IHomnMCcaHo MNPOCTOM 3JIEKTPOHHOM HOINMUCHIO
O10: IIroersazoB CemeH VBaHOBUY
HOJIXHOCTE : JIMPEeKTOop

Jara m Bpemsa nmoxmmcaHmsa: 28.10.2024 16:44:53

Kmou: 04£f053ce-308c-46af-bdb8-4b5b33e6f7£fd 4*'
HokymeHT: 8da8dla9-bbl2-4f7d-99f5-92540b2b348e
VMmyToBCTaBka: 3e5178cb

MHWHOBPHAYKH POCCHUHA

CTAPOOCKOJIbCKHI T'EOJIOTOPA3BEJOYHBIA UHCTUTYT (PUJTAA)
OEJEPAJIBHOI'O I'OCYJAPCTBEHHOI'O BIOJPKETHOI'O OBPA30BATEJIBHOI'O

YYPEXJEHNM A BBICIIEI'O OBPA3OBAHUA

«POCCHUMCKHM T'OCYJAPCTBEHHBIN 'EOJIOIOPA3BEJIOYHbIA YHUBEPCUTET

umenn CEPT'O OP/I’DKOHUKWU/I3E»
(CI' MI'PHN)

)

YTBEPXIAIO COTI'JTACOBAHO

Hupextop CI'1 MI'PU 3amecturens qupexropa no CIIO
E.A. Mumiesko

C.N. JIBoernazon

« »

« » 20 T

PABOYAS ITIPOTPAMMA YUYEBHOUW JUCIATLIIVMHBI

XUMUA

21.02.10 I'eostorust u pa3zBenka HEQTAHBIX U FA30BbIX MECTOPOKICHUIN

r. Crapsiii Ockon
2024 r.



Pabouast mporpamMmma y4eOHOM TUCIUTIIMHBI «XHUMH» pa3paboTaHa Ha OCHOBE
[TpumepHOIi TporpaMMbl 00IIe00pa30BaATEBHON JUCIUTUTHHBI «XUMUS IS
npodecCHOHABFHBIX 00pa30BaTEeNbHBIX OpraHu3anuii, pekomenaoBanabpix ®I'BOY 10 UPIIO
JUIS pean3aluy OCHOBHOM mpodeccroHansHoi o0pazoBaTtenbHoi nporpammsel CITO Ha 6aze
OCHOBHOTO 00111eT0 00pa30oBaHus C MOTYYCHHEM cpenHero obmiero oopasosanus (IIpoTokom Ne
14 ot «30» HOs10pst 2022), 17151 CrIEIUATILHOCTH CPEIHET0 MPOodheCcCHOHATBLHOTO 00pa30BaHUS:

21.02.10 I'eostorus u pasBeaka He()TAHBIX U TA30BbIX MECTOPOKIEHUI

Opranuzanus-pazpaboTunk
CTapooCKOIbCKUN Te0JI0ropa3BeIOuHbIA HHCTUTYT ((unan) ¢geneparbHOro rocyIapCTBEHHOTO
OIO/KETHOTO  00pa30BaTEIbHOTO  YYpEXKJICHHUs  BhICHIETO  oOpaszoBanus  «Poccuiickuit
rOCyJapCTBEHHBII re0JI0ropa3BelouHblii yHuBepcuTeT nuMeHn Cepro OpIKOHUKUI3E

Pa3zpaboruuk:
[Tonsuckast Anuna BnanucnaBosHa, npenoaasarens CI'I MI'PU

PACCMOTPEHA 1 O/IOEPEHA

Ha 3acenanuu npenogasateneit OIl cnennansHocTu 21.02.09
FI/IHPOFCOHOFI/IH 158 I/IH)KeHepHaH TCOJIOTHU

ITporoxon Ne 0T « » 2024 rona

PykoBogutens OIl: A.M. MeniepskoBa

PEKOMEH/IOBAHA
yuebHo-MeTonudeckum otaenom CI'I MI'PU
«__» 2024 1.




COJEPKAHUE

1. OBIIAA XAPAKTEPHUCTHKA PABOYENL ITPOI'PAMMEI
OBIIEOBPA3OBATEJIbBHON JUCHUITJIMHDBI

2. CTPYKTYPA U COJIEPXKAHHUE OFBIIEOBPA30OBATEJILHON
JUCHUITIIMHBI

3. VCJIOBUS  PEAJIM3AIIMU  OBI[EOBPA3OBATEJILHOU
JTICLATUTNHEI

4. KOHTPOJIb M OLEHKA  PE3VJIbTATOB OCBOEHMA
OBIIEOBPA3OBATEJIbBHOUN AWUCHUIJIMHBI

CTp.

13

23

25



1. O0mas XapaKTepuCTUKA NPUMEPHOU padouei
NporpamMmbl 001e00pa30BaTeIbHOM AU CIUILIHHBI

OO6mIeoOpa3oBaTeIbHasA AUCITUIUIMHA « XUMHS» SBIIICTCS 0053aTeIbHON
4acThIO 00111€00pa30BaTEIBHOTO KA 00pa30BaTEIbHON MPOTPaMMbI B
cootBeTcTBUM ¢ DI'OC CIIO nocneunansHocTH .21.02.10 ['eoniorust u pazpeaka
HEe(TSIHBIX M TA30BBIX MECTOPOXKICHUN

1.2. Heau n mu1aHupyemble pe3yJbTAaThl OCBOCHUSI TUCIUIIJIMHBI:

1.2.1. Heau 1UCHUTNUIMHBI:

dopMHUpOBaHUE Y CTYACHTOB MPEJCTABICHUS O XUMUYECKOW COCTABJISIOINICH
€CTECTBEHHO-HAYYHOUW KApTHUHBI MHpAa KAaK OCHOBBI TMPHUHSITHUS PEIICHUN B
JKU3HEHHBIX U TPOU3BOJICTBEHHBIX CHUTYyallUsIX, OTBETCTBEHHOTO TOBEJCHUS B
MIPUPOJIHOM Cpelie.

3az{atm AUCHHUIIIINHBI:

1) chopmupoBaTh MOHMMAaHUE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMUYECKUX
IIPOLIECCOB U SIBJICHUM B OKPYKAIOLIEN Cpelie, NEIOCTHOM HAyYHOU KapTUHBI MUPA,
B3aMMOCBSI3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUS COCTABIATH (POPMYJIbl HECOPTAaHUUYECKUX M OPTaHUYECKUX

BCIIECTB, YPaBHEHWUS XHWMHUYCCKHX  pEaKIui, OOBACHATH MX  CMBICI,
UHTEPIPETUPOBATH PE3yJIbTAaThl XHMHUECKUX IKCIICPUMEHTOB,

3) chopMupoBaTh HaBBIKM MPOBEACHHS MPOCTEHIINX  XUMHYECKHX
HKCIIEPUMEHTAJIbHBIX HCCIEIOBAaHUN C COONIOACHUEM TpaBUiI 0OE30MacHOTO
oOpaIleHus ¢ BEIIeCTBaMu 1 JIa0OpaTOpHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHUS UCTIOIH30BATh HH(POPMAIIMIO XUMUYECKOTO XapaKTepa U3
Pa3TUYHBIX HICTOYHUKOB;

5) cdopmupoBaTh  yMEHUS ~ NPOTHO3MPOBATH  TOCJEACTBUS  CBOEH
NEATCIbHOCTH W XUMHUYECKHX TMPUPOIHBIX, OBITOBBIX W IPOHU3BOJACTBEHHBIX
IIPOLIECCOB;

6) chopMupoBaTh MOHUMAHUE 3HAYUMOCTH JOCTIKEHUNA XUMUYECKON HAyKH
Y TEXHOJIOTUH JJI Pa3BUTHS COIIMAILHON M MPOU3BOJICTBEHHOM cdep.



1.2.2. IlnanupyemMblie pe3yJibTaThl OCBOEHHS 001Ie00pa30BaTeIbHOM JTMCUMILIMHBI B cooTBeTcTBUM ¢ PT'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. ConeiicTBOBaThH

KOMMYHUKATHBHBIMHA JeHCTBHUSIMHU:
6) COBMECTHAA NeATECJIbHOCTD.

