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PabGouass mporpamMmma y4eOHOW IUCIUIUIMHBI pa3padoTaHa Ha OCHOBE (eaepalbHOTO
rOCYyJapCTBEHHOTO  00pa3oBaTeNbHOTO  CTaHAapTa  CpeAHero  obmero  oOpa3oBaHHs,
yTBepkaeHHoro Ilpukaszom Munnpocsemenus Poccum ot 12.08.2022 N 732 u npumepHOit
IPOTPaMMBI 110 JAHHOM 0011e00pa3oBaTeNbHON JUCIUIUIMHE, PACCMOTPEHHON U 0100pEHHOI Ha
3acenanun Ilemarormueckoro cosera ®I'BOY AIIO UPIIO (IIpotokonm Ne 14 ot 30 HOsOps
2022r.).

Opranuzanus-pa3padoruuk padoueii mporpammer: ['BITOY «IOYT'K»

Pa3paboruuk (-n):
D®UO Axkkyaosa P.X, npenoiaBaTeiab XUMHH.

Paccmotpena u oqo6pena Ha 3acenanuu [TIIK «OO»
(HauMeHOBaHHUE)

ITporokon Ne 10 ot  «05» urons 2022r.

[Mpencenarens ITLK: /XycannoBa H.A.

(nonnucy/®UO npencenarens)




AHHOTAIMS

NporpamMmbl 001e00pa30BaTeIbHON Y4eOHOM M CUMIITTUHbBI
(ecTeCTBEHHO-HAYYHBIN)
Jucunmmnaa OO/, 10 Xumus

PaGouasi mporpamma y4yeOHOIM AUCHMIIMHBI pa3padoTaHa Ha ocHoBe TpeboBanuii ®I'OC
CpeaHero oouero oopa3oBaHMs, NMPEABABISIEMbIX K CTPYKType, COACP)KAHUIO U pe3yabTaTraM
OCBOCHHS Y4eOHOH TUCIMILIMHBI, B COOTBETCTBUHM C MPUMEPHOH MPOrpaMMOi MO JAUCIUILIMHE,
pekoMeHnoBaHHOH ~ dexepalbHBIM ~ TOCYJapCTBEHHBIM  aBTOHOMHBIM  YUpEXJEHHEM
«®DenepanbHblii HHCTUTYT pa3BUTHA oOpazoBaHus» (PIAY «DPUPO»). Ilporokon Ne 14 ot 30
HOs10pst 2022 1.

IIporpamma BKJ/II0O4YaeT B ce0s:

- o011as xapakTepucTuka padoueil mporpammsl 00111€00pa30BaTENbHON AUCHUIUINHBL,

- CTPYKTYypa U CoJIepKaHue 00111e00pa3oBaTeIbHON TUCIUTIIIUHBI,

- YCIIOBUS pealu3aluy IporpaMMel 0011e00pa3oBaTeabHON TUCIMITINHEI,

- KOHTPOJIb U OLICHKA PE3yJIbTATOB OCBOEHUS AUCLUIIINHBI.

O0bém o0pasoBaTeIbHOM y4eOHOM HArpy3Kku o0y4arommerocs —174 yaca, B TOM 4ucie:
00s13aTeNIbHOM ayTMTOPHOW ydeOHOW Harpy3ku oOyuwaromierocs - 152 dgaca, teopermueckas
noarotopka 120 dacoB, B TOM umciie B ¢GopMe INMPaKTHUYECKOW MOATOTOBKM — 32 daca,
naboparopHbele (TpakTHYECKWE) 3aHsATHS 32 Yaca, B TOM YHCI€ B (QopMe MNPaKTUICCKOM
MOJATOTOBKU — 16 4acoB, caMOCTOSATENbHONW ayAHTOpPHOM paboTel oOyuatomierocss — 0 vacos,
KOHCYJIbTAIlNH - 14 9acoB, SK3aMeH - 8 4acos.

®opma NpPoMeKYTOUYHOM aTTecTannu — JK3aMeH

HaumeHoBaHue pa3aesioB JUCHUIINHBI:

Bsenenue.

