA3aHHBIX C
BEIIIECTBAMH M X TPUMEHEHHUEM.

OK 02. Mcnosib30BaTh
COBPEMEHHEIE
CpeJICTBA TIOHCKa,
aHaJIn3a u
HHTEpIIpEeTaAlNH
nHpopManuu u
nH(pOpMaITMOHHBIC
TEXHOJIOTUH IS
BBITIOJIHEHUS 3a7a4
npodecCuoHaTbHOM
NeSITeNIbHOCTH

JIMYHOCTHBIE Pe3yJabTaThl [I0/LKHBI OTPaXkKaThb B
yacTu:

LHEHHOCTH HAYYHOI'0 MO3HAHUS:

— c(OpMHPOBAHHOCTH MHPOBO33PEHUS,

COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO DPa3BHUTH
HaykKl M OOIIECTBEHHOM NPAaKTUKH, OCHOBAaHHOTO Ha
JManore KyJabTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MecTa B MOJUKYJIbTYPHOM MHUPE;

— COBEpILEHCTBOBAHUE  S3BIKOBOW U
KYIbTYpbl KaK CpEICTBa B3aMMOJCHCTBUS
JIIOJIbMU U TI03HAHUS MUDA.

MeTtanpeaMeTHbIe Pe3yabTAThl I0JKHBI OTPAKATH:
OBJagenue YHUBEPCAJIbHBIMU Y4eOHbIMU
MO03HABATEJIbHbIMH JAeliCTBUSMMU:

B) padora ¢ undgopmanueii:

YUTATEIILCKOU
MEXIY

JucuumIMHapHble (peaMeTHbIe) pe3yabTaTbl U JAOJIKHbI
OTPAKATH:

IIP6 06. B1ageHMEe OCHOBHBIMU METOJAMU HAYYHOT'O MO3HAHUS
BEIIECTB M XUMWYECKUX SBICHUU (HAONIOJCHHE, W3MEpPEHUE,
AKCIIEPUMEHT, MOJICTTUPOBAHHKE);

IIP6 07. chopMHUpPOBAHHOCTH YMEHUW MPOBOJIUTH PACUETHI IO
XUMHYECKUM (GopMysaM U YpaBHEHUSIM XUMUYECKHX peakluit
C HUCHOJIb30BaHUEM (U3NYECKUX BEIUYHMH, XapaKTePU3YIOIIHNX
BEUIECTBA C KOJMYECTBEHHON CTOPOHBI: Macchl, 0o0beMa
(HOpManbHBIE  YCJIOBHSI) Ta30B, KOJWUYECTBA BEIECTBA,
UCIIOJIb30BATh CUCTEMHBIE XUMUYECKUE 3HAHUS JUISl IPUHATHS
pelIeHU B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C
BEILIECTBAMU U UX IPUMEHEHHUEM;

IIP6 08. cdhopmMupoBaHHOCTH YMEHHUH IUIAHHPOBATH |
BBINIOJHATh ~ XMMHUYECKHIl ~ JKCIEepUMEHT  (TpeBpalleHus

— BAJeTh HABBIKAMM TOJY4YeHHs MHQpOpManuy w3 | OPTaHUYECKUX BEIIECTB NPU HArPEBaHHH, MONYYCHHE STUIICHA
HWCTOYHHUKOB pa3HbIX THUIIOB, caMmocTosTeNbHO | B HM3YydCHHE €TI0 CBOMCTB, Ka49CCTBCHHBIC pCAKIMH  HA
OCYHIECTBJISATh TOMCK, AaHAJIW3, CcUcTeMaru3auuio o | SIBJACTHIBL,  Kpaxmaj, yKCYCHYI0 KHCIOTY, JCHATypalus:d
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MHTEPHpPETAHIO HH(POPMAINK pa3IMYHBIX BUJIOB U GOpM
NIPEACTABIICHUS;
— CO3/aBaTh TEKCTHI B PA3IUYHBIX (opMarax ¢ yuyeToM

Ha3HayeHus: HUHQOpPMalLMU U LEJIEBOW ayIUTOPHUH,
BBIOMpas ONTUMaNbHYIO (opMy TMpencraBieHHs U
BU3yaJIN3alUu;

— OLICHUBATh JOCTOBEPHOCTB, JIETUTUMHOCTh

nHpOpMAINY, €€ COOTBETCTBHE NMPABOBBIM U MOPAIILHO-
TUYECKUM HOpMaM;

— BJIAJICTh HaBBIKaMU pacrno3HaBaHuA n 3alllUThI
nHpopmanuy, MH(OPMaLIMOHHON 0e301macHOCTH
JIUYHOCTHU.

OCKOB TpU HAarpeBaHWHM, LBETHBIE PpEAKIUH  OCNKOB;
IOPOBOJUTH PEAKIUU HOHHOTO OOMEHa, ONpEeAEsATh Cpeay
BOJHBIX PAacTBOPOB, KadeCTBEHHBIC pPEAKLUUH Ha Cyabdar-,
KapOOHAT- W XJOPHUA-aHHOHBI, Ha KaTHOH aMMOHHS; pellaTh
SKCIIEpUMEHTANIbHbIE 3afaud 1o TeMam "Meramisl"
"Hemetainbl") B COOTBETCTBMM C IIPaBWIaMU TEXHHUKHU
0e30omacHOCTH  mpu  OOpalleHMd C  BEIIECTBAMH U
1abopaTOpHBIM O0OpPYAOBaHUEM; MPEICTABIATh PE3yIbTaThI
XHUMHAYECKOTO OKCIEpUMEHTa B (OpME 3alHucH ypaBHEHHU
COOTBETCTBYIOIUX pPEaKUWid M (QOpPMYTHUpOBATH BBIBOJBI Ha

OCHOBE JTHX Pe3yJbTaTOB;
IP6 09. cdhopMupoBaHHOCTH yMEHHS  aHAIU3UPOBATH
XAMHYECKYI0  MHQPOpMAIIMIO, IOJy9aeMyl M3  Pa3HBIX

HMCTOYHHUKOB (CpeNICTB MaccoBOM mH(pOpmaIuu, ceth MuaTepHET
U IpyTHe).

OK 04. D¢pdexTrBHO
B3aMMO/ICMICTBOBATh U
paboTtath B
KOJUJIEKTUBE U
KOMaHe

.JII/I‘IHOCTHI)IC pesyanaTbl JTOJIZKHBI OTpa)KaTl) B
YacTH:

rPaskIaHCKOT0 BOCIIMTAHUS:

— TOTOBHOCTH BECTH COBMECTHYIO JESTCIBHOCTh B
WHTEpecax rpakIaHCKOTO OOIIEeCTBa;

— YMEHHE  B3aWMOJICHCTBOBaTh C  COIMAIBHBIMHU
WHCTUTYTAMH B COOTBETCTBHM C UX QYHKIUAMH |
Ha3HAUYCHHEM.

MeTanpeaMeTHbIe pe3yJIbTaThl J10/LKHBI OTPAKATh:
OBJjajieHHe YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH
JelCTBUSIMH:

0) coBMecTHAas 1esATeJbHOCTD.

— TMOHUMAaTh ¥ UCMHOJIH30BaTh MPEUMYIIECTBA KOMaHIHON

Y MHAUBHUYaJIbHOM paboTHI,

JucuumIMHapHble (peaMeTHbIe) pe3yabTaTbl U JAO0JIKHbI

0TpakKaTh:
IIP6 08. cdhopmMupoBaHHOCTP YMEHUW TUIAHHPOBATH |
BBINIOJIHATh ~ XUMUYECKUI  3KCHEpUMEHT  (TpeBpalleHUs

OpraHN4YeCKUX BCHICCTB IMPU HArp€BaHUU, IMOJTYUCHUC OTUJICHA

U U3y4YCHHE €ro CBOMCTB, KauyeCTBEHHbIE pEaKUHUUd Ha
anbJeruibl, Kpaxmana, YKCYCHYIO KHUCIOTY; JAeHaTypauus
OEKOB TNpU HArpeBaHWHM, IBETHbIE pPEAKIUH  OEJIKOB;

MPOBOAUTHh PEAKIMH HOHHOTO OOMEHa, OMpENeNsTh Cpery
BOJHBIX pAcTBOPOB, KadeCTBEHHbIE pEaKIUH Ha Cynbdar-,
KapOoOHAT- U XJIOPUJ-aHHOHBL, HA KaTHOH aMMOHHUS; pellaTh
SKCIEPUMEHTaIbHbIE 3aladyu 1o TeMaMm "Metamisl" U
"Hemeramasl") B COOTBETCTBHMM C MPAaBWIAMH TEXHHKHU
0e30MacHOCTH  MpU  OOpaleHWH ¢ BEHIeCTBAMU U
1ab0paTopHBIM  000PYAOBAHUEM; MPEACTABIATh PE3YAbTATHI

— IPUHHUMATb oeian COBMECTHOM JCATCIIBHOCTH,
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OpraHU30BbIBATL U KOOPAUHUPOBATH JEHUCTBUS IO €€
JOCTHKEHHIO: COCTABJIATH ILIaH JNEUCTBUM, PACIPEIEIIATh

poJii C YYETOM MHECHHHA YyYaCTHHKOB OOCYXJaTh
pe3ynbTaThl COBMECTHOM PabOTHI.

OBjaaaenue YHUBEPCAJIbHBIMHA peryJasiTuBHbIMH
JeHCTBUSIMM:

I) NIPUHATHE Ce0s1 M IPYTUX JI0Jei:

— NPUHUMATh MOTUBBI U aPTYMEHTBI IPYTUX JIOJEH MPU
aHaJIN3€e PE3yJbTATOB JIEATEILHOCTH;

— TpU3HABATh CBOE MPABO W MPaBO JPYrux JIOJEH Ha
OIMOKU;

— pa3BUBaTh CHOCOOHOCTH MOHMMATh MHUP C TO3UIUHU
JPYroro 4yejoBeka.

XMUMHYECKOTO SKCIEpUMEHTa B (OpMe 3alHucu ypaBHEHHUU
COOTBETCTBYIOIIUX pPEaKUuid ¥ (GOpPMYyIHUpOBATH BBIBOJBI Ha
OCHOBE 3THX PE3y/IbTATOB.