- IIOHUMATh u UCII0JIb30BaTh
MPEUMYILECTBA KOMaHIHOM 51
WMHAUBUAYaAIbHON paboThI;

- IIPUHUMATh eI COBMECTHOMN
JIeATEIbHOCTH, OpraHU30BbIBATH u

KOOPJAWHHUPOBATh  JCHCTBHS 10 €€
JOCTHDKEHUIO: COCTABJISITh IJIaH JICHCTBHM,
pacnpenenarb poiad C y4eTOM MHEHUH
YYaCTHHKOB  OOCYXIaThb  PE3YJIbTaThl
COBMECTHOM paboThI;

- KOOPJIMHUPOBATh U BBHIMOJIHATH pabOTy B
YCIIOBUSIX PEAbHOTO, BUPTYAIBHOTO H
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

- OCYIIECTBIISATh MO3UTHUBHOE
CTpaTernuecKoe MOBEJIEHWE B Pa3TUYHBIX
CUTYaIlUsX, TMPOSBIATE TBOPYECTBO H
BOOOpakeHue, ObITh MHUIIUATUBHBIM
OsJaagenue YHUBEPCAJbHBIMU
peryJisiTHBHBIMH J1€HCTBUSIMU:

') MPUHSATHE ce0sl U APYTUX JIIO/Aei:

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

- IPU3HABaTh CBOE MPABO M MPABO JIPYTHX
JIOJIEH Ha OIIMOKU,

- pa3BUBaTh CIOCOOHOCTH TOHHMATH
MUD C TIO3UIUH IPYTOro YeloBeKa

B o0JacTHAKO0JI0rHY€CKOro
BOCIIUTAHUSA:

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

- chopmMupoBaTH YMEHUSI IPUMEHATDH OJy4YE€HHbIE 3HAHUS IS
OOBSICHEHUS YCIIOBHM MPOTEKaHUs (PU3NYECKUX SIBICHUH B



COXPaHCHHIO OKPYKaIOIICH
Cpenbl, pecypcocOepekeHHUIO,
MPUMEHSITh 3HAHUS 00 U3MEHECHUN
KJIUMAaTa, MPUHITUIIBI
OepeKITMBOTO MPOU3BO/ICTBA,

3¢ PeKTUBHO NEHCTBOBATH B
Ype3BBIYANHBIX CHTYAIHSIX

MK 1.1 Tnanuposath paboThl 1
00pabaThIBaTh PE3yIbTATHI
T€0JIOTHYECKUX, TeOPU3NIECKUX U
FEOXUMHYCCKHX HUCCIIeIOBAHUIT

- ¢hOpMHPOBAHHOCTH IKOJIOTUYECKOM
KYJbTYpbI, IOHUMAHUE BIUSHUS
COLIMAIbHO-3KOHOMUYECKHX ITPOLIECCOB HA
COCTOSIHUE TIPUPOJHON U COLTUATIBHOM
Cpellbl, 0CO3HAaHUE TTI00aIBLHOTO
XapakTepa 3KOJIOTHYECKUX MTPOOIIeM;
- INIAHUPOBAHUE U OCYIIECTBICHUE
JICUCTBUI B OKPYKAIOLIEH Cpelie Ha
OCHOBE 3HaHU4 LieJIel YCTOMYUBOTO
pa3BUTHS YEJIOBEUECTBA;

AKTHUBHOE HENPUATHE JIEHCTBU,
MIPUHOCSIIMX BPE OKPYKAKOIIEN CPENE;
- YMEHHUE [TPOTHO3UPOBAThH
HEeOJaronpHsITHBIE 3KOJOTHYECKHE
MOCJIE/ICTBUS IPEITPUHUMAEMBIX
JIEHCTBHM, IPEAOTBPAILATh UX;

- pacUIMpPEHHE OIbITA AESITEIbHOCTH
HKOJIOTMYECKOM HANPaBIEHHOCTH;

- OBJIaJICHUE HaBBIKAMH Y4eOHO-
HCCIIEI0BATENBCKON, MPOEKTHON 1
COIMAJILHOM NTeATEeIFHOCTH

IPUPOJIC U JIJISl IPUHSTHUS TIPAKTUYCCKUX PEIICHHIA B
MTOBCETHEBHOM KU3HU JIJIs1 00ecTieueHus: 6e30MacHOCTH PH
oOpareHuu ¢ OBITOBBIMU PUOOPAMH M TEXHUYECKHUMH
YCTPOMCTBAMH, COXPAHECHHSI 3I0POBbS U COOTIOCHUSI HOPM
9KOJIOTUYECKOTO MOBEICHUS B OKPYKAIOIIEH cpelie; TOHUMaHNe
HEOOXOIUMOCTH TPUMEHEHUS JOCTKCHUN (DU3UKU H
TEXHOJIOTUH [T PallMOHATBHOTO MPUPOJIOTIONB30BaHUS

- YMEHHUE TIPUMEHATH MMOTyUYEHHbIE 3HAHUS MPH TUTAHUPOBAHUH PadoT
-YMEHHE aHAJIM3UPOBATh PE3YIbTAThI MPOBEACHUS T1a00PATOPHBIX Pa0OT U IKCTIEPEMEHTOB
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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 68
B T.4.

OcHoOBHOe cojiep:KaHue 64
BT. 4..

TEOpeTUIeCcKoe 00ydeHne 34
MPaKTUYECKHUE 3aHATHS 20
71a00paTOPHBIE 3aHATHS 10
IIpodeccrnonaIbHO-OPUEHTHPOBAHHOE COJIEPKAHME 4
(comep:kaHue MPUKJIATHOTO MOTYJIs)

BT. 4..

TEOpeTU4ecKoe o0yueHue 2
NPaKTUYCCKUE 3aHATHS 2
Ipomexxyrounas arrectamus (auddepeHnpoBaHHbIIA )

3a4er)
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2.2. TemaTUUYECKMUM NN1aH U coaeprKaHue gUCLUNAUHDI «Xumua»

dopmupye
HaumeHoBaHue Conep:xxanue y4e6HOro Marepuajia (0OCHOBHOE H MPO(eCcCHOHATLHO-OPHEHTHPOBAHHOE), OBLEM 9AC0B Mble
pAa3sieioB U TeM Ja6opaTopHbIe M MPAKTHYECKHE 3aHITHS, IPUKJIATHON MOLYJIb KOMIIETEHII
uu
1 2 3 4

OCHOBHOE co/Iep:KaHue 64
Paszngen 1. OCHOBBI CTPOEHUS BelIECTBA 6
Tema 1.1. OcCHOBHOE co/Iep:KaHue 4 OK 01
Crpoenue atomoB | TeopeTnyeckoe odyuenue 2
XUMUICCKUX CoBpeMenHass MoJelb CTpocHHs aToma. CHMBOIMYECKMH S3bIK XUMHU. XHMHUYECKMH DIIEMEHT.
SJICMCHTOB 1 DnexTpoHHas KoH(purypanus atoma. Kmaccudukamnms XUMAYECKHX 3JIEMEHTOB (S-, P-, d-3JeMEHTHI).
fipupona BaneHTHbIE ~ IEKTPOHBI.  BaleHTHOCTB.  DJEKTpOHHAss  MPUpPOJa  XMMHYECKOW  CBSI3H. 2
XAMAHECKON DIIEKTPOOTPHUIIATEIBHOCTh. BHIBI XUMHUYECKON CBs3W (KOBAJICHTHAs, HWOHHAS, METaJUINYECKas,
CBA3H BOJIOPOJTHAs) U CIIOCOOBI €€ 00pa3oBaHUsI

IIpakTHyecKue 3aHATHS 2

Pemenne 3a7aHMii Ha WCIOJB30BAHWE XWMHYECKONW CHMBOJIMKM M Ha3BaHMH COEIMHEHHH T10

HOMEHKJIATYPE MEKIYHAPOJHOIO COK3a TEOPETHYECKOW W NPHUKIAIHON XUMHHM W TPHUBUAIBHBIX

Ha3BaHW JUIS COCTAaBJIEHUS XUMHYECKUX (DOPMYJI IBYXATOMHBIX COETMHEHHH (OKCHIOB, CYIb(HUIOB,

TUJIPUJIOB | T.I1.) U JPYTUX HEOPTAaHUYECKUX COETMHEHHUM OTIETbHBIX KJIACCOB. 2

[TpakTHyecKHe 3a/IaHUs HA YCTAHOBJIEHUE CBSA3M MEX/Y CTPOEHHEM aTOMOB XHMHYECKHX DJIEMEHTOB U

MEPUOJNYECKAM M3MCHEHHUEM CBOMCTB XUMHYCCKUX DIICMEHTOB M UX COCJUHCHHUN B COOTBETCTBHH C

nojoxxeHueM [leprnoandeckoi CUCTEMBI.
Tema 1.2. OcHOBHoOe€ coJep:KaHue 2 OK 01
Ilepuonnueckuii | [IpakTHyecKue 3aHATHS 2 OK 02
3aKOH ¥ TaOmuIa [Meproarueckas cucTeMa XUMUYeckux sneMeHToB J[. M. Menzeneesa. ®U3HUeCKuil CMBICIT
AW Menneneesa |[Jepuomuueckoro 3axona .M. MeHzenceBa. 3aKOHOMEPHOCTH H3MCHEHHS CBOHCTB XMMHYECKIX

3JIEMEHTOB, 0OPa3yeMbIX MU MPOCTHIX M CIOKHBIX BEIIECTB B COOTBETCTBHHU C MOJIOKCHHEM 2

XUMHYECKOTro 3eMeHTa B [lepuoanueckoit cucreme. MUpoOBO33pEeHUECKOE U HAYYHOE 3HAUCHUE
Ilepuognueckoro 3akona JI.M. MenneneeBa. [Iporunossl [I.M1. MenaeneeBa. OTKpbITHE HOBBIX
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XAMUYECKHX DJIEMEHTOB.

