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1. OBIWASI XAPAKTEPUCTMKA NPVMMEPHOM PAEOUYEN ITPOI'PAMMEI
OEIEOEPABOBATEJILHOM OUCLIMAIIIMHE «XUMASI»

1.1. MecTO IV CLIMIIIIMHEI B CTPYKType OCHOBHOM
npodpeccmuoHanbEHOM O6paBOBaTENIEHOM NPOI'PaMMEI

OfmeobpasoraTesibHad OUCLUUIIJIMHA «XUMMA» M3ydaeTcd Ha
0a30BOM YypPOBHEe B O00OmeoOpasoBaTEJIbHOM LMKJIe YyU4eOHOT'O IIJIaHa
OCHOBHOU npodeCcCrMoHaJIbHOM obpaszoBaTeJIbHOM [IPOT'PaMMEL
VKPYIIHEHHBIX TPYIIN clhoeumanbHocTenw / npobeccuri: 05.00.00),
07.00.00, 08.00.00, 09.00.00, 10.00.00, 11.00.00, 12.00.00,
13.00.00, 14.00.00, 15.00.00, 23.00.00, 24.00.00, 25.00.00,
26.00.00, 27.00.00, 38.00.00, 39.00.00, 40.00.00, 42.00.00,
44.00.00, 46.00.00, 49.00.00, 50.00.00, 51.00.00, 52.00.00,
55.00.00.

TpyooeMKOCTh OVCLUUIIJIMHEL «XMMMA»  Ha 0az0BOM YPOBHE
cocTamJjdgeT /2 yaca, M3 KOTOPHIX 64 uyaca — 0as0BBM MOIOYJb (6
pasnesiop) M 8 dYacoB — IHOpuKJIamHoM wMomyJsb (1 pasmpen),
BKJIOUAIMY IPAKTUKO-OPUEHTUPOBAHHOE COIEepPXaHMe KOHKPEeTHOM
npobeccum uIM CHEUMAJIBHOCTU.

[lpukJIagHOM MONYJIb BKJIIOUAET OOMH pa3nei. Paznmen 7 «XuMmmsa
B OBITY u [IPOU3BOLCTBEHHOM OedTeJIbHOCTHU yeJjioBeEKa»
peanusyeTca IOJjsa Bcex npobeccwuit/crnenmasbHOCTEeM Ha MaTepuale
KEeMCOB, CBS3AaHHBEIX C D2KOJOTMUECKOV O0Oe30MNaCHOCTbI0 UM OLEHKOM
[TOCJIEOCTBUM OBITOBOM ¥ TIPOM3BOICTBEHHOM IeSTeJIbHOCTM, IO
oTpacyaM Oyayumey npodeCCruOoHAaJIbHOM IeSTeJIbHOCTY OO0ydallMXCs.

[lepron oOydyeHMsS UM paclpenejieHMe 10 CeMecTpaM olpelnejisgeT
obpa3zoBaTesyibHasa OpraHM3allMsa CaMOCTOATEJIbHO, C YyUYeTOM JIOTUKU

bopMupoOBaHUA npenMme THEIX pPesyIbLTaTOR, oBUmMx "
npodbecCruoHaJ b HEIX KOMIIEe TeHLIUM, MEeXITPe IME THEIX cr4a3en C
OIPYTVIMU OV CLUIIIIMHAaMU obEeobpa30BaATEJIBHOTO n

ofbenpodeCcCMOHalIbHOTO LMKJIOB ydeOHOT'O I1JlaHa.

1.2. llenm u nIaHVWPYEMHe PeBYyJILTATH OCBOEHMSI OVCLIVILIMHEI

1.2.1. Denu m BamaumM OUCLIMILIIVHEI

dopMUPOBaHME Yy CTYIEHTOB I[IPEeIOCTaBJIEHUS O XUMUUECKOM
COCTaBJIAKIIEY €CTECTBEHHO—-HAYUYHOM KAPTUHEL MMPA KakK OCHOBE
IPUHATUS PeUleHUM B XUBHEHHBIX U IIPOU3BOINCTBEHHEIX CUTyalUSaX,
OTBETCTBEHHOI'O IIOBEIEHMSA B INPUPOIOHOW Cpeme.

Sagaum OMCUMIIIMHE:

1) cdopMmpoBaTh [NOHMMAaHME 3BaKOHOMEPHOCTEN IMIPOTEKaHUS
XYIMUUYECKMX  [IPOLIeCCOB UM  ABJIEHMM B  OKPpyXawlenm cpene,



LeJIOCTHOMU Hay4HOM KAaPTUHEL Mmpa, B3aMMOCBA3U n
B3aVMMO3aBUCUMOCTHM €CTECTBEHHEIX HaykK;

2) PasBUTb YMEHMHI COCTABJIATH OQOPMYyJIEI HEOPIaHMUECKUX U
OPTaHMUEeCKUX BelleCTB, YPaBHEHUA XUMUUE CKUX peaxkuul,
OOBACHATE MX CMEICJI, MHTEPIPEeTUMPOBATH PEe3yJIbTATE XUMUUECKUX
SKCIIEPUMEHTOB,

3) chopMMpPOBATE HABBKM NPOBEHNEHMS NPOCTEMIIMX XVMUUECKMX
SKCIIEPUMEHTAJIbHBIX MCCJIenOBaHUN C coOJIeHeM IpaBuUIl
©e301acHoOTO obpalleHnHd C BelleCTBaMM " J1abopaTOPHEIM
oOOpyIoOBaHMEM;

4) pPas3BUTb YMEHMHI MCIOJb30BaTh MHOOPMALMIO XUMUUECKOIO
XapakKTepa M3 pPasJIMUYHBIX MCTOUHUKOB;

5) cbopmMmMpoOBaTH yMEHMSA NPOTHO3MPOBATH IIOCJEINCTBUSA CBOEM
NedTeJIbHOCTHU 171 XYMUUE CKUX IIPUPOOHEIX , OBITOBHIX "
[IPOM3BOLNCTBEHHEIX [IPOLIECCOB;

6) cbopMMpOBaATH [IOHVIMaHME 3HAUYVMMOCTU OOCTYDKEHUM
XYMMUECKOM HAYKM WM TEeXHOJIOTMM OJIS PasBUTMA COLMAJIBHOM U
[IPOM3BOLCTBEHHOM cbep.



1.2.2. MnauuMpyeMsle peByJlbTaTH OCBOEHMS Ofbmeo6paB3oBaTeNnbHOM IOUCLMILIMHEL B COOTBETCTBUMU

c ®I'OC CIIO m Ha ocHoee $I'OC COO

Kop mu [InauupyeMsle pesyJibTaTH OCBOEHMS IMUCLIMIIIIMHEI
HaMMeHOBaH
ne
bopMupyems!
x OBumel IvicuunnmuapHsie?
KOMIIe TeHIIN
74
OK 01. B wacTM TPYHLOBOI'O BOCIMTAaHMS: -  BJIQIETH CUCTEeMOM  XMMMUYUECKUX  SHaHUM, KoTOpasd
BribupaThb - TOTOBHOCTBL K TpyIdy, OCO3HaHME |BKJIOUaEeT: OCHOBOIIOJIaTanmMe IOHATUSA (XMMMUe CcCKUM
CIIOCOOHI LEHHOCTHM MaCTepCTBa, TpyIoJwondue; BJIEMEHT, aTOM, 3JIEKTPOHHas obojiouka aroma, s—, p—-, d-
peueHms - TTOTOBHOCTbB K AKTUBHOM | BJIEKTPOHHEIE opbuTanm aTOMOB, VIOH, MOJIeKYyJIa,
3al1ay4 IesaTeJIbHOCTHU TEeXHOJIOTUUECKOM U | BaJIEHTHOCTh, BJIEKTPOOTPULATEJIEHOCTE, CTeIleHb
npodeccuoH | coUMaJiIbHOM HaNpaBJIEHHOCTY, | OKMCJIeHUd, XUMMUUecKasa CBSA3b, MOJIb, MOJIAPHAasa Macca,
aJIbHOM CIIOCOOHOCTB VHULIUMPORBATL, | MOJIAPHEIM 0OOBEM, YIJIEPOOHBIM CKeJieT, OyHKIMOHAaJIbHAasa
NedaTeJIbHOC | IIJIaHMPOBATH u CaMOCTOATENIbHO | Tpyllla, palukall, W30Mepus, MU3OMEPH, I'OMOJIOTUUYECKUN
TU BEIIIOJIHATE TAaKYID IeITeJIbHOCTL; pan, TOMOJIOT'U, YITJIEBOOOPOIEL, KUCJIOPOO— u
IPpMMEeHUTEJ | — MHTEpecC K PasJInYHBEIM cbepaM | asoTCcomepxalme COoenMHeHusd, OMOJIOTMUECKM  aKTMBHEE
BHO K npodeccruoHaJIbHOM IOesaTeJIbHOCTH, BewecTBa (yrJeBonpl, XMPH, OeJKM), MOHOMEpP, IIOJUMEP,
PasJINYHEIM OBnameHMe YHUMBEPCANBHEMM Y4YeOHBMM | CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISPHEE COSOUHEHNS,
KOHTEeKCTaM | IIOBHABATEJILHEMY HOeMCTBUSIMUA : KpMUcCTaJlJIMdecKasa peleTka, TUIIE XUMUUECKUX peakluum
a) 6GasBoBHe JIOI'MYECKMe OeMCTBUS : (OKMCIMTEJIbHO-BOCCTAHOBUTEJILHEIE, BDK30-U
- CaMOCTOSaTeJIbHO OQOPMYyJIMPOBATH U | PHOOTEPMMUECKME, PpPeaklUUMM MOHHOTO oOMeHa), PacTBOp,
AKTYyaJUM3UPOBaTh npobyeMy, | 2JIeKTPOJIMTH, HEDRJIEKTPOJIUTEH, DIIEKTPOJIMTUUECKA A
paccMaTpMBaTh €€ BCECTOPOHHE; ouccoumauus, OKUCIAMUTEJb, BOCCTAaHOBUTEJL, CKOPOCTH
- yCTaHaBJIVBATH CYUEeCTBEHHEM | XMMUUECKOM peakluM, XMMMUECKOEe PaBHOBECUE), TEeOpUM U
IPU3HAK WU OCHOBAHUSA IJIg | 3aKOHBEL  (Teopusa XUMMUECKOTO CTPOEeHMS OPITaHUUeCKUX

! ykasLBaoOTCA JMUHOCTHHE U MeTanpeaMeTHEe pes3yabTaTe M3 ®I'0C COO (B nocyenHew pemakumy or 12.08.2022) B OTIJIarosibHOMU

bopme, dopMupyeMble OOmeoObpa30BaTEJIbHOWM IUCLUIIJIMHON
2 MycumnamMHapHBE (IpPeOMEeTHHE) Pes3yJbTAaThH YKASHBAOTCHS B COOTBETCTBMM C METOINMKON NPENONaBAHMA IMCLIAILIIVHEL



CpaBHEHNHd, KJIaccupmKaluum u
0BOBbmEeHUA;

- OnpeneyiaThb LUeJdM »OedaTeJIbHOCTH,
3aaBaTb IapaMeTPE UM KPUTEPUM UX
OOCTUMXEHUS;

- BHISBJISTH 3aKOHOMEPHOCTHU u
IPOTMBOPEYMS B paccMaTPUBaEMBIX
ABJIEHUAX;

- BHOCUTH KOPPEKTUBE B
OesaTeJIbHOCTh, OlLIEHUBATD
COOTBETCTBUE pPesyJibTaToB LeJyiaMm,
OlLIEHMBATH PUCKU [IOCJIeOCTBUM
OesaTeJIbHOCTU;

— PasBMBATBE KpeaTMBHOE MEIIIJIEHVE II1PU
pemeHmMmM XM3HEHHBIX npo6neM

6) 6asBoOB:e uccnegoBaTeNbLCKHUe
LeCTBUS :

- BJIaIE€ThH HaBBEIKaMM
MCCJIeIOBaTEJIbCKOM u
OesTeJIbHOCTH,
npobseM;