OK 07.
ConeiicTBOBaThH
COXPaHEHUIO
OKpYKarolleu cpebl,
pecypcocOepeKeHHIO,
MIPUMEHSATH 3HAHUS 00
W3MEHEHHUH KIIMMaTa,
TIPUHIIUIIBI
OEpEKITUBOTO
MIPOU3BO/JICTBA,

3¢ HeKTUBHO
JIIEUCTBOBATL B
Ype3BhIYAHBIX
CUTYaIUSIX

JIn4HOCTHBIE Ppe3yJbTAThI
YyacTH:

KOJIOrHYEeCKOro BOCIIUTAHUSA:
— c(pOpPMHUPOBAHHOCTH JKOJIOTUYECKOMN KYJIBTYpBIL,
MMOHUMAaHHE BJIMSTHUSA COLMAIBLHO-3KOHOMHYECKUX
MPOIECCOB HA COCTOSHWE NPUPOJHOM M COLMATBHOU

AO0JIKHBI OTpPpakaTb B

cpensl, OCO3HAHHE r7100aJIEHOTO Xapakrepa
9KOJIOTUYECKHUX TTPOOIIEM;

— IUIAHUPOBAaHWE H  OCYIISCTBIICHHE JCUCTBUN B
OKpyXarollled cpelle Ha OCHOBE 3HAHUS  Leled

YCTOWYUBOTO pa3BUTHS YEJIOBEUECTBRA;

— AKTHUBHOE HENPHUATHE JCUCTBUM, MPUHOCAIIMX BpE.I
OKpYy»Kalolllen cpene;

— yMeHue MPOrHO3UPOBATH
JKOJIOTHYECKHE MOCIEICTBUSA
JICVCTBUH, MPEAOTBPAILIATh UX.
MeTtanpeaMeTHbIE Pe3yJbTATHI T0JKHBI OTPAKATD:

He6J'IaI‘0HpI/I$ITHBIe
MpCANPUHUMACMbIX

JucuumiIMHapHble (peaMeTHbIe) pe3yabTaTbl U JAO0JIKHbI
0TpakKaTh:

IIP6 01. chopMUPOBaHHOCTH MPEACTABICHUN: O XUMHYECKOM
COCTAaBIIAIONIEH €CTECTBEHHOHAYYHOM KapTUHBI MHpa, PpOJIU
XUMHHM B TIO3HAHUU SIBJICHUA MPUPOJBI, B (POPMHPOBAHUU
MBIIIJICHUSI ¥ KYJIbTYpbl JIMYHOCTH, €€ (YHKIHMOHAJIbHOU
rPaMOTHOCTH, HEOOXOOUMOM JJisi pEelIeHUs MPaKTUYECKUX
3a]a4 U SKOJOTHYECKM OOOCHOBAaHHOTO OTHOIIECHHUSI K CBOEMY
3I0POBBIO U IPUPOJHON CpELE;

IIP6 10. chopMHpOBaHHOCTH, YMEHUW COOJIOIATh IIpaBUiIA
9KOJIOTHYECKH I1e1eco00pa3HOro TMOBEACHHUS B OBITY U
TPYIOBOM JEATEIBHOCTH B LIEJSAX COXPAHEHUSI CBOETO 3/I0POBbsI
U OKpYXarouledl NPUPOJAHONW CpeIpl; YYUTHIBATH OMACHOCTH
BO3JICUCTBUSl HA KUBbIE OPraHU3Mbl ONPEIEICHHBIX BEIECTB,
MIOHUMas CMBICI IIOKa3aTesiss MpPeleidbHOM  JOMyCTUMOM
KOHILIEHTPALUU.

AHITIOO
«KoTenbHUKOBCKHUIM

KOJUTeIDK Ou3Heca» ABTOp
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Osaajnenne YHUBepPCAJIbLHBIMH y4eOHbIMHU
M03HABATEJILHBIMH el CTBUAMU:

B) pa0orta ¢ nHgopmManmeii:

— HCIIOJIb30BaTh  CpeAcTBa  HMHGOPMAIMOHHBIX U
KOMMYHUKAIIHOHHBIX ~ TEXHOJIOTHH B peleHnH
KOTHUTUBHBIX, KOMMYHUKATHBHBIX M OPraHU3aIMOHHBIX
3amad ¢ coOmofieHHeM TpeOOBaHWW  IPTOHOMUKH,
TEXHUKH O€301aCHOCTH, THTHEHBI, pecypcocOepekeHus,
MPABOBBIX M ATUYECKHX HOPM, HOPM HH(POPMALMOHHOU
0€30I1aCHOCTH.

IIK...

lVkasparorcs IIK, 31eMeHTHl KOTOPHIX (OPMHPYET HPUKIAJHOW MOAyIb (IIpodecCHOHAILHOOPUEHTUPOBAHHOE cojepikaHue) B coorBercTBud ¢ PI'OC peanusyemoit
npodeccun/criermansHoctu CIIO.
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2. CTPYKTYPA Y COJAEPX KAHUE OBIIEOBPA30OBATEJIbHOM JUCIUILIUHBI

2.1. O0beM TUCHUILTHHBI U BU/IbI Y4eOHOH padoThl

. O0bem B
Bua yueoHoii paboTbl
yacax
O0bém o0pa3oBaTeIbHON MPOrpaMMbl JHCIUILNINHBI 72
Conepxanue yueOHOro Marepuasa 64
BT. U..
TEOPETUUECKUE 3aAHATUSA 36
MPaKTUYECKHUE 3aHITH 18
abopaTOPHBIC 3AHITHUS 6
KOHTPOJIbHBIE PA0OTHI 4
IIpo¢deccnoHaILHOOPHEHTHPOBAHHOE COIePKAHUE (COepIKaHue 8
NPHUKJIATHOT0 MOAYJIA)
BT. U..
TEOPETUUCCKUEC 3aHATHS 4
MPAKTUYECKHUE 3aHATHS 4
IIpomexyTounasi arrectamus (quddepeHInpoBaHHBIN 3a4ET) *
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2.2. TemaTu4ecKHuii IJIaH U cOJIep:KaHUe TUCHUTLTUHBI

HaumenoBaHue Coaep:xkaHue yueOHOro MaTepuasa (0CHOBHOE U NPodeccHOHATLHOOPHUEHTHPOBAHHOE), O0bém | ®opmupyemble
pa3esioB U TeM JadopaTopHbie M NPaAKTHYECKUe 3aHATHS, NPUKJIATHOH MOIYJIb YacoB | KOMIETeHIHH
1 2 3 4
Conepxxanue yueOHOro Marepuasa 64
Pasnen 1. TeopeTrnueckue 0CHOBbI XUMHH 16
Tema 1.1. Conepxxanue yueOHOro Marepuaja 2 OK 01
OcHoBHbIE XUMUYECKUH eMeHT. AToM. Spo aToma, U30TOMbl. DJIEKTPOHHAsA 000J0YKa. DHEPreTUYECKUE
XHMHYecKHe TIOHSTHSl |yPOBHH, TOAYPOBHU. ATOMHBIC OpOUTaNH, s-, P-, d- a1meMeHTbl. OCOOCHHOCTH pacpe/IeICHHs 1
U 32aKOHBbI, CTPOCHHE |dJECKTPOHOB MO OPOUTAISIM B aToMax dJIEMEHTOB TEPBBIX YETHIPEX MEPHOIOB. DIIEKTPOHHAsS
aTOMOB  XMMM4YeCKHX |KoH(purypamws aroMoB. OCHOBHBIC XUMUYECKHE 3aKOHBI.
3J1eMEHTOB IpakTnyeckne 3aHATHS
IIpakTuyeckas padora Ne 1. «OCHOBHbIE KOJIUYECTBEHHbIE 3AKOHbI B XUMHH U pacyeThbl M0
YPABHEHHAM XMMHYECKHX PeaKmuii».
OTtHocuTenbHBIE aTOMHAs W MoJIeKynspHas Mmacchl. MounspHas macca. KonnuecTBo BeliecTBa. 1
MaccoBas jnoyis BemecTBa. 3akoH ABoraapo. MomspHblid 00beM Ta3oB. OTHOCUTEIBHAS
IJIOTHOCTH T'a30B. PacyeThl Mo ypaBHEHUSM XUMUYECKUX PEaKLUN C UCIMOJIb30BAHUEM MacCOBOM
JI0JIA BEIleCTBa, 00beMa (HOpMaIbHBIEC YCIIOBHS) Ta30B, KOJUYECTBA BEIIECTBA.
Tema 1.2. Copep:xaHue y4e0HOI0 MmaTepuaJja 2 OK 01
Tepuoanyeckuii TpakTHYecKHe 3aHATHS OK 02
3aKOH H |[IpakTnyeckas padora Ne 2. «M3yuyeHHe mNepPUOANYECKHX 3aKOHOMEPHOCTEH M MX
Ilepuoauyeckasn B3aMMOCBSI3H CO CTPOEHHEM aTOMOB.
cucTeMa XHMHYeCKHX |[lepumomuueckas cuctemMa xumudeckux sneMeHToB .M. MenneneeBa. CBsi3b NEPUOIUYECKOTO
anemenToB  JI. WM. |3akona u [leproaudyeckoil CHCTEMBI XUMHUYECKUX DJIEMEHTOB C COBPEMEHHOM TEOPUEH CTPOEHHMS
MenpesieeBa, MX CBsI3b |aTOMOB. 3aKOHOMEPHOCTH HM3MEHCHHUS CBOHCTB XHMHYECKHX 3JEMEHTOB, 00pa3yeMbIX HMH
c COBPEMEHHOM |IPOCTBIX U CIIOKHBIX BEIIECTB IO rpynmnaM U nepuogam [lepuoauyueckoil cucTembl. 3HaUCHHE 2
Teopueit CTPOEHMSI |TIEpUOJAMYECKOTO 3aKOHA M CHCTEMBbl XUMHUYecKux snemeHToB JI.M. MenneneeBa B pa3BUTUHU
aToOMOB

HayKH.
VYcraHOBIIEHHE CBSI3M MEXAY CTPOCHHEM aTOMOB XMMHYECKHMX JJIEMEHTOB M IEPUOJANYECKUM
VU3MEHEHHEM CBOMCTB XUMHMUYECKUX JIEMEHTOB U UX COCIUHEHUI B COOTBETCTBUU C TOJIOKEHUEM
Ileproguueckoi cucreMsl. PerieHne NpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUi Ha

XapaKTCPpU3alui0 XUMHUYCCKUX JJIICMCHTOB «MeTtamnyeckue / HeEMeETalUIMYECKHE CBOMCTBA
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XUMHUYECKUX D3JIEMEHTOB B COOTBETCTBHUM C HUX JJIEKTPOHHBIM CTPOEHUEM M IIOJIOKECHHEM B
MEPUOIMYECKON cucTeMe XuMuieckux anemMeHToB .M. MeneneeBay.

Tema 1.3.

Crtpoenune BemecTBa
71 npupojaa
XHMHYEeCKoM CBSI3H.
MHuoroo6pa3ue
BelleCcTB

Conepxanue yueOHOro Marepuasa

Crpoenue BellecTBa. XUMUYecKasi CBA3b. Buibl XMMHUECKOH CBSA3M (KOBAJICHTHAsl HETOJISIpHAs
U TIOJIIpHAs, MOHHAs, MeTaJuimdeckas).MexaHu3Mbl 00pa3oBaHMsI KOBAJCHTHOW XUMHYECKOM
cBsi3n  (OOMEHHBII W JIOHOPHO-AaKIENTOpHBIN).Bomopomnas  cBsi3p.  BaneHTHOCTH.
DneKTpooTpULaTeNbHOCTh. CTeneHb OKUCIEeHNs. VIOHbI: KATHOHBI U aHUOHBI.

HpaKTuquKue 3AaHATUSA

IIpakTuuyeckas padora Ne 3. «CTpoeHue BellleCTBa U MPUPOJAA XUMUYECKOI CBA3N».
JleMoHcTpaysi Mojenell KpUCTAaNIMYECKUX PEUIeTOK: MOHHOM (XJIOpHJA HaTpusi), aTOMHOMN
(rpadut u anmaz), MOJEKYJIApHON (YIICKUCTBIN Ta3, UOJ), METAUTMYECKON (HATpHUil, MarHui,
Melb). Pemienne mpakTHUecKHUX 3a/laHUi Ha COCTABIIEHUE DJIEKTPOHHO-Tpaduyeckux Gpopmyi
anemMeHToB 1—4 neprnoos.