Perienue npakTuKo-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUN HA XapaKTepU3AIUI0 XUMUYECKUX
371eMeHTOB «MeTauTn4ecKue / HeMeTaUIMYeCKUE CBOMCTBA, JIEKTPOOTPUILIATEIILHOCTh XMMHUYECKUX
3JIEMEHTOB B COOTBETCTBUU C UX 3JIEKTPOHHBIM CTPOCHHEM U MOJI0KEHUEM B MIEPUOIUUECKOM CUCTEME
xuMu4deckux djementoB .M. MenaeneeBay

Pa3nea 2. XumMnueckne peakuumn 10
Tema 2.1. Tumsr OcCHOBHOE co/Iep:KaHue 4 OK 01
XUMHUYECKUX Teopernyeckoe o0yueHue 2
peakuuit Krnaccudukanus u THIBI XUMUYECKUX PEaKIUi C ydacTHeM HeopraHudeckux BemiecTB. CocTaBieHue

YpaBHEHUN peaklUui COeIMHEHUs, PA3I0KEHUS, 3aMEIIIeHHs], 0OMEHa, B T.4. PEaKlUil TOPEeHUsI,

OKHCJIEHUS-BOCCTAHOBJICHHUSI.

VYpaBHEHUs OKHCIIEHUSI-BOCCTAHOBIIEHU. CTeneHb OKUCIeHUS. OKUCINUTENb U BOCCTAHOBUTEb. 2

CocraBiieHre U ypaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI METO/I0M 3JIEKTPOHHOTO

6ananca. OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH B IPUPO/JIE, POM3BOJICTBEHHBIX Mpolieccax U

KHU3HEESATEIIbHOCTH OPraHU3MOB

IIpakTnyeckue 3aHATHSA 2

KonnuecTBeHHble OTHOWIEHUS! B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUU U PacyeThl IO

YpaBHEHUSIM XUMHUYECKUX peakuui. Mojb Kak eIuMHHuIa KOoJIM4YecTBa BemiecTBa. MosipHas macca.

3aKOHBI COXpaHEHMs Macchl W 3HEpruu. 3akoH ABorajpo. MosspHblii 00beM ra3oB. OTHOCHUTENbHAS 2

IUIOTHOCTH ra3oB. PacyeTsl mo ypaBHEHMSIM XMMUYECKUX PEaKIMH C UCIIOJIb30BAaHMEM MacChl, 00beMa

(HOpMaJIbHBIE YCIIOBHUSI) Ia30B, KOJIMUYECTBA BEIIECTBA
Tema 2.2. OcHoBHOe coaepkaHue 4 OK 01
ONEKTPONUTHIECKA | TeopeTHueckoe 00yuenue 2 OK 04
% ﬂﬂccguﬂguﬂﬂ " Teopus 3IEKTPOAUTHUECKON Aucconuanvu. FoHbl. DIIEKTPOIUTHI, HEAJIEKTPOIUTHL. Peaknum HOHHOTO HK 1.1
HOHHBII OOMEH obmena. CocTaBlieHHE peakIii HOHHOIO OOMEeHa IMyTeM COCTABJIEHUS UX IOJIHBIX M COKpAIIEHHBIX 2

VOHHBIX ypaBHEHUN. KHCIIOTHO-OCHOBHBIE PEaKIMU. 3aaHUs Ha COCTABJIECHNE HOHHBIX PEAKIUN

JlabopaTopHble 3aHATHSA 2

JIaGopatopHas paboTa “THIBI XUMHUYECKUX PEaKIUn”.

HccnenoBanue TUIOB (110 COCTaBY U KOJMYECTBY UCXOTHBIX U 00Pa3YIONMIMXCs BEMIECTB) U IPU3HAKOB 2

XUMHYECKHX peaknwuii. [IpoBeneHmne peakinii HOHHOTO 0OOMEHa, ONPEIEICHNE CPEIbl BOAHBIX
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PacTBOPOB. 3a,Z[aHI/I$I Ha COCTAaBJICHHUEC MOHHBIX peaKHI/Iﬁ

KonTposabHas

CrtpoeHue BelecTBa 1 XUMUYECKUE PEeaKIIuu 2
pa6ora 1
Paznea 3. CrpoeHne 1 CBOIICTBA HEOPIAaHMYECKHUX BeLIeCTB 16
Tema 3.1. OcCHOBHOE coJIepKaHue 4 OK 01
Knaccupukauus, | Teoperudeckoe o0yuenue 2 OK 02
HOMCHKJIATYPA M |TTpenmer Heopranmueckoii xumun. Kinaccudukays HeOpraHM4ecKHX BEmecTB. IIpoCThIe M CIOKHbIE IIK 1.4
cTpocHHe BemiecTBa. OCHOBHBIE KJIACChI CJIOMKHBIX BELIECTB (OKCUIBI, TUIPOKCUIBI, KUCIOTHI, cOn). B3aumocss3pb
HCOPTaHMHMCCKUX | yeopranndecknx BemecTB. ArperaTHble COCTOSHHS BenlecTBa. Kpucranmueckue u aMopdHbIe
BeICCTB BellecTBa. TUIBI KPUCTAIIMYECKUX PELIETOK (aTOMHas, MOJIEKYJIIpHAsl, MOHHAs!, METAJIIMYECKast). 2

3aBHCUMOCTD (PM3UYECKUX CBOICTB BEIIECTBA OT THUIA KPUCTALTMYECKON PEIIETKH. 3aBUCUMOCTb

XMMHUYECKON aKTUBHOCTH BEIIECTB OT BHJ1a XUMUYECKOM CBA3M U TUIIA KPUCTALIIMYECKONW PELIETKH.

[IprurHBI MHOrOOOpa3us BELIECTB

IIpakTnyeckune 3aHATHA 2

HomeHnknarypa HeopraHMYeCKMX BEIIECTB: Ha3BaHUE BEIECTBA UCXOMAS U3 UX XUMHUUYECKON (hOPMYIIbI

WJIA COCTABJIEHUE XUMHUYECKON (POPMYITBI HCXO/IS M3 Ha3BaHUS BEIIECTBA IO MEXKTYHAPOIHON

(MIOITAK) min TpuBHaNbHOM HOMEHKJIATYpeE.

Pemenne mpakTHUecKWX 3alaHW MO KJIACCH(HKAIMKA, HOMEHKIAType M XUMHYECKHM (opmynam

HEOPraHMYECKUX BEILIECTB pa3IMYHBIX KJIAcCOB (YrapHblii TIa3, YIVIEKHCIBIA Ta3, aMMHakK, raiieHas 2

W3BECTh, HETralleHast U3BECTh, MUTHEBAS COJIA M IPYTUX): HA3BIBATh M COCTABISITH (DOPMYIIBI XHMUYECKHX

BEIIECTB, ONPEACIATh IPUHAICKHOCTD K KIIaccy.

Hcrounmku xumuyeckoi nHdopmaiuu (CpeacTs MaccoBoi nHdopmaiuu, cetb HTEpHET 1 pyrue).