Pasnen 1. OcHOBBI cTpOEHHUS BeLeCTBa

Tema 1.1.CtpoeHne aTOMOB XMMHUYECKHX JIEMEHTOB U IIPUPOJIa XUMUYECKOU CBS3U
Tema 1.2.I1lepuoanyeckuii 3akoH u tabauua J[.M. Menneneesa

Paznen 2. Xumunueckue peakuuu

Tewma 2.1. Tunbsl XUMHYECKUX PEAKLIMMA

Tewma 2.2. DnexkTponuTuyecKasi IUCCOIUALNAS U HOHHBIN OOMEH

Pa3nen 3. CtpoeHue U cBOMCTBAa HEOPraHUYECKUX BELIECTB

Tema 3.1. Knaccudukanusi, HOMEHKJIATypa U CTPOEHUE HEOPTraHUYECKUX BEIIECTB
Tema 3.2. ®U3UKO-XUMUYECKUE CBOMCTBA HEOPTAHUUECKUX BEILIECTB

Tema 3.3. Unentuduxarysi HEOpraHM4eCKUX BEIIECTB

Pasznen 4. CtpoeHue u cBONCTBA OPraHUYECKUX BELLIECTB

Tema 4.1. Knaccugukaius, HOMEHKIATypa U CTPOSHHE OPraHNYECKUX BEIECTB
Tema 4.2. CBolicTBa OpraHMYECKUX BEIIECTB

Tema 4.3. UnenTudukaiys opraHi4eckix BEIIeCTB, UX 3HaYeHUE U MPUMEHEHHE B OBITOBOM 1
MIPOU3BOJICTBEHHON JESTEILHOCTH YeJIOBEKa

Paznen 5.Kunetnveckne U TEPMOAMHAMUYECKHE 3aKOHOMEPHOCTH MTPOTEKAHHUS XUMUYECKUX
peakuui

Tema 5.2.CkOpOCTh XMMHUYECKUX pPEAKIUN. XNUMHUECKOE PAaBHOBECHE

Pasznen 6.PacTBOpBL.



Tema 6.1.IlonsTHe 0 pacTBOpax

Tema 6.2. MccnenoBanue CBOWCTB pacTBOPOB

Paznen 7. Xumus B ObITY U TPOU3BOACTBEHHOM JIESITEIIBHOCTH YEJIOBEKA
Tema 7.1.Xumust B ObITY U IPOU3BOJICTBEHHOM JESTEILHOCTH YeIOBEKa

Paznen 8. OcHOBBI 1a00PaTOPHOM MTPAKTUKH
Tema8.1. OCHOBBI Ta0OPATOPHOM MTPAKTUKH B MPO(ECCHOHATBHBIX JTAOOPATOPHUIX
Tewma 8.2. Xumudeckuii anaius mpod Bo bl

Tewma 8.3. Xumuueckuii KOHTPOJIb Ka4ecTBa MPOTYKTOB MUTAHUS



COJEPXXAHUE

OO6m1as xapakTepucTuka padodeid mporpaMMbl 0011e00pa3oBaTeIbHON
JUCITUTUIAHBI
CrtpykTypa u conepkanue o01meo0pa3oBaTeIbHON TUCITUTLIAHBI

YcnoBus peanusamnuy mporpaMmMbl 001eo0pa3oBaTeIbHON TUCITUTUTHHBI

KOHTpOJIB M OLCHKA PE3YyJIbTAaTOB OCBOCHUA AW CHUILIINHBI

CcTp.

13
26
27



1. ObLIASA XAPAKTEPI/ICTI/IKAUPABO‘IEI?'I ITPOI'PAMMBbI
OBIIEOBPA3OBATEJIBHOU JUCHUIIJINHbI

Oo6meobpazoBatenbHas auctuuinaa «OO/.10 Xumusy sBiseTcss 00s13aTEIIEHON 4acThiO
00111e00pa30BaTEILHOrO IHUKJIA 00pa3oBaTeibHOM Mporpammbl B cootBeTcTBUU ¢ I'OC CIIO
no npodeccun 43.01.09 IloBap, konguTep, peanuzyeMoil Ha 0a3e OCHOBHOTO OOILIEro
oOpazoBaHwUs.