OK 01

Tema 1.4.
Kuaacenpuxkanus,

u HOMEHKJIATypa
HEOPraHMYeCKuX
BellleCTB

Copep:xaHue y4eOHOro MmaTepuaja

KJ'IaCCI/I(bI/IKaL[I/ISI HCOPraHNM4CCKUX BCHICCTB. H0MeHKnaTypa HCOPraHWYCCKUX BCIICCTB
(OKCHIBI, TUIPOKCHUIBI, KUCJIOTHI, CONH). BelrectBa MOJIEKYISIPHOTO M HEMOJIEKYISIPHOTO
CTpoeHus. ArperaTHble cOCTOSIHUS BemlecTBa. Kpucramiueckue u amopdHsie BenecTBa. 3aKoH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THUIBI KPUCTAUIMYECKUX PEIIeTOK (aTOMHas, MOJIEKYJIApHas,
WOHHAs, METAJUTMYECKas). 3aBHCHUMOCTh CBOMCTBA BEIIECTB OT THUIMA KPUCTAUIMYECKON
PEIETKMU.

IIpakTHYecKkue 3aHATHS

IIpakTuyeckas padora Ne 4. «kHomeHKIaTypa HEOPraHUYECKUX BElIeCTBY.

Pemenune mpakTHdeckuX 3aJaHUi MO KiIacCU(pUKAUK, HOMEHKIATYype U XUMHUYECKUM
(dbopMyliaM HEOpPraHMYECKHUX BEIIEeCTB PA3IMYHBIX KIACCOB (YrapHbld ra3, YrjeKUCIbIH Tas,
aMMHUaK, ramieHasl U3BeCTb, HeramieHasi U3BeCTh, MIMThEBAs COJA U JIPYTUX): Ha3BaHUS BEILECTB
no mexayHaponHoit (MIOITAK) wnu TpuBHabHON HOMEHKIIAType M COcTaBlieHHE (OpMYyIIbl
XMMHUYECKUX BEIECTB, ONpEIe/ieHne MPUHAMISKHOCTH K kiaccy. Ilouck undopmarmu mo
Ha3BaHUAM, UIACHTU(PUKATOPAM, CTPYKTYPHBIM (opMyliaM. AHAIN3 XUMHYECKONH HH(POpMAIIH,
MOJIy4aeMOil U3 pa3HbIX HCTOYHHMKOB (CpeAcTB MaccoBod uHpopmanuu, cetb WHTepHET u

npyrue).

OK 01
OK 02

Tema 1.5.

Conepxanue yueOHOro Marepuasia

OK 01
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Tunsl XUMHYECKHX
peakuuii

Xumnueckass peakuusa. Kiaccudukanms XUMHYECKMX pEaKUMd B HEOPraHMYECKOW W
OpraHMYECKOM XMMMH. 3aKOHBI COXPAHEHMsI MacChl BEIECTBA, COXPAHEHUS U IPEBPALLEHUS
SHEPruM NPU XUMUYECKUX peakuusX. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM (YpaBHEHUS
OKHCIICHUSA-BOCCTAHOBJICHUS,  CTEIIEHb  OKHUCIICHMS, OKHCIWTEIb U BOCCTAHOBMTEIID,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIUU B IMPHUPOJAE, IIPOU3BOACTBEHHBIX IIpOLIECCAX U
KHU3HEICATSIIbHOCTH OPTaHU3MOB).

Tema 1.6.

CkopocThb XMMHMYECKHX
peakuuii. XumMu4eckoe
paBHOBecHe

Conepxxanue yueOHOro Marepuasa

CKOpOCTh pEakIHMH, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (PAKTOPOB: MPHUPOABI PEardupyrOIINX
BEIIIECTB, KOHIEHTPAIIMH PEarupyroluX BEHIECTB, TEMIIEpaTyphl M ILJIOMATH PEAKIIMOHHOMN
noBepxHOCTU. TermnoBbie YQPEKTh XUMUYECKUX PEAKIIMMA: 9K30- U DHIOTEPMHUYECKUE PEAKIIHH.
O6patumbie peaknuu. XUMHUYECKOe paBHOBecwe. DakTOphl, BIUAIOINIMNE HA COCTOSHHUE
XUMUYECKOTO PaBHOBECHs (KOHIICHTPAIMS PEAareHTOB WJIM MPOJYKTOB PEAKIMH, JaBJICHUE,
temriepatypa). [Ipuanun Jle [llatense.

IIpakTHyeckue 3aHATHS

IIpakTHyeckas padora Ne S. «Biusinue pa3iM4HbIX (PAKTOPOB HA CKOPOCTh XMMHYECKOM
peakuum».

Pemenne mnpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha aHanu3 (AKTOPOB, BIMSIONIUX Ha
U3MECHEHHE CKOPOCTH XMMHMYECKON PEaKIMH. 3aBUCUMOCTb CKOPOCTH XMMHYECKON peakuu OT
IMIPUCYTCTBUS KAaTalu3aTopa HAa IPUMEPE PA3JIOKEHHA IEPOKCHUAA BOJOPOAA C IOMOIIBIO
JUOKCHJAa MapraHua M Karajaspl. PenieHue NpPakTMKO-OPUEHTHPOBAHHBIX 3aJaHUM Ha
npuMmeHenne npuHnuna Jle-Illarense nns HaxoKACHWS HaNpaBICHUS CMEIIECHUS PABHOBECHUS
XMUMUYECKOM peakuud M aHaiu3 (aKTOpOB, BIMSAIOIUMX HA CMEIIEHUE XHUMHUYECKOTO
paBHOBECHSL.

OK 01
OK 02
IIK...

Tema 1.7.

PacrTBopsl, Teopus
JIEKTPOJIUTHYECKOM
AUCCOLHANMU u
HOHHBIH 00MeH

Conep:xaHue y4eOHOro MmaTepuasa

PactBopbl. Buabl pacTBOpOB MO COJEPKAHUIO PACTBOPEHHOTO BELIECTBA. PacTBOPUMOCTS.
[lonsiTne o nucnepcHbIX cuctemax. VICTHHHBIE M KOJUIOMJAHBIE pacTBOphl. MaccoBasi [10Jis
BelecTBa B pactBope. [lonstue o BogopoaHom nokasarene (pH) pactBopa. DnekrpoauTuueckas
mucconuanus. CusbHbIC U clla0ble 3JIEKTPOIUTHI, HEAJIEKTPOIUTHL. Peakiinu HoHHOTro 0OMeHa.

JlaGopaTopHble 3aHATHS

JlabopaTopHas padora Ne 1. «IIpuroroBiieHue pacTBOPOBY.

[IpuroroBienne pacTBOPOB 3aJaHHOM MAacCOBOM J0JIeH pacCTBOPEHHOTO BEIIECTBA, IIPOBEICHUE
peakiuii MOHHOTO OOMEHa, OIpeleleHue Cpeabl pPacTBOPOB BEIIECTB C  MOMOIIBIO
YHHUBEpPCATBHOTO WHAMKATOpa (Kucias, HEWTpanbHas, IIeNoYHas). 3aJaHus Ha COCTABJICHUE

OK 01
OK 02
OK 04
OK 07
IIK...

AHIIOO Pabouas mporpamma 1mo AUCIUIUINHE XUMUS Crpanuna 15 u3 29
«KoTenpHIKOBCKHI Cnenuansrocts 40.02.04 FOpucnpyneHmust

KOJUIeIDK OM3HEca» AgBTOp




HMOHHBIX peakuui. PernieHue NpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUKM Ha PACTBOPHI,
HCII0JIb3YEMbIE B OBITOBOM 1 IPOM3BOJCTBEHHOMN AEATEILHOCTH YEJIOBEKA.

KonTpoubHnas padora 1

CrpoeHue BeniecTBa U XMMHUYECKUE PeakIu (1o pa3aeny 1)

Pasnen 2. Heopranuyeckasi xumusi

10

Tema 2.1.
DU3NKO-XUMHYECKHE
CBOlCTBA
HEOPraHU4YeCcKHX
BellleCTB

Conepxxanue yueOHOro Marepuaja

Meramnbl. Tlomoxxenne wetamoB B [lepuoauueckoil cucCTeME€ XMMHYECKHUX AJIEMEHTOB.
OC0OEHHOCTH CTPOEHHUsI DJIEKTPOHHBIX 000JI04YeK aToMOB MeTauioB. OOmue Quznueckue
cBoiicTBa MeTayuioB. CIUTaBbl METAUIOB. DJEKTPOXUMUUYECKHM PsJi HAMpPSHKEHUN METalIoB.
XUMHUYECKHE CBOMCTBA BAXKHEHUIINX METAJJIOB (HATPHM, KaJIWid, KaJdbIl[MH, MarHui, allOMUHUMH,
IIUHK, XPOM, JXKeJje30, Meab) M uX coeauHeHud. OOmmMe crnocoObl MOTYYSHHUS METAJUIOB.
[IpuMeHeHne MeTaIoB B OBITY M TEXHUKE.

Hewmeramnsl. [Tonoxenne HemeramioB B [lepuoanyeckoi cuctemMe XuMU4YeCKux daemeHToB J[. 1.
MenneneeBa u OCOOEHHOCTH CTpPOEHHsS aTomMoB. @Du3Nyeckne CBOWCTBA HEMETAJIOB.
AnnoTponus HEMETaJUIOB (Ha MpUMepe KHUcIopoa, cepbl, pochopa u yriaepoaa). XumMudeckue
CBOMCTBA M MPUMEHEHNE BAXHEHIIINX HEMETAIIOB (TAJIOT€HOB, CEPhI, a30Ta, Gocdopa, yriepoaa
U KpEeMHHS) M HX COEOUHEHHH (OKCHAOB, KHUCIOPOJCOJEPKAIIMX KHCIOT, BOJOPOIHBIX
coequHeHMi). [I[puMeHeHre BaXKHEHIIMX HEMETAUIOB U X COCTMHECHUN.

XWMHYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHWYECKUX BEIIECTB (OKCHIOB, THAPOKCHUIIOB,
KHCJIOT, cojied W 1p.). I'eHeTnueckas CBSi3b HEOPraHWYECKHUX BEIIECTB, MPUHAISKAININX K
pa3IMYHBIM KJlaccaM. 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB MPOCTBHIX BEIIECTB, BOJIOPOIHBIX
COCIMHEHUH, BBICIIINX OKCUIIOB M THIPOKCHIOB.

IIpakTHYecKue 3aHATHS

IIpakTuyeckas padora Ne 6. «PU3UKO-XMMHUYECKHE CBOMCTBA HEOPTaHUYECKUX BelleCTBY.
CocraBieHue ypaBHEHHM XMMHUYECKHX pEAKUUHA C y4acTHeM HPOCTBIX M CIOXKHBIX
HEOPraHMYECKUX BEIIECTB: METAJIOB M HEMETAJUIOB; OKCHJIOB METa/NIOB, HEMETaUIOB U
aM(pOTEpPHBIX AJIIEMEHTOB; HEOPTaHMYECKUX KHUCIIOT, OCHOBAHHM M aM(pOTEPHBIX TUIPOKCHUIOB;
HEOPraHUYECKUX COJIeH, XapaKTepU3yIOIIUX UX CBOICTBA.