ITouck nHpopManyy Mo Ha3BaHUSIM, HICHTH(PHUKATOPAM, CTPYKTYPHBIM GopMynaM
Tema 3.2. ®usuko-| OcHOBHOE co/iepKaHNe 8 OK 01
XMMHUYECKHE Teoperuueckoe oGyuenue 6 OK 02
CBONCTBA Mertamnel. O0ue ¢usznyeckue M XMMHYECKHe CBoMcTBa MeTamaoB. CrocoObl mosyyeHHus. 3HaueHue IIK...
HCOPraHMHCCKUX  |yjerannoB M HeMeTalloB B HPUPOAE M IKU3HENEATETLHOCTH 4eJOBeKa M OpraHu3MoB. Kopposus 2
BEIIIECTB

MCTAJUIOB: BUABI KOPPO3UH, CIIOCOOBI 3aIlUTHI MCTAJUIOB OT KOPPO3HUHU
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Hemeramnel. OOmme ¢u3mdyeckue M XUMHUYECKHE CBOWCTBA HEMETA/UIOB. |HIIMYHBIE CBOMCTBA

HemerawioB [V— VII rpynn. Knaccudukanus u HoMeHKIIaTypa coelMHEeHUI HeMeTaioB. KpyroBopoTsl 2
OMOTeHHBIX PJIEMEHTOB B IPUPOJIE
XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEUIECTB (OKCUAOB, THIPOKCHUJIOB, KUCIIOT,
coJieil 1 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEUIECTB, BOJOPOIHBIX COCTUHEHUI, 2
BBICIIIMX OKCHJIOB U TUAPOKCUIIOB
IIpakTnyeckue 3aHATHSA 2
CocraBneHrne ypaBHEHHM XMMHUYECKHUX PEAKIMI C y4aCTHEM IPOCTBIX M CIOKHBIX HEOPraHUYECKUX
BEIIECTB: METANIOB W HEMETAJJIOB; OKCHJIOB METAJIOB, HEMETAIUIOB M aM(OTEPHBIX JIIEMEHTOB;
HEOPraHMYECKUX KHCIOT, OCHOBaHMM M aMQOTEpPHBIX THAPOKCHIOB; HEOPraHUYECKHX COJICH,
XapaKTEepU3YIOIINX UX CBOMCTBA. 2
Pemienne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHHMIl HA CBOWMCTBA, COCTAB, NOJIYYEHHUE U
0e30macHOe WCIIOJIb30BaHME BAKHEHIINX HEOPraHWYECKHX BEIIECTB B OBITY M MPAKTHYECKOM
JESITEIbHOCTH YEJIOBEKA
Tema 3.3. OcHOBHOE coJiep:KaHue 2 OK 01
Unentnduranus JlaGopaTopHble 3aHATHUS 2 OK 02
HCOPraHMHCCKUX | JTaGopaTopras pabora «MieHTUPUKALMSA HEOPraHUYECKHX BEIIECTBY. OK 04
BCLICCTB PelieHne SKCIEPUMEHTATBHBIX 3a1a4 [0 XMMHYECKHM CBOMCTBAM METAIOB M HEMETAIOB, IO MK 1.1
pacro3HaBaHUIO U MOJTYYEHHUIO COEAMHEHNI METAJIJIOB U HEMETAJIIOB. 5
WnenTudukanyss HEOPraHMYECKHUX BEILIECTB C MCIOJIb30BaHHMEM HX (DU3MKO-XMMHUYECKHUX CBOICTB,
XapaKTEepHBIX KauyeCTBEHHBIX peakiuil. KauecTBeHHblEe peakiuu Ha cyiab(dar-, KapOoHAT- U XJIOPUI-
AQHUOHBI, HA KATHOH aMMOHUS
KouTtpoubHasn .
CBolicTBa HEOPTaHUYECKUX BEILIECTB 2
pab6ora 2
Pa3nen 4. CTpoeHue U CBOIiCTBA OPraHNYEeCKUX BelIeCTB 22
Tema 4.1. OcCHOBHOE co/Iep:KaHue 4 OK 01
Knaccudpukanus, | Teopernueckoe o0yqenue 2 IIK...
CTpOCHHE 1 [losiBiieHUE U pa3BUTHE OPTAaHMYECKOW XUMHUHU Kak Hayku. [Ipenmer oprannueckon xumun. Mecrto u
HOMCHKJIaTypa 3Ha4YE€HHE OPTaHNYECKOW XMMHUHU B CUCTEME €CTECTBEHHBIX HayK. 2
OpraHM4cCKUX XHUMHYECKOE CTPOEHUE KAK IOPSANOK COCAUHEHUS aTOMOB B MOJIEKYJIE COIVIACHO UX BAaJCHTHOCTH.
BCILICCTB OCHOBHBIE TMOJIOKEHUS TEOPUU XUMHYECKOr0 CTPOCHHsI opraHmyeckux coeauHenuii A.M. bytneposa.
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VYraepoaHblii CKeJleT OpPraHMYecKOW MOJIEKYJbl. 3aBUCHMMOCTb CBOMCTB BELIECTB OT XMMHUYECKOI'O
CTpOEHMS MOJIEKYJ. MI30Mepusi U U30MepHI.

[lonatne o ¢yHkuuonaneHo rpynne. Panukan. IlpuHnunsl kinaccuduKanuum — OpraHMYECKHX
coequHeHUl. MexnyHapoiHas HOMEHKJIATypa M [PUHUUIBI HOMEHKJIATyphl OpPraHMYECKHX
coequHenuil. Ilonatne 00 a3oTconepXkalmuX COEAMHEHUSX, OWOJIOTMUECKH AaKTHUBHBIX BELIECTBAX
(yrmeBomax, Xupax, Oelkax U Jp.), BBICOKOMOJIEKYJISIPDHBIX COEIUHEHMSX (MOHOMEp, IOJUMED,
CTPYKTYPHOE 3BEHO)

HpaRanecmle 3aHATHUSA

Homenkiiarypa opraHnyecKMX COEIMHEHMM OTAEIbHBIX KJIACCOB (HACHIIIEHHBIC, HEHACHIIICHHBIC M
apoMaTHYeCKHUEe YTJIEBOJOPO/bI, CHUPTHI, (DEHOIBI, allbJETU/Ibl, KETOHbI, KAPOOHOBBIE KUCIOTHI U JIp.)
CocTaBiieHHE TIOJHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYJI OPraHWYCCKUX BEIISCTB OTICIHHBIX
KJIACCOB, HCIIONIb3Yys WX Ha3BaHUS MO CHUCTEMATHYECKON M TPUBUAIBHON HOMEHKIAType (STHIIEH,
aneTuieH, rMiepuH, (eHon, (Gopmanbaerua, YKCyCHas KHCJIOTa, TiauiuH). Pacdersl mpocteiineit
(hopMyIbl OpraHudYecKoil MOJIEKYJIbI, HCXO/IS U3 SJIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CsoiicTBa
OpPTaHUYECKUX
COCIMHEHU N

OcHoBHOE COACPKAHUC

12

TeopeaneCKoe oﬁyqeﬂue

@OU3NKO-XMMUYECKHE CBOICTBA OPraHMYECKUX COEAMHEHUH OTHENBHBIX KIAccoB (0COOEHHOCTH
KJIacCU(UKALMK U HOMEHKJIATYphl BHYTPH KJlacca; TOMOJIOTUYECKUH psii U o01mas Gpopmyna; H3oMepus;
¢u3nyeckre CBOMCTBA; XUMHUECKHE CBOICTBA; COCOOB! NOTYUYEHHUs):

— MpeneibHbIe YIIIEBOAOPOAbl (aNKaHbl U IMKJIOANKaHb). ['OpeHHe MeTaHa Kak OAMH M3 OCHOBHBIX
MCTOYHHKOB TEIUIAa B IPOMBIIIICHHOCTH U ObITY. CBOWCTBA MPUPOAHBIX YIIIEBOJOPOIOB, HAXOXKIECHUE B
MIPUPOJIE U IPUMEHEHUE AIIKAHOB;

— HENpeNeNbHbIE (AJKEHbI, aJKUHBl M alKaJWeHbl) W apoOMaTHYECKHE YIIeBOAOpoAbl. I'opeHue
AlETUJIEHA KaK NCTOYHUK BBICOKOTEMITEPATYPHOTO IIJIAMEHU JJI CBAPKHU M PE3KHA METAJUIOB

— KHUCIIOpOAIcCOepkKalllie COeAMHEHUS (CIUPTHI U (eHOJIbI, KApOOHOBBIE KUCIOTHI U 3QUPHI, aJIbJIET U/ IbI
U KETOHBI, KUPbI, YrieBojsl). lIpakTuueckoe NpUMEHEHHE STUJIICHIVIMKONS, TIIMIEpUHa, (eHoa.
[Ipumenenue Qopmanpaeruaa, ameraibAeruaa, YKCYCHOM KHCIOTBl. Mpula Kak COJM  BBICIIUX
KapOOHOBBIX KHCJIOT. MOIOIIIHME CBOWCTBA MbLa

— azoTcojepXkallie COeOUHEHUS (aMHUHbI M aMUHOKHUCIOTHL, Oenku). BpicokoMoneKynspHbIe
COeIMHEHUS (CMHTETHYECKHE M OMOJOTHYECKU-aKTHBHBIE). MOHOMEp, MOIUMEpP, CTPYKTYPHOE 3BEHO.
[Tonumepu3zanys dTUaeHa Kak OCHOBHOE HAaIIPaBJIEHUE €r0 UCIOJIb30BAHUS.