[Iporpamma paspaborana Ha ocHoBaHuu TpeboBanmii @®I'OC cpegnero obimero
obpazoBanus. Ha uzydenue nucuuminabl «OO/[.10 Xumus» Ha 6a30BOM (MK YIITYOJICHHOM)
ypoBHE oTBOAMTCS 152 Haca.

1.2. llenu v miaHupyembie pe3ysibTaTbl OCBOCHUS AUCIUTITUHBL:
Conepxxanne mporpaMmmbl oOmeodpazoBarenbHor  auctuiinabl  «OOJ 10 Xumus»
HAIPAaBJIEHO HA JOCTUKEHHE CIENYIOIIMX LEIEH:

1.2.1. leau v 3212494 AUCUUIJIMHBI

®opMupoBaHUE y CTYACHTOB IIPEICTABICHHS O XUMHUYECKON COCTaBIISIONIEH €CTECTBEHHO-
HAay4YHOW KapTUHBI MHUpA KaK OCHOBBI MPUHSTHS PEIICHUM B KU3HEHHBIX M ITPOU3BOJACTBEHHBIX
CUTYaIIUSIX, OTBETCTBEHHOT'O TIOBEJICHUS B IPUPOTHOM Ccpeie.

3agauyu AUCHMILINHBI:

1) chopmupoBaTh MOHUMAHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYECKHX MPOIECCOB U
SBIICHUH B OKpYXKalolllel cpeie, LEeNOCTHOW HayyHOW KapTUHBI MHUpPA, B3aUMOCBS3H U
B3aMMO33aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTaBJATH (OPMYJIbl HEOPTaHUYECKHX U OPraHMYEeCKUX BEIECTB,
YpaBHEHUS XUMHUYECKHX pEaKlMid, OOBICHATH WX CMBICI, WHTEPHPETUPOBATH PE3YJIbTATHI
XUMHUYECKHUX IKCIIEPUMEHTOB,

3) chopMupoBaTh HABBIKK MPOBEIACHUS MPOCTEHIINX XUMHUYECKUX IKCIIEPUMEHTATBHBIX
UCCIIEIOBAaHUM ¢ CcOONMIOJIeHueM TMpaBuil 0Oe30MacHOro OOpallleHWs C BeleCTBaMU U
71a00paTOpHBIM 000PYI0OBaHUEM;

4) pa3BUTh YMEHHUS HCIOJIB30BaTh MHPOPMAIMIO XUMHUECKOTO XapakTepa U3 pa3iHuHbIX
HMCTOYHHMKOB;

5) chopmupoBaTh yMEHHUS TMPOTHO3ZUPOBATH TOCIEACTBUS CBOCU JAEATEIBHOCTH H
XUMUYECKHUX MTPUPOTHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MPOIIECCOB,;

6) cdhopmupoBaTh TNOHHUMAaHUE 3HAYUMOCTH JOCTWIKEHUM XUMHUYECKOW HaAyKu U
TEXHOJIOTH JIJIsl pa3BUTHSI COIMATLHOM M MPOU3BOJICTBEHHOMU cep.



1.2.2. Ilnanupyemsble pe3yJIbTaThl OCBOCHHS 00IIe00pazoBarenbHON AUCIUIUTHHBI B cOOTBeTCTBUH ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC COO.

Kox ¥ HauMeHOBaHHe
GopmMupyembIx
KOMIIeTeHIIMH

IInanupyemble pe3ybTaThl 0CBOCHHS THCIUILIUHBI

Oﬁmnel

I[I/ICIII/Il'l.]'II/Il-IaprIe2

OK 01. Beibupats criocoObt
peuieHus 3a1a4
npoeCCUuOHATIBLHON
NESATSIIbHOCTH
PUMEHHUTEIBHO K
Pa3TUYHBIM KOHTEKCTaM

B yacTu Tpy10BOI0 BOCIUTAHMS:

- TOTOBHOCTb K TPYyHY, OCO3HAHHE ILIEHHOCTH MAaCTEPCTBa,
TPYIOIO0ue;

- TOTOBHOCTh K aKTHUBHOM JEATEILHOCTH TEXHOJOTHIYECCKON U
COITMAIbHOM HANPaBJICHHOCTH, CIIOCOOHOCTh HHUIIMUPOBATb,
MJIAaHUPOBATh W CAMOCTOSITEIBHO  BBIMOJHATH — TaKYIO
JIEATEeITbHOCTD;