Pacuérbl macchl BenecTBa win 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce MU
00BEMY OJIHOTO M3 YYaCTBYIOIIMX B PEaKIUU BEIIECTB, pacuéThl Macchl (00bEMa, KOJIWYeCTBa
BEI[ECTBA) MPOIYKTOB pEaKlUU, €CITU OJHO M3 BEIIECTB MMEET MpHMecH. PelieHue mpakTHKO-
OpUEHTHUPOBAHHBIX 3a/JlaHUN Ha CBOWCTBA, COCTaB, MOJIyY€HHE M O€30MacCHOE HCIOJIh30BAHHE

OK 01
OK 02
OK 04
IIK...
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BOXHEHUIINX HEOPraHMYECKHUX BEIIECTB B OBITY M IPOPECCHOHATBHOM JIESTETLHOCTH YEJIOBEKA.

Tema 2.2. Coaepikanue yueOHOro MaTepuajia 2 OK 01
Hnentuduxanus JlaGopaTopHuble 3aHATHS OK 02
HEOPraHHYCCKHX JlaGopatopuas padora Ne 2. «MaeHTHGUKAIMSA HEOPTAHNYECKUX BELECTBY. OK 04
BelEeCTB Pemrenne sxcnepuMeHTaIBHBIX 33/1a4 M0 XMMUYECKUM CBOMCTBAM METAUIOB M HEMETAJUIOB, TIO
paclo3HAaBaHUIO U TIOJYYCHHUIO COCJUHEHHWH METAUIOB M HEMETaJUIOB(B3aMMOJACHCTBHE 2
THJIPOKCUIA aJTIOMHHHUS C PACTBOPAMH KHUCIIOT U Ienodveid,). MneHTudukanus HeopraHMIeCKIX
BEIIECTB C HCIIOJB30BAaHUEM HX (DU3UKO-XMMUYECKUX CBOWCTB, XapaKTEPHBIX KaueCTBEHHBIX
peaknmii. KadecTBeHHBIE peaknuu Ha cyiabdar-, KapOoHAT- M XJIOPUA-aHHUOHBI, Ha KAaTHOHBI
METaJUIOB ¥ KATHOH aMMOHHUSI.
KonTposabHas padora 2 |CBoiicTBa HEOpraHMUECKUX BEIIECTB (10 pa3zeny 2) 1
Pa3nen 3. Teoperuyeckue 0CHOBbI OPraHN4YecKOi XMMHHU 4
Tema 3.1. Coaepxanue yueOHOIro MaTrepuasa 4 OK 01
Knaccudukanus, [Ipenmer opraHnveckoil XUMUU: €€ BOSHUKHOBEHHE, PAa3BUTHE M 3HAYCHHE B MOJYYCHUH HOBBIX
CTpOeHHe M |BEIIECTB M MaTepuayioB. Teopus cTpoeHMs opraHudecknx coeanHeHuil A.M. byrneposa, eé
HOMEHKJIATypa OCHOBHBIE TTOJIOKEHUS. CTPYKTYpHBIE (OPMYIIBI OPraHUYECKUX BEMIECTB. | OMOIJIOTHS, H30MEpHSI.
OPraHMYeCKHMX BemecTB | XuMHYecKas CBS3b B OPraHUICCKUX COCTMHEHHSX: KPAaTHBIE CBSI3U, G- M TT-CBSI3H. 2
IIpencraBnenne o kinaccupuKalMM OpraHUMYecKuX BemiecTB. HoMmeHkmaTypa OpraHm4eckux
COEMHEHUHN (CHUCTeMaTHuecKas) M TpPUBUAIbHBIE HA3BaHUS BaXKHEMIIUX MpeICcTaBUTENIEH
KJIACCOB OPraHNYECKUX BEIIECTB.
IIpakTHYecKue 3aHATHS
IIpakTuyeckas padora Ne 7. « HomeHK/IaTypa OpraHu4ecKUX BeleCTBY.
O3nakomiieHHe ¢ oOpaslaMyM OpPraHWYECKUX BEIIEeCTB M MaTrepuajaMd Ha HUX OCHOBE,
MOJICIUPOBAHUE  MOJIEKYJl ~ OpPraHMYeCKUX  BEUIeCTB,  HAONIOJEHME U OIHMCAaHue
JIEMOHCTPAIIMOHHBIX OIBITOB IO MPEBPAIIECHUI0 OPraHUYECKUX BELIECTB IPU HarpeBaHUU 5
(nnaBnenue, oOyrinuBaHue U ropeHue). CocTaBiieHHE MOJHBIX M COKPAIEHHBIX CTPYKTYPHBIX
(GopMy1 OpPraHMYEeCKHX BEIIECTB OTHENBHBIX KJIACCOB, MCIOJB3Ys MX Ha3BaHUA IO
CHUCTEMaTHYeCKOW M TPUBHAJIBHONH HOMEHKJIAType (STWIEH, aleTWIeH, IJIULEpUuH, (EeHOI,
(dopmanbaerua, yKCycHas KUCIIOTa, MMUMH). Pacuersl mpocreiimeil (GopMysbl opraHn4ecKkoi
MOJIEKYJIbI, HICXOJIsl U3 3JIEMEHTHOT'0 coCcTaBa (B %).
Pa3nen 4. YriieBoaopoabl 10
Tema 4.1. | Conepsxanne yuebnoro marepuasia 8 OK 01
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Yraesogopoasl M HX

[IpenenbHble yraeBoaOpoOas! (AJIKaHbI):COCTaB U CTPOCHUE, TOMOJIOTUYECKUH psii. MeTaH U 3TaH:

OK 02

NPHUPOJAHbIE MCTOYHUKM |COCTaB, CTPOCHHE, (U3UYECKHUE M XMMHUYECKHE CBOMCTBA (peakiUH 3aMEIICHUS M TOPEHHs), 2 OK 04
II0JIy4€HUE U IPUMEHEHUE. IIK...
HenpenenbHble yrieBo0po/ibl(IKEHbI, aIKaIHCHbI, aTKHUHBI).
AJKEeHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUI psAJl. DTUIEH U NMPONMJIEH: COCTaB, CTPOCHHE,
¢u3nyeckne ¢ XUMHUYECKHWE CBOMCTBa (peakUWu THAPUPOBAHUSA, TaJOTCHHUPOBAHUS,
THJIPATAIIH,0KUCIICHUS U TIOJMMEPH3AINN) MTOJTy4eHHE U IIPUMEHEHHE.
Ankanuensl: OyragueH-1,3 u metwiOyranuen-1,3, XMMUYECKOe CTPOSHHE, CBOWCTBA (pEaKIHs
MOJIMMEpPU3alK), TPUMEHEHHE (U1 CHHTE3a MPHUPOJHOTO M CHHTETHYECKOTO KaydyKa u 4
PE3UHBI).
AJIKMHBI: COCTaB W OCOOCHHOCTH CTpPOEHUS, TOMOJIOTMUECKHH psl. AIETUICH: COCTaB,
XHUMUYECKOe CTpPOCHHE, (HU3MUeCKHe M XHMHUYECKHE CBOWCTBA (peakiu THAPHUPOBAHUS,
rajJOreHUpOBaHUs, THUApATAllMM  TOPEHHs), TMOJy4eHHe W  [PUMECHEHHE  (MCTOYHHK
BBICOKOTEMITEPATYPHOTO TUNIAMEHH ISl CBAPKH U PE3KU METAJLIOB).
ApomMaTtHuecKkre YrieBoJopo. sl (apeHsl). BeH30m u Toyosr: cocTaB, CTpoeHHe, (pu3nvecKkue u
XAUMUYECKHE CBOWCTBA (pEaKIMy TaJIOTEHUPOBAHUS M HUTPOBAHWS), TIOydCHHE U TIPUMEHEHHE.
TokcuuHOCTh apeHOB (BIUsHHE OCH30JIa HAa OPraHW3M YelloBeKa). ['eHeTHuecKasi CBSI3b MEXIy
yTI€BOAOPOJAMH, TPUHAICKAIINMH K PA3JTUUYHBIM KJIacCaM.
[IpupoaHbIe NCTOYHUKH YTIIEBOA0POA0B. [IprupomHbIil a3 u nomyTHeie HedTsAHbBIE Ta3bl. HedTs 1 2
e€ mnpoucxoxaeHue. CrocoObl mepepabOTkn HeDTU: TEpPEroHKa, KPEeKUHT (TEPMHYECKH,
KaTaIMTUYeCKHii), Tmupoau3. IIpoaykTel mepepaboTku  HEPTH, UX MPUMCHEHHE B
MIPOMBIIIJICHHOCTH
1 B ObITy. KaMeHHBIH yrosb U NPOIyKThI €ero nepepaboTKy.
Tema 4.2. Conep:xaHue y4eOHOro MmaTepuasa 2 OK 02
®usuko-xumudeckue | JlaGopaTopHble 3aHATHS OK 04
CBOIiCTBA JladopaTopHas pa6ora Ne 3. «CBoiicTBa yrjieBoI0PO/10B».
yIJ1€BOJA0PO/I0B TpuBuanpHas U MeXIyHapOHAs HOMEHKIATypa, XUMUYECKHE CBOWCTBA, CHOCOOBI MOITY4YECHUS 5
yriaeBoaopoaoB. [lonydyeHue s3TuiieHa W U3Y4YEHHE €ro CBOMCTB. MoJAenupoBaHUE MOJEKYT U
XAMHUYECKMX MPEBPAIICHUI YIiIeBoA0poa0oB (Ha mpuMepe 3TaHa, STHIICHA, alleTUICHa W JIp.) U
raJIOr€HONPOU3BOIHBIX.
Pasnen 5. Kuciiopogocoaep:kamme opraHnyecKue coeIMHeHUus 14
Tema 5.1. Coaepikanue y4eOHOro MaTepuajia 2 OK 01
Cnuprel. @eHon [IpenenbHbBIe 0THOATOMHBIE CIUPTHI (METAHOJ M 9TAHOJ): CTPOCHUE, (PU3NYECKHE H XUMUYECKHUE 2 OK 07

AHIIOO Pabouas mporpamma 1mo AUCIUIUINHE XUMUS Crpanuna 18 u3 29
«KoTenpHIKOBCKHI Cnenuansrocts 40.02.04 FOpucnpyneHmust
KOJUIeIDK OM3HEca» AgBTOp




CBOMCTBa (peakuuu C aKTUBHBIMM METAJUIAMM, TaJIOT€HOBOJOPOJAaMH, FOPEHHUE), IPUMEHEHNUE.
BonopoaHbie cBs3M MEXIy MOJIEKyJIaMH CIUPTOB. PU3MOJIOTHYECKOE INCHMCTBHE METaHOJA U
9TaHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroaToMHbIe CIHUPTHI (ITHICHIIIUKOIb M TIIMIEPHH). CTPOCHUE, (DU3UUSCKHE U XHUMHUYCCKUEC
CBOMCTBa (B3aMMOJEIICTBHME €O IIEJIOYHBIMU METAJUIaMM, KayeCTBEHHas peakuus Ha
MHOTOATOMHBIE CIUPTHI). PU3NOJIOTUYECKOE IEHCTBHE Ha OpraHu3M 4yesoBeka. lIpumenenue
[JIMLIEPUHA U STHJICHTJIUKOJISL.