OK 01
OK 02
OK 04
IIK 1.1
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I'enetnueckas cBA3b MCXKIY KilaCCaMHU OpraHHu4Y€CKUX COGI[I/IHCHI/Iﬁ

I[MpakTuyeckue 3aHATHS

CBoiicTBa OpraHMYECKMX COEAMHEHUN OTAEIbHBIX KJIACCOB (TPUBHAIbHAS M MEXAyHapoJHas
HOMEHKJIATYpa, XUMHUECKUE CBOMCTBA, CIIOCOOBI MOJMYYCHHUs): MpeAeibHbIe (AIKAHBI U IIUKIOAIKAHBI),
HenpeaeabHble (AIKEHbI, aIKUHBI U aJIKaJAMEHbl) U apOMAaTUYECKHUE YIIIEBOJOPO/Ibl, CIUPTH U (HDEHOJIBI,
KapOOHOBBIE  KUCJIOTBI M 3QUpPbI, albJErHAbl W  KETOHbl, AaMHMHbI W  aMHHOKHCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COECIUHEHUS. 3aJaHusl Ha COCTaBICHHE YPaBHEHUI XMMHUYECKUX PEaKLHH ¢
Y4aCTHEM OPraHMYECKUX BEIIECTB HA OCHOBAHUU MX COCTaBa U CTPOCHHUS

CocraBrneHue cxeM peakinuii (B TOM 4HCIE [0 MPEIJOKEHHBIM IIeToYKaM MPeBpalIeHHIl),
XapaKTEepU3YIOIIUX XUMUYECKUE CBOMCTBA OPraHWYECKUX COEIMHEHUH OTAEIBHBIX KJIACCOB, CIIOCOOBI
UX TIOJIyYEHHMS M Ha3BaHUE OPraHMYECKUX COENMHEHUH 10 TPUBHAIBHOW WM MEXKIYHAPOJAHOU
CUCTEMAaTUYECKON HOMEHKJIATYpeE.
Pemienne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETHMYECKMX 3aJaHUl HAa CBOMCTBA OPraHUYECKHX
COEJIMHEHUI OT/IEIBHBIX KJIaCCOB

JlabopaTopnasi padora

JlaboparopHas paboTa “ XHUMHUYECKHE CBOMCTBA CIIUPTOB U YKCYCHOM KHCIOTHL. CBOHCTBa >KMpPOB H
YTJIEBOJIOB".

Tema 4.3.
WNnentuduxarus
OpPTaHHYECKUX
BEIECTB, UX
3HAYEHUE U
MIPUMEHEHUE B
OLITOBOH U
MIPOU3BOJICTBEHHOU
EeITEIbHOCTH
yeJIOBEKA

OcHoBHOE CoACpKaAHUEC

Teoperuyeckoe o0yueHue

buooprannueckue coenuHenus. llpumeHeHue u Ouonorudeckas poib yrieBoaoB. OKucCIEHHE
VIJEBOJOB — HCTOYHHUK OHHEPrHMM JKMBBIX oOpranu3smMoB. OOMacTM NPUMEHEHHS AaMHHOKHUCIOT.
[IpeBpamienust OenkoB MUIIM B opraHu3me. buonornyeckue ¢yHkuuu OenkoB. buonornueckue
¢GyHKIMM kKpoB. Ponb oprannyeckoil XMMUM B pellieHuH nMpo0JeM MUIEeBoi 0€30macHOCTH

Pons opranmdeckoil XMMUM B peHIEHWH NPOOJIEM SHEPreTHUYECKOW Oe30MacHOCTH, B Pa3BUTHHU
MEIUIINHBI, CO3JaHUH HOBBIX MAaT€pPHAJIOB, HOBBIX HCTOYHUKOB SHEPTUU (AIbTepHATHBHBIC UCTOYHUKHU
sHepruM). OnacHOCTh BO3ACWUCTBUS Ha >KUBbIE OpPraHU3Mbl OPraHMYECKHUX BEIIECTB OTIEJIbHBIX
KJIacCOB (YTJIEBOJOPOBI, CIUPTHI, (EHOIBI, XJIOPOPTaHMYECKHE MPOU3BOIHBIC, ABICTUILI U Ap.),
CMBICJI TOKA3aTeNs MPEIEIBbHO JONYCTUMON KOHUEHTPALNMT

OK 01
OK 02
OK 04
IIK 1.1
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JlabopaTopHble 3aHATHSA

JlaGopaTopHas padora: “VneHTruduKamnms opraHM4eCKuX COSTUHEHNN OTACIbHBIX KIacCOB”
WNnentudukanus opraHMueCKUX COSIUHEHUHN OTIEIbHBIX KJIAcCOB (Ha MPUMEPE aubACTHUIOB, KpaxMaa,
YKCYCHOM KHCIOTHI, O€JIKOB W T.I.) C HCIOJb30BaHUEM HX (U3UKO-XUMHYECKHX CBONCTB U
XapaKTEepHBIX KauyeCTBEHHBIX peakuuil. JleHarypamus Oenka npu HarpeBaHud. LIBeTHBIE peakiuu
0enkoB.BO3HUKHOBEHHE AaHAJUTHUYECKOTO CHUTHAJa C TOYKH 3pPEHUS XUMHYECKHX IPOILIECCOB MPHU
MPOTEKAHUN KAaYECTBCHHOW PEAKITNH, TO3BOJISIFOIICH UACHTH(PHUIIMPOBATH MPE/TI0KEHHBIC OPraHUYCCKIEC
BelIeCTBA

Pasnea 5.

Kunernueckue u TepMOAUHAMUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUSI XMMHYECKHX PeaKkuuii

CxopocTb
XHUMHYECKHUX
peaKkuui.
XHUMHUYECKOE
paBHOBECHE

OcHoBHOE CoacCpKaHuEC

TeopeaneCKoe oﬁyqeﬂue

CKOpOCTb peakIiM, €€ 3aBUCHUMOCTb OT Pa3IM4YHBIX (PAKTOPOB: MPUPOIBI PEArHpYIOLIMX BEIIECTB,
KOHLEHTpPALlUK pearupyromux BeUIeCTB, TeMIepaTypbl M IUIOUIAJM PEAKIMOHHOW TMOBEPXHOCTH.
TemnnoBblie 3G HEKTh XUMUYECKUX peakIvid. DK30- U SHIOTEPMHUUYECKHUE, PEAKLIUH.

OOpatumocTh peakuuid. XMMHUYECKOE PAaBHOBECME U €ro CMELIEHHE I0J JEeHCTBUEM pa3IHMYHbIX
(akTOpOB (KOHIEHTpAlMsl peareHTOB WM MPOIYKTOB pEaKIMH, JaBIeHUE, TEMIIepaTypa) UIsl CO31aHus
ONTHMAJIbHBIX YCIOBUN MpOTEKaHUs XUMHUecKux nporeccoB. [Ipunnun Jlelllarenne

OK 01
OK 02
IIK...

IIpakTHYeckue 3aHATHA

Perienue npakTHKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha aHaIU3 (aKTOPOB, BIUSIONIMX Ha H3MEHEHUE
CKOPOCTH XMMHUYECKON peakiuy, B T.4. C MO3UIMUNA SKOJOTUYECKH 11€7ecO00pa3HOro MoBeAeHUs B ObITY
U TPYAOBOM EATEIBHOCTH B LIEIAX COXPAHEHUS CBOETO 310POBbs U OKPYKAIOLIEH IPUPOJHOU CPEBI.
Pemrenne mnpakTHKO-OPUEHTHUPOBAHHBIX 3aJaHUM Ha mnpuMeHeHue npuHnuna Jle-Illarense mid
HaXOXXJCHHUS HalpaBlIeHUs] CMELICHHs pPaBHOBECHUS XUMHUECKOM peakiuu U aHalu3 (axKTopoB,
BJIMSIIOINUX HA CMEIEHNE XUMUYECKOTO PABHOBECHS

OK 01
OK 02

Pa3pgea 6.

