IHomnMCcaHo MNPOCTOM 3JIEKTPOHHOM HOINMUCHIO

O10: IIroersazoB CemeH VBaHOBUY

JOJIXHOCTE ¢ JMpeKTOop

Jara m Bpemsa nmoxmmcaHmsa: 30.10.2024 08:35:18
Kmou: 04f053ce-308c-46af-bdb8-4b5b33e6f7fd
HoxymeHT: £58a01d2-fb91-473¢c-891¢c-48493cc70c01

ViMyTOBCTaBKaA :

*,
5lca63ce @

MHWHOBPHAYKH POCCHUHA

CTAPOOCKOJIbCKHM T'EOQJIOTOPA3BEJJOUYHbIA HHCTUTYT (PUJIHA)
®EJIEPAJIBHOI'O TOCY JAPCTBEHHOI'O BIOJI)KETHOI'O OBPA3OBATEJIBHOI'O
YYPEXJIEHW S BBICIIEI'O OBPA3OBAHUS
«POCCHUMCKHM T'OCYJAPCTBEHHBIN 'EOJIOIOPA3BEJIOYHbIA YHUBEPCUTET
umenn CEPT'O OP/I’DKOHUKWU/I3E»

(CTM MTPH)
YTBEPX/IAIO COI''TACOBAHO
Hupextop CI'1 MI'PU 3amecturens qupexropa no CIIO
C.N. JIBoernazon E.A. Mumerko
« » 20 T

« » 20 T

PABOYAS ITIPOTPAMMA YUYEBHOUW JUCIATLIIVMHBI

XUMUA

40.02.04 YOpucnpyaeHms

r. Crapsiii Ockon
2024 r.



Pabouas mnporpamma y4eOHOM JUCHMIUIMHBI «XHUMHUS» pa3padoTaHa Ha OCHOBE
[TpumepHoOit MIPOTPaMMBbI 001eo6pa3zoBaTeIbLHON JACIIUTUTMHBI «XuMus» JUISt
npoecCHOHANBHBIX 00pa30BaTeNbHBIX OpraHu3anuii, pekomennoBanasix IOV IAI1O UPIIO
JUIS peayiu3alilid OCHOBHOHM TpodecCuoHaIbHONW o0pa3oBaTenbHOM mporpammbl CITO Ha Gasze
OCHOBHOTO 0011ero oOpa3oBaHus ¢ TOIydeHUEM cpeanero obmiero oopazosanus (IIpotokon No
14 ot «30» HOs10pst 2022), 17151 CIIENUATLHOCTH CPEIHET0 MPOodheCcCHOHATBLHOTO 00pa30BaHUS

40.02.04 IOpucnpyaeHuus

Opranu3zanus-pa3zpadoTauK
CTapoOCKOIBCKUIT T€0I0r0Opa3BeOYHbI HHCTUTYT ((puiInai) ¢penepalbHOro rocyaapcTBEHHOTO
OI0/DKETHOTO ~ 00pa30BaTEIbHOTO  YUPEXKICHHS  BhICHIEro obOpasoBanus  «Poccuiickuii
TOCY/IapCTBEHHBIN T€0JI0ropa3Bei0uHbIi YyHUBEpcUTET MMeHH Cepro OpIyKOHUKUI3E»

PazpaboTumk:
[Tonsiuckas Anuna BrnanucnaBoBHa, nipenogasarens CI'M MI'PU

PACCMOTPEHA 1 O/IOGPEHA

Ha 3acenaHuu npenogasareneit OIl cnenunansaoct 21.02.09
I'upporeosorus U MHXEHEpHAas T€0JIOTUs

IIpotokon Ne ot « » 2024 rona

Pyxosogutens OIl: A.M. MemepsikoBa

PEKOMEH/IOBAHA
yaeOHo-meToauueckum otaeiaom CI' MI'PU
«_» 2024 1.




COILEPKAHHUE

1. OBIIAA XAPAKTEPHUCTHKA PABOYEll ITPOI'PAMMEI
OBIIEOBPA3OBATEJIbBHON JUCHUITJIMHDBI

2. CTPYKTYPA U COJIEPXXAHME OBIIEOBPA3OBATEJILHON
JUCHUITIIMHBI

3. VCJOBUS  PEAJIM3AIIMU  OBII[EOBPA3OBATEJILHOU
JTCLATUTNHEI

4. KOHTPOJIb M  OLEHKA  PE3VJIbTATOB OCBOEHMA
OBIIEOBPA3OBATEJIbBHON AUCHUIJIMHBI

CTp.

13

23

25



1. O6mas XapaKTepuCTUKA NPUMEPHOU padouei
NporpamMmbl 0011€00pa30BaTEILHOM IUCHMILIMHBI

OoOweoOpa3oBaTenpHas AUCHUIUIMHA «XUMHS» SBISETCS 00s13aTEIbHON YacThbIO
00111e00pa30BaTENbHOTO MUKIa 00pa30BaTENIbHON MPOrpaMMbl B COOTBETCTBHH C
®I'OC CIIO no cneuuansHocTH 40.02.04 FOpucnpyaeHuus

1.2. Hean u miianupyembie pe3yabTaThl 0CBOEHUS AUCHUIIMHBI:

1.2.1. Heau 1UCHUTNIMHBI:

dopMUpOBaHUE y CTYJACHTOB MPEICTABICHUS O XUMUYECKON COCTaBIISIOLIEH
€CTECTBEHHO-HAYYHOW KAapTHHBI MHpa KAK OCHOBBI TMPUHATUS PEIICHUH B
JKU3HEHHBIX W TPOU3BOJICTBEHHBIX CHUTYalUsSIX, OTBETCTBEHHOTO MOBEIACHUSA B
MIPUPOJHOM CpeJie.

3agauu JMCIUILIMHDI:

1) chopMupoBarh MOHUMaHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYECKHUX
IIPOLIECCOB U SBJIEHUM B OKPYKAIOIIEN CpeE, HETOCTHON HAyYHOU KapTUHBI MHUPAa,
B3aMMOCBSI3M U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUSI COCTABIISITh (POPMYJIbI HEOPraHUUECKUX M OPraHUYECKUX

BCIIIECTB, YPaBHEHUS XUMHUYECKHX pEaKIui, OOBACHITH UX  CMBICI,
UHTEPIPETUPOBATH PE3YJIbTAThl XUMUUYECKUX IKCIIEPUMEHTOB,

3) chopmMupoBaTh HaBBIKM IPOBEJACHUS  MPOCTEUINMX XHMHYCCKUX
AKCIEPUMEHTAIIbHBIX HCCIICIOBAHUN ¢ COOJIIOJICHUEM TpaBUi  0€30MacHOTO
oOpallieHusl ¢ BEIIECTBAMH U J1abOpaTOPHBIM 000PYI0BAaHHUEM;

4) pa3BUTh YMEHHS UCIIOIL30BaTh MH()OPMAILIMIO XMMHUYECKOTO XapaKTepa U3
Pa3JIMYHBIX UICTOYHHUKOB;

5) cdopmupoBaTh  yMEHHS  IPOTHO3MPOBATH  IOCIEACTBUS  CBOEH
NEATETbHOCTH W XUMUYECKHX TMPHUPOJHBIX, OBITOBBIX W MPOU3BOJACTBEHHBIX
MPOIIECCOB;

6) chopMHupoBaTH TOHUMAHUE 3HAYUMOCTU JTIOCTUKEHUM XMUMHUECKON HAYyKU
Y TEXHOJIOTUH JJI Pa3BUTHS COLIMAIBHON M MPOU3BOJICTBEHHOM cdep.



1.2.2. Ilnanupyembie pe3yabTaThl OCBOCHUA 001e00pa3oBaTeIbHOH TUCHMILIUHBI B cooTBeTcTBUM ¢ PI'OC CIIO n

Ha ocaHoBe PI'OC COO

Kox v HaumenoBanue
(¢popMupyeMbIX KOMIIETEH U
OKO01.Bpi6upats criocoOst
peleHus 3a1a4
npodeccnoHanbHOM
NEeSATEIbHOCTH IPUMEHHUTEIBHO K
pa3JIMYHBIM KOHTEKCTaM

H.Ha}mpyeMble pe3yabTaTbl OCBOCHUA TUCIHHIIJIHHBI

OO0mme

B yacTu TPpy/10BOr0 BOCIIUTAHUS:

- TOTOBHOCTH K TpPYyIdy, OCO3HaHUE
[IEHHOCTH MacTePCTBa, TPYAOIIO0uUE;

- TOTOBHOCTh K aKTHBHOH JESATEILHOCTH

TEXHOJIOTHYECKOM u COITMAJIbHOM
HaIpaBJICHHOCTH, CIIOCOOHOCTH
WHHIUUPOBATb, IJITAHUPOBATh u
CaMOCTOSITEIILHO BBITIOTHSTh TaKylo
JeATeILHOCTE,

- HUHTEepeC K pa3IMuHbIM  cdepam

poeCCUOHAILHON JeSTENHHOCTH,

OsBJianenue YHUBEPCAJIbHBIMH
yueOHBIMU MO3HABATEJILHBIMU
JAEeHCTBUSIMU:

a) 0a30BbIE JIOTHYECKHE JIeliCTBUS:

- camocTosTeNnbHO (opMmynHpoBaTh U
aKTyaJlu3UpOBaTh po0iemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIWBATh CYIICCTBCHHBIN MPHU3HAK
WIA  OCHOBaHUS  JUIsl  CpaBHEHHS,
Kiaccuukanuu u 0600IICHHS;

- OmpefensTh UEIH  JIESATEbHOCTH,
3aJaBaTh MapaMeTpbl W KPUTEPUU UX
JTOCTHKCHHUS;

JAucunnimnHapHbie
- BJIAIETh CHCTEMOM XHWMHUYECKUX 3HAHUH, KOTOpas
BKJIFOYACT: OCHOBOIIOJIATAIOIINE TOHATHS  (XMMHYCCKHUI

JJIEMEHT, aToOM, 3JICKTPOHHAs 00oyiouka aroma, s-, p-, d-
JNEKTPOHHBIE  OpOWUTanM  aTOMOB, HOH,  MOJEKYJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTD, CTENEHb OKUCIIEHUS,
XUMUYECKash CBS3b, MOJIb, MOJISIpHAsh Macca, MOJSPHBINA
o0beM, yIJIepoAHbI cKeneT, (YyHKIUMOHANbHAs TIpymna,
panuKall, W30MEpHUs, H30MEpbl, TOMOJOTHYECKHM piZ,
TOMOJIOTH, YIJIEBOAOPOJBI, KHUCIOPOA- M a30TcojAepiKalliue
COEMHEHUs, OMOJOTMUYECKH aKTHBHBIE BellecTBa (yrieBOIbI,
KUPBI, O€IKW), MOHOMEp, MOJIUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE ~ COEQUHEHMs,  KpHUCTalLIn4decKas
pelierka, THUIBI XUMHUYECKMX peakuui (OKUCIUTENbHO-
BOCCTAaHOBUTENIBHBIE, 3K30-M DJHIOTEPMHUYECKHE, PEAKLUU
HOHHOTO OOMEHa), PacTBOP, AJIEKTPOJUTHI, HEIIEKTPOIHUTHI,
ANEKTPOJINTUYECKAS aucconuanys, OKHCJIUTETD,
BOCCTaHOBHUTENb, CKOpPOCTh XUMHUYECKOU peaxuuu,
XMMHYECKOE PpaBHOBECUE), TEOPUU U 3aKOHBI (TEOpHs
XUMHUYECKOTO CTPOECHMSI OpraHMYecKHxX BemecTs A.M.
byrtnepoBa, Teopus IIEKTPOIUTHUECKON AMCCOLMALINM,
nepuoanueckuid 3akoH .M. MenneneeBa, 3ak0OH COXpaHEHUS
Macchl), 3aKOHOMEpPHOCTH, CHUMBOJMYECKHH S3bIK XUMHH,
(dakTonoruueckue CBEJEHUS O  CBOWCTBax, COCTaBe,
MOJy4YeHUH U O€30IaCHOM HCIIOJIb30BAaHUM  BaXHEUIIHX



- BBISIBJIATH 3aKOHOMEPHOCTH nu
MMPOTHUBOPCUUA B paccMaTpruBaACMbIX
SABJICHUSAX,

- BHOCUTb KOPPCKTUBLI B ACATCIBbHOCTD,
OLCHUBAaTh COOTBETCTBUC  PE3YJIbTATOB
aeisiM, OLCHHMBATHL PUCKU HOCJIG[[CTBI/Iﬁ
JACATCIIbHOCTH,