- BEHIABJIATDH
CBA3U m
BEIIBMI'AThb
HaXOINTb
IoKasaTeJgbLCTBa
3amaBaTh
pelmeHmusd;
— aHaJim3mMpoBaTb IIOJIYYEHHEIE B XoIe
peuneHnAa 3allaum pre3syJibTaTH,
KpuTrndyeCKm OLLEHVMBAThH nx
IOOCTOBEPHOCTH, NPOTHO3UPOBATH
VIBMeHEeHlVe B HOBBIX YCJIOBUAX;,

yuebHO—
[IPOEKTHOM
HaBBIKAMM pa3pelleHMsa

IIPUUYMHHO—CJIEOICTBEHHEE
AKTyaJmMs3MpoBaTh 3anady,
TUIoTe’y  ee pelueHns,
APTYMEHTH oJis
CBOUX YTBEPXIEHUN,
napaMe TPEL u KPpUTEPUU

BemecTs A.M. ByTiepora,
oyuccourauum, IepuoandeCKUm
3aKOH COXpPaHeHusd

TEOPUA DIEKTPOJIUTUUECKON
3ak0oH .M. Mennmejneera,
MacctHl) , 3aKOHOMEPHOCTH,
CUMBOJIMUECKUM S3BK XUMUM, GaKTOJOTMUECKMEe CBeJIeHUS O
CBOMCTBAX, cocTare, [IOJIyUYEeHUU u Hes0nacHoOM
MCIIOJIb30BaHUM BaXHEMIMX HEOPTaHUUYECKUX M OPpTaHUUYEeCKUX
BeEUleCTB B OBTY UM NPaAaKTUUECKOM HOedTeJIbHOCTM UYeJIOBEeKa;
- YMEeTb BHABJATH XapPaKTEepHHE IIPM3HaKM UM B3aMMOCRBSA3b
M3YyUYEHHEIX I[IOHATUM, IIPMMEHATb COOTBETCTBYKUME IIOHATHUS
OpM ONMCaHUM CTPOEHMS UM CBOMCTB HeOPTaHMUEeCKUX U
OpPTaHMUECKMX BEUEeCTBE UM UX I[IpeBpalleHuM; BHSABJIATH
B2aMMOCBS3b XUMHUUE CKUX 3HaAHUN C [IOHSATUSMU u
IpencTaBJIeHUAMM IPYyITMX €CTeCTBEeHHOHAYYHHX NPeIMeTOB;
- YMEThb MCIIOJIb30BaTh HaMMeHOBAHMSA XUMUUE CKMX
COeIMHEHUM MeXIOyHapOIHOIT'O Col3a TeopeTUuUecKkorm U
OPUKIIAOHOM XUMUM U TPUBMAJIbHBEIE Has3BaHUSA BaXHEMIIMX
BeEUlEeCTB (pTUIIEH, aleTuiieH, TJIMLEPHUH, benod,
bopmManbmerun, YKCyCHas KMCJIOTa, IJIMLUMH, YTapHBENM Ias,
YTJIEKMCJIIEIM T'a3, aMMMakK, TalleHas WM3BeCThb, HeTralmeHasd
M3BECThb, NUThbeBasd cola U IOPYyIUX), COCTaBJIATb QOPMYJIBE
HeOpTraHMUEeCKUX U OpTaHUYEeCKMX BelleCTB, YPaBHEHUH
XYUMUUECKMX pPeakumMi, OOBACHATb MX CMEBEICJI; IIOOTBEPXIATb
XapaKTepPHHE XUMUUECKUE CBOMCTRA BEIIECTB
COOTBETCTBYKIIMMM SBKCIEPUMEHTAMU UM 3alUCAIMU ypPaBHEHUM
XVIMUUECKUX PeaKLUuM;

- YMEeThb yCTaHaBJIMBATH NIPUHAOJIEXHOCTD U3YyUEeHHBIX
HEeOpTaHUUYECKUX U OpTaHUUYeCKMX BEUEeCTB K OlpeleliIeHHEM
KJlaccaM WM TpyllaM COeIMHEeHMM, XapaKTepM30BaTb UX
cocTasB u BaxHeNmme CBOMCTRA; onpenessarThb BUIIEL
XVIMUUE CKUX cBaszen (xkoBaJIeHTHAH, MOHHAa4g,
MeTaJlInyecKas, BOIOpOIOHaN) , TUIE  KPUCTAJIJINUYECKUX
PEUEeTOK BEWECTRB; KJIAaCCUOMUMPOBATHE XMMMUUECKMUE peakKLUu;
- chopMMpPOBATH IpencTaBJIeHUA : e} XUMUUECKOM
COCTaBJIAKIIEN €CTEeCTBEHHOHAYUYHOM KaPTUHE MUpa, POJIU




- YMETDb IIEPEHOCUTDb 3HAHNA B
IIO3HABATEJIbHYO 12 MIPaKTNUYECKYIO
oBJIaCTM XUBHEIEeSaTEeJIbHOCTH;

- YMETDb VMHTETIppOBATH 3HAHNA ns3

PAasHHEX NPEIMETHEX OOJacTel;

XVMMM B I[IOBSHaHMM SABJIEHUM NPUPOOH, B O(QOpPMMPOBaHUU
MBIIJIEHMA UM KYJbTYPH JIMUHOCTM, €€ QOQYyHKIMOHAJLHOM
TPaMOTHOCTM, HeOOXOOMMOM IJIs pPelleHMsa NIPaKTUUeCKUX

3amay M 3KOJIOTMUYECKM OOOCHOBAHHOTO OTHOUWEHMS K CBOEMY
3I0POBLI0 M NPUPOIHOM Cpene;

- BHOBMIATb HOBEE MIEeM, NIpenjiaraThb |- YMETb IIPOBOOMTE pPaCUeTHl IO XMMMUYECKMM QOopMyJiaM U
OPMIMHAJIbHEIE [IONXOIBl UM PEUEeHNA; YPaBHEHMAM  XMMMUECKMX  peaKUuMy C  MCIOOJIb30BaHUEM
— CIOCOODOHOCTB MX MCIIOJIb30BaHUA B dMBMUeCcKMxK  BEJIMYMH, XapaKTepusyourx  bBelecTtsBa C
[IO3HABATEJIbBHOM M COLUMAaJIbHOU KOJIMYECTBEHHOM CTOPOHHEI: MaccChe, oOBeMa (HOpMAaJlbHBIE
IIPaKTUKE YyCJIOBMSA) TI'as0B, KOJIMUECTBa BelleCTBa; MCIOJIb30BAaTh
CUCTEMHBIE XVMMMYECKME SHAHMUA OJI4 [IPMHATUA pPEUeHUN B
KOHKPE THEIX XUBHEHHEIX CUTyauusax, CBSA3aHHEBIX C
BelleCTBaMM U UMX I[IPMMEHEHMEM
OK 02. B obnacTu LI@HHOCTHU HAQY4YHOTIO | — YMETh [IJIaHMPOBATH " BHIIIOJIHATH XUMUUYE CKUM
Vcnosib30Ba | IOBHAHUS: DKCIIEPMMEHT ([IpeBpalleHrsa OpPITaHUYEeCKMX BelleCTB I[IpU
Tb - COOPMMPOBAHHOCTBE MMPOBOS33PEHMA, | HATPEBAHUM, [IOJIydeHMEe STUJIEHA U M3ydeHMe ero CBOMUCTB,
COBPEMEHHEl | COOTBETCTBYOIETO COBPEMEHHOMY | KAUECTBEHHEE peaKUMM Ha aJlbOerMIpl, Kpaxmall, YKCYCHYI
€ CcpencTBa | yPOBHDO Pa3BUTUA HayKM " | KMCJIOTY,; HeHaTypaumud OeJIKOB IPpM HalpeBaHWUM, LBETHHE
IIOMCKA, OBLEeCTBEHHOM MNPaKTUKM, OCHOBAHHOTO |peakuum OeJIKOB; IMNIPOBOIUTH pPeakKLMM MOHHOTO OOMeHa,
aHanmszsa u Ha Iuajiore KyJIbTyp, CIOCOOCTBYKIEIO | ONPelesyiAiTh Cpeny BOOHEIX pPacTBOPOB, KadyeCTBEHHHE
MHTEepIHIpeTa | OCO3HAHMKD CBOEro MecTa B | peakuuMM Ha cynabdaT-, KapOOHAT- ¥ XJOPUIO-aHMOHEl, Ha
umm [IOJIMKYJIb TYPHOM MMPE; KaTMOH AaMMOHMA; pellaTb 3KCIEePUMMEeHTAaJIbHEIE 3ahaduM II0
nHbopMaLUM | — COBEPIUEHCTBOBAHME A3BIKOBOM U | TeMaM "Merasuiel" m "Hemerasuel") B COOTBETCTBUM C
n UMTATEJNbCKOM KyJIbTYPE KaK CpPencTBa | IpaBuUjlaMM TEeXHMKM ©0Oe30HacHOCTM Ipu ofOpalleHuMM C
MHPOPMALMO | B3aMMONENCTBMA MexXnoy JIIOOBMU U | BelmeCcTBaMM U JIabOpPaTOPHEIM OODOPYHOOBAHMEM; NPenNCTaBJIATH
HHEIE [IO3HAaHMSA MMPa; pPe3yJybTaTH XMMMUUECKOI'O DSKCIEepMMeHTa B (QopMe 3Banucu
TEeXHOJIOTUM | — OCO3HaHue LIEHHOCTU Hay4dHOM | yPaBHEHUM COOTBETCTBYOIMX peakuum u QOpMyJIMPOBATH
0J1s OesaTeJIbHOCTH, TOTOBHOCTB | BEIBOIIBI Ha OCHOBE 3TUX Pe3yJIbTAaTOB;
BBIIIOJIHEHUSA | OCYWECTBJIATH IIPOEKTHYI n| - yMeThb aHaJIM3UPOBAaThH XVIMUUECKYIO nHbOOPMaLIMID,
3anmad MCCJIefOoBaTeJbCKYR OeATEeNbHOCTD | IOJIydaeMyld M3 PasHEIX MCTOUHMKOB (CPenCTB MacCCOBOMU
npodeCCroH | MHOMBMIOYAJIbHO M B IpPyIIIe; nHbopMaumy, ceTb JMHTepHeT M IOpyrue) ;
aJIbHOM OBjnameHMe yHMBEPCAJNBHBEMM Y4YEOHEMM |- BJIAOEeTb OCHOBHEIMM METOIaMM HAYYHOTO I[IO3HAHUSA
IOSHaABaTEJILHEMM OEMCTBUSIMA : BEUeCTB M XMMMYECKMX ABJICHMM (HabOJoIOeHUEe, M3MEepeHUe,




meaTesibHOC |B) pabora c mHbOopMaumen: SKCIIEPMMEHT, MOIEJIMPOBAHUE) ;
T - BJIaIETH HaBBIKaMM IIOJIy4YEeHMA | — yMeThb IIPOBOAMTL pPaACUETH 10 XVMMMYECKUMM @opmynaM 1z

vHbOpPMaLIMM M3 MCTOUHMKOB Pa3HEX | YPABHEHUAM  XUMMMUECKMX  PeakKUuM C  MCIOJIb30BaHUEM

TUIIOB, CaMOCTOATEJIbHO OCYLEeCTBIJIATH @MSMH@CKMX BeJIMYVIH, XapaKTeprnsyrmmnx BelleCTBaAa C

IIOMCK, aHaJuz, CUCTeMaTu3alMi U | KOJIMUECTBEeHHOM CTOPOHBEI: Macch, oObeMa (HOpMAaJibHEE

VHTEePNpeTalmio MHOPOPMALIMM PAa3JIMUHEIX | YCIJIOBMA) TI'al30B, KOJIMUECTBA BelleCTBa; MCIOJIL30BATH

BUMIOB U @OpM npencraBJIEeHUA,; CHUCTEMHEIE XVMMMUYECKME 3SHaHMA OJIA I[IPVMHATUA pemeHMﬁ B

- Cco3maBaTb TEeKCTH B PAa3JIMUYHBEIX | KOHKPETHHX XMBHEHHEBIX CUTYyaumsax, CBS3aHHBIX c

bopmaTax c yuyeToM Ha3HAUeHUs | BEUleCTBaMM M UX [IPUMEHEeHMEM

nHbopMaALIMM U LeJeBOoM’ ayouropmun,

BHIOMP AL OINTUMAaJIbHYIO bopmy

npenCTaBJIEHMA VM BUI3yaAJM3alUuN,

- OLlEeHVMBAThH IJOCTOBEPHOCTEL,

JIETUTVIMHOCTbBb MH@OpMaHMM, ee

cooTBeTCTBME IIPABOBBEIM UM MOPaAJIbBHO—

STUYECKVM HOpPMaM,

- VICIIOJIbL30BaTh cCpencTrea

MH@OpMaHMOHHHX jZ8 KOMMYHMKALIMMOHHBIX

TEeXHOJIOTUM B pemeHnr KOI'HMTUMBHEIX,

KOMMYHUMKATVBHBIX 1z OPIr'aHM3alVMOHHEIX

3amady Cc cobmnpneHueM  TpeOoBaHUM

SPI'OHOMMKM, TEeXHUKU 6GBOHaCHOCTM,

TUTVEHH, pecypcocbepexeHunsd,

IIpaBOBEIX mu OTUNUECKUX HOPM, HOPM

VHQOPMAalLMOHHOM ©e30MNacCHOCTU;