PacTBopsI
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Tema 6.1. OcHoBHOE coJiep:KaHue OK 01
TTonsTue o Teoperndeckoe odyuenune OK 02
acTBOpax =
p p PactBopenne kak ¢usnko-xumuueckuil mpormecc. PactBopel. CrocoObl MPHUTOTOBIEHUS PACTBOPOB. OK 07
PactBopuMocTe. MaccoBasgs nons  pacTBOpeHHOro BenlecTBa. (CMbICH IOKa3aTens MpeAesbHO
JIOIYCTUMOM KOHIIEHTPALMHU U €r0 UCII0JIb30BaHUE B OLIEHKE IKOJIOIMUYECKOI 0€3011aCHOCTH.
[IpaBuia sKONOrMYECKU 1e1ecoo0pa3HOro MOBEACHUS B OBITY W TPYAOBOM ACSITENBHOCTH B LIEJSIX
COXPAHEHUS CBOETO 3JI0POBbS M OKPYXKAIOLIECH MPUPOIHON CPEbl; OMACHOCTh BO3ACHCTBUS HA >KUBBIE
OpraHu3Mbl OIIPE/IETICHHBIX BEILIECTB.
Pemrenne mpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHUI Ha PaCTBOPHI, UCIIOIb3YEMbIE B OBITOBOM U
IIPOU3BOJICTBEHHOM JESTEIBHOCTH YEIOBEKa
Tema 6.2. OcHOBHOE co/ep:KaHue OK 01
Hccnenosanne | j1aGoparopubie 3ansTus OK 02
CBOMCTB
ACTEODO JlaboparopHas padota «lIpuroroBienue pacTBOPOB». OK 04
TBOPOB . o
p P [IpuroToBneHue pacTBOPOB 33aJJaHHON (MaccOBOM, %) KOHIIEHTpALUU (C MPaKTUKO-OPHUEHTHPOBAHHBIMH IIK 1.1
BOIIPOCaMHM) U OTIpeZieNIEHNE CPeibl BOJHBIX PACTBOPOB.
Penrenue 3a1a4 Ha TPUTOTOBIIEHUE PACTBOPOB
IIpodeccuonanbHO-0OpHMEeHTHPOBAHHOE CO/lep:KaHMe (colep:KaHue MPUKJIATHOTO MOLYJIsl)
Paszpnen 7. Xumus B ObITY M IPOM3BOICTBEHHOMH 1eATEJIbHOCTH YeJI0BeKa OK 01
Xumusi B OBITY U |OcHOBHOE cOjlepsKaHue OK 02
MPOU3BOJACTBEHHOMN
p a Teopernyeckoe o0yueHue OK 04
NEeATEILHOCTH v v = OK 07
ertoBeKa Hosgeiimue nocTikeHuss XUMUYECKONH HAyKU U XUMHYECKON TeXHOJIOTHH. Ponb Xxumun B obecriedeHun
q

HKOJIOTMUYECKOH, SJHEPreTUYEeCKON U MUIIeBONW 0€30MacHOCTH, pa3BUTUU MeIUIMHBL. [IpaBuia noucka u
aHamM3a XUMHYECKOW HH(pOpMAIMM M3 pPa3IMYHbIX HMCTOUYHUKOB (HayuyHas H YydeOHO-HaydHas
JUTepaTypa, Cpe/icTBa MaccoBor nHpopmanuu, ceth HTepHET)

IMpakTuyeckue 3aHATHSA

ITouck M aHamu3 KEHCOB O NMPUMEHEHUM XMMHUYECKMX BELIECTB M TEXHOJOTHH C yueToM Oynymiei
npodeccnoHabHOM ~ EATENbHOCTH MO  TEeMaM:  BaKHEWIIME  CTPOUTENIbHbIE  MaTepHallbl,
KOHCTPYKLIMOHHBIE MAaTE€pUalbl, KpPACKU, CTEKIO, KEpaMHMKa, MaTepuallbl Il  JJICKTPOHUKH,
HAaHOMAaTEpHaJIbl, TEKCTWJIbHBIE BOJIOKHA, WCTOYHHMKU DHEPrUHM, OPraHUYECKHE U MHUHEPAJIbHBIE
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ynoOpeHus, JIeKapCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUS.
3ammra: [IpencraBienne pe3ynbTaToB penieHns KeicoB B (hopMe MUHU-IO0KIAA ¢ Ipe3eHTalen

IIpomeskyTOUHAs aTTecTALMS 1O AUCHUIJIMHE (3a4eT)

Bcero

68
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3. VCJIOBUSI PEAJIU3ALIUM [TPOTPAMMOBI OBIIEOBPA30BATEILHOM
JACITUTIMHBI

3.1. TpeboBaHusl K MUHUMAJIbHOMY MaTEPHAIbHO-TEXHUUYECKOMY
00ecCIeyeHuIo

st peanuzanuy MporpaMMbl TUCHMIUIMHBI TOJKHBI OBITH MPETYCMOTPEHbI
CIIEYIOIINE CTIeHaIbHbIC TOMEIICHUS: YIeOHbIN KaOMHET XUMHUU H/HIIN Y4eOHOM
XUMHUYECKOH JTa00paTOpHH.

O6opynoBanne y4yeOHOro KaOWHETa (HATJSAHBIE TMOCOOWS): HAOOPHI
HIAPOCTEPIKHEBBIX MOJENIECH MOJEKYJ, MOAEIH KPUCTAIMYECKUX PELIETOK,
KOJUIEKIIUU TPOCTBIX M CJIOXHBIX BEIIECTB W/WIM KOJJICKIIMH TOJUMEPOB;
KOJUICKIUSI TOPHBIX TTOPOJ U MUHEpaJIoB, Tabauia Meneneena.

Texnuueckue cpeactBa OOyYEHHs: KOMIBIOTEp C  YCTpOHCTBaMH
BOCITPOU3BEJEHUS 3BYKa, MYJIbTUMEIUA-TIPOECKTOP C 3KPAHOM, MYJIbTUMEIUNHAs
JTOCKa.

OGopynoBanue jabopaTopuu U pabOUMX MECT Ja0OpaTOpUU: MEH3YPKH,
MUMETKU-KaNeIbHULIBI, TEPMOMETPBI, MHUKPOCKOM, JIYNbl, MpPEAMETHbIE U
MOKPOBHBIE CTEKJIA, IUIAHIIETHl JUIsl KaleJdbHBIX peakuuid, (QuiIbTpoBaIbHas
OyMmara, MpOMBIBAJIKH, CTEKJISIHHbIE MPOOUPKHU, PE3MHOBBIC MPOOKH, (POHAPUKH,
HA0Op pPEAKTUBOB, CTEKISHHBIC NaJOYKW, IITATHBBI [JIsI TPOOMPOK; MEpPHBIE
UUJIMHAPHI, BOPOHKU CTEKJISIHHBIE, BOPOHKH JENHUTENbHbIE HUIuHapudeckue (50-
100 ™), CTYmKM C TECTUKOM, (appopoBble YalllKHM, HTUHUETHI, (UIBTPHI
OyMa)kHble, BaTa, MapJis, YacOBbIE CTEKJA, HJIEKTPOIUIUTKH, JabOpaTOpHbIE
IITATUBBI, CIUPTOBBIE TOPEIKH, CIHYKH, TPUOOp sl MOJYy4eHUs Ta3oB (WU
npoOupKa C ra300TBOJHON TPYOKOi), JAepKaTenu sl MPOOMPOK, CKIISTHKH IS
XpaHEHHUs PEaKTUBOB, pa3JaTOUYHbIC JIOTKH; XuMuUueckue crakanel (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 TEepMOCTAT), CTEKJISTHHBIE MaJ0YKH; KOHUYECKUE KOJIOBI JiJisi TuTpoBanus (50
u 100 wmu); WMHAMKATOpHbIE NOJOCKUA Uil ompexaeneHus pH u cranmaptHas
WHJMKATOpHAs IIKaJIa; YHUBEPCAIbHbIN UHIUKATOP; TTureTky Ha 1, 10, 50 mu (unu
no3atopbl Ha 1, 5 u 10 mut), GropeTku A TUTPOBAHUS, MEAUIIMHCKUE IIMPHUITHI HA
100-150 mu1, mabopaTopHbIE W/WIIM aHATUTUYECKHE 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,
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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

JlononHuTENnbHAS TUTEPATYpAa:

Ne i/t

Hctounuk

1

Xumust: 10 kmace: 6a30Bbiii ypoBensb : yueOnuk / B. B. Epemun, H. E. Ky3pmenko, B. U.
Tepenun [u ap.] ; mox penmakumeir B. B. Jlyamna. — 9-¢ usnm., crep. — Mocksa :
[Tpocsemenne, 2022. — 204 c. — ISBN 978-5-09-087935-4. — TekcrT : 21neKTpOHHBIH //
Jlans : anexkTponHo-0uOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/335159