- pa3BUBATb KPCATMBHOC MBILNIJICHUC IIPU
PCLHICHUHU KU3HCHHBIX HpO6J’ICM

0) 6a3oBbIE HCCIeI0BaTeIbCKIE
aelicTBUA:

- BJIAJCTh HaBBIKAMU y4eOHO-
HCCIIEOBATEIbCKOM u MPOEKTHOU
NeSATeTbHOCTH, HaBbIKAMU  pa3pelIeHus
npobiuewm;

- BBIABIATH  NPUYUHHO-CIIEJCTBEHHBIE
CBS3M M aKTyaJIM3upoBaTh  3ajady,
BBIJIBUTATh  TUINOTE3y €€  pelIeHus,

HAXOJHUTh apTyMEHTHI JIsl TOKa3aTeNbCTBa
CBOMIX YTBEPIKICHHIA, 32/1aBaTh ITapaMeTPhI
U KPUTEPUU PEIICHHUS,

- aHaJM3UPOBATh IIOJIYYCHHBIE B XOJIC
pelleHus 3a/1a4i Pe3yabTaThl, KPUTHIECKH
OIIEHUBATh 170, JIOCTOBEPHOCTb,
MPOTHO3UPOBATh HM3MEHEHHE B HOBBIX
YCIIOBUSX;

-  yMeTb  TEPEHOCUTh  3HAHHUS B
MO3HABATEIIBHYIO 31 MPAKTHIECKYIO
00/1aCTH KU3HEAEATEILHOCTH;

- YMETh HHTETPUPOBATH 3HAHMS U3 Pa3HBIX
MPEIMETHBIX 00IacTel;

- BBIJIBUTaTh HOBBIC WJICH, Ipeajiarathb

HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKOM JIEATETbHOCTH YETIOBEKA;

- YMETh BBISIBJIATH XapaKTepHbIC MPU3HAKA U B3aUMOCBS3b
HU3YUYCHHBIX HOHHTHfI, MNPUMCHATH COOTBCTCTBYIOIUC ITOHATUSA
OpU ONUCAaHUH CTPOCHHUS U CBOWCTB HEOPraHUYECKUX U
OpraHM4Y€CKUX BCUICCTB MU HUX HpeBpaHlCHHfI; BBIABJIISATH
B3aMMOCBS3b XUMHUYECKMX 3HAaHUH C TIOHATUAMHU U
MMPpEACTABICHHUAMU JPYIUX CCTCCTBCHHOHAYYHBIX ITPEAMCTOB,
- yMeThb WCHOJb30BaTh HAMMEHOBAaHUS  XHUMHYECKUX
COCAMHEHUN MEKIYHAPOAHOTO COK3a TEOPETHYECKOM H
NPUKIATHON XMMUU U TPUBHUAJIbHBbIC HA3BAHUS BaXKHEHIIHNX
BEIIECTB  (dTWJIEH,  aleTWIeH,  [JIHLIepuH,  (eHou,
dbopManbaeru, yKCycHash KHUCIIOTa, TIUIMH, yrapHbId ras,
er'IGKHCJ'II:Iﬁ ra3d, aMMHaK, TrallcHas MH3BECThb, HCralicHas
U3BECTh, MUTHEBAs CO/MA M JIPYT'HX), COCTaBIATH (HOPMYIIBI
HCOPraHNM4YCCKUX U OPraHnuvYCCKUX BCHICCTB, YpPaBHCHHA
XUMHYECKHUX PEaKIui, OOBSICHATh UX CMBICH; MOATBEPKIATh

XapakTepHbIE XUMHYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIMMHU  OJKCIEPUMEHTAaMU M 3alHUCAMU
YPaBHEHUN XUMUYECKUX PEAKIUH;

- yMETb YCTaHAaBJIMBAThb IIPUHAUICKHOCTh H3Y4YECHHBIX

HEOPraHWYECKUX U OPraHUYECKUX BEIIECTB K ONPEICIICHHBIM
KJaccaM MW TpYIIaM COEAUHEHHM, XapaKTepU30BaThb MX
COCTaB W BAKHEHIIME CBOMCTBA; OMNPENETATh  BHUIBI
XHMHYECKUX CBSA3eH (KOBaJICHTHAs, MOHHAs, METaJUTM4yecKas,
BOJIOPO/HAS), THUIIBI KPUCTALUTMYECKUX PEIIETOK BEIIECTB;
KJIacCU(UIIMPOBATH XUMUUYECKUE PEAKIIHH;

- chopmMupoBaTh MPECTaBICHUS: 0  XHMHYECKOH
COCTaBJIAIOLIEH €CTECTBEHHOHAYYHOM KAapTHHBI MUpPa, POJIU
XUMUW B TIO3HAHWW SBJICHUW TPUPOABI, B (HOPMHPOBAHHUH
MBIIUJICHUSI W KYJIBTYPBl JIMYHOCTU, €€ (PYHKIIHMOHATBHON
TPAaMOTHOCTH, HEOOXOIMMOHW I PEIICHUs] MPAKTHUYECKUX



OKO02.Vcnions30BaTh
COBpEMEHHBIE CPEJICTBA MIOKCKA,
aHaJIM3a U UHTEPIPETALIUU
uHpopmanuu, u
nH(OPMALIMOHHBIE TEXHOIOTUU
JUISL BHITIONTHEHUS 3a7a4
npo¢eCcCuOHAIIBHON
NEeSATeTbHOCTH

OPUTHHAJILHBIC MTOJIXO0/IbI U PEIICHUS;
- CIIOCOOHOCTP HMX HCIIOJB30BaHUA B
MO3HABATCIIBHON M COIMAIEHOM MPAKTHUKE

B 00J1aCTHIIEHHOCTH HAY4YHOI'0
MO3HAHMS:

- cOpMHUPOBAHHOCTb MHPOBO33PEHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY

YPOBHIO pa3BUTHS HAYKH M 0OLIIECTBEHHON
IPAKTUKK, OCHOBAHHOTO Ha JUajore
KyJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOET0 MECTa B MOJUKYJIbTYPHOM MHPE;

- COBEpILICHCTBOBAHME  S3BIKOBOM W
YUTATEJIbCKOM KYyJIbTYphl KakK CpeIacTBa

B3aUMOJEUCTBHUS MCKIY JIOIbMHU n
IMMO3HaHHA MUpPaA,

- OCO3HAaHHUEC OCHHOCTHU Haquoﬁ
ACATCIIBHOCTH, TOTOBHOCTE OCYIICCTBIIATH
IMPOCKTHYIO n HCCIICA0BATCIILCKYIO

NEeSTeNIbHOCTh ~ MHAWBUIYaJbHO U B
IpymIe;

OBananenue YHHBEPCAJbHBIMH
y4eOHBIMH NMO3HABATEJILHBIMHU
NefHCTBUAMMU:

B) padoTta ¢ nHpopManmeii:

- BIAJeTh  HABBIKAMH  IIOJyYEHHs

3a/1a4 ¥ 9KOJOTrH4eCKH 00OCHOBAHHOTO OTHOIICHUS K CBOEMY
3/10pOBBIO U IPUPOJIHOM Cpelie;

- YMETh MPOBOAMTH PACUYEThl MO XUMHUYECKHM (QopmyiamM U
YPAaBHEHUSAM XUMHYECKMX peakUuid C HCIOJb30BaHUEM
(u3MUeCKUX BEIUYMH, XapaKTEpU3YIOLIUX BellecTBa C
KOJIMYECTBEHHOW CTOpPOHBI: Macchl, 00beMa (HOpMalbHbIE
yCIIOBUSI) Ta30B, KOJMYECTBA BEIIECTBA; HCIOJIb30BaTh
CHUCTEMHBIE XUMHUYECKUE 3HAHUSA JJIsl MPUHATUS PEIICHUN B
KOHKPETHBIX ~ JKM3HEHHBIX  CUTYyallUiX, CBSA3AHHBIX C
BEIIECTBAMU U UX TPUMEHEHUEM

yYMEeTh IJIAHUPOBATh U BBIMOJIHATH XUMUYECKUN IKCIEPUMEHT
(npeBpallleHUsT OpPraHUYECKUX BELIECTB IPU HArpeBaHUU,
MOJyYeHUE ATHIIEHA U U3YUYEHHE €ro CBONCTB, Ka4yeCTBEHHbIE
peakuuMyu Ha albJerujbl, KpaxMal, YKCYCHYIO KHCIOTY;
JIeHatypauus OENKOB TMpU HArpeBaHWM, IIBETHBIE PEAKIUU
OCJIKOB; TPOBOJUTH PEaKIMM HOHHOTO OOMEHa, OMpPENemsiTh
Cpeay BOJHBIX pacTBOPOB, KaYeCTBEHHbBIE PEAKIIMH Ha CyNb(dat-
, KapOOHaT- U XJIOpUJ-aHUOHBI, HA KaTMOH aMMOHWUS; pelIaTh
SKCHEpUMEHTAIbHBIE 3a7aud 1o TemaM "Mertamisl"
"Hemetamibl") B COOTBETCTBMM C MpaBWJIAMH TEXHUKHU
0e30macHOCTM  Hpu  OOpallleHuM ¢ BEleCTBAMU U
7a00paTOPHBIM  O0OpPYJAOBAaHUEM; TPEACTABIATH PE3YIbTAThI
XUMHYECKOTO JKCIepuMeHTa B ¢opMe 3amucH ypaBHEHUUH
COOTBETCTBYIOIIUX peaKIUil u (OpMyIupoBaTh BBIBOABI Ha
OCHOBE 3THUX PE3YJIbTATOB;

- yMeTb AaHAJIM3UPOBaTh XUMHYECKYI0  HH(GOpMaIHIO,
MOJIy4a€MYK0 M3 Pa3HbBIX MCTOYHHUKOB (CPEICTB MacCOBOM
nHpopmanuu, cetb UHTEpHET U Apyrue);

- BJIaJIETh OCHOBHBIMU METOJIaMU HAyYHOT'O MO3HAHUS BEUIECTB
M  XAMHYECKHX  sBJIEHWU  (HaOmIomeHue, H3MEpEeHHE,
9KCIIEPUMEHT, MOJIETIMPOBAHUE);

- YyMETh MPOBOJIUTH PACUYEThl MO XUMHUYECKUM (opMmynaMm u



OK 04. D dextBHO
B3alMOJICIICTBOBATH U pabOTaTh B
KOJUIEKTHBE U KOMaH/Ie

uH(pOpMallMl U3 HUCTOYHUKOB Pa3HbBIX
TUIIOB, CaMOCTOSATEIBHO OCYILECTBIISATH
MOKWCK, AaHallu3, CHCTEMaTH3aluI0 U
UHTEpIpeTannio HHGOPMAIIMH PA3TUIHBIX
BUJIOB U (hOpM Ipe/IcTaBICHUS;

- co3aBaTh TEKCTBI B  Pa3IMYHBIX
dopmMaTax ¢  y4eroM  Ha3HAYCHHUS
uHPOpMALIUM W IEJCBOH  ayIUTOPHH,
BBIOMpAs ONTUMAJIEHYIO bopmy
NPECTABICHUS U BU3yaTH3alHH;

- OLICHUBATH JIOCTOBEPHOCTb,
JETUTUMHOCTD uHpOpManuy, ee
COOTBETCTBUE TMPABOBHIM U MOPAIbHO-
THYECKHM HOpMaM;

- UCIOJIb30BATh cpeacTBa
WH(POPMAIMOHHBIX 1 KOMMYHHKAIIMOHHBIX
TEXHOJIOTUII B pELIEHUH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX M OpPTaHW3alMOHHBIX
3agad ¢ CcoOMoZieHHeM  TpeOoBaHMMH
OPrOHOMHUKH, TEXHUKH O€30MMacCHOCTH,
THTUEHBI, pecypcocOepekeHusi, MPaBOBbIX
" ATHYECKUX HOPM, HOPM
UH(POPMALIMOHHOM 0€30MaCHOCTH;

- BIIQJICTh HABHIKAMH pACTIO3HABaHUS U
3alUThl UHQOPMAIMK, UTHPOPMALMOHHOM
0€30MacHOCTH JTUYHOCTH,

- TOTOBHOCTb K  CaMOpa3BUTHIO,
CaMOCTOSITEIFHOCTH B CaMOOTIPEICIICHUIO;