— BJIal€Tb HaABBIKAMM PACIIO3HABAHUMA U

3ammnTe MHOOpMauuM, MHOOPMAaLIMOHHOM

6e30MnacHOCTU JIMYHOCTU;
OK 04. - TOTOBHOCTbL K caMopasBUTUIO, | — YMeThb [IJIaHMPOBATH 1Z8 BEIIIOJIHATH XVYIMMYe CKUM
S0beKTUBHO | CaMOCTOATEJIBHOCTHU U | BKCIEPUMEHT (IpeBRpalleHMs OpPTaHMYEeCKUMX BeleCTB IpKu
B3aMMOIENC | caMOONIpeneJIeHUo; HaTrpeBaHUM, IOJIyUdeHMEe DTUJIeHa U M3YyUEeHMe eT'0 CBOMCTE,
TBOBATE U KadeCTBEHHEIE peaKUVM Ha aJibOeI'MIbl, KpaxXMalJli, YKCYCHYI
paboTaTte B KUCJIOTY; IeHaTypauuda OeJIKOB IIPM Hal'PeBaHMM, L BETHHE
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KOJIJIEKTHUBE
I KOMaHIe

—OBJIaleHUE HaBEIKAMU yueBbHO—
MCccJengoBaTesibCKOM, IIPOEKTHOM u
COLMAJILHOM IesaTeJIbHOCTU;

OBnagmeune YHUBEepCalbHbMK
KOMMYHMKATUBHEIMMY HOEMCTBUSIMHA :

©) CcoOBMeCTHAasi OeSITeJILHOCTS :

- IIOHMMATh u MCIIOJIb30BAThH
nperMyuIecTBa KOMaHIHOM u
VHOVBUIOYAJILHOM PaboTH;

- IPUHUMATH neam COBMECTHOMU
OesaTeJIbHOCTH, OPT'aHU3OBHEBATH "
KOOPIOMHUPOBATH nelicTBUS 1o ee
OOCTWXEHMIO ! COCTaBJIATH JjiaH
OeViCTBUM, pacrnpenenarsb ponu C

y4eTOM MHEHMMY YUYaCTHMKOB OOCYXIOaThb
pe3yJbTaTE COBMECTHOM pPabOTH;

- KOOPIMHMPOBATE M BHIIOJHATE padoTy
B YCJIOBMAX PEaJIbHOI'O, BMPTYaJIbHOT'O
M KOMOMHMPOBAHHOTO B3aMMOINEMCTBMA;

- OCYyWEeCTBJIATHb [IOBUTUBHOE
cCTpaTermdeckoe IoBeIeHue B
Pas3JIMYHEX CUTyalLUUIx, IPOABJIATE
TBOPYECTBO " BOOOpPaxeHue, OBITb
VHULYA TUBHBEM

Onapmenne YHMEEepCaJbHEMN

PEeryisIiTUBHEIMKM OEMCTBUSIMM
T) NpUHATHE cebst M OPYTMUX JIOOEen:

- TIPUHMMATL MOTMBEL U apPIyMEHTEH
IPpYyITUX Jiogen npu aHaamze
pPe3yJibTaTOB HOEeATEeJIbHOCTU;

- I[pM3HaBaTb CBOEe IOpPaBO U OpPaBo

OPpyTMX JIIOOEM Ha OWUMOKU;
— pPasBUBATH CIOCOOHOCTHL IOHMMATH
MUP C TO3MUMM OPYyTOTO UYeJiIOBeKa;

peakumm OeJIKOB; NPOBOOMTE pPeaKUMy MOHHOTO OOMeHa,
onpeneNaThb Cpeny BOIOHBIX pPacTBOPOB, KauyeCTBEHHEE
peaxkumMm Ha cynabdar—, kapOoOHAT—- U XJIOPUIO—aHMOHE, Ha

KaTMOH aMMOHMSA; pellaTb B3KCIepUMeHTaJIbHbEle 3alaumr IIo
TemMaM "Merajgae" u  "HemeTasum") B COOTBETCTBUM C
npaBujiaMM TeXHMKM ©Oe30IacCHOCTM OpM obpalleHum C
BelleCTBaMM U JIaDOpaTOPHEM ODOPYyIOOBaHMEM; NPEOCTAaBJIATH
pPe3yJbTaTH XUMMUUECKOT'O 3KCIEPUMMEeHTa B QopMe 3anmcu
YPaBHEHMUIM COOTBETCTBYOIMX peakuum M (opMyJIMPOBAaTH
BHIBOIEl Ha OCHOBE DBTUX Pe3yJILETaTOB
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OK 07. B o6yacTM SKOJIOIMUYECKOI'O - chopMMpPOBATEH IpencTaBJIeHMA : o XVMUYECKOM
ConmerViCTBORBR | BOCHMTAaHUS : COCTAaBJIANIEN ECTECTBEHHOHAYYHOM KAPTMHE MUpa, POJIM
aThb - COOPMMPOBAHHOCTB SKOJOIMUYECKOM | XMMMM B I[IO3HAHMM SABJIEHUM NOPUPOINE, B QOPMUPOBaHUM
COXPAaHEHMDO | KyJIbTYPH, IIOHMMAaHNKeE BIIMSAHUSA | MBIIJIEHMA UM KYJbTYPH JIMUHOCTM, €€ QYyHKIMOHAJLHOM
OKpyXamoley | CcouMaJlbHO-3KOHOMMYECKUX  IIPOLIeCCOB | TPAMOTHOCTM, HeOOXOOMMOM IJIs pPelleHMsa NIPpaKTUUeCKUX
cpens, Ha COCTOSHME MNPUPOIHOM M COLMAJIBHOM | 3alad UM 3KOJIOTMUYeCKM ODOOCHOBAHHOT'O OTHOIEHMS K CBOEMY
pecypcocbe | cpenH, OCO3HaHME TJI00aJIbHOTO | 30OPOBLID M NIPUPONHOM Cpele;

PEeXeHMo, XapaKkTepa 5KOJOTMYECKUX NpobJjeM; - yMeThb cobJ0naTh npaeuia 5KOJIOTUYECKM
IIPVMMEHSAThH - I[JIaHMpOBaHME U  OCYUECTBJIEHME | Lejlecoo0pa3HOoTo IIOBEeNeHUs B OEITY n TPYIOBOM
3HaHUa 06 OEVICTBMM B OKpPYXaKlel cpene Ha | OeaTeJIbHOCTM B LeJIIX COXPaHeHMsa CBOEIO 3IOOPOBbS U
M3MEeHEHUN OCHOBE 3HaHMA LeJjieM YCTOMUMBOTO | OKpyXaolell NOPUPONOHOM  Cpensl; YUMTBEIBATH  OIIACHOCTb
KJIyMaTa, Pa3BUTHUA UeJIOBEUeCTBa; BOBIENCTBMA HAa XMBEE OPTaHM3MEl ONPENEeJIEHHBIX BElEeCTB,
IPVHUMAIIEL AKTUBHOE HenpuiaTue OEeVICTBMM, | IOHMMAas CMEBEICJ [oKaszaTensa [OPeneJibHOM  IOIYyCTUMOM
OepexIMBOT | IPMHOCANMX BpPEen OKpyxXawollely cpene; KOHLIEHTpaluun

o - yMeHMe [IPOTHO3MPOBATH

IIPOM3BOACT | HEOJIATONPUATHEE 3KOJIOTHUUECKME

Ba, [IOCJIeNCTBUA [IpeanprHMMaEMBIX

50PexkTUBHO | DEeMCTBMM, NpeloTBpallaTb MUX;

IeVCTBOBAT | — pacllMpeHMe OIbTa HOeATEeJbHOCTU

b B 5KOJIOTMUYECKOM HalpPaBJIEHHOCTM;

ypesBHUAMH | - OBJIAIEHME HAaBEIKAMM y4eOHO-

BIX MCccCcJienoBaTEJIbCKOM, IIPOEKTHOUM U

CUTyaLUIX COoLMAaJIbHOM OesSTeJIbHOCTH;

IIK3...

3 @k yKaseBalnTCa B cooTBeTcTBUM C OI'OC CIO peanmsyeMont

npobeccur / crneumMasibHOCTU
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2. CTPYKTYPA ¥ COIEPXAHVME OBWEOEPABOBATEJILHON OVCLMILIVHEL

« XMW »

2.1. O6mseM JMCLUMINIMHE ¥ BUIOE yd4eOGHOM paboTs

Bun yuebHOM paboTs

O6reM B uYacax

O6reM o6pasoBaTENILHOM MNPOIPaMMEl NMCLIMILIMHEI 72
B T.4

OCHOBHOE comepxXaHne 64
B T. 4

TeopeTudeckKkoe oOyueHue 30
NpakTUYecKMe =BaHATUA 24
JJabopaTopHEE 3aHATUA 10
[IpodeccuonanbLHO-OPMEHTHUPOBAHHOE COJepXaHue 6
(comepxaHMe NPUKIAAHOI'O MOIYJIS)

B T. U

TeopeTuueckKkoe oOydeHue 2
IPaKTUUYECKME BaHATUSA 4
[lpoMexyTOYHasT aTTecTauust (3a4eT) 2
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2.2. TeMaTH4YeCKMM IUJIaH M COIEepXaHME IOUCLMILIMHEI

HamMenoBaumne CopmepxaHme ydebHOro MarTepmana (OCHOBHOe M mnpodpeccmoHaNbHO- 06 &
- BEM OopMMpPYEeMEIe
pasgpenoB u OPMEeHTMPOBAaHHOE) , JlaBopaTopHie M NPaKTUYECKME BaHATUS, NPUKIaTHOM P
JacosB KOMIIe TeHIINN
TeM MOZYJIb
1 2 3 4
OcHOBHOE comepxaHne 64
Paspen 1. OCHOBEH CTPOEHMS BelleCTBa 6
Tema 1.1. OCHOBHOE cogIepXxaHue 4 OK 01
CrpoeHue
ATOMOB TeopeTnueckoe obyueHue 2
XUIMUUE CKUX
siemenTos u |COBPEMEHHas MOINesyb CTPOeHus aroMa. CUMBONMYECKMM S3BK XVMUM . XVIMUUECKUA
npupona BJIEMEHT . OJJIeKTPOHHAA KOHOUI'ypalusa aToMa. Kiaccudukaumsa XUMHUUeCKMX
XUMMYIE CKO 3JIEMEHTOB (s—-, p-, d-sjxeMeHTEH) . BaJIeHTHEE BJEKTPOHHE. BaJIEHTHOCTH. 5
CcBABU SJIeKTPOHHAA OpUpoda XUMMUECKOM CBA3U. OIJIEKTPOOTPMLATEJIBHOCTL. BUIH
XYMUUECKOV CBA3UM (KOBaJIeHTHas, MOHHas, MeTajliMuyeckas, BOIOPOIHad) u
CrnocoOrl ee oOpaszsOBaHUSA
[l[pakTHMUYeCKMe BaHSATHUS 2
PemeHre 3BalaHUM Ha MCIOJb30BaHME XUMMUECKOM CHUMBOJIMKM M HAa3BAHUU
COeIMHEHMM II0 HOMEHKJIaType MeXIYHapOIHOTO COl3a TeOopeTUUeCKOM U
NPUKIJIAOHOM XUMUM U TPUBUAJIBHEIX HA3BAHUM JIJIS COCTABJIEHUS XUMUUECKUX
bopmyJsl OBYXaATOMHEIX COEOMHEHMM (OKCUIOOB, CyJIbOMIOB, I'MAOPUIOB M T.II.) U
IPYTUX HEOPTaHMUECKUX COEeIMHEHUM OTIEJIbHBIX KJIaCCOB. 2
[l[pakTUyeckMe 3allaHMsa Ha YCTaHOBJIEHME CBA3UM MexIy CTPOEeHMEM aTOMOB
XVUMMUUECKMX DBJIEMEHTOB U MNEePUOIUMUYECKUM MSBMEeHeHMEeM CBOMWCTB XUMUUECKUX
BJIEMEHTOB M UMX COEIMHEHUM B COOTBETCTBUM C I[IOJIOXeHMEM [lepMoIndyecKoOm
CUCTEMHI.
Tema 1.2. OCHOBHOE cozepXaHue 2

14



[lepronouuecku
M 3aKOH U
Tabamua .M.
MeHnesieeBa

Hpax':r.'muecxme BaHATUA

[lepuonmueckad CHUCTEMa XMMUUECKUX 3JieMeHTOB [[.V. MeHperieera.
dusrueckuy CMeCJ llepronnueckoro 3akoHa .M. MeHneseeBa.