®enon. CrpoeHue MOJICKYINBI, (DU3WYECKHEe W XUMUYECKUE CBOHMCTBa (heHosia. TOKCHYHOCTH
(deHomna, ero GU3MOIOTHYECKOE JCHCTBUE HA OpraHu3M uesoBeka. [I[pumenenue genona.

Tema 5.2.

Anbaeruasl.
Kap0oHoBble KHCI0TBI.
CioxHbIe 3¢upbI

Conepxxanue yueOHOro Marepuaja

Anbrerunpl M KeToHbl ((opManpAeruy, ameTaibJeruj, aleToH): CTPOEHue, (u3NyYecKue u
XMMHMUYECKHE CBOMCTBA (peakUWU OKHCIEHUS U BOCCTAHOBJICHHUS, Kauye€CTBEHHBIE DPEaKIIMH),
MOJIy4€HHUE U PUMEHEHHE.

OAHOOCHOBHBIE TpeneibHble KapOOHOBbIE KHUCIOTHI (MypaBbUHAsi U YKCYCHAas KHCIIOTHI):
CTpoeHHue, (QU3NYeCKHe U XHUMHUYecKue cBoHcTBa (oOIIMe CBOMCTBA KHCIIOT, peaKuus
sTepuduKanum), MoixydeHue U npuMeHeHue. CreapuHOBas M OJIEMHOBas KHUCIOTHI Kak
MIPEICTaBUTENH BBICHINX KApOOHOBBIX KUCIOT. Mblla KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX
MOIOIIlEE IECHCTBHE.

CrnoxHble 3(upbl Kak NPOU3BOAHBIE KapOOHOBBIX KUCIOT. I'MApoan3 ciaoxHbIX 3(upoB. XKupsl.
I'maposns xupos. [Ipumenenue xupoB. brosiornyeckas posb KHUPOB.

OK 01
OK 02
OK 04

Tema 5.3.
YrieBoanl

Copep:xaHue y4e0HOIr0 MmaTepuaja

VYrieBoapl: cocTaB, KiacCH(HKAIMSA YyIriIeBOJOB (MOHO-, M- M Mojucaxapuisl). [oko3a —
MPOCTEHIIMA MOHOCAXapu: OCOOCHHOCTH CTPOCHHS MOJICKYJbI, (PHU3NYCCKHUE M XUMHUYCCKHE
CBOWMCTBa TUIIOKO3bI (B3ammojericTtBue ¢ ruapokcuaom Meau(Il), okucieHne aMMHAYHBIM
pactBopoM okcuza cepedpa(l), BoccraHoBiIeHHE, OPOIKEHUE TIIFOKO3bI), HAX0XKJACHHUE B MPUPOJIC,
MPUMCHEHHE TJIFOKO3bI, OHOJIOrMYeCKas pOJIb B IKU3HEJCATCILHOCTH OpPraHM3Ma YesoBeKa.
dotocunTe3. PPyKTO3a KaK U30MEP TITFOKO3bI.

Caxapo3a — MpeACTaBUTENIb JIUCAXapU0B, THUIPOJN3 Caxapo3bl, HAXOXICHUE B NPHPOAC U
MIPUMCHCHHE.

[Tonucaxapuapl: KpaxMal M LE/UTI0I03a KaK MpUpOAHbIe MosmMepbl. CTpoeHHE Kpaxmajia
LIEJUTIONO03bI, (PU3UUYECKHE U XMMHUCCKHE CBOMCTBA KpaxMasa (THIpojIn3, KaueCTBCHHAS PeaKIIHs
C MOJIOM).

OK 01
OK 02
OK 04

Tema 5.4.

Conepxanue yueOHOro Marepuajia

OK 01
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PuU3uKo-XUMHYECKHE
CBOlCTBA
KHUCJIOPOXOCOACPKALIMX
OpPraHuYecKux
coeIMHeHU i

HpaRaneCRne 3aHATUSA

IIpakTuyeckass padora Ne 8. «HomeHk/iaTypa KHCJOPOAOCOAEPKAIIUX OPraHMYECKUX
COeIMHEeHU .

TpuBuanpHasi U MEXIyHApPOJHAsT HOMEHKJIATypa, XMMUYECKHE CBOMCTBA, CIOCOOBI MOJYYCHHS
CIUPTOB U (PEHOJIOB, KAPOOHOBBIX KUCIOT U A(PHUPOB, ANbIETUIOB U KeTOHOB. COCTaBICHHE CXEM
peakuuii (B TOM 4YHCIE€ IO MPEAJOKEHHBIM LIEMOYKaM I[PEBPALICHUI), XapaKTEepHU3YIOIIHUX
XUMHUYECKUE CBOMCTBA KUCIOPOJ0COAEPKAIUX OPraHUYECKUX COCIUHEHHMIA.

IIpakTnueckass  padora Ne 9. «Xummueckme #  (u3MvYecKHe  CBOiicTBa
KHCJIOPOJAO0COAEPKAIMX OPraHHYECKHX COCAMHECHHS.

[IpoBenenue, HabmoeHUWE M ONMCAHHE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB,
Ka4eCTBCHHBIC PEaKIMU OJHOATOMHBIX CIUPTOB (OKHCIeHHe dTaHoia okcumoM wmeau(ll)),
MHOTOATOMHBIX CHHUPTOB (B3auMojelcTBUEe TauuepuHa ¢ ruapokcugom menu(ll)), ampaeruaos
(oKuCIIeHHEe aMMHavHbIM pacTBopoM okcuma cepeopa(l) wu  ruapokcumom  memm(ll),

B3aMMO/ICHCTBUE Kpaxmalia C M0JIOM), U3yUYE€HHUE CBOICTB pacTBOPa YKCYCHOM KUCIIOTHI.

OK 02
OK 04

Pa3znes 6.A30Tconep:Kkaniue Oprannvyeckue coeJuHeHust

o

Tema 6.1.
AMUHEI.
AMHWHOKHCJIOTHI.
beaknu

Copep:xaHue y4eOHOro marepuaja

o

AMUHBI: METWIAMHH — NPOCTEUIINN NMPEACTaBUTENb AMHHOB: COCTAaB, XUMHYECKOE CTPOCHHUE,
(bu3nyeckrue 1 XUMUUYECKHE CBOMCTBA, HAXOXKAECHUE B IIPUPOJIE.

AMMHOKHCIIOTBI KakK aM(OTEpHble OpraHudeckue coeiuHeHus. DU3NuecKue W XUMHUYECKUe
CBOMCTBA AMMHOKMCIOT(Ha NpuMepe riaunuHa).buonornyeckoe 3HAYEHHE aMMHOKHCIOT.
IlenTnael.

benku kak npupoassle noiumepsl. IlepBuuHas, BTOpUYHas M TpeTHYHas CTPYKTypa OEJIKOB.
XUMHUECKUE CBOMCTBA OEJIKOB: TUAPOJIN3, JCHATYpallHsl, KAYECTBEHHbIE PEaKIIUHU Ha OENIKH.

IIpakTHYecKkue 3aHATHS

IIpakTuyeckas padora Ne 10. «CBoiicTBa a30TOCOAEPKAIMX OPraHUYECKUX COeTNHEHUI».
Ouznyeckue M XUMHUYECKHE CBOWCTBA aMUHOB (peakUMHUC KHUCIOTaMU U TOPEHUS) U
aMUHOKHCIIOT (Ha mpuMmepe rauiuHa). HabnrogeHue u onucaHue JEMOHCTPAIIMOHHBIX OTMBITOB:
JIeHaTypalus OCJIKOB MPU HArpeBaHHUHU, [IBETHBIE PEAKIIH OCIKOB.

OK 01
OK 02
OK 04

Pazjnen 7.BbicokoMoJIeKyJIsIpHBIE COeTMHEHUST

N

Tema 7.1.
IlnacTMmaccnl.

Conepxanue y4eOHOro Marepuasia

N

IIpakTHYecKHe 3aHATHA

OK 01
OK 02

AHIIOO Pabouas mporpamma 1mo AUCIUIUINHE XUMUS
«KoTenpHIKOBCKHI Cnenuansrocts 40.02.04 FOpucnpyneHmust
KOJUIeIDK OM3HEca» AgBTOp

Crpannua 20 u3 29




Kayuyku. Boiokna IIpakTnueckas padora Ne 11. «Cunre3, aHaIM3 U KJIacCHPUKALUS BBICOKOMOJIEKYJISIPHBIX OK 04

COeIUHEHUI». IIK...

OCHOBHBIC TOHATUS XHMHU BBICOKOMOJIEKYJSPHBIX COCAWHEHHWH: MOHOMEp, MOJHMED,

CTPYKTYpHOE 3BEHO, CTENEHb IOJUMEpHU3alMM, CpPeIHssl MOJeKylspHas Macca. OCHOBHBIE

METO/Ibl CHHTE3a BBICOKOMOJICKYJISIPHBIX COSTMHEHHI — MOJIMMEPHU3aLUs ¥ TOJTUKOH ICHCAITHUSI.

O3zHakomiieHHe ¢ oOpa3lamMu MPUPOAHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIACTMAacc, Kay4yKOB:

ITacTMacChl (MOJMATUIICH, MOJUIIPONHIICH, NOJUBHHUIXIOPH, MOJUCTUPON); HATYPaIbHBINA H

CUHTETUYECKUE KayuyKu (OyTaJMEHOBBIM, XJIOPOIIPEHOBbII M H30INPEHOBBIN); BOJIOKHA

(HaTypasibHBIE (XJIOTIOK, MIEPCTh, MIEIK), HCKYCCTBEHHBIC (aleTaTHOE BOJOKHO, BHUCKO03a),

CHHTETHYECKHUE (KalpOH M JIABCaH).
KourposabHasi pa6ora 3 |CTpykTypa M CBOHCTBA OpraHM4eCcKUX BeniecTs (1o pasnenam 3-7) 2
IIpogeccuonaiLHOOPHEHTHPOBAHHOE co/lepikaHue (coAepKaHNe NPUKJIATHOTO MOAYJIs1) 8
Pa3nena 8.Xumusi B ObITY M NPOU3BOACTBEHHO¥ /IESITEILHOCTH Y€JI0BEKA 8 OK 01
Tema 8.1. Cojaep:kaHue yueOHOro MaTepuajia 8 OK 02
XuMuueckue TeXHONoruu | [IpaBuia SKOJOIMYECKH IIENECOO0PAa3HOro MOBEIEHUS B OBITY UM TPYIOBOM AEATENHLHOCTH B OK 04
B MIOBCETHEBHOM | I[ENIIX COXPAHEHHs] CBOETrO 3J0POBbsS U OKPYXKAIOIIEH MPUPOIHONW CpPEebl, OMACHOCTh OK 07
u npo(eCcCMOHANBHOM | BO3MCHCTBHS HA JKUBBIC OPraHW3Mbl OPraHMYECKUX BEHIECTB OTHEIBHBIX  KJIaCCOB IIK...
JEATELHOCTH YEJIOBEKA | (YIJIEBOJIOPOMbI, CHUPTHL, (PEHOJBI, XJIOPOPraHWYECKHE MPOU3BOJHBIC, aJbACTUABI U Jp.),

MoKa3aresb NpeAeNbHO TOMYCTUMON KOHIEHTPAIIMU U €r0 UCIOJIb30BaHuE.