- HHTEpPEeC K pasIu4HbiM cdepaMm mnpodeccrnoHaTbHON
JIEATEILHOCTH,

OBJaanenue YHHBeEPCAJIbHBIMH
NMo3HABATEJIbHBIMU JIeHCTBHAMM:

a) 0a30Bbl€e JIOTHYECKHUE JIeiiCTBUS:

- CaMOCTOSATENbHO (HOPMYNIHUPOBATh M aAKTYaIM3UPOBATH
npo0JemMy, paccMaTpUBaTh €€ BCECTOPOHHE,;

- YCTaHaBJIMBATh CYLIECTBEHHBIM MPU3HAK WJIM OCHOBAHUS
JUTSl CpaBHEHUS, KilacCu(UKAIMy U 0000IIEeHHMS;

- ONpEAENTh LENH ACSITeIbHOCTH, 33/1aBaTh MapaMeTpbl U
KPUTEPHUU UX TOCTHUKECHUS;

- BBUBISITh  3aKOHOMEPHOCTH U
paccMaTpuBaeMbIX SIBICHUSX;

yueOHBIMU

MMpOTUBOPCUUA B

- BJIAJETh CHCTEMOW XUMHYECKHX 3HaHWM, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAIOIINE MOHATUS (XUMUYECKUN
AIIEMEHT, aTOM, JJIEKTPOHHAs 00O0JI0YKa aToma, s-, p-,
d-a5eKTpOHHBIE OpOWTAIM aTOMOB, HOH, MOJIEKYIa,

BAJIEHTHOCTb,  JIEKTPOOTPHUILIATEIIBHOCTh,  CTEMEHb
OKHUCJICHUS, XHMHUYECKasi CBS3b, MOJb, MOJIIpHAs
Macca, MOJSIpHBIH 00BbEM, YIVIEPOAHBIM  CKeJeT,
(GyHKIMOHAJIbHAS  TpyNNa, paaukal, H30MepHus,
U30MEpBHl, rOMOJIOTHUECKUI  psf, rOMOJIOTH,
yIJIEBOAOPOABI,  KUCIOPOA- M a30TCOAEpIKAIHe
COEJMHEHUs, OUOJOTMYECKH AaKTHBHBIE BEIECTBA
(yrmeBoabl, KHUpbI, O€NKH), MOHOMEp, IMOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS, KpHUCTaUIMYecKass  pelleTKa,  THIIbI
XUMHYECKHUX peaxkuuit (OKHCIUTENBHO-
BOCCTAHOBUTENbHBIE,  OK30-U  OSHJOTEPMHUYECKHUE,

pCakiiuu HOHHOTO O6MCH8.), pacTBOp, SJICKTPOJIUTEI,
HEOJICKTPOJIHUTBI, OJICKTPOJIUTUUCCKAA AUCCOUUaIuA,
OKHCJINTCIIb, BOCCTAHOBUTCIIb, CKOPOCTb XHUMHYECKOH
pPCaKknun, XUMHUYCCKOC paBHOBeCI/Ie), TCOPHUH U 3aKOHBI

- BHOCUTh KOPPEKTHUBBl B JIESTEIBHOCTh, OIICHUBAThH | (TEOpHS  XHMHYECKOTO CTPOCHHS  OpPraHUYECKHX
COOTBETCTBUE pE3yJbTAaTOB ILEIsAM, OLEHMBaTh pHUCKHU | BemiecTB A.M. bytiiepoBa, Teopus 31€KTPOIUTHUECKON
MIOCJIE/ICTBUN IE€ATEIbHOCTH; JUCCOLMAINH, NEPUOINYECKUN 3aKO0H JAN.