[IPOCTHEIX M CJIOXHBIX BeUleCTB B COOTBETCTBUM C IIOJIOXEHMEM XUMUUYECKOI'O
3JjleMeHTa B IllepuommueckoM cucreMe. MMUMPOBO33peHUeCKOoe U HaydHoe
3HaueHue llepmomgnueckoro 3akoHa I.U. MeunemeenBa. IllporHoss .M.
MennesieeBa. OTKPBITME HOBBIX XMMMUUYECKUX 3SJIEMEHTOB.

PemeHre NPakKTUKO-OPUEHTUPOBAHHEIX TeOpeTUMUeCKUX 3alaHuM Ha
XapaKTepM3aumio XVMUUECKUX BJIEMEHTOB «MeTajMueckue / HeMeTaJIMdyeCcKue
CBOMCTBA, 3BJIEKTPOOTPULATEJIBHOCTE XMMUUECKUX BJIEMEHTOB B COOTBETCTBUU
C MX DJIEKTPOHHEIM CTPOEHMEM UM I[IOJIOXKEHMEM B IIEPUMOOUUECKOM CHUCTEME
XUMMUECKMUX BJjieMeHToB .M. MeHmejieera»

BaKOHOMepHOCTM U3MEHEHMS CBOMCTB XUMUUECKUX SJIEMEHTOB, o6pa3yeMbe IMIM

OK 01
OK 02

Paspgen 2. XuMMUYecKMe peakLuu

10

Tema 2.1.
TUIer
XUMUUE CKUX
peaxkumm

OcHOBHOE cogepxaHue

TeopeTuueckoe obyueHue

Knaccupmkaums ¥ TUIE XUMMUUECKMX pPeakUMy C ydacTMeM HeOpTaHMUYEeCKUX
BemecTs. COCTaBJIeHME ypPaBHEHMM peakUuM COeIMHEHMS, Pas3JIOXKeHUHd,
3aMemenus, obMeHa, B T.4. peakUuy TOPEeHMS, OKMUCIJIEHMSI-BOCCTAHOBJIEHNS.
YpaBHEHMS OKMCJIEHMSA-BOCCTAHOBJIEHUs. CTemneHb OKMCJeHMd. OKUCIAUTEJb U
BOCCTAaHOBUTEJNL. COCTAaBJIEHME M YyPaBHMBaHME OKMUCIIMTEJILHO-—
BOCCTAHOBUTEJILHEX pPeakLUMy MEeTOIOM 3JIEKTPOHHOTO OajiaHca. OKMCIUTEJIbHO-—
BOCCTAHOBUTEJIbHEE peakUuM B NPUPONe, MNPOM3BOACTBEHHEIX MpOolleccax U
XMBHENEATEJIbHOCTY OPTaHM3MOB

Hpax'rr/mecxne BaHATUS

KommuecTBEeHHEIE OTHOUIIEeHVMA B XVIMUU. OCHOBHEIE KOJIMMUe CTBEHHEIE 3aKOHEI

XMV UM pPacCdeThEl I[I0 YPaBHEHUMAM XUMUNUECKUX peaKLU/H;'I. MoJip Kak eIOMHNMII
KOJIMYeCcTRBa BelmecTrBa. MojgpHas Macca. 3aKOHE COXPaHEHMS MaCCHE M DHEepIUU
3akoH ABOTanzpo. MoJndgpHEM 00BeEM ra30B. OTHOCUTEJIbBHAS I[IJIOTHOCTHL I'a30B

B
a

OK 01
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PacueTH IO ypaBHEHUAM XUMMUECKMX peakKLMM C MCIOJIb30BaHMEM MacCre, oOBbeMa
(HopMaJsibHEIE YCJIOBMS) I'al30B, KOJIMUeCTBa BelleCTBa

TemMa 2.2. OCHOBHOE cogepXaHue 4 OK 01
SJIEeKTPONIUTUYE OK 04
cxag TeopeTnueckoe obyueHue 2
oyccoumraums u y
HOHHLT OBME L Teopus BIEKTPONIUTUUECKON OMccouMaluuM. VIOHEI. JJIEKTPOJIUTE, HEDJIEKTPOJIMUTH.
Peakuum MOHHOTO obOmMmeHa. CoCTaBJIeHME peaKUuM MOHHOTO ofOMeHa IIyTeM 5
COCTAaBJIEHMS MX IIOJIHHIX UM COKPAMEHHHEX MOHHHX YyPaBHEeHUM. KMCIIOTHO-OCHOBHHE
peaxkuMu. 3aIaHMsa Ha COCTAaBJIEHME MOHHEIX PeaKLUUM
JlaGopaToOpHEEe BaHATHUSA 2
JlabopaTopHasa pabora “TUNE XUMMYECKMX peakumm”.
VccremoBaHye TUIIOB (IO COCTaABY M KOJMYUECTBY MCXOIHBIX UM 00pPa3yoIMXCs
BEIIeCTB) U NPM3HAKOB XMMMUUECKUX peakumm. [IpoBeleHMe peaKLUMUM MOHHOTO 2
oBbMeHa, oIpenejieHMe Cpens BOMOHBEIX PACTBOPOB. 3alaHus Ha COCTAaBJIEHUE
MOHHEIX peaKLUuM
KoHnTponeHasi
CTpoeHMe BelleCTBa M XUMMMUECKME peaKLuu 2
pabora 1
Pasgen 3. CTpoeHMe M CBOMCTBAa HEOPI'aHMYECKMX BeleCTB 16
Tema 3.1. OCHOBHOE cogzepXxaHue 4 OK 01
Knaccuduxkaumsa OK 02
TeopeTnueckoe obyueHue 2
’ IIK..
HOMEHKJIaTypa .
M cTpoeHMe [lpenmMeT HeopTaHMUeCKOM xuMuu. Kraccubmkalmsa HeOpI'aHMUeCKUMX BeleCTB.
[[poCTEIE M CJIOXHEE BemecTBa. OCHOBHBE KJIACCH CJIOXHBEIX BEHNECTB (OKCUIE,
HeOopTaHUUeCKU
TUOPOKCUIL, KMCJIOTH, COJIM) . B3aMMOCBA3b HEOPI'aHMUECKMX BEUEeCTB.
X BelecTB
H ATperaTHEE COCTOSHMS BelmecTBa. KpucTajyimMuecKkue M aMopbHBe BelmecTBa. 2

TUNEl KPUCTAJIIMUECKMX PeleTokK (aToMHas, MOJIeKyJidpHas, MOHHAaLd,
MeTaJiinMyeckas) . 3aBUCHMMOCTL (QMBMUECKMX CBOMCTB BelmecTBa OT TUIla
KPUCTAJIJIMUECKOM PeleTKM. 3aBUCUMMOCTBH XMMMUECKOM aKTMBHOCTM BEIECTB OT
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BMIA XMMMUECKOM CBABU M THUIA KPUCTAJJIMUECKOM pelleTKMU. [IPpUUMHE
MHOT0OOOpasusa BeUecCTB

[l[paxTUyeckmne BaHATHUS

HoMeHKIIaTypa HEeOPpTaHMUYECKMX BEUIEeCTB: HalBaHME BelleCTBa MCXOIOA M3 UX
XVMMMYECKOM QOPMYJIBl MJIM COCTAaBJIEHME XMMMUECKOM QOPMYJIBI MCXOIOA M3
HaspBaHMA BelleCcTBa [0 MexnyHaponHoum (MIOIIAK) wuny TpUBMAJIBEHOM
HOMEHKJIaType .

PemeHre  HOpakKTUUYECKMX  3aIaHMM [0  KJIAaCCUMOMKaUuM, HOMEHKJIAType U
XUMMYECKMM (QOpMyJlaM HEeOPTaHMYECKMX BEUECTB PasJIMUHEIX KJIAaCCOB (yT'apHBM
ras, YIDJeKuCIBM Tras, aMmMuak, rameHasa W3BeCThb, HeralleHasa WU3BeCTb,
nMTbepasd CcoOOa M OPYIMX): Ha3bBaTbh M COCTABJIATE QOPMYJIEl XMMMUUECKUX
BEUEeCTB, OINPpenelyaTh NPMHAIJIEXHOCTL K KJIACCY.

VMcTOoUuHMKM XUMMUeCkOoM MHOopMauum (CpelICTB MacCcoBOM MHOOpMaLUuM, CETb
VHTepHeT M mpyrue) . llomck mHOOpMauMM O HA3BaHMUAM, MIESHTUOMKATOPAaM,
CTPYKTYPHEM bopmyiaMm

Tema 3.2.
dUsUKO—
XVIMMueCKrue
CBOMCTBA
HeOopIr'aHMUEeCKU
X BeEUEeCTB

OcHOBHOE comepXxaHune

TeopeTnueckoe ob6yueHue

MeTammel. O6ume QUI3NUYECKMe U XMMMUEeCKMEe CBOMCTBA MeTaJiJioB. CHocoObl
IIOJIYy4UYeHMA . 3HaueHMe MEeTAaJIJIOB M HEMETAJIJIOB B npmpole M XM3HeIeATEeJIbHOCTU
yeJIoOBEKAa UM OpPTaHM3MOB. Koppo3usa MeTaJlJIOB: BUIE KOPPO3UM, CIOCOOH 3allUTH
METAJIJIOB OT KOPPO3UMU

Hemeramnser. Ofmme QMBMUECKME UM XMMMUECKME CBOMCTBA HEMETAJIJIOB. TUIMUYHEIE
cBOMCTBa HeMeTajjioB V- VII rpynno. Krnaccudmkaumsa M HOMEHKJIATypa
COeIMHEHUM HeMeTaJIJIOB. KpyToBOPOTH OMOTEHHEIX B3JIEMEHTOB B IPMUPOLE

OK 01
OK 02
IIK...
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XyMMUYeCcKMe CBOMCTBA OCHOBHEIX KJIACCOB HEeOpPI'aHMYECKMX BelUeCTB (OKCI/[,JIOB,

TUOPOKCUIOB, KMCJIOT, COJIeV M Ip.). 3aKOHOMEPHOCTM B M3MEHEHUM CBOMCTB 2

[IPOCTHEIX BENECTB, BOIOPOIHEIX COEIMHEHMM, BHCIIMX OKCUIOB UM TUIPOKCUIOB

[IpakTHMYeCKMEe SBaHSATHUST 2

CocTaBJjieHMEe YPaBHEHUM XUMMUECKMX PeakKLUUM C ydaCcTMeM I[IPOCTHIX M CJIOXHBIX

HEOPTAaHMUECKMX BENEeCTB: METAaJIJIOB M HEMEeTAJIJIOB; OKCUIOB METAaJIJIOB,

HEMETAJIJIOB M aMbOTEepPHHIX DJIEMEHTOB; HEOPTaHUUYECKMX KMUCJIOT, OCHOBAHUM U

aM@OTEepPHHX TI'MOPOKCUIOB,; HEOPIaHMUECKMUX COJIEM, XapPaKTepu3yonlrux  UX 5

CBOMCTRA.

PemeHrne NPaAaKTUKO-OPUEHTMPOBAHHEIX TEOPEeTUUECKMX 3BalaHUM Ha CBOMCTBA,

cocTaB, IMoJiydyeHMe U 0Oe30NacHOe MCIOJIb30BaHMe BaXHEeMIMX HeOopTaHUYeCKUX

BEUWECTB B OHTY M NPAKTUUECKOM NEeATEJIbHOCTU UYeJIOBEKa
Tema 3.3. OCHOBHOE cogepXxaHue 2 OK 01
NoeHTUOUKALMSA OK 02
HeOpTaHNYe CKH JlabopaToOpHEIE BaHATHUS 2 OK 04
X BEIEeCTB

JJabopaTopHasa pabora «/meHTUdMKALMSA HEOPT'aHUUYECKUX BeEUEeCTB».