-OBJIaJICHUE HaBBIKAaMH y4eOHO-
HCCIICIOBATEIbCKOM, MPOEKTHOMN Hu
COILIMAILHOM JeSITEIbHOCTH,

OsiaseHue YHHBepPCAJIbHBIMU

YPAaBHEHMSIM XHMHYECKUX peakUuil C HCIOJIIb30BaHUEM
(GU3NYEeCKUX  BEIMYUH, XapaKTePU3YIOUIMX BEIIECTBA C
KOJINYECTBEHHON CTOPOHBI: Macchl, 0ObeMa (HOpMaJlbHbIE
yCIOBHs) Ta30B, KOJIMYECTBA BEILECTBA; MCIOJIb30BATh
CHUCTEMHbIE XMMUYECKHE 3HAHUS [Js NPUHATHUA PELICHUH B
KOHKPETHBIX  JKM3HEHHBIX  CHUTyalUsiX, CBA3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHUEM

yMETh IUIAHUPOBATh W BBIMOIHATH XUMUYECKUN IKCIEPUMEHT
(mpeBpallleHUsT OPraHUYECKUX BELIECTB TIPH HarpeBaHUU,
MOJIy4€HUE ATUIIEHA U W3YYEHHE €ro CBOWCTB, KaueCTBEHHBIE
peakiMu Ha ambACTHIBI, KpaxMall, YKCYCHYIO KHUCIIOTY;
JeHatypanus O€JKOB TNpU HArpeBaHWM, IBETHHIC pPEAKLUU
OCJIKOB; TPOBOJUTH PEAKIMM HOHHOTO OOMEHa, OMpPEneysiTh



OK 07. ConelicTBOBaTh COXpPaHEHUIO
OKpY>KaroIlEeu Cpenbl,

KOMMYHUKATHBHBIMHA JeHCTBHUSIMHU:
6) COBMECTHAA NeATECJIbHOCTD.

- IIOHUMATh u UCII0JIb30BaTh
MPEUMYILECTBA KOMaHIHOM 51
WMHAUBUAYaAIbHON paboThI;

- IIPUHUMATh eI COBMECTHOMN
JIeATEIbHOCTH, OpraHU30BbIBATH u
KOOpJAMHUPOBaTh  JEHCTBUS 1O €€

JIOCTH>KEHHIO: COCTABIISATH IIJIaH IEHCTBHM,
pacnpenenarb poiad C y4eTOM MHEHUH
YY4aCTHUKOB  OOCYXXIaThb  pe3yJIbTaThl
COBMECTHOM paboThI;

- KOOPJMHUPOBATH U BBHIMIOJIHATH paboTy B
YCIIOBHUSIX PEAJIBHOT0, BHUPTYAJIBHOIO U
KOMOHMHUPOBAaHHOTO B3aUMOECHCTBUS;

- OCYILIECTBIIATh MIO3UTHBHOE
CTPATETUYECKOE IOBEICHUE B Pa3IMYHBIX

CUTyallusiX, MpOSBIATH TBOPYECTBO U
BOOOpakeHue, ObITh MHUIIUATUBHBIM
Osiaagenne YHHUBepPCAJbHBIMU

peryJisiTHBHBIMH J1€HCTBUSIMU:

') MPUHSATHE ce0sl U APYTUX JIIO/Aei:

- TpUHUMATh MOTHBBI M apPTyMEHTHI
JIPYTHX JIFOJIeH TIPHU aHAJIA3e Pe3yJbTaTOB
JIeATEIbHOCTH;

- IPU3HABaTh CBOE MPABO M MPABO JIPYTHX
JIOJIEH Ha OIIMOKU,

- pa3BUBaTh CIOCOOHOCTH TOHHMATH
MUD C TIO3UIUH IPYTOro YeloBeKa

B o0JacTH
BOCIIUTAHUSA:

IKOJOIr'H4€CKOro

Cpely BOJHBIX pacTBOPOB, KaUYeCTBEHHbIE PEAKIIMK Ha CyNb(dat-
, KapOOHAaT- U XJIOPUJ-aHUOHBI, HA KATHOH aMMOHWUS; peliaTh
SKCIIEpUMEHTabHBIE 3aJadyd 1o TeMaMm "Metamibl" u
"Hemetannbl") B COOTBETCTBHUM C IpaBWJIAMH TEXHUKH
0e30MmacHOCTH  Mpu  OOpallleHud C  BeleCTBaMU U
7a00paTOPHBIM  O0OpPYZOBAaHUEM; MPEACTABIATH PE3YIbTAThI
XUMHUYECKOTO JKCrepuMeHTa B ¢opMe 3amucu ypaBHEHUN
COOTBETCTBYIOIIMX PEAKIUN U (POPMYJIHPOBATH BBIBOJBI Ha
OCHOBE 3THX PE3yJIbTaTOB

chopMHUPOBATh MPEJCTABICHUSA: 0 XUMHYECKOW COCTABIISIONICH
€CTECTBEHHOHAY4YHOU KapTUHbI MUpPA, POJIU XUMHH B IIO3HAHUU
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pecypcocOepeKeHHI0, TPUMEHSTh
3HaHUs 00 U3MEHEHHUU KIIMMarTa,
MIPUHITUTIBI OEPEHKITHBOTO
MIPOU3BOJICTBA, 3 (HEKTUBHO
JICHCTBOBATh B YPE3BbIYANHBIX
CUTYaIHSIX

MK 1.2 IIpuMeHsATHL HOPMBbI
npasa il peleHus 3a1a4 B
npodeccuoHaIbLHOU
AeATeIbHOCTH.

- c(OPMHPOBAHHOCTh  3KOJIOTMYECKOMN
KYJIBTYDBI, [IOHUMaHHE BIIUSIHUS
COLIMAJIbHO-OKOHOMHMYECKUX NIPOLIECCOB HA
COCTOSIHME MPUPOJHOW H COLHMAIBHON
Cpenbl, OCO3HaHUE r7100aJIbHOTO
XapakTepa 3KOJOTHYECKUX MTPOOIIeM;

- IUIAHUPOBAaHWE M  OCYLIECTBIICHHE
JICUCTBUM B OKpYXKalolled cpene Ha
OCHOBE 3HaHHA LEJIEeH  yCTOMYHMBOIO
Pa3BUTHS YEIIOBEUECTBA;

aKTUBHOE HENpUsITHE JIENCTBUM,
MIPUHOCSIIMX BPEJ OKPYKAIOIIEN CPENE;

- YMEHHE IIPOrHO3UPOBAaTh
HeOJIaronpusITHbIE 9KOJIOTHYECKHE
MOCIIEACTBHUS IpeIITPUHUMAEMBIX
JIEHCTBHM, IPEAOTBPAILATh UX;

- pacuIMpeHue OmblTa JCSITEIBHOCTH
HKOJIOTMYECKOM HANPaBIEHHOCTH;

- OBJaJIeHWE  HaBBIKAMU  Y4eOHO-
HCCIIEN0BATENBbCKOM, MIPOEKTHOMN u
COLIMAJILHON JEATEIIBHOCTH;

SBJICHUH NMPUPOJbI, B (POPMUPOBAHUU MBILUICHHUSI U KYJIbTYPbI
JUYHOCTH, €€ (PYHKIIMOHAIBHONH TPaMOTHOCTH, HEOOXOIUMOM
JUIA  PEIIEHUS INPAKTUYECKUX 3aJad U IKOJOTUYECKHU
00OCHOBAHHOTO OTHOIIEHHS K CBOEMY 370POBBIO M MIPUPOIHOMN
cpene;

- yMeTh COOJIOaTh MpaBmia YKOJIOTUYECKU IIETIECO00pa3HOTO
HOBEJICHU B OBITY M TPYAOBOM JESATEIBHOCTH B LEIAX
COXpPAHEHHUsI CBOEro 3IO0pPOBbs M OKpPYKAKOLIEH IPUPOIHOU
CpElpl; Y4YUTBHIBATH OIIACHOCTb BO3JEHCTBUS HA JKHUBbBIE
OpraHM3Mbl  ONPEIENIEHHBIX BEIIECTB, IIOHUMas CMBICI
II0Ka3aTelsl PEAEIbHON JOIYCTUMOM KOHIIEHTPaLu1

-YMCHUEC MMPUMCHATb HOPMBEI IIpaBa IIpu O6paH_[eHI/II/I XUMHNYECKUX BGHIGCTB(S[JIOBI/ITBIC nu

CUJIbHO/ICHCBYIOIIHE)
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2. CTPYKTYPA U COJIEPXKAHME OBILIEOEPA30BATEJIBHOM

JUCLHATIVIMHBI « XUMUS»

2.1. O0beM IUCHUILJIMHBI U BUJBI Y4e0HO# padoThI

Buj yueOHoi1 padoThl

O0BeM B yacax

O0beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITHHBI 78
B T.4.

OcHoOBHOe coiep:KaHue 74
BT. 4..

TEOpeTUIeCcKoe 00ydeHne 40
MPAKTUYECKHUE 3aHITUS 24
71a00paTOPHBIE 3aHATHS 10
IIpodeccrnonaIbHO-OPUEHTHPOBAHHOE COJIEPKAHME 4
(conepixaHue MPUKJIATHOTO MOIYJIs1)

BT. 4..

TEOpeTU4ecKoe o0yueHue 2
NPaKTUYCCKUE 3aHATHS 2
IIpomexyTouHas aTTecTaums (3a4er) 2
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2.2. TemaTUUYECKMUM NN1aH U coaeprKaHue gUCLUNAUHDI «Xumua»

dopmupye
HanmenoBanme Conep:xxanue yueOHOro MaTepuaJia (OCHOBHOE U MPO(ecCHOHAILHO-OPHMEHTHPOBAHHOE), OB LeM 1aCOE Mble
pa3aesioB U TeM JIadopaTopHbIe U NPAKTHYECKHE 3aHATHS, IPUKJIATHON MOAY/Ib KOMIIeTEeHIY
U
1 2 3 4

OCHOBHOE co/Iep:KaHue 74
Paszgen 1. OCHOBBI CTPOEHUS BelIECTBA 6
Tema 1.1. OcCHOBHOE co/Iep:KaHue 4 OK 01
Crpoenue atomoB | TeopeTnyeckoe odyuenue 2
XUMHUYECKHUX
3JIEMEHTOB U
npupoa
XAMHYECKON
CBSI3U

CoBpeMeHHass Mojelb CTpoeHus aromMa. CHMBOJWUYECKUN S3BIK XUMHU.XUMHUYECKHH DJIEMEHT.

DnekTpoHHas KoHHUrypamus aroma. Krmaccuukamnms XUMHUECKHX 3JEMEHTOB (S-, P-, O-37eMeHTHI).

BaneHTHBIE ~ DIEKTPOHBL. BaneHTHOCTS. ONEeKTpOHHas  NpHUpoJa  XUMHYECKOHM  CBS3H. 2

DNeKTpOOTPUILIATETFHOCTh. BuAbl XUMHUYECKON CBsi3M (KOBaJieHTHAs, HWOHHAs, METaJUTMYeCKas,

BOJOPOJIHAS) U CITOCOOBI €€ 00pa3oBaHUs

IIpakTHyeckne 3aHATHSA 2

Pemrenue 3amaHuii Ha HCHOJNB30BAaHME XUMHUYECKOM CHMBOJMKM M Ha3BaHUM COEQUHEHUN 110

HOMEHKJIATYpE MEXKIYHAPOJHOTO COI03a TEOPETHYECKOW W TPUKIAJHON XHUMHUH W TPUBHAIBHBIX

HA3BaHWH ISl COCTABIICHUS XMUMHUYECKHUX (OPMYJ JBYXAaTOMHBIX COCTUHEHHUH (OKCHAOB, CYIb(HIIOB,

THUAPUJIOB U T.11.) U APYTHUX HEOPTAHUUECKUX COCAMHEHUH OT/EIBHBIX KJIACCOB. 2

[IpakTUueckue 3aaHusl Ha YCTAaHOBJIEHUE CBA3U MEXAY CTPOEHHUEM aTOMOB XMMHYECKUX JIEMEHTOB U

MEPUOINYECCKIM HU3MEHEHHEM CBOMCTB XMMHYECKHX DJIEMEHTOB U WX COCIUHEHUU B COOTBETCTBUH C

nosioxkenueM [lepuoanueckoi CUCTEMBI.
Tema 1.2. OCHOBHOE coJIep:KaHue 2 OK 01
[lepuonnyeckuii | [IpakTH4ecKkue 3aHATHS 2
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3aKOH U Ta0iIuna
J.. MenneneeBa

[Tepuonnueckas cucrema xumuueckux sneMeHToB J[.M. MenaeneeBa. ®u3nueckuii CMbICI
Ilepuognueckoro 3akona JI.11. MenneneeBa. 3akoHOMEPHOCTU U3MEHEHUS CBOMCTB XMMHUYECKHUX
3JIEMEHTOB, 00Pa3yeMbIX MU MPOCTHIX M CIIOKHBIX BEIIECTB B COOTBETCTBUH C MOJIOKEHUEM
XUMHUYECKOTro aemMeHTa B [lepuonnueckoit cucteme. MupoBo33peHUECKOE U HAYYHOE 3HAUCHUE
[Tepuonuueckoro 3akona .M. Menaeneesa. [Ipornosst [{.11. MenneneeBa. OTKpbITHE HOBBIX
XHMUYECKHUX DJIEMEHTOB.