Ponp xuMum B oOecniedeHHHM SKOJOTHYECKOW, SHEPreTHUYECKOW W MHUINEBOM O€30MacHOCTH,

Pa3BUTUM MEIULUHBI, CO3JaHUM HOBBIX MaTepuajgoB (B 3aBUCUMOCTH OT BHUJA 4

podeccuoHaNbHOM 1eATeNbHOCTH ), HOBBIX HCTOYHUKOB YHEPIHH (aJIbTepHATUBHBIC HCTOYHUKU

sHepruu). lloHATHE O HAaydyHBIX METOJAaX IO3HAHUS BEUIECTB M XUMHUYECKUX pEaKUHUu.

[IpencraBienuss 06 0OOLMX HAYYHBIX MPUHIUIAX MPOMBIIIJICHHOTO MOJIYYEHUS Ba)KHEHIINX

BEIIECTB (Ha MpUMepax MPOU3BOJICTBA aMMHUaKa, CEPHOM KUCIOThI, METAHOJIA).

XuMHUA W 3I0pOBbE UEJOBEKa: IpaBWiia O€30MaCHOT0 HCIOJIb30BAHUS JIEKAPCTBEHHBIX

MpenapaToB, OBITOBOI XMMHUH B IOBCEIHEBHOM KU3HHU.

IlpakTH4eckue 3aHATHSA

IpakTuyeckas padora Ne 12. «[IpumeHeHHe XUMHYECKUX BeLIECTB H TEXHOJIOTHI ¢ y4eTOM

Oyayueil npogeccHOHAIBLHON AeATeIbHOCTH. 4

Pemienne keiic-3amad 10 TeMaM: IHIIEBEIE MINPOAYKTBI, OCHOBBI PANHOHAJIIBHOTO IIUTAHUA,
BayKHEMIIIHE CTPOUTCIIbHBIC N KOHCTPYKIHMOHHBIC  MaTCpHUaJlbl, CEIbCKOXO3SMCTBEHHOE
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IIPOU3BOJICTBO, KPAacKH, CTEKJIO, KepaMHKa, MaTepuasbl i 3JEKTPOHUKH, HaHOMaTepHallbl,
TEKCTUJIbHBIE BOJIOKHA, HMCTOYHHUKHM D3HEPIMH, OPraHMYECKHME M MUHEpajbHbIE YyI00peHus,
JIEKapCTBEHHbIE U KOCMETHYECKUE TpenapaTsl, ObITOBAs XUMHUs, MaTepHalbl U3 UCKYCCTBEHHBIX
U CUHTETHYECKUX BOJIOKOH.

3amura: IlpencraBieHue pe3yabTaToB pelIeHUsA Kelic-3a71ady B GopMe MUHHM-I0KJIazaa
(monmyckaercs UCIO0JIb30BaHKE TpauUeCKUX U NPE3EHTALMOHHBIX MAaTEPUAJIOB)

IIpomexxyTouHas aTTecTanus Mo TUcHUILINHE (MU PepeHITMPOBAHHEIN 3a9eT)

Bcero

72
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3. YCJIOBUSA PEAJINZALIMU TPOT'PAMMBI
OBIIEOBPA30OBATEJBHON IUCIUATLIMHBI

3.1. TpeOoBaHMsA K MUHUMAJILHOMY MaTepHAJbHO-TEXHHYECKOMY O0ecredeHHI0

JUia peanuzaluu MpOrpaMMbl y4eOHOW JMCHUIUIMHBI IPELYCMOTPEHO CIIelHaIbHOE
nomelieHue: «Kaduner o0meo0pa3soBaTelbHBIX JAMCHMIUVIMH» - YydyeOHAs ayauTopus s
IIPOBEJICHUS 3aHATUNA BCEX BMJIOB, IPEIYCMOTPEHHBIX 00Opa30BaTeIbHONW NMpPOrpamMMoi, B TOM
YlCJIe TPYNIIOBBIX U MHAWBUYaIbHBIX KOHCYJIbTALUN, TEKYLIETO KOHTPOJISI U IPOMEKYTOUHOM
aTTecTallud, a TaKkKe [UIsl CaMOCTOSITEIbHOM paboThl, OCHAalIeHHas OOOpylOBaHUEM,
TEXHUYECKUMU CPEJICTBAMU OOyUEHUS U MaTepualaMu.

Oo6opyioBanue kabuHeTa 0011€00pa30BaATEIHHBIX IUCIIUILINH:

— pabouee MecTO IpernoaaBaTess

— MOCaJJOYHbIe MecTa 00y4aromuXcs (10 KOJINYECTBY 00yUaIOLIUXCs)
— JIOCKa yU4eHHYECKast

— KOMIIJICKT y‘-IC6HO-M€TO)II/I‘IeCKOI71 JOKYMCHTalIUn

— KOMIUJICKT O€HOYHBIX CPEACTB IO JUCHUIIIINHE

— HarJisiaHbIC MocoOus U paSJIaTOqHBIfI Marcpurall 1o TeMam
TEXHUYECCKHUX CPEACTB OﬁquHI/lﬂ:

— TeneBusop
— Bugeomarnutodon
— HoyrOyk (mepeHocHoi, B 0TAeIe HHPOPMAITMOHHBIX TEXHOJIOTHIA)

— MynbTUMEeIUIHBIA  TPOEKTOp  (MEpEeHOCHOW, B  oTaene WHOOPMAIMOHHBIX
TEXHOJIOTHH)

— DkpaH (MepeHOoCHO, B 0T/Iee HHOPMAIIMOHHBIX TEXHOJIOTH)

— D¢ heKTUBHOCTL MPEno aBaHusl 00IIe00pa30BaATEIPHON AUCITUIUTHHBI « XM
3aBUCHT OT HAJIUYHsI COOTBETCTBYIOIIECIO MAaTEPHATLHO-TCXHUYECKOTO OCHAIICHUSA. ITO
O0OBSACHACTCS OCOOCHHOCTSIMH JUCIMIUIMHBI, B TIEPBYIO OdYepeab, €€ IKCIEPUMEHTAIbHBIM
XapaKTepPOM, IIUPOKUM CIIEKTPOM IMPUMEHEHHS U TPAKTHYECKON 3HAYMMOCThI0. PekoMeH1yemoe
MaTepHATBLHO-TEXHHUYECKOe oOecreyeHne KaOWHeTa XHMHHM W XHMHYECKOW Jadoparopuu
BKJIFOYAET: CHCIHATM3HPOBAHHYIO MEOCIIb U CUCTEMbI XPAHCHHU I, TEXHHUCCKUE U AJICKTPOHHBIC
CpelcTBa OOYdYEHHs, JIEMOHCTPAI[MOHHBIC YYeOHO-HATJIAIHBIC IOCOOMS, JIEMOHCTPALMOHHOE
o0opyIoBaHHE W TPHOOPHI, JTAOOPATOPHO-TEXHOJIOTHYECKOE O0OpYHAOBaHUE, JIAOOPATOPHYIO
XUMHUYECKYIO TMOCYIy, Mojaeiau (0ObeMHBbIC M IUIOCKHE), HATypalbHbIe OOBEKTHI (KOJUICKIIUH,
XUMUYECKHUE PEaKTUBBI), 000pyI0BaHKE Ja00PaHTCKOM.

Cnenunaau3upoBaHHas Me0e/ib M CHCTEMbI XPAHEHUS

1 | Cron nabopaTopHBIi 1EMOHCTPAIIMOHHBIH (C 3aIIUTHBIM, XUMOCTOUKHM U TEPMOCTONKUM
MOKPBITUEM,  PAKOBHUHOW, TMOABOAKONM U  OTBEICHMEM  BOJbI, CAHTEXHUKOM,
ANEKTPUIECKIMH PO3ETKAMH, aBTOMATaMH aBAPHITHOTO OTKIIIOUEHUS TOKA)

2 | Cron nabopaTopHbIN JEMOHCTPALMOHHBIN C HAICTPOUKOH (C 3alIUTHBIM, XUMOCTOMKUM H
TEPMOCTOMKHUM TMOKPBITHEM)

3 | Cron yueHudeckuii 1a0OpaTOPHBIN, pETyIUPYyeMBblii MO BbICOTE (C 3alIUTHBIM,
XUMOCTOMKUM M TEPMOCTOWKHM TOKPBITHEM, PAKOBHHOH, OOPTHKOM IO HapYKHOMY
Kparo, TOJBOJKOM ¥ OTBEJCHHEM BOJBL, U CaHTEXHUKON)/CTON yUEHUUECKH,
perynupyeMblii 1o BbIicoTe (TpUOOpeTaeTcs TOJBKO TMpPH HAJUYUU  CHEIUATBHOTO
71a00PAaTOPHOTO OCTPOBHOTO CTOJIA) (10 KOAUUECEY 00Y4aouUxcsl)

4 | Cryn yueHU4ecKuii(no xoauvecmay odyuanuuxcs)

5 | Ornerymurens
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Jocka kinaccHasi/PenbcoBas cucteMa ¢ KJIIaCCHON M MHTEPaKTUBHOM JTOCKOM
(mporpaMmmHOe o0ecriedeHne, MPOeKTop, KPEIUICHUs B KOMIUIEKTE )/ HHTEPaKTUBHON
MaHeNbI0 (MporpaMMHOE 00eCIeYeHUE B KOMILIEKTE)

7 | Cron ¢ siukamu Ijist XpaHeHust/ TyMOo# (pabouee mecmo npenodasamersi)

8 | Kpecio oducHoe(pabouee mecmo npenodasameris)

9 | Jlocka npo6koBasi//locka MarHUTHO-MapKepHast

10 | Cucrema (ycTpo#CTBO) JJIsl 3aTEMHEHUST OKOH

11 | llIxad BBITSHKHOM MAaHOPAMHBIN

12 | lllkad st xpaHeHus: y4eOHBIX OCOOMi

13 | Anreuka yHHBepcaabHas IS OKa3aHUs TIEPBON METUITUHCKOHN TIOMOIIN

TexHuuyeckue cpeacraa

1 | MHOrogyHKIIMOHAJILHOE YCTPONCTBO/IIPUHTED

2 | IHTepaKTUBHBIA MPOTPAaMMHO-ANIAPATHBI KOMIDIEKC MOOWIIBHBIN MM CTAl[HOHAPHBIN
(mporpammHoOe oOecrnieueHue, IpoeKTop, KpemieHue B komiuiekre)/PenbcoBas cucrema c
KJIACCHOM M MHTEPAKTHBHOM JNOCKOM (MporpaMMHOe obecrieueHune, MpoeKTop, KperieHne
B KOMILJIEKTE)/MHTEPAKTUBHON MaHENbIO0 (IporpaMMHOE 00ecrieueHre B KOMIUIEKTE)

3 | IlepcoHanbHBI KOMIIBIOTEp C Tepudeprueii/HoyTOyK (JUIIEH3HOHHOE IPOrpaMMHOE
obecrieueHre, oOpa3oBaTeNbHBIM KOHTEHT M CHCTEMa 3alllUThl OT BPEIOHOCHOM
uHdopmanuy, TporpaMMHOe obecriedeHue s LUQpPoBOM  yabopaTopuu, C
BO3MOJKHOCTBIO OHJIAH-0TIPOCa)

DJIEeKTPOHHbBIE CpeAcTBAa 00y4eHus!