Pemenue SOKCIIEPMMEHTAJIBHEIX 3adad I1I0 XVMUYECKUM CBOMCTRaAM MeTaJIJIOB U

HEMEeTAaJIJIOB, IO PAaCHO3HABAHMI ¥ I[OJIYUEHMIO COEeIMHEeHUM MEeTaJlJIOB U

HEeMEeTaJlJIOB. 2

M,HGHTM@)MKB.LLMH HeOpI'aHNYECKUX BeleCTB C VICIIOJIB30OBaAHMEM nx @)MBMKO—

XVIMUYUECKUX CBOMCTB, XapaKTEpPHEX KadeCTBEHHBIX peakuun. KauecTBeHHEE

PeakKumM Ha CYJ'Ib(l)aT—, Kap6OHaT— n XJIOPMIO—aHMOHEI, Ha KaTMOH aMMOHIMA
KoHnTponeHasi .

CBOMCTBa HEOPTAaHMUECKMX BEUECTB 2
pabora 2
Pasgen 4. CTpoeHMe M CBOMCTBA OPIT'aHMYECKMX BelecTB 24
Tema 4.1. OcHOBHOE cogepXxaHMue 4 OK 01
Knaccudbuxkanuma IIK...

TeopeTnueckoe obyueHue 2
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, CTpOoeHue u

[logpJyieHVEe M Pa3BUTME OPTaHUUECKOM XMMMM Kak Hayku. llpenmer

HOMEHKJIaTypa |OPTaHUMUYECKOM XMMUM. MeCTO M 3HaueHMe OpPTaHMYEeCKOM XMMMU B CUCTEME
OpraHMuYeCKMUX eCTeCTBEHHEIX HayK.
BemecTsB XyMMUeckoe CTpOeHMe Kak I[IOPSIOOK COeIMHEHMS aTOMOB B MOJIEKYJIe COIJIACHO

X  BAJIEHTHOCTM. OCHOBHBIE  IIOJIOXEHMS TEOPUM  XUMMUUIECKOT'O CTPOEHUH

OpPTraHMYEeCKMX coelmHeHuM A.M. ByTiepoba. YTJIEPOIHBM CKeJIET OPTaHMUECKOU

MOJIEKYJIEI. 3aBUCUMMOCTEL CBOMCTB BEIECTB OT XMMMUECKOI'O CTPOEHMS MOJIEKYII. 5

V3omepus M M3OMEPHL.

[TomaTe o QYHKUMOHaJbHOM TIpynne. Panukas. [IpyMHUOMIE KJacCcU@UKaLUMU

OpraHnYeCKUX COeIMHEHUN . MexnyHaponHasa HOMEHKJIaTypa U [IPUHLIATIE

HOMEHKJIATYPE  OPIaHUUYEeCKMX  COeIMHEHUM. [lounaTue o6 aszsoTcomepXxammx

CoeIMHEeHUAX, OMOJIOTMUECKM aKTUMBHEIX BelecTBax (yIJjleBolax, Xupax, 0Oejkax

M IOp.), BECOKOMOJIEKYJIAPHEIX COEOMHEHMAX (MOHOMEP, I[IOJIMMEP, CTPYKTYpPHOE

3BEHO)

[l[pakTMUYeCcKne BaHSATHUS 2

HomeHKJIaTypa OpPTaHUYECKMX COeIMHEHMM OTIEeJIbHEIX KJIACCOB (HAaCHIIeHHBEe,

HEHAaCHUEHHEE M apoMaTHUYeCKMe YIJIEBOIOOPOHNHB, CIMPTH, OEHOJH, ajlbIeIMIOH,

KETOHE, KapOOHOBEE KUCJIOTEL M Op.) CocCTaBJIeHMEe I[IOJIHBEIX UM COKPAaUl€HHBIX

CTPYKTYPHEIX GOPMyJlI OpTaHUUeCKMX BEUEeCTB OTIEeJIbHEIX KJIACCOB, MUCIOJNbL3YyS UX 5

HasBaHMSA IO CHUCTEMATUMUECKOM ¥ TPMBMAJIBHOM HOMEHKJIATYpPe (aTHIEeH,

aueTuyieH, IyuuepuH, oOGeHoJs, ¢opMalbIerun, YKCyYyCHasa KMUCIOTa, ITJIMLMH) .

PacueTH npocrenmer QOpMyJibl OPTaHMYECKOM MOJIEKYJIE, MUCXONSA M3 DJIEMEHTHOTIO

cocraBa (B %)
Tema 4.2. OCHOBHOE cofepXaHue 12 OK 01
CromcTBa OK 02
OpTaHIYE CKIX TeopeTnueckoe ob6yueHue 6 OK 04
COeIMHEHUN K.

PUBUKO—XMMUUECKME CBOMCTBa OPIaHMUECKUX COeIMHEHUM OTIEeJIbHEIX KJIAaCCOB
(ocobeHHOCTU KJIacCUOMKALIMM M HOMEHKJIATYPH BHYTPM KJjlaccCa,; I'OMOJIOTUUYECKUM
paon um obmas dopmysa; UB0Mepusa; Gu3MUecKMe CBOMCTBA; XUMUUECKME
CBOMCTRBA; CIIOCOOBl IOJIYUEeHMS) :
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— IpeleJibHBEIEe YIJIEBOIOOPOOEI (aTkaHBl M LIMKJIOAJIKAHEL) . I‘opeHme MeTaHa Kak
OIOVH W3 OCHOBHEBIX IMCTOUYHMKOB TeIllJla B IIPOMBIIIJIEHHOCTM I OBITY . CeomcTBa
IIPMPOIOHEIX YIJIEBOOOPOIOOB, HaAXOXIEHMEe B IIpMpoIe M IIPMMEHEHNVE aJIKaHOB/,

- HelpeneJlbHEIE (ayIxeH:Hr, AJIKVIHEL 12 AJIKAOMEHH) 12 apoMaTmnuecKue
YyIJieBOOOpPOOdel . I‘opel—me aleTrnJIEeHa Kak VMCTOYHUK BEICOKOTEMIIEPATYPHOI'O
[IJIaMEeHM IIJid CBAPKM UM PE3IKM MeTaJlJIOB

— KUCJIOPOACOIepXallMe COeIMHEHMS (COMPTE M QeHOJB, KAapOOHOBEIE KMUCJIOTH U
S@Mpbl, aJipbgermMael M KeTOHEH, XUMPEL, yI‘J‘[eBO,JIbI). HpaKqueCKoe IIPVIMEHEHNME
STUIIEHTJIMKOJIS, TJIMLEPUHE, dbenona. [TouMeHeHME bopmanbmermna,
aueranpnermnoa, YKCYCHOM KMCJIOTEL. MeIJsla KakK COJIM  BBICIIMX KAapOOHOBEIX
KMCJIOT . Momume CBOMCTBA MbLIA

- asoTrcomepxaumyue coenmMHeHus (aMMHBL u AMMHOKMCJIOTHI, oenku) .
BbICOKOMOHeKYHFIprIe COeIIVMHEHNM A (CI/IHTeTI/IHeCKI/Ie 1Z8 6MOJ’[OI‘I/IH€CKI/I-8.KTI/IBHI:I€) .
MoHOMEpP, NOJMMEP, CTPYKTYPHOE 3BeHO. l[loluMMepM3alMsad 3TUJIeHa KaK OCHOBHOE
HamnpaBJIeEHME €I'0 MCIIOJIb30BaHUA.

I'eHeTHUeckad CBS3b MEeXOY KJlaCCaMM OpPpI'aHMYECKUX COG,JII/IHGHI/IVI

[l[pakTMUYeCcKne BaHSTUS

CBorCcTBa OpTaHUUECKMX COeIMHEHMM OTHEJIbHEIX KJIaCCOB (TpMBMAJIBHAA U
MeXIOyHapOIoHas HOMEHKJIaATypa, XUMMUECKMe CBOMCTBa, CHOCOOB IOJIy4YEeHMA) :
npenejsibHElEe (aJIKaHeBl M LMKJIOAJIKAHH) , HeNpeneJsibHeE (aJIKeHB, AaJIKMHB U
aJIKkaOMeHs) M apoMaTHMYeCcKMe yIJIeBONOPOIbl, CIUPTEL M (QEeHOJB, KapOOHOBEE
KMCJIOTEL ¥ 30QUpPH, anpOermMnoel M = KEeTOHH, aMMHBEL M aMMHOKMCJIOTHL,
BBICOKOMOJIEKYJIAPHEIE  COeIVHEHUHId . 3anmaHmMsag Ha  COCTAaBJIEHME  ypPaBHEeHUM
XVMUUECKUX peakuMy C ydacTUeM OpTaHMYeCKMX BelleCTB Ha OCHOBaHUM UX
cocTaBa M CTPOEeHUA

CocTaBJjieHME CXeM peaKUumum (B TOM UmMCJIe OO I[IPEenJIOXEHHEIM LelodykaM
npeBpalexsHuln) , XapaKTepnU3yonImx XYIMMYUE CKUE CBOMCTRA OpTraHUYEeCKUX
COeIMHEeHUMV  OTIeJIbHHIX  KJIaCCOB, CrIoCco®BE UMX IIOJIYUYEeHMS U  HasBaHUue
OpraHMUYeCKUX coeInmMHeHUN 1o TPUBMAJIBEHOM ZRpeZ MEeXIOYHAPOOHOM

cucTeMaTmMuecKom HOMEHKJIaType.
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PemeHre NOPakTUKO—-OPMEHTUPOBAHHEIX TeOpeTUMUeCKUX 3aZaHuM Ha CBOMCTBA
OpPTaHUYEeCKUX COeIMHEeHUM OTIEeJIbHEIX KJIaCCOB

JlaGopaTopHas pabora

JlabopaTopHasa pabora “llpeBpalleHMs OPTaHMUECKMX BEUIECTB NPM HarpeBaHum".
[lonyueHre oSTUIIEHa U WU3YyYeHMe eTo CBOMCTB. MomenmMpoBaHME MOJIEKYJ U
XVYMMUYECKMX IpeBpalleHM) Ha INpYMepe 3TaHa, 2TujeHa, aleTuJieHa M Ip.

Tema 4.3.
NoeHTUudUKaLMS
OpTraHuUYeCKMX
BeleCTB, HuX
3HAUYEHME U
IpMMEHEHME B
OBITOBOM U
IPOM3BOIACTBEH
HOM
OesaTeJIbHOCTU
JeJjioBeka

OcHoBHOE comepxaHMe

TeopeTuueckoe obyueHue

BMooOpTraHMUeCcKMe COEeOMHEeHMS. [IpuMeHeHMe ¥ OMOJIOTMUYEeCKAas POJib YyTIJIEBOIORB.

OkuCJieHMEe YIJIEBOIOOB — MCTOUYHMK DHEPIUM XMBHX OpI'aHM3MOB. 0OO0JjlacTu
IPUMEHEHU I AMVHOKMUCJIOT . [IpeBpaueHMs OeJyIKOB RZiiNge B OopraHus3Me.
Buosiormueckue QyHKUMM OeJIKOB. Buojsormueckme OQOYHKLUUM XUPOB. Posib

OPTaHNYECKOM XMMMM B pPelleHuM NpoOJieM NMIEBOM Oe30NaCHOCTU

PoJyib OpPraHMUEeCKOM XMMMUM B PeUeHUM NPpOoOJieM SHepreTUdYeCcKOoM 0es30laCHOCTH,
B  Pa3BUTUM MEeOMIMHB, CO3IaHMM HOBHIX MaTepMualjioB, HOBHX MCTOUHUKOB
SHepPITUM (aljibTepPHATUBHEIE MCTOUYHUKM 3HepTuMu) . ONacHOCTb BOBIEMCTBUA Ha
XUBEE OPTaHMU3MH OPTaHMUECKUX BEUEeCTB OTIEeJILHEIX KJIaCCOB (yIJIEBOIOPOIH,
CIOMPTH, OQEHOJB, XJIOpOpTaHUUYeCKMEe NPOUI3BONHEIE, aJIbIETMIL M OP.), CMBICJI
noxKasaTessa NpelesibHO OONYyCTHMMOM KOHLEeHTpaluu

JlaGopaToOpHEE BaHATUSA

JlabopaTopHaa pabora: “HMneHTHMOMKALMSA OPTAHUYECKUX COEIMHEHUM OTIEJIbHEIX
KJjlaccor”

VneHTHOMKAaLMS OPTaHUUEeCKUMX COeIMHEHUM OTIeJIbHBIX KJIACCOB (Ha MOIpuMepe
anbIeTrUnoB, KpaxMmalla, YKCYCHOM KMCJIOTE, OeJIKOB M T.Il.) C MCIOJIb30BaHUEM

UX  OUBUKO—-XUMUUECKMUX CBOMCTB U XaPaKTEPHBIX KauyeCTBEHHHBIX pPeaKLun.
IeHaTypauusa OeJyika HOPpU HaTrpeBaHuM. lIBeTHBHE peakUuuy OeJIKOB. BOSHUKHOBEHUE
QHAIUTUUECKOTO CUMI'HAajJla C TOUKM BpPeHUusa XUMMHUUYECKUX IIPOLecCOB IIpu

OK 01
OK 02
OK 04
IIK...
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IIpOTEeKaHUM KauyeCTBEeHHOU pPearkumnm, [IO3BOJISKIIEN I/I,HeHTI/I(l)I/ILLMpOBaTb
IIpeJIOXEHHBIE OpPpI'aHMUECKME BelleCTBa

KouTponesHasi c .