Pemenre nmpakTHKO-OpUEHTUPOBAHHBIX TEOPETUUCCKUX 3aJJaHUI HA XapaKTepU3aIui0 XUMUYECKUX
JIEMEHTOB «MeTaNTNYeCKie / HEMETAJUTHIECKIE CBOMCTBA, SJICKTPOOTPUIIATEIIBHOCTh XUMUYIECKUX
3JIEMEHTOB B COOTBETCTBHH C MX 3JICKTPOHHBIM CTPOCHHEM M MOJI0KCHHEM B MIEPUOIUICCKOIN CUCTEME
xumuueckux dyemenToB .M. MeneneeBa»

OK 02

Pa3nea 2. XumMnueckne peakuumn

10

Tema 2.1. Tunsl
XUMHUNYCCKHUX
peakuu

OcHOBHOE cO/Iep:KaHue

o

TeopeaneCKoe oﬁyqe}me

N

Knaccudukanus u TUIIBI XUMUYECKUX PEaKIUi C ydacTHeM HeopraHudeckux BemecTB. CocTaBneHue
ypaBHEHUN peaklUi COeIMHEHUs, PA3I0KEHUS, 3aMEIIIeHHs], 0OMEHa, B T.4. PEaKlUii TOPEeHUsI,
OKHCJICHUSA-BOCCTAHOBIICHUS.

VYpaBHeHUs OKHCIICHUsI-BOCCTaHOBIIEHUS. CTeneHb oKuciaeHusl. OKUCIUTETh U BOCCTAHOBUTEb.
CocraBneHre U ypaBHUBAHNUE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUI METOJIOM 3JIEKTPOHHOTO
Oasanca. OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIC PEAKIINH B IPUPOJIE, MPOU3BOJICTBEHHBIX MPOIECCaxX U
YKUA3HEIEATEIIbHOCTH OPraHU3MOB

IIpakTHYecKkue 3aHATHA

KonnuectBeHHble oTHOMEHN B XUMUN. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHH M PacyeThl IO
YPaBHEHUSIM XMMHMUYECKUX peakiui. Moib Kak envHMIA KOJIMYecTBa BellecTsa. MossipHas Macca.
3aKOHBI COXPAaHEHHUs Macchl M dHepruu. 3akoH ABoraapo. MosspHblii 00beM razoB. OTHOCHUTENIbHAS
IUIOTHOCTH ra3oB. PacyeTsl Mo ypaBHEHUSM XMMHUYECKHUX PEaKIUil C MCIOIb30BaHMEM Macchl, 00bemMa
(HOpMaJIbHBIE YCIIOBHUSI) Ta30B, KOJIMYECTBA BEIIECTBA

OK 01

Tema 2.2.
DIEKTPOTUTUYECKA
s JUCCOLMALINA U
HOHHBINH 00MeH

OcHoBHOE coaep:xaHue

Teopernueckoe o0yuenue

Teopus anekTponuTUdecKol aucconnanuu. MoHbl. DIEKTPONIUTHI, HEANEKTPOIUTHI. Peakiny HOHHOTO
obmeHa. CocTaBiieHHE peaklUil MOHHOIO OOMEHa IYTeM COCTABJIEHHS MX IOJIHBIX U COKPAIEHHBIX
VMOHHBIX YpaBHEHUH. KHCIOTHO-OCHOBHBIE peaKIIMU. 3aJaHUSI HA COCTABJIEHUE HOHHBIX PEaKIuil

OK 01
OK 04
I[IK 1.2
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JlabopaTopHble 3aHATHSA

JlaGopaTopHas paboTta “THITbl XUMHUYECKUX pEaKIIuii”.

HccnenoBanue TUTIOB (TI0 COCTaBY U KOJMYECTBY MCXOIHBIX U 00Pa3yIOMINXCS BEIIECTB) M MPU3HAKOB
XUMHUecKuX peakuuid. [IpoBenenue peakiuit HOHHOTO OOMEHa, OMpeIesieHNe CPeIbl BOJAHBIX
pacTBOPOB. 3a7aHusl HA COCTABJICHHE MOHHBIX PEaKINil

KonTposabsHas
pabora 1

CTpOGHI/Ie BCIICCTBA U XUMHNYCCKHUEC PCaKIITNH

Pazpea 3.

CTpoeHue U CBOHCTBA HEOPraHMYECKUX BeleCTB

16

Tema 3.1.
Knaccudukanus,
HOMEHKJIaTypa
CTpoeHHue
HEOPraHMYecKuX
BEIIECTB

OcHOBHOE cO/Iep:KaHue

TeopeaneCKoe oﬁyqe}me

[Ipenmer Heoprannyeckoit xumun. Kitaccugukanus HeopraHuueckux BemecTs. IIpocTbie u croxxHble
BeniecTBa. OCHOBHBIE KJIACChI CJIOMKHBIX BELIECTB (OKCUIBI, TUIAPOKCUIBI, KUCIOTHI, cOn). B3aumocss3pb
HEOpPraHMYECKUX BeIleCTB. ArperatHble cOCTOssHU BelecTBa. Kpucrammnyeckue u aMmopdHbie
BellecTBa. TUIBI KPUCTAIIMUECKUX PEIIETOK (aTOMHas, MOJIEKYJIApHasl, MOHHAs, METAJITMYECKast).
3aBUCUMOCTh (PM3UYECKHUX CBOWCTB BEUIECTBA OT TUIA KPUCTAIIINYECKON PEIIETKU. 3aBUCHMOCTb
XUMUYECKON aKTUBHOCTH BEILECTB OT BUJIa XMMUYECKOH CBSA3HM U TUIIA KPUCTAININYECKON PELIETKHU.
[IprurHBI MHOrOOOpa3us BELIECTB

HpaKaneCKne 3aHATUSA

HomeHnknarypa HeopraHMYeCKMX BEIIECTB: Ha3BaHUE BEIECTBA UCXOMS U3 UX XUMHUUYECKON (hOPMYIIbI
WM COCTABJIEHNE XUMHUYECKON (POPMYJIbI HCXO/S U3 HAa3BaHUS BELIECTBA 10 MEKyHAPOIHOU
(MIOITAK) nnu TpuBHAJIBHON HOMEHKIIATYPE.

Pemenne mnpakThyeckux 3aJaHUN MO KiIacCU(PHUKAIUM, HOMEHKJIAType M XHUMHUYECKHUM GopMyiaM
HEOPraHMYECKUX BELIECTB Pa3JIMYHBIX KJIaccoB (yrapHbli ra3, YIVIEKHCIBIM ra3, aMMHaK, ramieHas
U3BECTb, HETallleHasi U3BECTh, MUTHhEBas COAa U JPYTUX): Ha3bIBaTh U COCTABIATH (POPMYJIBI XUMUYECKUX
BELIECTB, ONPEAEISTh IPUHAIIEKHOCTD K Kiaccy.

HcTounuku xumuueckoi HHpopMaIiuu (CpesicTB MaccoBOoM nHpopManuu, cetb HTepHeT u npyrue).
ITouck nHpopmManyy Mo Ha3BaHUSIM, HIEHTH(PHUKATOPaM, CTPYKTYPHBIM GopMynaM

OK 01
OK 02
I[IK 1.2

Tema 3.2. Pusuko-
XUMHYECKHE

OcHoBHOe coep/kaHHe

Teopernyeckoe o0yueHue

OK 01
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CBOMCTBA Meramipl. O0mue Guznyeckne U XUMHUYECKHE CBOWMCTBa MeTaioB. CriocoObl TOJydeHHs. 3HAYCHUE OK 02
HCOPraHWICCKUX  |MeTasIOB M HEMETauIOB B IPUPOAEC M KU3HEIACATEIbHOCTH 4elloBeKa M opranusMmoB. Kopposus 2 I[IK 1.2
BCILICCTB METaJUIOB: BUBI KOPPO3UH, CIIOCOOBI 3aIIIMTHI METAINIOB OT KOPPO3UU

Hemeramnel. OOmue ¢u3nueckue W XUMHUYECKHUE CBOWCTBA HEMETAIOB. THMUYHBIE CBOWCTBA

nemetauioB IV— VII rpynm. Knaccudukanust 1 HoMeHKIaTypa COeIMHEHUI HeMeTauioB. KpyroBopoTsl 2

OMOTEHHBIX AIIEMEHTOB B MPUPOJIC

XUMUYEeCKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKUX BEIIECTB (OKCHIOB, TUIPOKCUIOB, KHCIIOT,

coJied U Jp.). 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB MIPOCTHIX BEIIECTB, BOJOPOIHBIX COSAMHEHUH, 2

BBICIIIMX OKCHJIOB M TUAPOKCHUIIOB

IIpakTHYecKkne 3aHATHS 2

CocraBiieHHEe YpaBHEHMM XMMHUYECKUX DPEAKIMM C y4yacTHEM IPOCTBIX U CIOKHBIX HEOPraHUYECKHUX

BEILIECTB: METAJUIOB M HEMETAJUIOB; OKCHUIOB METaJIOB, HEMETaNIOB U aM(OTEPHBIX 3JIEMEHTOB;

HEOPTaHMYECKUX KHUCIIOT, OCHOBaHMA © aM(OTEPHBIX THAPOKCUIOB; HEOPraHWYECKUX COJICH,

XapaKTEePU3YIOUIUX UX CBOMCTBA. 2

Pemenne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHMII Ha CBOWCTBA, COCTaB, NOJIYYEHHUE U

0e30macHOe HCIOJIb30BaHUE BaKHEHIIMX HEOPraHWYECKHX BEIIECTB B OBITY M MPAKTHYECKOil

JIeSITEJIbHOCTH YeJIOBEKa
Tema 3.3. OcHOBHOE coep:KkaHue 2 OK 01
Unenrndukanus | JlaGopaTtopHbie 3aHSITHS 2 OK 02
HEOPraHUUCCKUX | TaGoparopras paGota «MaeHTHuKaIMsA HEOPraHMIECKUX BENIECTBY. OK 04
BCIICCTB Pelienne ODKCIIEPUMEHTANLHBIX 3alad 10 XMMHUUYECKHM CBOMCTBAM METAIOB M HEMETAIOB, IO K 1.2

pacrno3HaBaHMIO U MOIYYEHHUIO COEAMHEHNI METAJUIOB U HEMETAJLIOB. 5

WNnentudukanus HEOPraHWYECKUX BEIIECTB C HUCIHOJIb30BaHUEM HX (DHU3HUKO-XUMUYECKHUX CBOMCTB,

XapaKTepHBIX KAaueCTBEHHBIX peakiuii. KadecTBeHHbIE peakiuu Ha cynb(har-, KapOoHAT- U XJIOPUI-

AQHUOHBI, HA KATHOH aMMOHUS
KonTtpoubnas o

CBolicTBa HEOPTAaHNYECKUX BEILIECTB 2
padora 2
Pa3nen 4. CTpoeHue 1 CBOIICTBA OPraHNYEeCKUX BelIeCTB 24
Tema 4.1. OcCHOBHOE coJiep:KaHue 4 OK 01
Knaccudpukanus, | Teopernueckoe o0yqenue 2
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CTpOCHUE U
HOMEHKJIaTypa
OpPTraHUYECKUX
BCILIECCTB

[losiBneHMe U pa3BUTHE OPraHUYECKON XMMMH Kak Hayku. IIpenmer opranndyeckoir xumun. Mecto u
3HAUEHUE OPraHUYECKOW XMMHUH B CUCTEME €CTECTBEHHBIX HaYK.