Xumus: 11 kmacc: 6a30Bbiit ypoBeHb : yuebnuk / B. B. Epemun, H. E. Ky3pmenko, A. A.
Hpo3znos, B. B. JIynun ; nox penakuueit B. B. Jlynuna. — 9-e uza., crep. — Mockaa :
[Ipoceemenue, 2022. — 223 c. — ISBN 978-5-09-087938-5. — Tekcr : 31eKTpOHHBIN //
Jlanb : anekTpoHHO-OMOMMoTeyHas cucrema. — URL: https://e.lanbook.com/book/334901

I'munka, H. JI. OOmas xumust. 3agaui 1 yOpaKHEHHUS ;| Y4eOHO-TIPaKTHYECKOe 1mocodue
Uit cpeaHero npodeccronansaoro odpaszosanus / H. JI. I'munka ; mon penakmueit B. A.
[Tonkora, A. B. babkosa. — 14-e¢ m3a1. — Mocksa : U3narensctBo IOpaiit, 2023. — 236
c. — (IIpodeccuonansnoe obpazosanue). — ISBN 978-5-534-09475-6. — Tekcr :
eKTpoHHbI  //  OOpaszoBartenbHass miatgopma IOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/512152

Hlep6axos, B. B. Heopranuueckas xumus. Bonpocs! u 3agauu : yueGHOe nocoOue s
cpennero mpodeccuonansHoro obpazosanus / B. B. lllepbakos, A. A. dupep, H. H.
Bbap6otuna. — 2-e m3a., ucnp. u gon. — Mocksa : M3narensctBo IOpaiit, 2023. — 107
c. — (ITpodeccuonansuoe obpazosanme). — ISBN 978-5-534-09133-5. — Tekcr :
anexkTpoHHbeld //  OOpazoBarenbHas 1atdopma  Opaitt  [caiit]. —  URL:
https://urait.ru/bcode/515522

AmapneB, A. . OOmas xumusi. COOpHUK 3aJaHUil ¢ MIpUMepaMu pelIeHui : yuyeOHoe
nmocobue mns cpeaHero mpodeccuonansHoro obpazomanus / A. W. Amapues, JI. WU.
Adonuna. — 2-e u3f., ucnp. u gon. — Mocksa : Uznatenscto KOpaiir, 2023. — 127 c.
— (IIpodeccronanmbaoe obOpazoBanme). — ISBN 978-5-534-09932-4. — Texker
anexkTpoHHbd //  OOpazoBarenpHass 1atrdopma  FOpaitr  [caiit]. — URL:
https://urait.ru/bcode/514556

HepI/IO,Z[I/I‘-ICCKI/IC HU3JaHus:

Ne i/t

Uctounuk

EctecTBeHHbIE M TEXHUYECKHE HAYKHU : Hay4d. )KypHan / ri. pea. A. . XaBkuH. — MockBa
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https://e.lanbook.com/book/335039
https://urait.ru/bcode/512152
https://urait.ru/bcode/515522

000 "UzpatensctBo "CmytHuk+", 2002 — .— Bwxoaut 12 pa3 B roa. — ISBN
nedyaTHOU Bepcun 1684 — 2626. — Tekct : HeMmoCpeICTBEHHBIH.

[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 U OIEHKA PE3YJIbTATOB OCBOEHUA
OBIHIEOBPA3OBATEJBbHOU JUCIUITJINHBI
KonTpons u  oumeHka  pe3yabTaToB  OOy4Y€HHs  OCYIIECTBISETCS

IpEenoJaBareyieM B  IIPOLIECCE NPOBEICHUS  NPAKTUYECKUX  3aHATHU U
71a00paTOPHBIX padOT, TECTUPOBAHHUSA, a TAaKKE BBIIOJHEHUS OOYyYarolIUMHUCA
WHIUBUIYAIbHBIX 3a/JaHHM, MPOEKTOB, HCCIENOBaHUN. Pe3ynbrarel 0OydeHHs
ONPEENSIOT, YTO O0y4aromuecs JOJKHBI 3HaTh, IOHUMATh U JIEMOHCTPUPOBATH
10 3aBEPIICHUH U3yYEHHUSI TUCLHUTLIINHBI.

Jlist opMupoBaHMs, KOHTPOJISL U OLIEHKU PE3yJbTaTOB OCBOEHUS YUEOHOM
JUCHUIUINHBI UCIIOIB3YETCS] CUCTEMA OLIEHOYHBIX MEPONPUATHN, TPEACTABIISIIOIIAS
co00i KOMIUIEKC Y4Y€OHBIX MEpONPUATUH, COIVIACOBAaHHBIX C pE3yJibTaTaMu
obyuenus u chopmynupoBaHHeix ¢ ydetom DOI'OC COO (mpeameTHbie
pe3ynbrarsl o aucuuinae) 1 I'OC CIIO.

T
Ne | OK/IK | Monyns/Pasnen/Tema PesynbraTt 00yueHus HIHBL OHCHOHHBIX

MEPONPHUITHI
I | OcHOBHOE coepx)aHue
1 Pazgen 1. OcHoBBI ®opmMynrpoBaTh 0a30BbIC
CTPOEHHMSI BEIlleCTBA MOHATHUS ¥ 3aKOHBI XUMHUH
1.1 |OK 01 CrtpoeHune aToMOB CocraBnars xummnueckue |1. Tect «CtpoeHne aToMoB

XUMUYECKUX DJIEMEHTOB |(POPMYJIBI COEIMHEHUH B |XUMHUYECKHUX JIEMEHTOB U
U PUPOAA XUMUYECKON |COOTBETCTBHH CO pUpoaa XUMUYECKON
CBSI3U CTEIICHBIO OKHCICHUS CBSI3H».

XHUMUYECKHX DJIEMEHTOB, |2. 3a7a4M Ha COCTABJICHHE
WCXOJIS U3 BAJICHTHOCTH U |XUMHUYECKUX POpMYT
3JEKTPOOTPULATENIBHOCTH |IBYXaTOMHBIX CO€UHEHUN
(oxcuaoB, cynbhuaos,
TUAPUJIOB U T.I1.).

3. 3amagus Ha
HCITOJIE30BaHNE
XUMHYECKON CUMBOJIUKU U
Ha3BaHUM COEAUHECHUHN MO
HOMEHKJIAType
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OK/IIK

Monyns/Paznen/Tema

Pesynbrar 00ydeHus

Tume! oLeHOYHBIX
MEpOIPUATHI

MEXIYHApOIHOTO COr03a
TEOPETUYECKON 1
MPUKIATHON XUMUH U
TPUBHAJIbHBIX HA3BAHUU AJIs
COCTaBJICHUS] XUMUYECKUX
dbopMyIT ABYXaTOMHBIX
COeIMHEHUH (OKCHUJIOB,
Cynb(UIO0B, THAPUIOB U
T.IL.) U IPYTUX
HEOPraHUYECKUX
COETMHEHUH OTAENBHBIX
KJIACCOB

1.2

OK 01
OK 02

Ilepuonuueckuil 3aKOH U
tabauna J[. 1.
Menneneesa

XapakTepu3oBaTh
XMUMHUYECKHE HJIEMEHTHI B
COOTBETCTBHUH C UX
HOJIO’KEHUEM B
IIEPUOINYECKON CUCTEME
XUMHNYCCKHUX 3JICMCHTOB
J.N. Menneneena

1. Tect «MeTamauueckue /
HEMeTaJlJINYeCKHe
CBOMCTBA,
3JIEKTPOOTPUIIATEIHLHOCTD U
CPOJICTBO K AJIEKTPOHY
XHMUYECKHX DJIEMCHTOB B
COOTBETCTBUE C X
3JIEKTPOHHBIM CTPOCHHUEM U
ITOJIOKEHUEM B
NIEPUOINYECKON CUCTEME
XHUMUYECKHUX DJIEMEHTOB
J.1. MenneneeBay.