TPYKTypPa M CBOMCTBA OPIaHMYECKMX BEIECTB
pasoTa 3 DPYKTYDP IS m
Pasnen 5 KnueTnueckme M TepMOAMHaAMUYECKME SaKOHOMEPHOCTM IIPOTEeKaHUsI XMMMYECKMX

) peaxumin

CKOpoOCTB OcHOBHOe cognepxaHue Ok 01
XYIMUUE CKUX OK 02
peaxrumit. K.
XymMmueckoe
paBHOBeCHUe

TeopeTnueckoe obyueHue

CKOpOCTBh peakumMy, €€ 3BaBMCUMMOCTBE OT Pa3JM4YHEX (QaKTOPOB: INPUPOIEL

pearmMpyoumMx BeWEeCTB, KOHLEHTpaluuM pearmMpyolmMx BelEeCTB, TeMIepaTyps U

jomal PeaKLUMOHHOM [NOBEPXHOCTM. TernyioBele 5QOQeKTH XMMMUECKUX peakLMi.

9K30- M BDHIOTEPMUYECKME, pPeaKLUM.

OBpaTMMOCTb peakKLuul. XmMMMUeCKOe PaBHOBECHE UM €r'0 CMelleHMe I10I HOeMCTBUEM

Pas3IMUHEIX (QAaKTOPOB (KOHLEHTpalMsa pPearleHTOB MIM OPOAYKTOB peakluy,

IoaBJIeHMe, TeMIepaTtypa) OJIa CO3OaHMA ONTMMAJIbHEIX YCJOBMM MIPOTEKaHUA

XyMmMdyeckmux npoueccon. IlpmHumun Jle llaTesibe

[IlpakTHMYEeCKMEe SBaHATHUST OK 01

OK 02
PeleHMe NPaKTUKO-OPUEHTMPOBAHHEIX 3alaHMM Ha aHalM3 0akTopoB, BIMAIMX K

Ha M3MEHEHME CKOPOCTM XMMMYECKOM peaKlUuM, B T.d. C HO3MLUUM SKOJIOTUUECKU
ejiecooBbpas3HoTro HOoBeleHMd B OHTy UM TPyOOBOM HOeATEeJIbHOCTM B LIeJsaxX
COXPaHEeHMs CBOEeI'O BHOPOBbBS M OKpPyXaollel NPMPONHOM Cpensl.

PemeHre MNPakKTUKO-OPMEHTUPOBAHHBIX 3alaHMM Ha OpMMeHeHMe npuHuuna Jle-
lMlaTenbe nOJ8 HaxXOXIEHUS HaANpaBJIeHMS CMelleHMs PaBHOBECUSA XUMMUUECKOM
peaxkuMM M aHaiams (QaKTOPOB, BIMAKNIMX HAa CMelleHMe XMMUYUECKOI'O PaBHOBECUA
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Paspen 6. PacTBOPH
Tema 6.1. OCHOBHOE cogzepXxaHue OK 01
[loHgaTHe © OK 02
pacTeEOpax TeopeTnueckoe obyueHue oK 07
g IIK...
PacTBOpeHUe Kak GMBUKO—-XMMMUE CKUM npolecc. PacTBOpPEHL. CriocoOsur
IPUTOTORBJIEHMUS PACTBOPOB. PacTBOPMMOCTL. MaccoBas IOOJIS PacTBOPEHHOTO
BemecTBa. CMBICJ IOoKaszsaTeJss IMIpeleJibHO JOONYyCTMMOM KOHLEHTpauMu U eIo
JMCIIOJIb30BAaHME B OlleHKe DKOJIOTUMUEeCKON Oe30IaCHOCTH.
[lpaBmMJla BKOJOTMUECKM LlejlecooDpasHOTO IMOBeIeHMa B OBTY U TPYOOBOM
OeATEeNbHOCTM B lLeJIAX COXPaHeHMS CBOETO 3IOOPOBbS M OKPYXaKIEel NPpUPOIHOM
Cpenel; OIlaCHOCTb BOB,JZI;eI\/JICTBI/IF[ Ha XMBBEIE OPIT'aHM3MEI OIIPEIOEJICHHEBEIX BEUECTB.
PemeHnwne [NPaKTUKO-OPMEHTUPOBAHHEIX  PaCUeTHHX 3amaHuMm Ha PacTBOPHL,
MCIOJIb3YEMBEIE B OBITOBOM M INPOM3BOLCTBEHHOM HOESTEJIBHOCTM dYeJIOBEKAa
Tema 6.2. OcHOBHOE coaepxaHue OK 01
MccnenoraHue OK 02
CBOMCTR JlaBopaToOpHEe BaHATUS OK 04
PacTBOPOB IIK...
JJabopaTopHasa pabora «IIpuUToToOBJIEHME PACTBOPOB».
[IpuroTOoBJIEHMKE PacTBOPORB 3aIaHHOM (mMmaccoromu, %) KOHLIEHTpaLUuu (c
IMIPAKTUKO-OPMEHTVPOBAHHBIMA BOI’IpOCB.MM) mu ornpeneJjieHue Cpenel BOIIHBIX
PacTBOPOB.
PenmeHMre 3alad Ha OIPUIOTOBJIEHME PACTBOPOB
IIpodeccnonanbHO-OPMEHTHMPOBaHHOE cogepxaHme (comepxaHue MNPMKIAaZHOI'O MOKYJIS)
Pasgpmen 7. XyvMust B OHITY M NPOMBBOILCTEEHHOM OEATENILHOCTM deJloBekKa OK 01
OK 02
Xymysi B OHTY |OCHOBHOE CcofepXaHue OK 04
1z
OK 07
nponseoacTBeH [TeopeTrnueckoe obyuyeHue K

HOM

HoBemnmme IJOCTMXEHMS XUMHUUECKOM HaykKM UM XUMMUECKOM TeXHOJIOTUM. PoJib
XUIMUU B obecrneyeHun BKOJIOTMYUECKON, DHEPIEeTUYECKON u OMe BOM
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JeAdATeJIbHOCTM
JgeJIioBEeEKa

fe30mnacHOCTH, Pa3BUTUM MEeIULMHE. [IpaBuUjla IOMCKA U aHadM3a XUMUUECKOM
nHbopMauMM M3  PA3IJIMUYHEIX  MCTOUHMKOB (HayuyHasa u  yuyeOHO-Hay4dHasd
JuTepaTypa, CpencTBa MaCCOBOM MHbOpMAalMM, CeTb VHTEpPHeT)

[l[paxTUyeckmne BaHATHUS

[ToMCK ¥ aHaJlu3 KeMCOB O NPUMMEeHEeHUM XUMWUECKUX BeNeCTB U TEeXHOJIOTUM C
yueToM Oyoymen OpodecCUMOHAJIbHOM HesSTeJIbHOCTM [0 TeMaM: BaxHeluue
CTPOUTEJILHEIE MaTepMask, KOHCTPYKILIMOHHEE MaTepualskl, KpackKy, CTeKJo,

KepaMMrka, MaTepMaJlbl IOJIA BJIEKTPOHMKY, HaHOMaTepMrallbl, TEeKCTWMIIbHBIE 4

BOJIOKHA, VMCTOUYHUMKM SHepI'un, OopraHndYeCcKmue )z MIMHEPaJlbHEIE yﬂOGpeHMH,

JIEKapPCTBEHHEIE BelWeCcTBa, OBITOBASA XUMMUS .

ZammTa: [IpencTaBjieHMe Pel3yJLTATOB peleHUs KeMcoB B dopmMe MMHM-ITOKJIAIA

C Ipes3eHTalMen

[IpoMexyToOdYHasA aTTecTaluuss IO AUCLHUIIMHE (Bader) 2
72

Bcero
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3. YCJOBMS PEAJIMBALMM [POT'PAMMEl OEIEOEPA3OBATEJILHON
OUCLUILIIMHEI

3.1. TpeboraHuMs K MMHMMAJILHOMY MaTepMaJIbLHO-—
TeXHUYeCKOMy obeclieueHMIo

Ing peanu3auMy  OPOTPAMMEL  OUCLUMIIJIMHBL  ITOJDKHEL  OBITH
IpenyCMOTPEHE Cllenyllye  CIelMaJilbHBEle I[IOMEelleHUd :: yueOHBIM
KaBMHET XUMUM U/UIM yUdeBHOM XUMMUUECKOM JiabopaTopuu.

O6opymoBaHMe yuebHOrOo kabmuHeTa (HAIJAOHEIE NOCOOWMS) :
HaOOPH LapPOCTEPXHEBEIX MoIeJien MOJIEKYJI, MOIeJn
KPUCTAJINIMUECKUX  PEIEeTOK, KOJIJIEKUMM [OPOCTEIX M  CJIOXHBIX
BEIEeCTB U/UIM KOJUIEKLMM I[IOJIMMEPOB; KOJUJIEKLMS TOPHHX I10POI
V MMHepaJioB, Tabiamuua MeHpesieeBa, ydeOHBEe OUIIBMBE, LUIUOPOBEE
obpas3soBaTeJIbHEIE PECYPCH.

TexHUYECKME CPeACTBa OOydYeHMSsI: KOMIILIOTEP C YyCTPOMCTBAMU
BOCIPOMBBEIOEHUa 13ByKa, [OIPUHTEP, MyJbTUMEeIMa-IIPOEKTOp C
SKPaHOM, My JIb TUME OUMHA I IOCKa, yKas3Ka-I[Ipe3eHTEeP 14
[Ipe3eHTalun.

O6opymoBaHme JjabopaTopmm u paboumx MecT JabopaTopwum:
MEHBYPKM, OIUIETKM—-KANEJbHUIE, TEPMOMETPE, MUKPOCKOI, JIYIIH,
NpeIMeTHEE UM I[IOKPOBHEIE CTEeKJla, I[IJIQHWETH IOJIS KalleJIbHBIX
peakumy, OuiabTpoBaJibHad OyMara, [OPOMEBAJIKM, CTEKJISHHBEE
NIpOoOUPKM, PEe3MHOBEE NIPpoOkM, OGOoOHapMKM, HAOOP pPeaKTUBOB,
CTEKJISHHEIE I[1aJIOUKM, MTATUBE IJIS NPOOUPOK; MEPHBEE LWUIMHIPH,
BOPOHKM CTEKJISHHEE, BOPOHKM IeJMUTeJIbHbEle LuImHiopudeckue (50—
100 wmim), CTyOoKM C [OeCcTUMKOM, OGapdopoBEE UYallkyM, IMHLETH,
bMIIb TPEL OyMaxHHuE, Bara, MapJid, YyaCOBEIE cTekJia,
BJIEKTPONJIMTKY, JIaDOpaTOpPHEIE WTATMBE, CIMPTOBEE TOPEJKH,
COMYKM, Opmubop OJId [NOJIydeHMsa Tas0B (uam  Opobupka C
T'a3’00TBOOHOM TPYyOKOM), ILepXaTejnu IJid NPpOOMPOK, CKJIIAHKU IJId
XpPaHeHMs PeakKTUBOBR, pasldaTOUHBE JIOTKM; XUMMUUECKME CTaKaHB
(50, 100 m 200 wJ1), WwIarTeam; IIMHIETH,; TUTIEJILHBEE NI,
CeKyHIOOMEePH (TauMeprl), MepHbBle Opobumpku (Ha 10-20 M) u
MepHble KOJIOBI (25, 50, 100 m 200 w™mj), BomsaHasa ©OaHa (UM
TepMoCTarT), CTEeKJISHHBIE [aJIOUukKM,; KOHMUEeCKMEe  KOJIOB  IJidg
TUTPOBAHUA (50 m 100 wMJI); MHIMKATOPHEE [OJIOCKM IJig
onpenejyieHUS pH 178 CTaHIOaApTHaLa MHIOVMKATOPHAaS mKaJa;
YVHUBEPCAJIbHEIM MHIOMKATOP,; ounetxku Ha 1, 10, 50 M (mam
nozaTopel Ha 1, 5 wm 10 wMu), OopeTks Jjg TUTPOBAHUSA,
MemmMumMHckye wmnpuusl Ha 100-150 w1, JsabopaTopHee U/UIM
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aHaJIMTUUYeCKue BecCce, pH-MeTpr, CcyumJbHEM wWkad, ¥ OpP.
JabopaTopHOoe OOOopyInOBaHUE.