XUMUYECKOE CTPOEHHUE KakK IOPAJOK COCOUHEHMsSI aTOMOB B MOJIEKYJIE COIVIACHO HMX BaJECHTHOCTH.
OCHOBHBIE TOJIOKEHUSI TEOPUH XMUMHUUYECKOTO CTPOEHUsl OpraHudeckux coenuHeHuil A.M. bytieposa.
YrinepoaHslii CKEIET OPraHu4eCKOW MOJIEKYJbl. 3aBHCHUMOCTb CBOMCTB BEIIECTB OT XHUMHYECKOIO
CTpOEHMS MOJIEKYJ. MI3oMepusi U U30MepHI.

[lonatue o ¢yHkuuoHanpHOW rpynne. Pagukan. IlpuHuunel kiaaccuuUKauy —OpPraHUYECKUX
coequHeHUl. MexnyHapoiHas HOMEHKJIATypa M I[PUHUUIBL HOMEHKJIATyphl OpPraHUYECKHX
coeauHenuil. Ilonatue 00 a3oTcomepXkamuX COEAMHEHUSX, OWOJOTMUECKH AaKTHUBHBIX BELECTBAX
(yrmeBomax, Xupax, Oelkax U Jp.), BBICOKOMOJIEKYJSIPHBIX COEIUHEHMSIX (MOHOMEp, IOJUMED,
CTPYKTYPHOE 3BEHO)

HpaRanecmle 3aHATHUSA

Homenkiiarypa opraHnyecKMX COEIMHEHMH OTAETBHBIX KJIACCOB (HACHILIEHHBIC, HEHACHIIICHHBIC M
apoMaTHYeCKHUE YTJIEBOJOPOJIbI, CHUPTHI, (DEHOIBI, allbJETU/Ibl, KETOHBI, KAPOOHOBBIE KUCIOTHI U JIp.)
CocraBneHue TMOJHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYJ OPraHWYECKUX BEIIECTB OTIEIHHBIX
KJIACCOB, HCIIONB3YySl WX Ha3BaHUS MO CUCTEMAaTHYECKOM W TPHUBUAIBHOM HOMEHKJIAType (3THUJIEH,
aneTuieH, ruiepuH, (eHon, (Gopmanbaerua, YKCyCHas KHCJIOTa, TiuiuH). Pacdersl mpocteiieit
(hopMyIIbI OpraHuYecKoi MOJIEKYJIbI, HCXOMSI U3 DJIEMEHTHOTO cocTana (B %)

I[IK 1.2

Tema 4.2.
CsoiicTBa
OpPTaHUYECKUX
COeIMHEHUI

OcHoBHOE COACPKAHUC

22

TeopeaneCKoe oﬁyqeﬂue

12

OU3NKO-XUMUYECKUE CBOWCTBA OPraHWYECKUX COEIUHEHUN OTAENbHBIX KJIaccoB (OCOOEHHOCTH
KJIacCU(PUKAIIMKA ¥ HOMEHKJIATyphl BHYTPH KJIacca; TOMOJIOTUUECKHH psii ¥ o0mast popMyiia; H30Mepusi;
(bu3nUecKre CBOMCTBA; XUMUYECKIE CBOMCTBA; COCOOKI MOTYUYCHHS):

— TpeneibHble YITIEeBOAOPOIbl (alIKaHbl M IMKJIOAJIKaHbl). ['OpeHre mMeTaHa Kak OJMH U3 OCHOBHBIX
MCTOYHMKOB TEIUIa B IPOMBIIIICHHOCTH U ObITYy. CBOWCTBA MPUPOAHBIX YIIIEBOJA0POIOB, HAXOXKACHUE B
MIPUPOJIE U IPUMEHEHUE AIKAHOB;

— HENpeNeNbHbIE (AJKEHbI, AJKUHBI M alKaJueHbl) W apoOMaTHYECKHE YIIeBOAOPOAbl. I'opeHme
aleTUIIeHa KaK NCTOYHUK BBICOKOTEMITEPATYPHOTO IIJIAMEHU IS CBAPKU U PE3KH METAIIJIOB

OK 01
OK 02
OK 04
K 1.2
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— KHUCIIOpOACOAepkKalllue COeAMHEHUs (CIUPTHI U (eHOIIbI, KapOOHOBBIE KUCIOTHI U 3QUPHI, aJIbJICT U/ IbI
U KETOHBI, >KHUPBI, YTIeBojbl). [IpakTHueckoe NPHUMEHEHHWE STUJICHIJIMKOJSA, TIHIEpPUHA, (EeHOa.
[Ipumenenue Qopmanpaeruaa, aneraibAeryuaa, YKCYCHOM KHUCIOTh. Mbplla Kak COJNM  BBICIIUX
KapOOHOBBIX KMCJIOT. MOoIIMe CBOKWCTBA MbLja

— a30TcoJepXKallie COEAUHEHUs (aMUHBI M aMHHOKUCIOTHI, Oeiiku). BbIicOkoMoOseKymsipHble
COEUHEHMS (CUHTETUYECKHE U OMOJIOTMYECKU-aKTUBHBIE). MOHOMEp, NOJIUMEP, CTPYKTYPHOE 3BEHO.
[Tonmmmepu3anys STHIIEHa KaK OCHOBHOE HAlpaBJIEHUE €r0 UCIIOJIb30BaHUSL.

['eneTnyeckas CBsA3b MEXK/Y KJlacCaMH OPraHUYECKUX COEIMHEHUN

HpaRanecmle 3aHATHUSA

CBolicTBa OpraHMYECKMX COEIMHEHUN OTHAEIbHBIX KJIAcCOB (TpUBHAIbHAA M MEXJIyHapOJHas
HOMEHKJIaTypa, XUMHUUECKUE CBOMCTBA, CIIOCOOBI MOJIYUYEHHUs): MpeeibHble (AIKAHbI U UKIOAIKAHBI),
HenpeaenbHbIe (AIKSHBI, AIKMHBI U alIKaIHeHbI) H apOMAaTUYECKHUE YIIIEBOJOPO/bI, CIIUPTH U (HEHOJIHI,
KapOOHOBbIE  KHCIOTBI M 3(QUpPbI, ambAErHAbl M  KETOHbl, AaMHMHbI M  AMHUHOKHCIIOTHI,
BBICOKOMOJIEKYJISIPDHBIE COEIUHEHUS. 3aJaHusl Ha COCTaBJICHHE YpPaBHEHUI XMMHUYECKUX PpEaKLUUui ¢
y4aCTHEM OPTaHMYECKUX BEIIECTB HA OCHOBAHUM UX COCTaBa U CTPOCHUS

CocraBieHne cxeM peaknuil (B TOM 4YHCI€ [0 MPeIIOKEHHBIM IIEeToYKaM MpeBpaLIeHHl),
XapaKTepU3yIOIUX XMMUYECKHE CBOMCTBA OPraHMYECKUX COEJMHEHUH OTIENbHBIX KJIACCOB, CIIOCOOBI
X TOJY4YeHHs W Ha3BaHME OpPraHMYECKHX COEJUHEHHM MO TPUBHAIBHOM WM MEXIyHapOIHOU
CHUCTEMATUYECKON HOMEHKIIATYPE.
Pemenne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3a/JlaHMi Ha CBOWCTBA OPTraHUYECKUX
COEJMHEHMH OTAEIBHBIX KJIACCOB

JlaGoparopHas pabdora

JlaGoparopHast pabota “ XUMHUYECKHE CBOMCTBA CIIUPTOB M YKCYCHOM KHCIOTHL. CBOMCTBa >KMpPOB H
yTJIeBO/IOB".

Tema 4.3.
WNnentuduxarms

OcHoBHOe coaepkaHue

Teoperuyeckoe o0yueHue

OK 01
OK 02
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OpraHNU4YeCKHUX buooprannueckue coenunenus. llpumenenue u Ouonornyeckass poib yriaeBoaoB. OxucieHue OK 04
BEILECTB, UX yIJIEBOJOB — WCTOYHUK DSHEPIHMM JKUBBIX OpraHu3MoB. OONacTH NPUMEHEHUS AMHHOKHUCIOT. K 1.2
3HA4YEHUE U [IpeBpamenuss OenkoB mnuiqu B opraHu3Me. buonormueckue ¢yHkuuu OenaxoB. buonornyeckue
IIPUMEHEHUE B ¢GyHKIMU XUpOB. PoJb OpraHnyeckoil XuMUH B pelIeHUH TpoOJIeM MUIEBOH 0e301MacHOCTH
OBITOBOH U Ponp oprannueckoil XMMHHM B pEUICHHH MPOOJIEM JHEPreTUYECKOr Oe30MacHOCTH, B Pa3BUTHUU
NPOU3BOJCTBCHHOM | MEIUIIMHBI, CO3TAHUH HOBBIX MATCPHAJIOB, HOBBIX HCTOYHHKOB SHEPTUH (AIbTCPHATUBHBIC UCTOUYHUKU
ACATCIIPHOCTH sHepruu). OnacHOCTh BO3ACUCTBUA HA JKUBbIE OpPraHU3Mbl OPTaHMYECKHUX BEIIECTB OTIEJIbHBIX
YeJI0BEKa KJIacCOB (YIJI€BOAOPOMABI, CHUPTHI, (PEHONIBI, XJIOPOPTaHUYECKUE MPOU3BOAHBIC, ANBICTUABI H Ip.),
CMBICJI IOKA3aTes IPEIEIbHO JONYCTUMON KOHUEHTPALUU
JlaGopaTopHble 3aHATHUS
JlaboparopHas pabota: “UneHTHUKAINS OPTAaHHYECKUX COSAMHEHUN OT/ICIBHBIX KIIACCOB™
Wnentudukanus opraHUueCKUX COeIMHEHUN OT/IENbHBIX KJIAcCOB (Ha MpUMeEpe aabAeTUI0B, KpaxMmaa,
YKCYCHOW KHCJOTBI, O€IKOB M T.I.) C HCIOJIb30BaHUEM UX (U3UKO-XUMHUYECKUX CBOHCTB U
XapaKTepHBIX KayeCTBEHHBIX peakuuid. JleHarypanus Oenka mpu HarpeBaHud. L[BeTHble peakuuu
0enkoB.BO3HUKHOBEHNE AHAJUTHYECKOIO CHUTHAJa C TOYKHM 3pPEHUS XUMHUYECKHX IPOILIECCOB IpHU
NPOTEKaHUN Ka4eCTBEHHOM peakIiy, MO3BOJISAIOIIEH HIEHTU()UIMPOBATH MIPETI0KEHHbBIE OPraHNueCcKue
BEIIECTBA
Kontpoasas CtpyKTypa 1 CBOMCTBa OPraHU4YECKUX BELIECTB
pa6ora 3
Paspean S. Kunernyeckue 1 TepMOANHAMUYECKHE 3AKOHOMEPHOCTH NPOTEKAHUSI XMMHYECKHUX PeaKIui
Ckopoctb OcHoBHoOe coJep:kaHue OK 01
XUMHUYECKUX OK 02
peaKuuid.
XUMHYECKOE
paBHOBeECHE

Teopernueckoe odyuenune
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CKopocTh peakiuu, €€ 3aBUCHMOCTb OT Pa3IMYHBIX (DaKTOPOB: MPHUPOIbl PEarupyroluX BEIIECTB,
KOHIIGHTPALlUA PEArUPYIONIMX BELIECTB, TEMIEPATyphl M IUIOMIAJA PEAKIMOHHON IMOBEPXHOCTH.
TemnoBsie 3¢ (HeKThl XUMUYECKUX peaKuil. K30~ U SHJOTEPMHUYECKUE, PEAKIIHH.

OOparuMocTh peaknuii. XUMHUYECKOE PABHOBECHE M €ro CMEIICHHWE MOJ JCHCTBHUEM Pa3IHYHBIX
(hakTOpOB (KOHLIEHTPALIUS PEareHTOB UM MPOIYKTOB PEaKIMH, JaBlICHUE, TeMIepaTypa) s CO3/IaHus
ONTUMAJIBHBIX YCIOBUN MPOTEKaHUs XUMUdecKux nporeccoB. [Tpunnun Jlellatenne

IIpakTHYeckne 3aHATHS OK 01

Pemienue npakTHKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha aHAIU3 (AKTOPOB, BIUSIONIMX Ha H3MEHEHHUE OK 02

CKOPOCTH XMMHUYECKON peaKluy, B T.4. C MO3ULUNA 3KOJOTUYECKH L[€1€CO00pa3HOro MOBEACHUS B OBITY

U TPYJOBOH IEATETLHOCTH B LIEJSIX COXPAHEHUS CBOETO 370POBbsS M OKPYKAIOLIEH MPUPOTHON Cpe/ibl.