! Yka3blBalOTCSH MUYHOCTHBIE W MeTanpeameTHble pedynbTaThl 3 roC COO (B nocnegHen pegakuum ot 12.08.2022) B otrnaronbHom oopme, opMmpyemMblie
o6wweobpazoBaTenbHON AUCLUMIIMHON
2 AcuUnnvHapHble (MpeaMeTHbIE) pe3ynbTaTbl YKasbiBaOTCS B COOTBETCTBUN C METOAMKON NPenoAaBaHns AVCLMMUHBI




- pa3BUBaThb KPEAaTHMBHOE MBbIIUICHHE
YKU3HEHHBIX TIPOOJIeM

0) 0a30BbIe HCCJIeI0BaTEeIbCKUE TeHCTBUS:

IpU  pelIeHUun

- BJIANETh HaBBIKAMH y4eOHO-UCCIICJIOBATEILCKOH U
NPOCKTHON  NIESATCIBbHOCTH,  HAaBBIKAMH  pa3pelicHUs
npo0Jem;

- BBUIBJISATh  NPUYUHHO-CICACTBEHHBIE  CBSI3U U

aKTyaJIM3UPOBATh 3a7a9y, BBIIBUTATh THIIOTE3y €€ PEIICHUS,
HAaXOJWTh  apryMEHTBl  JUIA  JIOKA3aTelbCTBA  CBOMX
YTBEPXKICHHIA, 33]1aBaTh MapaMETPhl K KPUTEPHH PEIICHUS;

- aHAJIM3HMPOBATH TOJYYCHHBIC B XOJI€ PEIICHUS 3aJauu
pe3yNIbTaThl, KPUTHYCCKH OIICHUBATh WX JOCTOBEPHOCTD,
NPOTHO3UPOBATh U3MECHEHHE B HOBBIX YCIIOBHSIX;

- yYMETh TIEPCHOCUTh 3HAHWUS B TIO3HABATCIBHYIO U
NPAaKTUYECKYIO O0JIACTH KH3HEICATCILHOCTH;

- YMETh HMHTCTPHUPOBATH 3HAHUS W3 PA3HBIX MPEIMETHBIX
obnacreii;

- BBIIBUTATh HOBBIC WJCH, IMpeNIararb OPHUTHHAIBHBIC
MOJIXOJIBI U PELICHHUS;

- CIOCOOHOCTh MX MCIIOJIH30BAHUS B MIO3HABATEIBLHOM U
COILIMANILHOM MPaKTUKE

Menneneesa, 3aKOH COXpaHeHus Macchl),
3aKOHOMEPHOCTH, CHMBOJIMYECKMM  A3BIK  XHMMH,
(bakTOJIOrMUeCKUe CBEAEHUS O CBOMCTBaX, COCTaBe,
MOJIy4E€HUU u 0e301acHOM HCIIOIb30BaHUU
BOXHEHIINX  HEOPraHMYECKUX M  OPraHMYECKUX
BEIIECTB B OBITY M MPAKTHYECKOW JESITEIHHOCTH
YEIJIOBEKa;

- YMETb BBIBJIATH XapaKTEpHbIE IPU3HAKU U
B3aMMOCBSA3b  M3YYCHHBIX  IIOHATHH, INPUMEHATH
COOTBETCTBYIOLIME IOHATHUSA IIPU ONMCAHUU CTPOCHUS
U CBOMICTB HEOPTaHUYECKUX U OPraHUYECKUX BELLECTB

u nux npeBpameHHﬁ; BBIABJIATH B3aMOCBs3b
XUMHNYCCKHX 3HAHUU C IIOHATHUAMHA n
npeaAcCTaBJICHUAMU APyrux CCTCCTBCHHOHAYYHBIX
npeaAMCETOB;,

- YMCTb HCIOJIB30BATh HAMMCHOBAHUA XHUMHYCCKUX
COEIMHEHNH MEXIyHapOIHOTO COI03a TEOPETUYECKOM
u HpI/IKJ'IaI[HOf/'I XUMHUU W TPUBHUAJIBHBIC HA3BaAHUA
BOXHEHIIMX BeLIECTB (ITUIIEH, aLETWICH, TIHULEPHH,
denon, Qopmanbaerusi, yKCycHas KHCIOTA, TJIUIMH,
yrapHbelif ra3, yIJIEKHCIBIH ra3, aMMHaK, ramieHas
HU3BECTh, HEralicHas HW3BECTbh, IIMThEBasd COAa U
JpYTuX), COCTaBIATH (POPMYJIbI HEOPraHUYECKUX H