3.2. NupopmaumoHHOE obecrneueHMe peanmsauuy IPOI'PaMMEI

1. Hiia peanmsauum [IPOTI'PaMMEI OMOIIMOTEUHEIN bonn
oOpa30BaTEJIbHOY OPTaHM3aluM OOJIKEH MMEeThb I[IedYaTHHe U/1iu
SJIEKTPOHHEIE  OOpas30oBaTeJIbHEIE M MHPOPMALMOHHBIE  PEeCYPCH,
PEKOMEHIOBAaHHEIE nJ1d VICIIOJIB30BAaHUA B obpasoBaTeNIbHOM
npolecce, He crapmwe 5 JleT C MOMEHTa WM3OaHUA.

2. PexoMeHnOyeMBle IedaTHBE M3OaHMA [0 peanms3alun
ofmeofbpasoBaTeJIbHOM IOUCLMUIIJIMHEL [IPeOCTaBJIEHE B METONMUYECKUX
PEKOMEeHIauMax IO OpTaHM3auuy OOy4deHMA.

4. KOHTPOJIb M OLEHKA PE3YJILTATOB OCBOEHMA
OBIEOEPABOBATEJILHOM OVCLMAILIIVHEI

KOHTpPOJIE M OlLleHKa pe3yJbTaTOB OOYUEeHMA OCYUWEeCTBJIAEeTCH
npenomaBaTeJieM B IIpPOlLlecCe IMNPOBelNeHMS IMNPaKTUUEeCKMX 3aHATUM
u J1abopaToOpHEIX pPaboT, TEeCcTUMPpOBaAHMSA, a TaKXe BBIIOJIHEHUS
O0OYyUYaKRIUMUC I MHIOIVUBUIOYAJIbHBIX 3amaHum, [IPOEKTOB,
VCCJIEOOBAHUN . PesyJsibTaTH obydueHus onpenesiganT, gyTo
obyuyawmmecsa OOJIXKHBI 3HATb, I[IOHMMATb M HOEMOHCTPMPOBATH II0
3aBEPLUEHUM MI3YUEHUS OUCLUIIJIMHEL.

s bopMMPOBAHUA, KOHTPOJIA u OLIEHKM  pPe3yJibTaTOB
OCBOEHUS yueOHOM IUCLUMIIJIMHEL MCIIOJIbL3YyEeTCHa CUCTeMa OLLeHOUHEBIX
MEPONPUATUMI, npencTaBJisarlad cobom KOMIIJIEKC yuaeOHBIX
MEPONPUATUMI, COIJIaCOBAHHEIX C pel3yJjbTaTaMu o0OydeHusa U
chopMyIMpPOBaHHEIX C yueToM OI'OC COO (mpeIMeTHHE pPe3YyJibTaTH
rno pucumnamHe) m OI'OC CIIO.

Monynes/Pasgpnen/Te Tunel OLI@HOYHEIX
N OK/IK Ayse/ Aex/ PesynpTaT OByueHMs H .
Ma MepOnPUSITUI

I | OcHOBHOE coxepxaHue

1 Pasgmen 1. OcHOBH |$opMynMpOBaThH
CTPOEeHUsS 6as0BHE MOHATHUS U
BeluecTBa BaKOHE XVMMUU
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Mopyns/Paspen/Te

TwIisl OLI@HOYHBIX

Ne OK/IIK PesynbTaT ObyueHMs .
Ma MepONnpuUATHUA
1.1|{0K 01 |[Crpoenme atomor |CoCTaBJATH 1. Tect «CtTpoeHMe
XUMHUUE CKUX XUMMUYUECKME GOPMYJIEI|aTOMOB XUMUUECKUX
BJIEMEHTOB U COeIMHEeHUM B BJIEMEHTOB M HNpUpPOIa
npupona COOTBETCTBUU CO XUMUUECKOM CBSI3U» .
XUMMUUECKOM CBS3M |CTENeHbI OKUCIIeHMS|2. 3amadum Ha
XUMHUUYE CKUX COCTaBJIEHUE XUMUUECKUX
3JIEMEHTOB, MCXONA |QOPMyJI INBYXaTOMHEIX
U3 BAJEHTHOCTU U coeIMHeHUM (OKCHUIORB,
BJIEKTPOOTPULATEJBH |CYIbOUIOB, TUIPUIOB U
oCcTH T.II.) .
3. BamaHusa Ha
VICIIOJIL 30BAaHUE
XUMUUECKOM CUMBOJIUKU U
Haz3BaHUM COEIMHEHUM I10
HOMEHKJIaATYypPe
MEXIYHAapPOOHOTO COl3a
TEOpPEeTUUEeCKOM U
IPUKIJIAOHON XUMUU U
TPMBMAJILHEIX Ha3BaHUM
OJIS COCTaBJIEHUS
XUMUUYECKUX QOpMyJI
IOBYXAaTOMHEIX COeIVHEeHUMN
(oxkcumor, CyJIbdUOOB,
TUIPUOOB M T.IO.) U
OIPYTHUX HEOPTaHUUEeCKUX
COEeIOMHEHUM OTHOEJIbHEIX
KJIaCCOB
1.2|{0K 01 [[Iepuonnueckum XapakTepmus0oBaTh 1. Tect «MeTamnnueckue
OK 02 [3akoH m Tabamuila |XUMHUUECKMUE / HeMeTaJMueCcKure

O.M. MeHnerneeBa

DJIEMEHTH B
COOTBETCTBUM C UX
[IOJIOXEHMEM B
nepmuoamMuecKom
CUCTeEME XUMMUUECKUX
syieMeHTOoB I.U.
MeunnmesieeBa

CBOMCTRA,
BIIEKTPOOTPULIATEJIBHOCTD
U CPOICTBO K DBJIEKTPOHY
XVMNMUEeCKMX 3JJIEMEHTOB B
COOTBETCTBUE C UX
DJIEKTPOHHEIM CTPOEHUEM U
IIOJIOXEHUEM B
[IePMOONUECKOM CHUCTEME
XVIMMUEeCKMX BJIEMEHTOB
.M. MeHpesieera».

2. IpakTuUyeckue sBanaHUda
Ha yCTaHOBJIEHME CBSA3U
MeXIoy CTpOeHMEM aTOMOB
XVMNMUEeCKMX JJIEMEHTOB U
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OK/IK

Mopyns/Paspen/Te
Ma

PesynesTaT OBydeHMSs

TwIisl OLI@HOYHBIX
MepOIIPUSITHUI

nepmroamye CKuM
M3MEeHEeHMeM CBOMCTB
XUMUUECKUX BJIEMEeHTOB U
UX COeOMHEHUN B
COOTBETCTBUU C
[IOJIOXEHUEM
[lepronMueCcKoOy CUCTEME.
3.
OPUEHTUPOBAHHEE

[IpaxkTUKO-

TeopeTuuyeckue salaHus
Ha xXapakKTepus3aluio
XVMUUECKMUX BJIEMEHTOB :
«Meraymueckue /
HeMeTaJlInueCKue
CBOWICTBRA,
BJIEKTPOOTPULATEJILHOCTD
VU CPOICTBO K DBJIEKTPOHY
XVMNMYEeCKMX 3JJIEMEeHTOB B
COOTBETCTBUE C UX
BJIEKTPOHHEIM CTPOEHUEM U
[IOJIOXEHVEM B
[IEPUOONUECKON CUCTEME
XVIMMUEeCKMX JJIEMEeHTOB

O.M. MennmejsieeBa»

Paspmen 2.
XuMnuyeckue
peaxuumn

XapakTepnsoBaTh
THUOB XVMUYECKUX
peaxuun

Kourponeras pabora
«CTpoeHne EBeWwecTBa un
XMMMYECKMEe peaKumm»

OK 01
OK 04

TUIIBEL XUMUUECKMX
peaxkuum

CoCcTaBJIATL peakKLUUmM
coeIVHeHud,
PasJIOXeHUd,
obMeHa, 3aMeleHusd,
OKMUCJIJIUTEJIBEHO~
BOCCTAHOBMTEJIbHEIE

peaxkuum

1.
COCTaBJIEHME YPaBHEHUM

3agadymM Ha

peaxkumn:

— COeIOVMHEHMUd,
3aMelleHUs, pPasJioXeHUd,
oOMeHa;

— OKUCJIUTEJIBHO-
BOCCTAHOBUTEJIbHBIX
peaxkuuy C
MCIIOJIb30BaHMEM MeTOoIa
DJIEKTPOHHOTO OajiaHca.
2.

MaCCEI BelleCTBa WIIN

3amaumM Ha pacuder

obBEMa
Tas0B 10 M3BECTHOMY
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Mopyns/Paspen/Te

TwIisl OLI@HOYHBIX

Ne OK/IIK PesynbTaT ObyueHMs .
Ma MEepPOoNpUaATUNA
KOJIMUEeCTRY BeleCcTRa,
Macce mianM OOBEMY OIHOTO
U3 YyUYaCTBYOUUX B
peaxkUuM BelecCTB;
pPacu&TH
MaccH (00BéMa,
KOJIMYeCTRa BeUecTBa)
IPONYyKTOBR peakLUuM, eCJMu
OOHO M3 BEUEeCTB MMeeT
npuMecHu
2.2 drnekTpoyauTudecka |CocTaBJIATH 1. 3amaHmusa Ha
A muccoumaumda U |ypaBHEeHUS coCcTaBJIeHHUE
VIOHHEM OOMeEH XUMMUYUECKUX PeaKUUN |MOJIEKYJIIPHEX M MOHHEIX
MOHHOT'O OOMeHa C peaxkuuy C ydacTueM
ydaCcTHUeEM KMCJIOT, OCHOBAHUM U
HeopIraHUYeCKUX coJiel, yCTaHOBJIEHUE
BEUIeCTB VBMEHEHUI KUCJIOTHOCTU
cpenrl
2. JlabopaTopHas paboTa
"TUNEL XUMMUECKUX
peaxkuum"
3 Pasgen 3. HUccneporaTs KouTponerass pabora
Crpoenne mun CTpOeHMue un «CBomcTBa
CBOMCTEBEA CBOMCTBA HEOpPTr'aHUMYECKHMX BelleCTB»
HEOPT'aHUYECKMUX HEOpPI'aHUYECKMUX
BellecTB BellecTB
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OK/IK

Mopyns/Paspen/Te
Ma

PesynesTaT OBydeHMSs

TwIisl OLI@HOYHBIX
MEepOnpPUATHNIA

OK 01
K. .

Knaccudbmkanumsa,
HOMEHKJIATypa U
CTpOeHM e
HeOpTaHUUYeCKMX
BEUIECTB

KnaccupmnumposarTh
HeOopTraHMUeCKMe
BEUIECTBa B
COOTBETCTBUM C UX
CTPOEHMEM

1.
Has3BaHME HEOPITaHUMYEeCKUX

TecTt «HomeHkIlaTypa M

BEIIeCTB MCXOISa U3 UX
XUMUUECKON QOPMYJIEL UIIU
COCTAaBJIEHME XUMMUUECKOM
GOopMYyJIEl MCXOOSa M3
Ha3BaHMsA BellecTBa II0
MEXIOYHAPOOHOM WMJIIU
TPUBMUAJIbHOM
HOMEHKJIaType» .

2.
MaCCOBOM IOJU

3amaum Ha pacuer
(Macceh)
XUMMUUECKOTO DJIEMEeHTa
(coenmMHeHMsI) B MOJIEKYJIE
(cmecnu) .