PemeHne mnpakTHKO-OPMEHTUPOBAHHBIX 3aJaHUM Ha mnpuMeHeHue npuHnuna Jle-Illarense miA

HaXOXKJCHHUs HalpaBJIeHUs] CMELICHUs pPaBHOBECUS XUMHUYECKOM peakuuu U aHalu3 (PakTopoB,

BJIMSIIOLMX HA CMEIIEHUE XUMUYECKOr0 paBHOBECHS
Paznea 6. PactBopsI
Tema 6.1. OcHoBHOE cogepkaHue OK 01
TonstHe 0 Teopernueckoe o0yueHue OK 02
pactBopax PactBopenne kak ¢usnko-xumuueckuil mpouecc. PactBopbl. CrocoObl MPUTOTOBIEHHUS PacTBOPOB. OK 07

PactBopuMocTb. MaccoBast 107 pacTBOpeHHOro BemiectBa. CMBICH —MOKa3aTens MpeaeiabHO IIK 1.2

JIOTTYCTUMOM KOHIIEHTPAIMH U €r0 UCIOJIb30BaHUE B OLIEHKE HKOJIOIMUYECKOi 0€30M1acHOCTH.

[IpaBuna sKOJIOTMYECKH IeJIecO00pPa3sHOrO MOBEJACHUS B OBITY M TPYAOBOM JEATEIBHOCTH B LENAX

COXPAHEHUS CBOETO 3JI0POBbSA M OKPYXKAIOLIEH MPUPOTHON CPEIbl; OMACHOCTh BO3JAEHCTBUS HA >KUBBIE

OpraHU3MBbI ONPE/IETICHHBIX BEIIECTB.

Pemenne mpakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/laHU Ha PacTBOPBI, UCIIOJIb3YyEMbIE B OBITOBOW U

ITPOU3BOJICTBEHHON JESTEILHOCTH YEJIOBEKA
Tema 6.2. OcCHOBHOE cojIep:KaHue OK 01
Hccnenosanue | j1aGoparopubie sansitus OK 02
CBOMCTB Jla6oparopHas pabota «[IpUrOTOBIIEHHE PACTBOPOBY. OK 04
pacTBOpoOB

IIpuroTtoBneHue pacTBOPOB 3aJaHHOU (MAaccOBOM, %) KOHLEHTpaLUHU (C MPAaKTUKO-OPUEHTUPOBAHHBIMU
BOIPOCAaMH) U OIIPEJICIIEHUE CPEJIbl BOAHBIX PACTBOPOB.
Pemenue 3a1a4 Ha IPUTOTOBIEHUE PACTBOPOB
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IIpodeccnonabHO-OPUEHTUPOBAHHOE COJePKaAHNE (COMEPKAHUE PUKJIATHOTO MOIYJIs1)

Paznen 7. Xumus B 6bITY M IPOM3BOACTBEHHOI IeATEILHOCTH Ye10BeKa OK 01
Xumust B ObITY U _|OcHoBHoe conepxanue OK 02
TpOM3BOCTBCHHOM TeopeTnueckoe ooyueHue 2 OK 04
ACATETLHOCTH Hoselimue 1ocTHXeHUss XMMUYECKOH HAyKU U XMMHUYECKOM TeXHoJoruu. Posb xumuu B obecriedeHnn OK 07
YK

HeloBexa 9KOJIOTMYECKOM, SJHEPreTUYECKON U MUIIEBOM 0€30I1aCHOCTH, pa3BUTUU MeauLuHBbL. [IpaBuna noucka u 2

aHauM3a XUMHUYECKOW HH(pOpMAlMM M3 pPa3jIMUHbIX MCTOYHMKOB (HayyHas M y4ueOHO-HaydHas

JUTepaTypa, CpeAcTBa MaccoBoi nHpopmanuu, cetb HTepHeT)

IIpakTH4yeckue 3aHATUSA

ITouck u aHanu3 KeHCOB O NMPUMEHEHUMM XMMHUYECKHUX BELIECTB M TEXHOJIOTHMH ¢ ydyeToM Oyayuiei

npoeCCHOHATPHON ~ JEATENIFHOCTH 10  TeMaM:  BaKHEHIIME  CTPOUTENBHBIE  MaTepHalbl,

KOHCTPYKLIMOHHbIE MaTepHajbl, KpPacKd, CTEKJIO, KEpaMuKa, MaTepuaybl i 3JIEKTPOHUKH, 4

HaHOMAaTepHallbl, TEKCTHJIbHbIE BOJIOKHA, HCTOYHUKM DSHEPIUH, OpPraHUYEeCKHEe U MUHEpaJIbHbIE

yaoOpeHus, IeKapCTBEHHBIE BEIIECTBA, OBITOBAs XUMHUSL.

3amura:[IpencraBnenue pe3yabTaToB pelieHns KeiicoB B (hopMe MUHHU-I0KJIa/1a C Ipe3eHTaluen

IIpomexyTouyHas aTrecTanus N0 JUCHHUILINHE (324€T) 2

Bcero 74
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3. VCJIOBUSI PEAJIU3ALIUM [TPOTPAMMBI OBIIIEOBPA30BATEILHOIN
JACITUTIMHBI

3.1. TpeboBaHusi K MUHUMAQJIbHOMY MaTepHUAIbHO-TEXHUUYECKOMY
00ecCIeyeHuIo

st peanuzanuy MporpaMMbl TUCHMIUIMHBI TOJKHBI OBITH MPETYCMOTPEHbI
CIIEYIOIINE CTIeHaIbHbIC TOMEIICHUS: YIeOHbIN KaOMHET XUMHUU H/HIIN Y4eOHOM
XUMHUUYECKOH 1abopaTopui.

O6opynoBanne y4deOHOro KaOWHETa (HATJSAAHBIE TMMOCOOWs): HAOOPHI
HIAPOCTEPIKHEBBIX MOJENIECH MOJEKYJ, MOAEIH KPUCTAIMYECKUX PELIETOK,
KOJUIEKIIUU TPOCTBIX M CJIOXHBIX BEIIECTB W/WIM KOJJICKIIMH TOJUMEPOB;
KOJUICKITUSI TOPHBIX TTOPOJ U MUHEpAJIoB, Tabauia Meneneena.

Texnuueckue cpeactBa OOyYEHHs: KOMIBIOTEp C  YCTpOHCTBaMH
BOCIIPOU3BEJEHUS 3BYKa, MYJIbTUMEIUA-TIPOECKTOP C 3KPAHOM, MYJIbTUMEIUNHAsS
JTOCKa.

OGopynoBanue jabopaTopuu U pabOUMX MECT Ja0OpaTOpUU: MEH3YPKH,
MUNETKU-KANeIbHULIBI, TEPMOMETPBI, MHUKPOCKOM, JIyNbl, NpPEAMETHBICE U
MOKPOBHBIE CTEKJIA, IUIAHIIETHl JUIS KaledbHBIX peakiuil, (QuIbTpoBaIbHAs
OyMmara, MpOMBIBAJIKH, CTEKJISIHHbIE MPOOUPKHU, PE3MHOBBIC MPOOKH, (POHAPUKH,
HA0Op pPEAKTUBOB, CTEKISHHBIC NaJOYKW, IITATHBBI [JIsI TPOOMPOK; MEpPHBIE
UUJIMHAPHI, BOPOHKU CTEKJISIHHBbIE, BOPOHKH JENHUTENbHbIE HIMHAprudeckue (50-
100 ™), CTYmKM C TECTUKOM, (appopoBble YalllKH, HTUHUETHI, QUIBTPHI
OyMa)kHble, BaTa, MapJis, YacOBbIE CTEKJA, HJIEKTPOIUIUTKH, JabOpaTOpHbIE
IITATUBBI, CIUPTOBBIE TOPEIKH, CIHYKH, TPUOOp sl MOJYy4eHUs Ta3oB (WU
mpoOupKa C ra300TBOJAHOW TpPYyOKO#), JepKaTtenu A MPOOUPOK, CKIISIHKU IS
XpaHEHHUs PEaKTUBOB, pa3JaTOUYHbIC JIOTKH; XuMuyeckue crakansl (50, 100 u 200
MJ1); IIMATENW; MUHIETHI; TUTEIbHBIC UM, CEKYHIOMEPHI (TaiiMepbl), MEpHbIE
npobupku (Ha 10-20 mu) u mepHbie kKoyowI (25, 50, 100 u 200 mut), BoasHas 6aHs
(WM TepMOCTAT), CTEKJISTHHBIE MAJ0YKH; KOHUYECKUE KOJIOBI JJisi TuTpoBanus (50
u 100 wmu); WMHAMKATOpHBIE NOJOCKUA sl ompexaenenus pH u cranmapTHas
WHJMKATOpHAs IIKaJIa; YHUBEPCAIbHbIN UHIUKATOP; TTureTky Ha 1, 10, 50 mu (unu
no3atopbl Ha 1, 5 u 10 mit), GropeTKH IS TUTPOBAHUS, METUITUHCKHE IITPUIIBI HA
100-150 mu1, mabopaTopHbIE W/WIIM aHATUTUYECKHUE BeChl, pH-MeTphI, CyITUIbHBIHN
mkad, u ap. mabopaTopHoe 000pyAOBaHHE.

3.2. UndopmauuonHoe odecrnieyeHue o0yuenus. [lepeueHb pekoMeHayeMbIX

yueOHbIX u3aaHuil, UHTepHeT-pecypcoB, JONMOJHUTEIbHOM JUTEPATYPbI
OcHOBHas JUTeparypa:

Ne /1 | UcTouHuk

1 I'abpuensn, O. C. Xumus: 10-it kimacc: 6a30Bblii ypoBeHs : yuebuuk / O. C. 'abpuensH,

21




N. T'. Octpoymos, C. A. CiagkoB. — 5-€ u3f., crep. — Mocksa : [Ipocsemenue, 2023.
— 128 ¢. — ISBN 978-5-09-107222-8. — TekcT : 351eKTpoHHbIH // JIaHb : 31IeKTpOHHO-
oubnmoreunas cucrema. — URL: https://e.lanbook.com/book/335039

2 INabpuensu, O. C. Xumus: 11-i kinacc: 6a30Bbiid ypoBeHb : yueOnuk / O. C. ['abpuenss,
H. T'. Octpoymos, C. A. CnankoB. — 5-¢ uzn., crep. — Mocksa : [Ipocsemenue, 2023.
— 127 ¢. — ISBN 978-5-09-103623-7. — TekcT : 25eKkTpoHHbI# // JIaHb : 3JIeKTPOHHO-
oubnmoreunas cucrema. — URL.: https://e.lanbook.com/book/335036

3 AndunorenoBa, . B. Xumus : y4eOHUK ¥ TPAKTHKYM JUTSL CPETHETO

npodeccuonansHoro oopazosanus / M. B. Audunorenona, A. B. babkos, B. A. ITonkos.
— 2-e u3 1., ucnp. u gom. — Mocksa : M3narensctBo FOpaiit, 2023. — 291 ¢. —
(ITpodeccuonanproe oopazosanne). — ISBN 978-5-534-11719-6. — Texker :
anekTpoHHbIl // OOpa3zoBarenbHas maatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/513807

I[OHOJ'IHI/ITGJ'ILHEUI JUTeparypa:

Ne i/t

Uctounuk

1

Xumust: 10 kmace: 6a30Bbiii ypoBenb : yueOnuk / B. B. Epemun, H. E. Ky3pmenko, B. U.
Tepenun [u ap.] ; mox penakumeir B. B. Jlyauna. — 9-e usn., crep. — Mocksa :
[Ipoceemenue, 2022. — 204 c. — ISBN 978-5-09-087935-4. — TekcT : 31€KTpOHHBIN //
Jlansb : snexTpoHHO-O0nOMHoTeunas cucrema. — URL: https://e.lanbook.com/book/335159