2. llpakTrueckue 3amanus
Ha YCTaHOBJICHUE CBSI3U
MEXIy CTPOCHHEM aTOMOB
XHUMUYECKHUX DJIEMEHTOB U
NEePUOIUYECKUM
M3MECHECHUEM CBOMCTB
XHUMUYECKHUX DJIEMEHTOB U
HUX COSINHECHUN B
COOTBETCTBUH C
MOJIOXKEHUEM
[Iepnoanueckoii cucreme.
3. IIpaktuko-
OPUEHTHPOBAHHBIE
TEOPETUUECKUE 3aJaHusl Ha
XapakTepU3alnio
XHUMUYECKHUX DJIEMCHTOB:
«Merammnyeckue /
HEMETaJUIMYECKUe
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OK/IIK

Monyns/Paznen/Tema

Pesynbrar 00ydeHus

Tunbl oleHOYHBIX
MEpOIPUATHI

CBOMCTBA,
3JICKTPOOTPHUIIATEIHLHOCTD U
CPOJICTBO K AJICKTPOHY
XHMHUYECKHX DJIEMEHTOB B
COOTBETCTBHUE C UX
AJIEKTPOHHBIM CTPOCHUEM U
IIOJIOKCHUEM B
IIEPUOIUYECKON CUCTEME
XHMUYCCKHUX DJIEMECHTOB
J.1. MenneneeBa»

Pasznen 2. XuMuueckue
peakiuumn

XapakTepru30BaTh THUIIbI
XUMUYECKUX PeaKui

KonTtponpHas padora
«CTpoeHue BelecTBa u
XUMHYECKUE PEAKIII

2.1

OK 01
OK 04

THIIBI XUMHUYECKUX
peakuuii

CocCTaBIATh peakIuu
COCTMHCHMS, PA3JIOKCHUS,
oOMeHa, 3aMelIeHHS,
OKHCIIMTEIIBHO-
BOCCTaHOBUTEJILHBIC
peakiu

1. 3agaun Ha coCcTaBIIEHHE
YpPaBHEHUH PEaKIUM:

— COEIMHEHM S, 3aMELICHUS,
pas3ioxeHus, 0OMeHa;

— OKUCJIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX
pEaKLHUii C HCIIOJIH30BAHUEM
METO/1a AJIEKTPOHHOTO
Oananca.

2. 3agaun Ha pacyeT Macchl
BEIIIeCTBA UJIH 00bEMa
ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA,
Macce Uil 00BEMY OJTHOTO
U3 YYaCTBYIOIIUX B
pEaKLHUH BELIECTB; PACUETHI
Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA)
MPOJIYKTOB PEAKLIUU, ECITU
OJIHO U3 BEIIECTB UMEET
pUMECH

2.2

DNEeKTpoNIUTHYECKas
JUCCOIMAIINI U MOHHBIN
o0OMeH

CocTaBnaTh ypaBHEHUs
XUMHUYCCKUX peaKI_[I/II/I
HOHHOTO 0OOMEHa ¢
ydacTUEM
HeopFaHI/I'-IeCKI/IX BCIIIECTB

1. 3aganus Ha cOCTaBIIEHHE
MOJIEKYJIIPHBIX U MOHHBIX
peaKIuil ¢ yyacTUEM
KHCJIOT, OCHOBAaHUH 1
COJIEH, yCTAaHOBJICHUE
M3MEHEHUS KUCIIOTHOCTH
cpenbl

2. JJaboparopHas paboTa
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OK/IIK

Monyns/Paznen/Tema

Pesynbrar 00ydeHus

Tume! oLeHOYHBIX
MEpOIPUATHI

"THUIIBI XUMUYECKUX
peakuuii"

Paznen 3. Crpoenue u
CBOMCTBaA
HEOPTraHUYECKHUX
BEIIECTB

HccnenoBath cTpoeHue u
CBOWCTBA HEOPTAaHUYECKUX
BEIIECTB

KontponpHas padora
«CBoiicTBa
HEOPraHUYECKUX BEIIECTB)»

3.1

OK 01
I1K..

Knaccudukanms,
HOMEHKJIaTypa U
CTpOCHHE
HEOPTaHHYECKUX
BEIIIECTB

Knaccudunuposars
HEOpPraHUYeCcKue
BELIECTBA B COOTBETCTBUU
C UX CTPOEHUEM

1. Tect «Homenkiarypa u
Ha3BaHHUE HEOPTaHUYECKUX
BEIIECTB UCXO/I U3 UX
XUMUYECKON (hOPMYJIBI UITH
COCTABJICHUE XUMHYECKOU
(bopMyIBI HCXOS U3
HA3BaHUS BEIECTBA 110
MEXTYHApOIHOHN HIIN
TPUBHAIBHOU
HOMEHKJIAType».

2. 3aauu Ha pacyer
MaccoBOM J0JH (Macchl)
XUMHUYECKOTO JIEMEHTA
(coenuHeHus1) B MOJIEKYJIE
(cmecn).

3. I[IpakTrueckue 3agaHus
1o kiaccupuKaiuu,
HOMEHKJIaType U
XUMHYECKUM (hopmyrnam
HEOPTaHUYECKUX BEIIECTB
pa3IUYHBIX KJIACCOB.

4. TlpakTryeckue 3a1aHus
Ha OIpe/ieJIeHHe
XUMUYECKON aKTUBHOCTH
BEILECTB B 3aBUCUMOCTHU
BUJIa XUMUYECKOU CBSI3U U
TUIA KPUCTATTMYECKOMN
pereTku

3.2

OK 01
OK 02
IK...

DU3NKO-XUMHUYECKHE
CBOMCTBA
HeopFaHI/IquKI/IX
BEIIECTB

YcraHaBauBaTh
3aBUCUMOCTh (PU3UKO-
XUMHYECKHX CBOMCTB
HEOPTraHUYECKHUX BEIIECTB
OT CTPOCHHSI aTOMOB H
MOJIEKYJI, & TAK)KE TUIIa
KPUCTAJTNYECKOM
peueTku

1. Tect «OcobeHHOCTH
XUMHYECKHX CBOMCTB
OKCHUJIOB, KHCJIOT,
OCHOBaHUH, aM(pOTEPHBIX
TUJPOKCHUJIOB U COJIECH».

2. 3aaHus Ha cOCTaBJICHUE
YpaBHEHUN XUMUYECKUX
peaKkiuii ¢ yyacTueM
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OK/IIK

Monyns/Paznen/Tema

Pesynbrar 00ydeHus

Tunbl oleHOYHBIX
MEpOIPUATHI

IIPOCTBIX U CIOKHBIX
HEOPraHUYECKUX BEILECTB!
OKCHJIOB METAJLJIOB,
HEMETAJJIOB U aM(OTEPHBIX
JJIEMEHTOB;
HEOPraHUYECKUX KHUCIIOT,
OCHOBaHUU U aM()OTEPHBIX
TU/IPOKCHUIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEepU3YIOLINX UX
CBOMCTBA U CLIOCOOBI
IIOJIyYEHUSI.

3. IIpakTuko-
OpUEHTUPOBAHHBIE
TEOPETUUECKHE 3a/laHus Ha
CBOMCTBA U ITOJIy4YEHHUE
HEOPraHUYECKUX BEIIECTB

3.3

OK 01
OK 02
OK 04

Unentuduxanus
HEOPTraHUYECKUX
BEIIECTB

Hccnenosars
KAa4yCCTBCHHBIC peaKIII/II/I
HEOPTraHWYECKUX BEIIECTB

1. [IpakTuko-
OPUEHTUPOBAHHBIC 3aJaHUs
10 COCTaBIICHUIO
XUMHYECKHUX PEaKIHii ¢
y4aCTHEM HEOPTaHMYECKUX
BEIECTB, UCIOJIb3YEMBIX
JUTSL IX UJIEHTU(DHUKAIIAN.
2.Jlaboparopnas paboTa:
“Unentuduxanus
HEOPTaHWYECKUX BEIIECTB”

Paznen 4. Ctpoenue u
CBOMCTBA OPraHUYECKHUX
BELIECTB

HccnenoBath cTpoeHue u
CBOMCTBA OPraHUYECKHUX
BEIIIECTB

KonTponbnas pabora
«CTpoeHue U CBOWCTBA
OpPraHUYECKUX BEILIECTB»

4.1

OK 01
I1K...

Knaccudukanus,
CTPOEHHE U
HOMEHKJIaTypa
OpPraHMYECKUX BEILECTB

Knaccugpunuposars
OpraHUYeCcKHe BEIECTBA B
COOTBETCTBHUH C UX
CTPOCHHUEM

1. 3aganus Ha cocTaBIEHUE
Ha3BaHUU OPraHUYECKUX
COE€IUHEHUH I10
TPUBHUAIILHON WIH
MEXIYHAPOAHOU
CHCTEMAaTHUECKOM
HOMEHKJIATypE.

2. 3amaHus Ha COCTaBJICHUE
MOJTHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX (hOpMYIT
OpraHUYECKUX BEIIECTB
OTJEIBHBIX KJIACCOB.
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OK/IIK

Monyns/Paznen/Tema

Pesynbrar 00ydeHus

Tunbl oleHOYHBIX
MEpOIPUATHI

3. 3ajaun Ha ornpezaeneHue
npocreimen GopmyIibl
OpraHUYECKON MOJIEKYJIbI,
UCXOJS U3 DJIEMEHTHOTO
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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