3.

o kJjaccubmxkauum,

[lpakTHMUeckMe 3alaHUda

HOMEHKJIAType U
XUMMYEeCKUM GQopMyJiaM
HEOPTaHUUECKMX BEUEeCTB
PasJIMUYHEIX KJIACCOB.

4.,
Ha oIpeneJieHue

[lpakTHUeckMe 3alaHUda

XVIMMYUECKOM aKTUBHOCTU
BEUeCTB B 3aBUCUMOCTU
BUIOA XUMMYUECKOMW CBSA3U U
TUIIa KPUCTAJIJINYEeCKOM
pemeTkm

OK 01
OK 02
oK. ..

OdUBUKO—
XVIMMUeCKue
CBOMICTRA
HeOpTI'aHNYECKUX

BemeCTB

YCcTaHaBJIMBATH
3aBUCHUMOCTb
PUBUKO—XUMUUE CKUX
CBOMICTB
HeOpTaHUUYeCKUX
BEUECTB OT
CTPOEHMS aTOMOB U
MOJIEKYJI, a TaKxXe
THUIIa
KPUCTaJlJInYeCKOM

peueTKu

1.
XUMUUECKMX CBOMCTB

TecTt «OcoBeHHOCTU
OKCHUIOOB, KUCJIOT,
OCHOBaHMM, aMQPOTEepPHBIX
TUIPOKCUIOB M COJIEM».
2.

COCTaBJIEHME YPaBHEHUM

3amaHuda Ha

XVMUUECKHUX PpeakKUuM C
ydyacTMUeM IMIPOCTHX U
CJIOXHEIX HEOPTaHUUEeCKUX
BeUleCTB: OKCUIOB
MEeTaJlJIOB, HEMeTaJlJIOB U
aMPOTEPHEIX BJIEMEHTOB;
HeOpTaHUYEeCKUX KUCJOT,

OCHOBAHUY U aMPOTEPHEX
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Mopyns/Paspen/Te

TwIisl OLI@HOYHBIX

Ne OK/IIK PesynbTaT ObyueHMs .
Ma MEepPOoNpUaATUNA
TUIPOKCUIOOR,
HeopTraHUYeCKUX COoJielN,
XapaKTepusyoumus ux
CBOMCTBA M CIOCOOEH
[IOJIyYEeHUS .
3. IpaxkTUko-
OPMEHTUPOBAHHEIE
TEeopeTHUUYeCcKUe 3alaHusd
Ha CBOMCTBa M IOJIydeHUE
HEOpPTaHNUECKUX BEUEeCTB
3.3|0K 01 [MpmenTudbuxraumsa ViccienoBaThb 1. [pakTUKoO-
OK 02 |[HeOpraHMUECKUX KauyeCTBEeHHEE OPMEeHTUPOBaHHEE 3aXaHUsg
OK 04 |[BemecTB peaxuum II0 COCTAaBJIEHMIO
HEeOpTaHUUECKUX XVMMYUECKUX Peakuuit C
BEIIECTB YyUYaCTMEM HEeOPTaHUUECKUX
BENECTB, MCIIOJb3yEeMBIX
OJI UMX MOSHTUOMKALUM .
2 .JlaBbopaTopHasa paborTa:
“oeHTudmMKaUmMsa
HeOpraHMUeCKMX BemecTB”
4 Paspen 4. HUccnepmoBaTe KonTponeHasi paboTa
Crpoenne un CTpPOEeHue u «CTpoeHre M CBOMCTBA
CBOMCTBA CBOMCTBA OpPr'aHMYECKHMX BelecTB»
Opr'aHUYECKUX OpraHMYeCKUX
BelleCTB BelleCTB
4.1|0K 01 |Knaccudpmukaumsa, Knaccubnumporarh 1. BamaHm4a Ha
[K. .. CTpOEHMrE " OpTraHMn4YeCKMre COCTaBJIEHME Ha3BaHUU

HOMEHKJIaTypa
OpTaHUUYEeCKUX
BEUIECTB

BellecTBa B
COOTBEeTCTBUM C UX
CTPOEHMEM

OPTaHMYECKUX COEeIOVHEHUMN
10 TPUBMAJILHOM MU
MeXIOyHapooHOM
cCucTeMaTudeCcKom
HOMEHKJIaTypPe .

2.
cocTaBJIeHME IIOJIHBEIX U

B3amaHu4a Ha

COKpPalleHHEIX CTPYKTYPHEIX
bopMyJI OpPTraHMUECKUX
BelleCTB OTIOEJIbHBIX
KJIaCCOB.

3.
ompeneJieHMe NpOoCTerumen

3amadymM Ha

bopmMyJIEl OPTaHUUYECKOM
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OK/IK

Mopyns/Paspen/Te
Ma

PesynesTaT OBydeHMSs

TwIisl OLI@HOYHBIX
MepOIIPUSITHUI

MOJIEKYJIBI, MNCXOIA U3

3JIEMEHTHOTO cocTaBa (B

)

OK 01
OK 02
OK 04
IIK...

CBomcTBa
OpPTaHUYECKUX

coenMHeHUNn

YCcTaHaBJIMBATH
3aBUCUMOCTbD
OMBUKO—XUMUUE CKUX
CBOMCTB
OpPTraHMUYEeCKUX
BEIEeCTB OT
CTPOEHUS MOJIEKYJI

1.
COCTAaBJIEHME YyPaBHEHUM

3amaHu4a Ha

XVMUUECKHUX PpeaKUum C
yd4acTueM OpTraHMUYeCKMUX
BEUIECTB Ha OCHOBAHUU UX
cocTaBa M CTPOEHUA.

2.
COCTAaBJIEHME YypPaBHEHUM

B3amaHu4a Ha

XVMMYUECKUX PpeakLuit,
WJLJIOC TPUP YOWMX
XVMMUECKMEe CBOMCTBa C
Yy4U4eTOM MEeXaHM3MOB
IPpOTEeKaHMI IaHHBIX
peakuuy U I'eHeTUUYeCKOM
CBA3U OpTaHUYEeCKUX
BEUleCTB PasHBIX KJIACCOB.
3.
YPaBHEHMUAM peakuum C

PacueTHBHE BRamaum I10

y4acTMeM OpTaHUYeCKUX
BEUleCTB.

4. JlabopaTopHasa paboTa
“llpeppalleHUA
OpPTaHUYECKHUX BeleCTB
npu HarpesaHum"

OK 01
OK 02
OK 04
oK. ..

NoeHTUdUKALIS
OpTaHUYECKMX
BEUEeCTB, UuX
3HaYEeHUEe U
IpUMEeHEHUE B
OBITOBOM U
IPOM3BOOCTBEHHOM
O0EeaTeJIbHOCTU

JeJioBeka

ViccrenoBaTh
KaueCTBeHHEIEe
peaxumum
OpTraHnuUeCKMX
coeIuHeHUN
OTIHOEeJIBbHBEIX KJIaCCOB

1.lpakTUKO-
OPUEHTUPOBAHHEE 3andaHusa
II0 COCTAaBJIEHUIO
XVMUUECKHUX PpeakKUuM C
yd4acTMEM OpTraHMUeCKUX
BellecTB, B T.U.
MCIIOJIb3YEMEIX IJIS UX
uneHTudmMrauum B OBITY U

IIPOMEBINIJIEHHOCTNM .
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Mopyns/Paspen/Te

TwIisl OLI@HOYHBIX

Ne OK/IIK PesynbTaT ObyueHMs .
Ma MEepPOoNpUaATUNA
2 .JlabopaTopHasa paborTa:
“UneHnTupmrKaumsa
OpPTaHUYECKUX COeIVMHEeHUN
OTIOEJIbHEIX KJIacCoB”
5 Pasgen 5. XapakTepusoBaTh
KnneTnueckmue u BINAHME PaBJIMYHBIX
TepMOOMHaAMMYECKM (baKkTOpPOB Ha
€ BaKOHOMEPHOCTHM |paBHOBecCHE M
IIpOTeKaHus CKOpPOCThH
XVMUYECKUX XMMUYECKHMX PpeaKLun
peaxumun
5 [OK 01 [CkxopocThb XapaKTepu30BaTh [lpaxkTUKO—
OK 02 [xMMMUYEeCKUX BIIMAHUE OPMEHTUPOBAHHBIE
[IK... peaxkumn. KOHLEeHTpaUumn TeopeTHUuUeCKMe 3alaHud
XyMmueckoe pearupynmmx Ha aHalu3 QakTOpOB,
paBHOBECHUE BEIIECTB U BIIMAKINMX Ha MW3MEHeHU e
TeMIIepaTypH Ha CKOPOCTU XUMUUECKOM
CKOPOCTB peaxkuum. IIpakKTUKO-
XUMMUECKUX PeaKLUUM|OPpUMEeHTUPOBAHHEE 3adaHus
XapakKkTepMrs30BaTh Ha [pMMEeHEeHUVEe MNPUHLMUIIA
BIMAHME mu3MeHeHuda [(Jle-llaTenbe nm4a
KOHILIEHTPaLUM HaxXOXIEeHMsI HanpaBJIeHUI
BEUIeCTB, peakuuu CMelleHUs PaBHOBEeCUS
cpensl u XVMMUYECKOM peakuuu Uu
TeMIIepaTypH Ha aHanms QaxKToOpPOB,
CMelleHKe BIAMAKIMX Ha CMelleHue
XVMUYECKOTO XVMUYECKOTO PAaBHOBECUS
pPaBHOBECUS
6 HccnepoBaTs
Pasgen 6. MCTHHHEIE PaCTBOPSHI
PacTBOPSH C BajJaHHBIMU
XapaKTepucTHUKaMu
6.1|0K 01 I[IoHaTHe O PasmnmmnuaTh MCTMHHBEE|l. 3BamaumM Ha
OK 02 |pacTBOpPax PacTBOPEH IPUTOTOBJIEHUE
IIK .. pPacTBOpPOB.
2. IlpaxkTuxo-

OPMEHTHMPOBAHHEIE
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Mopyns/Paspen/Te

TwIisl OLI@HOYHBIX

Ne OK/IIK PesynbTaT ObyueHMs .
Ma MEepPOoNpUaATUNA
pacdueTHEe 3alaHugd Ha
OVCIIEPCHBEIE CUCTEMH,
MCIIOJIb3YEMEIE B OBITOBOM
U MIPOM3BOINCTBEHHOM
OesaTeJIbHOCTM 4YeJiloBeKa
6.2 | 0K 01 |MccrnemnoBaHue ViccienoBaThb JlaBbopaTopHasa paboTa
OK 04 |[cmocTB busuko-xmuMmueckue |“lIpuroToBJjeHUE
IIK .. PacTBOPOB CBOMCTBa MCTMHHEX |pacCTBOPOB”
PacTBOPOB
II | IpodeccrnoHanbEHO-OPMEHTHUPOBAHHOE cogepxaHme (comepxaHue NIPUKIAZHOI'O
MOZLYJIsT)

7 Paspgen 7. OueHMBaATH Bammra ketica (c yueToMm
XuMust B OmITY U IOCJIeNCTBUS 6ynyumen
NPOMBBOLCTBEHHOM |GEHTOBOM M npodpeccrmonansHOM
OeATeNBHOCTH NPOMUBBOLCTBEHHOM OesITeJIBLHOCTHM)

YeJIoBeKa LeATeNbHOCTHU
4YeJIoBeKa C I10BULUA
BKOJIOTMYECKOMN
6eBonacHOCTH
OK 01 |Xummsa B OBITY U OLleHMBATH Kemic (c yueToMm Oynymen
OK 02 |[OpOM3BOOCTBEHHOM |IOCJIEIOCTBMSA npodeCcCcroHaNIbHOM
OK 04 OeSaTeJIbHOCTU OBITOBOM U OesaTeJIbHOCTU)
OK 07 [|uenoBeka IPOU3BOICTBEHHOM BOBMOXHEIE TEeMEl KEMCOB:
oK .. 0edaTeJIbHOCTHU 1. TloTenjyieHue kJauMaTa u

yeJjioBeKa C I[IO3ULUM
3KOJIOTUUECKOM
6e30IIacHOCTU

BEICBOOOXIOEHME I'a30BBIX
TMIPaTOB CO HOHA OKeaHa.
2. Bynyume MmaTepMuaJibl
oJisg aBMa-, MallMHO— U
NpuOOPOCTPOEHNSA .

3. HoBele MaTepMaJel OJisd
COJIHEUHEIX OaTapein.

4. JlekapcTBa Ha OCHOBE

PacCcTMTEJIbHEIX IIperiapaTOoB
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