Xumus: 11 kmacc: 6a30Bbiid ypoBeHsb : yuebnuk / B. B. Epemun, H. E. Ky3pmenko, A. A.
Hpo3znos, B. B. JIyaun ; mox pexakmueit B. B. Jlynuna. — 9-e¢ u3a., crep. — Mockaa :
[Tpocsemenne, 2022. — 223 c. — ISBN 978-5-09-087938-5. — Tekcr : 2neKTpOHHBIH //
Jlans : anexkTponHo-0uOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/334901

I'munaka, H. JI. OOGmas xumus. 3aaud ¥ yIpakHEHUs : ydeOHO-TIpaKTHUECKoe Mocodue
Ui cpeniHero npogeccuoHansHoro oopaszoBanus / H. JI. I'munka ; nmox penakuueit B. A.
ITonkoBa, A. B. babkoBa. — 14-e u3n. — Mocksa : U3aarensctBo FOpaiit, 2023. — 236
c. — (IIpogeccuonansnoe obpazosanue). — ISBN 978-5-534-09475-6. — Tekcr :
anekTpoHHbld  //  OOpazoBarenpHass 1atdopma  FOpaitt  [caiit]. — URL:
https://urait.ru/bcode/512152

[lep6axos, B. B. Heoprannueckas xumus. Borpocsl u 3agauu : yuebHOe nocodue st
cpennero mpodeccuonansHoro obpasosanus / B. B. lllepbakos, A. A. dupep, H. H.
bap6otuna. — 2-e u3a., ucnp. u gon. — Mocksa : U3natensctBo IOpaiit, 2023. — 107
c. — (ITpodeccuonansnoe obpazoBanue). — ISBN 978-5-534-09133-5. — Tekcr :
eKTpoHHBI  //  OOpaszoBartenbHass miatgopma IOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/515522

Amapues, A. . O6mas xumusa. COOpHUK 3aaHUI ¢ PUMEpaMU PEIICHUM : yuyeOHOe
nocobue miis cpemHero mpodeccuoHanbHOro obpaszoBanus / A. W. Amapnes, JI. U.
Adonuna. — 2-e m3j., ucnp. u gon. — Mocksa : M3marensctBo FOpaiir, 2023. — 127 c.
— (IIpodeccuonanbHoe obpazoBanue). — ISBN 978-5-534-09932-4. — Teker :
ekTpoHHBI  //  OOpazoBatenbHass 1uatdopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/514556

[Tepuoanueckue n3IaHus:

Ne i/t

Uctounuk

EcrecTBeHHbIE M TEXHUYECKHE HAYKHU : Hay4. )KypHal / ri. pea. A. . XaBkuH. — MockBa

22



https://e.lanbook.com/book/335039
https://urait.ru/bcode/512152
https://urait.ru/bcode/515522

00O "UzparensctBo "CmytHuk+", 2002 — .— Bwxoaut 12 pa3 B roa. — ISBN
nedyaTHOU Bepcun 1684 — 2626. — Tekct : HEMOCPeICTBECHHBIH.

[Ipupona: Hayd.-momnyr. xxypHaiu / yupenurenu : PAH; Hay4nblil u u3gaTtenbCKuii EHTP
"Hayxa" PAH. — Mocksa : Hayunslii u uznarensckuii nentp "Hayka" PAH, 1912 — —
Beixogur 12 pa3 B roa. — ISBN mneuatHoit Bepcum 0032-874X. — Texkct

HEINOCPEICTBECHHBIMN.

4. KOHTPOJIb 1 OHEHKA PE3YJ/JIbTATOB OCBOEHU
OBIIEOBPA3OBATEJBHOU JUCIHUIIJIMHBbI
Kontponr u  omeHka  pe3ynpTaToB  OOyYE€HHS  OCYIIECTBIICTCS

mpernojaBaresieM B TPOIECCe TPOBEACHUS  NPAKTHYCCKUX  3aHITHH U
7a00paTOPHBIX PabOT, TECTUPOBAHMS, a TAKXKE BBIOJHEHUS OOYyYaIOIIUMUCS
WHUBUYyaIbHBIX 3a/IaHHM, TMPOEKTOB, HCCIeNOoBaHUN. Pesynbrarel oOydeHUS
OTIPEJICIISIIOT, YTO OOyYaromuecs JOJDKHBI 3HaTh, IOHUMATh W JIEMOHCTPUPOBATH
0 3aBEPIICHUH U3YyUYCHUSI TUCIUTLITAHBI.

st hopMupoBaHusi, KOHTPOJISL M OIEHKU Pe3yJIbTaTOB OCBOCHUS YUeOHOM
JTUCITUTIIMHBI UCIIOIB3YETCS CUCTEMA OIICHOYHBIX MEPOTIPUSITHHA, TPEACTABIISIONIAS
co0Oll KOMITJIEKC YYEOHBIX MEPOINPHUATHN, COTJIACOBAHHBIX C pe3ylbTaTaMHu
oOyuenus u chopmynupoBanHbix ¢ ydetom OI'OC COO (mpeameTHbie
pe3ynbTathl 1o aucuuirae) u @I'OC CIIO.

T
Ne | OK/IIK | Mogyns/Pasznen/Tema PesynbraT 00yueHus HIHBL OTEHOTHBIX

MEpONPUATHN
| | OcHoBHOE conepkaHue
1 Pasznen 1. OcHOBBI dopmynupoBaTh 0a30BbIE
CTPOEHMSI BEILIECTBA MIOHATHS U 3aKOHBI XUMUHU
1.1 |OK 01 CrpoeHne aToMOB Cocrasnars xummnueckue |1. Tect «Ctpoenne atomoB

XUMHUYECKHUX 3JIEMEHTOB |(DOPMYIBI COSMHEHUN B |XMMHUYECKUX PJIEMEHTOB U
Y IPUPOJIa XUMUYECKON |COOTBETCTBUU CO IpPUPOJIa XUMHUYECKOMN
CBSI3H CTENEHBIO OKUCIIEHUS CBSI3IY.

XHMHYECKHX JJIEMEHTOB, |2.3a7a4u HA COCTABIIEHUE
WCXOJIS M3 BAJICHTHOCTH U |XHMHYECKUX (POPMYJT
ANEKTPOOTPHUIIATSILHOCTH |ABYXaTOMHBIX COCTUHEHUI
(okcu10B, CyNb(PUIOB,
TUAPUJIOB U T.I1.).

3. 3amaHus Ha
HCIIOJIb30BaHKE
XAUMHYECKONH CUMBOJIMKH U
Ha3BaHUH COeIWHEHUH 1O
HOMEHKJIaType
MEXTYHApOJIHOTO COI03a
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OK/IIK

Monyns/Paznen/Tema

Pesynbrar 00ydeHus

Tume! oLeHOYHBIX
MEpOIPUATHI

TEOPETUYECKON U
MPUKIATHON XUMUH U
TPUBHAIBHBIX HA3BAHUU JJIs
COCTaBJICHUS] XUMUYECKUX
dbopMyI ABYXaTOMHBIX
COeIMHEHUH (OKCHUJIOB,
Cynb(UIO0B, THAPUIOB U
T.IL.) U IPYTUX
HEOPraHMYECKUX
COETMHEHUI OTAENBHBIX
KJIACCOB

1.2

OK 01
OK 02

Ilepuonuueckuil 3aKOH U
tabauna J[. 1.
Menneneesa

XapakTepu3oBaTh
XMUMUYECKHE HJIEMEHTHI B
COOTBETCTBHUH C UX
HOJIOKEHHUEM B
IIEPUOINYECKON CUCTEME
XUMHNYCCKUX 3JICMCHTOB
J.N. Menneneena

1. Tect «Metammnueckue /
HEMETAININICCKUE
CBOMCTBA,
3JIEKTPOOTPHUILIATEIBHOCTD U
CPOJICTBO K BJIEKTPOHY
XUMHYECKUX DJIEMEHTOR B
COOTBETCTBHUE C UX
3JIEKTPOHHBIM CTPOCHUEM U
MIOJIOYKCHUEM B
MEPUOUYECKON CUCTEME
XUMHUYECKHUX 3JIEMEHTOB
J.1. MenneneeBa.

2. llpakTrueckue 3amanus
Ha YCTAHOBJICHHE CBA3U
MEXK]ly CTPOEHUEM aTOMOB
XUMHUYECKUX DJIEMEHTOB U
MEPUOANYECKUM
W3MEHEHUEM CBOVICTB
XUMUYECKHUX DJIEMEHTOB U
WX COCIMHEHUH B
COOTBETCTBUH C
MOJIOKEHUEM
[Iepnonnueckoii cucreme.
3. IIpaktuko-
OPUEHTHUPOBAHHBIE
TEOPETUUYECKUE 3a1aHUS HA
XapaKTEPU3ALHIIO
XUMHUYECKUX DJIEMEHTOB:
«Meramnyeckue /
HEMETaJUTMIECKHE
CBOICTBA,
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OK/IIK

Monyns/Paznen/Tema

Pesynbrar 00ydeHus

Tunbl oleHOYHBIX
MEpOIPUATHI

JIEKTPOOTPULIATEIBHOCTD U
CPOJICTBO K JIEKTPOHY
XUMHUYECKHX 3JIEMEHTOB B
COOTBETCTBUE C UX
3JIEKTPOHHBIM CTPOEHUEM U
II0JIO’)KEHHEM B
IIEPUOIUYECKON CUCTEME
XUMHYECKHX 3JIEMEHTOB
J.1. MenneneeBa»

Pazgen 2. Xumnueckue
peakuuu

XapakTepru30BaTh THUIIbI
XAMHYECKUX PEAKIUN

KonTtponpHas padora
«CTpoeHue BelecTBa u
XUMHUYECKHE PEAKLIUN»

2.1

OK 01
OK 04

THUIIBI XUMHUYECKUX
peakuuii

CocCTaBATh peakiuu
COCIMHCHMS, PA3JIOKCHUS,
oOMeHa, 3aMelIeHHS,
OKHCIIMTEIIBHO-
BOCCTaHOBUTEJIbLHBIC
peakiu

1. 3agaun Ha coCTaBIIEHHE
YpPaBHEHUM pEaKIUM:

— COCIMHEHMS, 3aMELICHUS,
pas3ioxeHus, 0OMeHa;

— OKUCJIUTENBHO-
BOCCTAaHOBUTEJIbHBIX
pEeaKLHUii C UCIIOJIH30BAHUEM
METO0/1a PJIEKTPOHHOTO
OanaHca.

2. 3agaun Ha pacyeT Macchl
BEIIIeCTBA UIH 00bEMa
ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA,
Macce Uil 00BEMY OJTHOTO
U3 YYaCTBYIOIINX B
pEaKLHUH BELIECTB; PACUETHI
Mmacchl (00bEMa,
KOJIMYECTBA BEIIECTBA)
MPOJIYKTOB PEAKLIUH, €CITU
OJIHO U3 BEIIECTB UMEET
pUMeCH

2.2

DNEKTPOIUTHYECKAS
JIUCCOLIMALIASA U UOHHBIN
o0OMeH

CocTaBnaTh ypaBHEHUs
XUMHYECKHUX PEaKIHH
HOHHOTO 0OOMEHa ¢
ydacTUEeM
HeopFaHI/I'-IeCKI/IX BCIIIECCTB

1. 3amanus Ha cocTaBlICHUE
MOJIEKYJIIPHBIX U HOHHBIX
peaKIuil ¢ yyacTUEM
KHCJIOT, OCHOBAaHUH 1
COJIEH, yCTaHOBJICHUE
W3MEHEHUS KUCIIOTHOCTHU
cpenbl

2. JJaboparopHas paboTa
"THIB XUMHYECKUX
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OK/IIK

Monyns/Paznen/Tema

Pesynbrar 00ydeHus

Tume! oLeHOYHBIX
MEpOIPUATHI

peakiuit"

Paznen 3. Ctpoenue u
CBOICTBA
HEOPraHUYECKUX
BEIIECTB

HccnenoBats cTpoeHue u
CBOMCTBA HEOPTAaHUYECKUX
BEIIECTB

KonTtponsHas padora
«CBoricTBa
HEOPraHUYECKUX BEIECTB

3.1

OK 01
I1K..

Knaccudukanms,
HOMEHKJIaTypa 1
CTPOCHHE
HEOPTaHHYECKUX
BEIIIECTB

Knaccudunuposars
HEOpPraHUYeCcKue
BEIIECTBA B COOTBETCTBUU
C UX CTPOEHUEM

1. Tect «Homenkiarypa u
Ha3BaHHUE HEOPTaHUYECKUX
BEIIECTB UCXOJIS U3 UX
XUMHUYECKON (HOPMYITBI UITH
COCTaBJICHUE XUMHYECKOU
(bopMyIBI HCXOIS U3
Ha3BaHUs BEILIECTBA 10
MEXTYHApOIHOHN WK
TPUBHAITBHOU
HOMEHKJIAType».