1 | DnexTpounHsle cpencTBa oOyueHus/IutepakTuBHble nocoous/OnaitH-Kypehl (1o
pazoenam paboueil npocpammol)

JleMOHCTpauMOHHBbIE Y4eOHO-HATJISIIHbIE TOCOOMSI

1 | CnoBapu, CipaBOYHUKH, SHIMKIONCIUS (10 XUMUYECKUM HAYKAM)

2 | KoMIiekT nopTpeToB BEJIMKUX XUMHUKOB

3 | [TocoOus HArISIIHON DKCIIO3UIINHU

4 | Ilepuonnueckas cucrema xuMuueckux aeMeHToB J[.M. Menneneera

CrnenuajJn3supoBaHHas Medesib M CHCTEMbI XPaHEHH s 1JIs1 XMMUYeCKOoil JJadopaTopun

1 | JlJaGopaTopHBIi OCTPOBHOM CTOJ (IBYXCTOPOHHHMM, C 3alIUTHBIM, XHUMOCTOMKHUM H
TEPMOCTOMKUM HOKPBITHEM, HAJICTOJBEM, C MOJCBETKON U 3JIEKTPUUYECKUMH PO3ETKaMH,
MOABOJIKOI ¥ OTBEIEHUEM BOJbI, U CAHTEXHUKOM)

2 | Ctyn nabopaTOpHBIN, pETyIUPYEMbIH 110 BHICOTE

3 | Crox maGopaTopHbIi 1EMOHCTPAITMOHHBIHN (C 3aIIUTHBIM, XUMOCTOWKHM M TEPMOCTONKHUM
MOKPBITUEM,  PAKOBUHOW, TMOABOJKONM U  OTBEIEHHUEM  BOJbI, CAHTEXHHUKOM,
AIIEKTPUYECKIMH PO3ETKAMH, aBTOMATaMH aBAPHITHOTO OTKIIIOUEHUS TOKA)

4 | Cron nabopaTopHbIN JEMOHCTPAIMOHHBIN C HAJACTPOUKOM (C 3aIIMTHBIM, XUMOCTOMKUM U
TEPMOCTOMKHUM MOKPBITHEM)

5 | Crox ¢ sukamMu Jjst XpaHeHHs1/ TyMOon

6 | Kpecno oducnoe

7 | OruerymuTens

JleMOHCTpanMOHHOE 000PYI0BaHHEe U IPUOOPHI A/ Ka0MHeTa U JIadopaTopumn

1 | Becsl anexkrponnsie ¢ USB-niepexoHUKOM

2 | CTONMK MOoABEMHBII

3 | Hentpudyra nemoHcTparionHas

4 | llltaTuB NEMOHCTPAIIMOHHBIN

5 | Anmapart ans npoBeIeHUS] XUMUYECKIX PEeaKIIHid

6 | Anmapar Kumnma

7 | OBauometp

8 | I'openka ynuBepcanbHas
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[Tpubop Isi HLIUTFOCTPAIIUHU 3aBUCUMOCTH CKOPOCTH XUMHUYECKHUX PEaKIMid OT YCIOBUN
OKpY’KaroLIEn CpeJibl

10

Habop 1u1s1 snexTponnsa 1eMOHCTPAlMOHHBIH

11

[TpuGop 17151 OMBITOB MO XUMUU C MIEKTPUYECKHM TOKOM (J1a00paTOPHBIiT)

12

[Tpubop Juist OKMCIEHUS CIUPTA HaJl MEIHBIM KaTaJIu3aTOpOM

13

[Tpubop 1y1st moTydeHUs raIOUI0AIKAaHOB AEMOHCTPAIIMOHHBIN

14

[Tpubop Juist mosTydyeHus: pacCTBOPUMBIX BEILIECTB B TBEPJIOM BUJIE

15

YcranoBka st QUIBTPOBAHUS TIOJ] BAKYYMOM

16

[Tpubop 1u1st onpeeNeH s CoCTaBa BO3ayXa

17

["a30ananm3aTop KUCI0pPOIa U TOKCHYHBIX T'a30B ¢ NU(POBOI MHAMKALIMEH TOKa3aTesel

18

[Tpubop 11st MILTIOCTPALK 3aKOHA COXPAHEHHsI MACCHI BEIIECTB

19

YcranoBka I ICPETrOHKK BEHICCTB

20

bapomerp-anepony

21

Habop a5 uzyueHus: BOAOPOJHON SHEPTETUKU

pH-Metpbi(donornumensnoe sapuamuenoe obopyodosanue)

JlaGopaTopHo-TexHOJIOrMYecKOoe 000py10BaHNe 1JIsi KAGHHETA U JIaGopaTopuu

[Tpubop [u1st MosTydeHus raJIoNI0JIKAHOB U CJIOKHBIX 3(UPOB J1a00PaTOPHBII

KonGonarpesarens

DJIEKTPOTUIUTKA

bans komOuHUpoBaHHas JabopaTopHas

Becrhr JJI CBIMMYYHUX MAaTCpUaJIOB

[Tpubop 1u1st mosryyeHus razon

CrmpTroBKa J1abopatopHas

MaruutHas Memaika

OO |N|O OB WIN| -

Muxkpockon nudpoBoi ¢ pyKOBOJICTBOM I0JIH30BATENS ¥ TOCOOMEM ISl yJalluXcst

=
o

HaGop mis uncTky onTuku

[ERN
[ERN

Habop nocyniel 1151 peakTHBOB

[E=N
N

HaGop mocynbl u npuHaaIeKHOCTEH 1711 paOb0ThI ¢ MAJTLIMU KOJIMYECTBAMH BEIICCTB

=
w

Habop npunaayexxHocTel A1 MOHTa)xa NpoCTeHINX NpUOOPOB MO XUMUU

H
o

HaGop mocyabl u mpuHaIICKHOCTEH 13 IpoIuiieHa (MUKpPO1abopaTopus)

JlabopaTopHasi XumMHUecKasi moCy/aa JJisi KaOMHeTa U JJadopaTopuu

KommiekT ko0 JACMOHCTPAIIMOHHBIX

Habop npo6ok pe3nHOBBIX

[Tepexon cTEKIAHHBIN

ITpo6upka Bropiia

ITpoOupka AByXKOJIEHHAs

Co €IMHUTEIb CTCKISHHBIN

3a)kuM BUHTOBOM

3axxum Mopa

OO |N|OOTA|IWIN -

[Inanr cHINKOHOBEIN

=
o

KoMmiekT cTeknssHHOI MOCYIbI HA mnmbax I[eMOHCTpaHHOHHLIﬁ

-
-

Jlozupyroliee ycTpoicTBO (MEXaHUYECKOE)

=
N

Kommuiekt uzaenuii u3 kepamuky, papgopa u dasHca

=
w

Kommuiekt soxek apdopoBbix

H
N~

Kommuekr MCPHBIX KOJIO MaJioro oobemMa

=
(@)

KommuiekT MepHBIX K0J10

=
»

Kommiekr MCPHBIX NUJIMHIAPOB IMJIACTUKOBBIX

o
\]

Kommnekr MCPHBIX HUJIMHAPOB CTCKIISTHHBIX

=
oo

Kommnekr BOPOHOK CTCKJIAHHBIX

=
O

KommiekT numneTox
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20

KoMIIIeKT cTakaHOB IIJIACTUKOBBIX/CTCKISTHHBIX

21

KoMmiekT cTakaHOB XUMHYECKUX MCPHBIX

22

KoMmIuIexkT cTakaHuuKoB JUIA B3BCIIUMBAaHUA

23

KoMIuiekT cTynok ¢ necrukamu

24

HaGop mmareneit

25

Ha6op nunieron

26

Habop vamex [letpu

27

TpyOka cTeknsiHHAS

28

DKCUKATOP

29

Yama KpucTauIM3alMOHHAas

30

IIuniel TUTETbHBIE

31

broperka

32

[IpoOupxka

33

banka oA pCaKTUBLI ITOJIMITHUIICHOBAS

34

banka noj peakTuBBI CTEKJIIHHAS U3 TEMHOTO CTEKJIa C IPUTEPTOI MpoOKO

35

Habop CKISIHOK 1JIs1 paCTBOPOB PEAKTUBOB

36

Tlasmouka crexkigHHas

37

[tatuB amst mpoOUpoK

38

KoMIuiekT cpencTB st MHIMBHAYaTbHOM 3a1UThI

39

KowmruiekT TepmomeTpoB

40

CYHH/IJ'IBHaH MaHCJIb JJIA IMOCYAbL

41

OunpTpoBanbHas Oymara/QuiIbTpsl OYMasKHBIC(00NOIHUMENbHOE 8APUATNUBHOE
obopyodosatue)

Mopenn (00beMHbBIE U IJIOCKHE), HATYPAJIbHbIE 00bEKThI (KOJJIEKIMH, XHMUYeCKHne
peakTuBbl) I KaOuHeTa U J1abopaTopuu

KomIiuiekT Moeneil KpucTasImyecKuX pereTok

Mogenb MoJIeKyIbI Oenka

Habop a5 MoienupoBaHusi CTPOCHUSI HEOPTaHUUECKUX BEILIECTB

Ha6op JJIL MOACTTUPOBaHUA CTPOCHUSA OPraHUYCCKUX BCIICCTB

Ha6op JJI MOACTIUPOBaHUA CTPOCHHUS aTOMOB M MOJICKYII

Ha6op I MOACTTUPOBAaHUSA SJICKTPOHHOI'O CTPOCHUS aTOMOB

KommiekT xomnexkuui

OINO(OTPBD|WIN| -

KoMIuiexT XuMudecknx PCAKTHBOB

Ob6opynoBanue J1a00PAHTCKOI KaOUHeTa XMMUM

Crou ¢ smmKamMu 17151 XpaHeHus/TyM00i

Kpecno oducnHoe

Cton 1abopaTopHBIA MOCYHBIH

CYI_I_II/IJ'ILHEUI IMMaHCJIb JJId MOCYAbL

Hlkad mis xpaHeHus yueOHBIX MOcoOUi

Hlkad s XpaHeHHs XUMHYECKUX PEaKTHBOB

Hlkad m1st XxpaneHust 1a00paTOPHOM MOCYABI/IPUOOPOB

[Tka¢ BHITSHKHON

OO INO|O1D|WIN -

JlaGopaHTCKui CTON

=
o

Cryn 1ab0opaTOpHBIN, pEryaupyeMblii 10 BHICOTE

-
-

3HeKTqueCKHﬁ AKBAAUCTUIIATOP

=
N

HIkad cymmiabHbIHI

=
w

Pe3unoBBIE MCPpUYATKH

[N
SN

Kommuiekt eprieid 115t MbIThst 1a00paTOPHOI MOCY 1B

3.2. NudopmanuoHHOe 0becnieyeHHe peain3aliu MPOorpaMmbI:
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Jis peanmmzaruu mporpammbl B 6ubimoteunom ¢oune AHITOO «KotensHUKOBCKHIA
KOJUIe/DK OM3HECa» HMMEIOTCS B HAJNMYUU IICYaTHbIE M DJCKTPOHHbIE 0O0pa3oBaTeNbHBIC U
MH(POPMAIIMOHHBIE PECYPCHI.