2. 3aauu Ha pacyer
MacCOBOH 101U (MaccChl)
XUMHUYECKOTO JIEMEHTA
(coenuHeHus1) B MOJIEKYJIE
(cmecn).

3. lIpakTrueckue 3amanus
1o KiaccupuKaluu,
HOMEHKJIaType U
XUMHYECKUM (hopmyrnam
HEOPraHMYECKUX BEIIECTB
pa3IUYHBIX KJIACCOB.

4. TlpakTryeckue 3a1aHus
Ha OIlpe/ieJIeHHe
XUMHUYECKOH aKTHBHOCTH
BEIIIECTB B 3aBUCUMOCTHU
BUJIa XUMHUYECKOU CBS3U U
TUTIA KPUCTAJUTMYECKOM
peueTku

3.2

OK 01
OK 02
[1K...

DU3NKO-XUMHYECKHE
CBOMCTBA
HGOpl"aHI/IquKI/IX
BEIIIECTB

YcraHaBauBaTh
3aBUCHUMOCTH (DU3HUKO-
XUMHYECKHX CBOMCTB
HEOPTraHUYECKHUX BEIIECTB
OT CTPOCHHSI aTOMOB H
MOJICKYJI, a TAK)KE THUTIA
KPUCTAJTNYECKOM
peueTku

1. Tect «OcobeHHOCTH
XMMHYECKHX CBOHCTB
OKCHUJIOB, KHCJIOT,
OCHOBaHUH, aM(pOTEPHBIX
TUJPOKCHUJIOB U COJICH».

2. 3amaHus Ha COCTaBJICHUE
ypaBHEHUN XUMHUYECKUX
peaKkiuil ¢ yyacTueM
MPOCTBIX M CIIOKHBIX
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OK/IIK

Monyns/Paznen/Tema

Pesynbrar 00ydeHus

Tunbl oleHOYHBIX
MEpOIPUATHI

HEOPraHUYECKUX BEILECTB!
OKCHJI0B METAJLJIOB,
HEMETAJJIOB U aM(OTEPHBIX
JJIEMEHTOB;
HEOPraHUYECKUX KHUCIIOT,
OCHOBaHUU U aM()OTEPHBIX
TU/IPOKCHUIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEpU3YIOIINX UX
CBOMWCTBA U CLIOCOOBI
IIOJIyYEHUSI.

3. IIpakTuko-
OpPUEHTUPOBAaHHBIE
TEOPETUUECKHE 3a/laHus Ha
CBOMCTBA U ITOJIyYEHHUE
HEOPraHUYECKUX BEIIECTB

3.3

OK 01
OK 02
OK 04

Wnentuduxanus
HEOPTraHUYECKUX
BELIECTB

Hccnenosars
KAa4CCTBCHHBIC peaKIII/II/I
HCOpFaHI/I‘ICCKI/IX BCIICCTB

1. [IpakTuko-
OPUEHTUPOBAHHBIC 3aJaHUS
10 COCTABJICHUIO
XUMHYECKHUX PEaKIHi ¢
y4acTHUEM HEOPraHUYECKUX
BEIECTB, UCIOJIb3YEMBIX
JUTSL UX UICHTU(UKALINY.
2.Jlaboparopnas paboTa:
“Unentuduxanus
HEOPTaHWYECKUX BEIIECTB”

Paznen 4. Ctpoenue u
CBOMCTBA OPraHUYECKHUX
BEIIECTB

HccnenoBath cTpoeHue u
CBOMCTBA OPraHUYECKHUX
BEILIECTB

KonTponbnas pabora
«CTpoeHue U CBOWCTBA
OpPTaHUYECKUX BEIIECTB)»

4.1

OK 01
I1K...

Knaccudukanus,
CTpOEHHE U
HOMEHKJIAaTypa
OpPraHUYECKUX BEILECTB

Knaccugpunuposars
OpraHN4YC€CKUC BEIICCTBA B
COOTBETCTBHUH C UX
CTPOCHHUEM

1. 3aganus Ha cocTaBiIEHUE
Ha3BaHUM OPraHUYECKUX
COCIMHEHU 110
TPUBHUAIILHON WIH
MEXIYHAPOAHOU
CHUCTEMATUYECKOU
HOMEHKJIAType.

2. 3amaHus Ha COCTaBJICHUE
MOJIHBIX ¥ COKPAIIEHHbIX
CTPYKTYPHBIX (hopMy1
OpPraHMYECKUX BEILECTB
OTJIENbHBIX KJIACCOB.

3. 3amaum Ha onpezaeneHue
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OK/IIK

Monyns/Paznen/Tema

Pesynbrar 00ydeHus

Tunbl oleHOYHBIX
MEpOIPUATHI

npocteiien GopmMyIbl
OpPTraHUYeCKO MOJICKYJIBI,
UCXOJIs U3 IIEMEHTHOTO
cocrana (B %)

4.2

OK 01
OK 02
OK 04
I1K...

CBolicTBa OpraHMYECKUX
COCTUHEHUN

YcraHaBauBaTh
3aBUCUMOCTH (PU3HKO-
XAMHYECKHX CBOWMCTB
OpPraHUYECKUX BEIIECTB OT
CTPOEHUS MOJIEKYII

1. 3ajaHus Ha cocTaBIEHUE
YpaBHEHUN XUMHUYECKUX
peaxIuii C yuactueM
OpraHMYECKUX BEIIECTB Ha
OCHOBaHUU UX COCTaBa U
CTpOEHHUSI.

2. 3ajaHus Ha COCTaBICHUE
YpaBHEHUN XUMUYECKUX
peakuui,
WJUTIOCTPUPYIOLTUX
XUMHUYECKHE CBOMCTBA C
y4€TOM MEXaHU3MOB
MPOTEKaHUs JaHHBIX
peaKuuii U TeHETUYECKOU
CBSI3U OPTaHUYECKUX
BEIIECTB Pa3HbIX KIIACCOB.
3. PacyerHble 3a1auu 10
YpaBHEHUSIM PEAKIUN C
Y4aCTHEM OPTaHMYECKUX
BEIIECTB.

4. JIaboparopHas paboTa
“IIpeBpamieHust
OpPTraHUYECKUX BEIIECTB MPHU
HarpeBaHuu"

4.3

OK 01
OK 02
OK 04
IK...

Unentuduxarms
OpPraHMYECKUX BEILECTB,
WX 3Ha4Y€HUe 1
MIPUMEHEHHE B OBITOBOM
1 IPOM3BOJICTBEHHOMN
JESATEIBHOCTH YEJIOBEKA

Uccnenosars
KAa4CCTBCHHBIC peaKI_[I/II/I
OpraHNYeCcKuX
COCTUHEHUN OTHEIBLHBIX
KJIaCcCOB

1.IIpakTuko-
OpPUEHTHPOBAaHHBIEC 3a/TaHUS
10 COCTABJICHUIO
XUMHYECKHUX PEaKIUi ¢
y4acTHEM OpPTaHUYeCKUX
BEILIECTB, B T.U.
UCTIONIBb3YEMBIX JUIS UX
UICHTU(DHUKAIMU B OBITY U
MPOMBIIIICHHOCTH.
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Tunbl oleHOYHBIX

No | OK/IIK | Monayns/Paznen/Tema Pesynbrar 00ydeHus .
MEPOIPUATHIHA
2.JIaGopatopHnas pabora:
“Unentuduxanys
OpPraHUYECKUX COCAUHEHUN
OTJEJIbHBIX KJIACCOB™
5 Paznen S. XapakTepu3oBaTh
Kunernueckue u BIIUSIHUE PA3IUUYHbBIX
TEPMOAMHAMHYECKUE (hakTOpoB Ha paBHOBECHE
3aKOHOMEPHOCTH U CKOPOCTh XUMUYECKUX
MIPOTEKAHUS peakuui
XAMHYECKUX PEAKIUI
5 |OK 01 CKOpOCTh XMMUYECKUX | XapaKTepu30BaTh [IpakTuko-
OK 02 peakuuil. XMMUYECKOE |BIMSHUE KOHLEHTPALlUM  |OPUEHTUPOBAHHBIC
IK... paBHOBECHE pearupyromux BEMECTB U |TEOPETUUECKHE 3a]ITaHUS Ha
TEMIEPaTypbl HA CKOPOCTH |aHaJIU3 (PAKTOPOB,
XUMHYECKHUX PEAKIIU BIIUSIIOLINX HA U3MEHEHUE
XapaxkTepus3oBaTh CKOPOCTH XUMHUYECKOM
BIIMSIHUE U3MEHEHUS peakuuu. [IpakTrko-
KOHIICHTPALlMH BEIIECTB, |OPUEHTUPOBAHHbIE 3aJaHUS
peaKklMu Cpeibl U Ha IPUMEHEHUE TPUHIUIA
TEMIIEpATyphl Ha Jle-lllatense mis
CMEIlIEHNEe XUMUYECKOTO |HAXO0KJIECHHUS HalpaBICHUS
paBHOBECHS CMEIIIEHUs] PaBHOBECHS
XUMHYECKON PEaKUU U
aHayIu3 (aKToOpoB,
BIIMSIOUINX HA CMELLEHUE
XUMHYECKOTO PABHOBECUS
6 HccnenoBaTh HCTUHHBIE
Pa3nen 6. PactBopsl pacTBOPHI € 33JIaHHBIMU
XapaKTEePUCTUKAMHU
6.1 |OK 01 ITonsatue o pactBopax  |Paznuyars HCTUHHBIE 1. 3amauu Ha
OK 02 pacTBOpLI IIPUTOTOBJICHUE PACTBOPOB.
IIK ... 2. IlpakTuko-

OPUEHTHPOBAHHBIE
pacyeTHBIC 3aIaHUS Ha
JTUCTIEPCHBIE CHCTEMBI,
HCITOJIh3yeMbIE€ B OBITOBOM H
MIPOU3BOACTBEHHOMN
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Tunbl oleHOYHBIX

No | OK/IIK | Monayns/Paznen/Tema Pesynbrar 00ydeHus .
MEPOIPUATHIHA
JIeATETbHOCTH YeJIOBEKa
6.2 |OK 01 Hccnenoanue croiictB |MccnenoBats hu3uko- JlaGopaTtopHas pabota
OK 04 pacTBOpOB XMMHYECKHE CBOMCTBA “IIpuroroBneHue
IIK ... HUCTHUHHBIX PacTBOPOB pacTBopoB”

Il | [IpodeccnoHaIbHO-OPHUEHTUPOBAHHOE COIEpKaHUE (COEPIKaHUE MPUKIIATHOTO MOYJIs )

7 Pasnen 7. OneHuBaTh MOCIEACTBUS |3ammTa Kekca (C ydeToM
Xumus B OBITY U OBITOBOM U Oynyieit
MPOU3BOJACTBEHHOMN MPOU3BOJCTBEHHOMN npodeccuoHaTbHON
NESATEILHOCTH YEJIOBEKA |IEATETbHOCTH YEJIOBEKA C |IeATEILHOCTH)

MO3ULUNA 3KOJIOTUYECKON

0e30macHOCTH
OK 01 Xumus B OBITY U OuenuBats nocnencteus |Keiic (¢ yuerom Oynymieit
OK 02 IIPOU3BOJICTBEHHON OBITOBOM U npodeccnoHaIbHON
OK 04 JeSITEIbHOCTH YEJIOBEKA |[IPOU3BOJICTBEHHOM JESITEIIBHOCTH )
OK 07 NEeATEIILHOCTH UeoBeKka ¢ |Bo3MOKHBIE TEMEBI KEHCOB:
IIK ... no3unui skoornyeckoit | 1. Iloremnenue xknumara u

0€30I1aCHOCTH

BBICBOOOXK/ICHHE Ta30BbIX
THIPATOB CO JTHA OKEaHa.

2. bynyme MaTepuatsl JUis
aBWa-, MallUHO- 1
pUOOPOCTPOCHUSI.

3. HoBsle maTepuaisl AJis
COJIHEUHBIX OaTapei.

4. JIekapcTBa Ha OCHOBE

PAaCTUTCIILHBIX IIpEIIapaToB
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