3.2.1. OcHOBHBIE U3TaHUSA

1. AndpuHOreHona, n. B. Xumus: Y4EOHUK 51 IIPAaKTUKYM JUTS
cpenHeromnpodeccuonansHoro obpasoanus / W. B. AndunoreHora, A. B. babkos, B.
A.TlonikoB. — 2-e u3A., uctp. u gor. — Mocksa: U3natenscto HOpaiit, 2022 — 291 c.

2. Hleromuxuna, H. A. O6mas xumus: yueOnuk mist CI1IO / H. A. Uleronuxuna,Jl. B.
Mumnaeckasi. — Cankr-IlerepOypr: Jlanb, 2021 — 164 c.

3. HuxkonmbCckuil, XuMusi: y4eOHMKH TPAKTHKYM JUIS  CPETHEromnpo(ecCHOHAIBHOTO
obpazoBanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ u3m.,nepepad. u gorn. — Mocksa:
WznatensctBo FOpaiit, 2022 — 507 c.

4. Xumus: yaeOHUK JUIsl cpeqHero npogdeccuonansHoro oopasosanus / 0. A.JlebGenes,
I'. H. ®aneeB, A. M. T'onmy6es, B. H. llanosair; mox o6melt penakiueit I'. H.daneea. — 2-¢
u3n., nepepad. u gon. — MockBa: U3narensctBo FOpaiit, 2022 —431 c.

5. I'abpuensu O.C. Xumus 1t npodeccuil 1 CneuanibHOCTEH TEXHUUECKOTO MPOQUIIS :
VY4eOHHUK 711 CTYIEHTOB YUYPEeKICHHH cpeaHero mnpodeccronamsHoro oodpazoBanus / O.C.
INabpuensin, U.I'. OctpoymoB. M. : Akanemus, 2019. - 256c.

3.2.2. JlonoJIHUTEIbHbIE HCTOYHNUKH:

1. Xumus.10knacc. yrayonéuusritypoBenb: H.E. Kyspmenko, B.M. Tepenun, A.A.
Hpo3znos, B.B. Jlyaun; nox pea. B.B. Jlynuna.— M.: [Ipocsemenune, 2022 — 446, [2] c.: ui.

2. Xumus. 1 1kmace. YrnyonéuueiiiypoBenb: yueOnux/B.B.  Epemun,H.E. Ky3smenko,
A.A. Ipo3nos,B.B. Jlynun;noapen.B.B. Jlyauna.—M.:IIpocBemenne, 2022 — 478, [2] c.: ui.

3. Xumus. Yrayonenasiid ypoBeHb. 10—11 kmaccel: pabovas mporpamma kinaun Y MK
B.B. Jlyauna: yue6HO-MeTomuueckoe mocodue / B.B. Epemun,A.A. [po3nos, 1.B. Epemuna,
2.10. Kepumon. — M.: Jlpoda, 2017 — 324, [1] c.

4. Meromuyeckoe mnocobue k ydyeOnwky B. B. Epemmna, H. E. Ky3pmenko,B.U.
Tepennna, A. A. Jpo3zmoBa u g1p. «Xumus. YriayOleHHBIH ypoBeHb». 10 Kimacc
/B.Epemun,A.A./Ipo3nos,l1.B. Epemuna,B.11.Maxonuna,O. FO. Cumonora, 2.10. Kepumon. —
M.: Ipoda, 2018 — 339 c.: nu.

5. Metomuueckoe mocobue k yueObuuky B. B. Epemuna, H. E. Ky3pmenko, A.A.
HpoznoBa u ap. «Xumus. YrayOneHnnslii ypoBensby». 11 xmace / B. B. Epemun, A.A.J/lpo3nos,
N.B. Epemuna, H.B. Bonkosa, H.B. ®upctosa, 3.}0. Kepumo. — M.:Jlpoda, 2018 — 423 c.:
WL

6. Caenxo O.E. EcrectBo3nanue: yuebnoe nocodue/ O.E. Caenko, T.I1. Tpymuna, O.B.
ApyTioHsH. — 7- e u3ganue., crep. — M.: KHOPYC, 2019. — 363 c.- (CIIO).

7. T'abpuensn O.C, JlbicoBa I'.I. Xumus: TecTbl, 3a1auu U yINpakHEHUs: ydeOHOe
nocobue Ui CTYACHTOB YUpPEXJEHHH cpeaHero mpodeccuoHaabHOro oOpasoBaHus. Mocksa:
Axanemus, 2020. - 336 c.

3.2.4. UnTepHeT - pecypesl:

1. http://college.ru/;

2. http://www.physicon.ru/;

3. http://ru.wikipedia.org; \

4. http://www.fizika.ru/;
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http://college.ru/
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5. http://lib.uni-dubna.ru (bubnmorednas cucrema «YHuBepcuter «JyOHa»).

6. http://fcior.edu.rub  (®denepanpuplii  1eHTp  HMHYOPMAITMOHHO-00PA30BATEIBHBIX
pecypcoB).

7. http://dic.academic.ru (Akanemuk. CoBapu 1 SHIUKIOTICIUHN).

8. http://www.booksgid.com/science (BooksGid. DiekrponHas OHOIHOTEKA).

9. http://window.edu.ru (EnquHoe okHO n0cTymna K 00pa3oBaTEIbHBIM pecypcam).

10.  www.hemi.wallst.ru (O6pa3oBaTeNbHBINA CANT AJIS ITKOJIBHUKOB « XHMHUS»).
11.  www.alhimikov.net (OOpa3zoBaTenbHBIN CAUT I NIKOJBHUKOB).
12.  https://sites.google.com/site/himulacom (O6pa3oBaTebHBII CANT: XUMYIIS)
13. www.chem.msu.su (DnekTpoHHast OMOIMOTEKA IO XUMHH)
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUSA
OBLIEOBPA30BATEJILHOM U CUUIIIAHBI
KonTpons u olLeHKa pe3yabTaToOB OCBOCHHUS O0O0MIC00pa30BaTENbHON IUCIUILIIHHEI
PacKpBIBAIOTCS Yepe3 NUCIHMIUITMHAPHbBIE PEe3YyNbTaThl, HAlIPaBJICHHbIE HA (GOpMUPOBAHHUE OOIINX
U Ipo(eCCHOHANBHBIX KOMIIETCHIIMH 10 pa3/iesiaM U TeMaM COJIepKaHus y4eOHOTO MaTepHraa.

Oomas/nmpodeccuoHaIbLHASA Tun oeHOYHBIX
pod Paznen/Tema .
KOMIIETE€HIUSA MeponpusTHI
OK 01. Berbupatb ciocoObI penieHus Tema 1.1-1.7
3a/1a4 MPoPeCCHOHATBHOM IEATEITFHOCTH Tema 2.1, 2.2
MIPUMEHUTENBHO K pa3IMYHbIM KOHTeKcTaM | Tema 3.1
Tema 4.1 TectupoBanue
Tema 5.1-5.4 VeTHBII onpoc
Tema 6'1 ' Penienne pacyéTHBIX 3a/1a4
Tema 7'1 Hab:ronenue 3a X0 10M
Tema 8'1 BBITIOJTHEHUS TIPAKTHKO-
- OpUEHTHPOBAHHBIX 3aJaHUI
OK 02. Mcnonb3oBaTh COBpEMEHHBIE Tema 1.2, 1.4, Hp e ap crie a1
TaBJICHH
CpelCcTBa MOWCKA, aHAIN3a U 1.6,1.7 pea
MHTEPII Tema 2.1, 2.2 PE3YJIbTATOR
prperanuy HHPOpMaLHH, U ema 2.1, 2.
MIPAKTHYCCKUX H
WH(POPMAITMOHHBIE TEXHOJIOTHH JIJISI Tema 4.1, 4.2
. 1a00paTOPHBIX paboT
BBITIOJTHEHHS 3371a4 TpodecCuoHaIbHOM Tema 5.2-5.4 poBereme eCKOTO
BEJICHNE XUMUYCCKOT
JIeITEILHOCTH Tema 6.1 POBCII
Tema 7.1 IKCIICPUMEHTA
Teuma 8'1 Brmonaenue
- KOHTPOJIBHBIX
OK 04 Tema 1.7 oy
Db dHEKTHBHO B3aHMOICHCTBOBATH U Tema 2.1, 2.2 paboT 1o
aboTaTh B KOJUICKTUBE U KOMAHJIE Tema 4.1, 4.2 PasAcIan AHCHHILIHHL!
p A Tona 5.2.5.4 OIIeHKa CAMOCTOSTEITHHO
Tema 6'1 ' BBITIOJTHCHHBIX 33 IaHUU
Teuma 7'1 3anuTa peneHus Kenc-
Teuma 8'1 3a1a4 (C yuyeTom Oymymiei
> : npodeccuoHaaIbHOH
OK 07. CoaeiicTBOBaTh COXpaHEHUIO Tema 1.7 pog
. T 51 JIEATEITLHOCTH )
OKPYAIOTIEH CPeIbl, eMa . Brinosinenue 3aganui
pecypcocOepeKeHHI0, TPUMEHATh 3HaHusT | Tema 8.1 .
MIPOMEXKYTOYHOM
00 M3MEHEHUH KJIMMAaTa, TPUHITUIIBI
aTTecTaluu
OepEeKITMBOTO MTPOU3BOCTBA, IPHEKTHBHO
JIeMCTBOBATh B UPE3BBIYANHBIX CUTYALIUSIX
TIK®...

2 TIK ykaswiBatotcst B cootBercTBHE ¢ PT'OC CIIO peanusyeMoii mpodeccuu/CrienuanbHOCTH.
AHIIOO Pabouas nporpamma o aucnumnHe Vicropus Crpanurna 29 u3 29
«KoTenpHIKOBCKHI Crnenunansrocts 40.02.02 IIpaBooxpaHUTETbHAS AESTEIEHOCTD
KOJUIe/K OM3HECca» Astop Epemuna E.B.



	СОДЕРЖАНИЕ
	1. ОБЩАЯ ХАРАКТЕРИСТИКА РАБОЧЕЙ ПРОГРАММЫ ОБЩЕОБРАЗОВАТЕЛЬНОЙ ДИСЦИПЛИНЫ
	2. СТРУКТУРА И СОДЕРЖАНИЕ ОБЩЕОБРАЗОВАТЕЛЬНОЙ ДИСЦИПЛИНЫ
	3. условия реализации программы ОБЩЕОБРАЗОВАТЕЛЬНОЙ дисциплины
	4. контроль и оценка результатов освоения общеобразовательнойДисциплины