OpraHN4YeCKUX BCHICCTB, YpPaBHCHHUA XHMHUUCCKHUX
peaKuHﬁ, O0BACHATE HX CMBICJI; TOATBECPKAATH
XapaKTCPHBIC XHUMHUYCCKUC CBOMCTBaA BCIICCTB

COOTBETCTBYIOLIMMHU OKCIIEPUMEHTAMU U 3aIUCAMHU
YPAaBHEHUN XUMUYECKUX PEAKIUN;

- YMETb YCTaHaBJIMBAaTh IPUHAIUICKHOCTb U3YYEHHBIX
HEOPraHWYeCKMX M  OPraHMYeCKMX BEIIECTB K
OIPEIENICHHBIM KJIacCaM U TIpYIIaM COCIUHECHU,
XapaKTepU30BaTh UX COCTaB W BAKHEHIINE CBOWMCTBA;
ONpPEAEIATh BUABl XUMUYECKUX CBS3€H (KOBaJIEHTHa,
WOHHAsl,  METaJIM4ecKas,  BOJOpOJIHAs),  THIIbI




KPUCTaNTHIECKUX peIeToK
KJIACCU(UIIUPOBATH XUMUYECKUE PEAKIINH;
- copMupoBaTh TPENCTABICHUSA: O XHUMHYECKON
COCTaBIISIIONIEH ©CTECTBEHHOHAYYHON KAapTHUHBI MHPA,
pOJIM XWMUM B TIO3HAHWU SIBIICHHHA TPUPOJBI, B
(OpMUPOBAHUN MBINUICHUS U KYJIBTYPBI JINYHOCTH, €€
(YHKIIMOHATLHONH T'PAaMOTHOCTH, HEOOXOIUMOW IS
pelIeHUsT TPAKTHYECKUX 3a7ad U  IKOJIOTUICCKU
00OCHOBAaHHOTO OTHOIICHUS K CBOEMY 3/0POBBIO U
MPUPOAHON CpelE;

- yMeTh TPOBOAMTH PACUYEThl IO XHUMHUYECKUM
dbopMyllaM W ypaBHEHUSM XUMHUYCCKUX pEaKIHi C
UCTIOJIb30BaHUEM bu3nUecKux BCJINYHH,
XapaKTepU3yIOIIUX BEMIECTBA C KOJWYCCTBCHHOMN
CTOPOHBI: Macchl, o0ObeMa (HOPMAaJbHBIE YCJIOBHUSA)
ra3oB,  KOJNMYECTBAa  BEIIECTBA;  HCIOJH30BaTh
CUCTEMHBIC XWMHUYECKUE 3HAHHUS Ui TPUHATHS
pelieHnid B KOHKPETHBIX JKU3HEHHBIX CHTYAIlHsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM

BEIIECTB;

OK 02. Hcnonb3oBaTh
COBpPEMEHHBIE CPEeICTBA
MIOWCKa, aHAJIN3a U
UHTEPIIpETALUU
uH(pOopMaluu 1
uH(pOpMaIMOHHbBIE
TEXHOJIOTUH IS
BBITIOJTHEHUSI 3a/1a4
npodecCHOHATbHON
JeSITebHOCTH

B o0s1acTHLIEHHOCTH HAYYHOI'0 MO3HAHUS:

- c(OpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOILETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHUS HayKH U OOILECTBEHHOMU
IIPAaKTUKH,  OCHOBAHHOTO  Ha  JHaloOre  KYyJbTyp,
CIIOCOOCTBYIOLIIETO ~ OCO3HAaHMIO  CBOEr0  MecTa B
MOJINKYJIBTYPHOM MHDE;

- COBEpIIIEHCTBOBAHUE S3bIKOBOM M YUTATEIBCKON KYJIbTYpPbI
KaK CpEJICTBA B3aUMOACUCTBHS MEXAY JIFOJbMHU U MTO3HAHUS
MUDa;

- OCO3HAHME LIEHHOCTU HAY4YHOM AESITEIbHOCTH, TOTOBHOCTh
OCYIIECTBIISITh ~ MPOEKTHYID U HUCCIIEJOBATEIbCKYIO
JESATENIBHOCTh MHIMBUYalIbHO U B TPYIIIIE;
OBianenue YHHUBEpPCAJIbHBIMH
NO3HABATEJIbHBIMH AeHCTBUIMHU:

B) padora ¢ unopmaumeii:

yueOHBIMU

- yMeTh IUJIAaHUPOBAaTh M BBHIIOJHATH XHUMUYECKHUI
HKCIEPUMEHT (TPEBpAIEHUsI OPraHUYECKUX BEIIECTB
IIpY HarpeBaHUH, TOJyYEHHE STUJICHA U U3yYEHUE €ro
CBOICTB, KayeCTBCHHbBIE PEAKUUU Ha aJIbICTUIBI,
Kpaxmall, YKCYCHYIO KHUCIOTY; JeHaTypamus OeIKoB
OpU  HArpeBaHWHM, LIBETHbIE pEAaKUUU  OENKOB;
MPOBOAUTHh PEAKIMU HOHHOTO OOMEHa, OIpeaesiTh
Cpelly BOJHBIX PacTBOPOB, KAYECTBEHHBIE PEAKIUU Ha
cynbdar-, KapOOHAT- W XJIOPUA-aHUOHBI, HA KaTHOH
aMMOHHS; pellaTh 3KCIEPUMEHTAIBHBIE 3a7aud 110
temaMm "Metais" u "Hemeramibl") B COOTBETCTBUU C
NpaBUJIaMU TEXHUKU 0€30IacCHOCTH IpU OOpAILEHUU C

BEUIeCTBAMH U  JIaDOpaTOpHBIM  00OpYIOBAaHUEM;
IPECTaBIATh pe3yibTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (GopMe  3amucH  ypaBHEHUil




- BIQJETh HAaBBIKAMH TONyYeHHS HMHGOPMALUH U3
HCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIHHO OCYIIECTBIIAThH
NOUCK, aHaJM3, CHUCTEMAaTHU3alMI0 M HHTEPIPETAIHIO
UH(POPMALIUU Pa3IMYHBIX BUJOB U (OPM IMPEICTABICHHUS;

- co3lIaBaTh TEKCTHl B Pa3NUUYHBIX (hopMarax ¢ Y4eToM
Ha3HaueHHUs] MHPOPMALUHU U LEJIEBOH ayAUTOPUH, BHIOMpAs
ONITUMAJIBHYIO (POPMY MTPEJCTABICHHS U BU3YyaU3allHH;

- OLICHMBATH JJOCTOBEPHOCTH, JIETUTUMHOCTb HH(OpPMAIIHH,
€e COOTBETCTBHE TIPAaBOBBIM M  MOPAJIbHO-3THYECKUM
HOpMaM;

- HUCIONIB30BAaTh  CPEICTBa  MH(DOPMAIMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTHH B peleHnH
KOTHUTUBHBIX, KOMMYHHUKAaTHBHBIX W OpPTraHU3alMOHHBIX
3a1a4 ¢ coOo/ieHneM TpeOOBaHUI IPrOHOMHUKHU, TEXHUKU
0€301macHOCTH, TUTHEHBI, PECYPCOCOEPEkKEHNUS, TIPABOBBIX U
ATHYECKHX HOPM, HOPM WH(POPMALIMOHHOH O€301acHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHUS U 3AIUTHI
uHpopmanuu, nHHOPMAIIMOHHON 0€30IMaCHOCTH JINYHOCTH;

COOTBETCTBYIOIIIMX  PEaKIUd |
BBIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;
- YMETh aHAJIM3UPOBATh XMMHUYECCKYI0 HH(POPMAIHIO,
MOJIy4aeMyi0 M3 pa3HbIX HCTOYHHKOB (CPEICTB
MaccoBO HHpopMaIuu, ceTh IHTEpHET 1 apyrue);

- BJIaJIETh OCHOBHBIMH METOJIAMU HAyYHOTO TO3HAHWUS
BCIICCTB M XHMHUYECKHX SIBJIICHUH (HaOnromeHue,
U3MEpEeHHe, SKCIIEPUMEHT, MOJICITHPOBAHUE);

- yMeTh TPOBOAWTH pAacCYeThl IO XUMHYCCKUM
dbopMyliaM W ypaBHEHUSM XUMHUYCCKUX pEaKIHid C
UCTIOJIb30BaHUEM bu3nvecKux BCJINYHH,
XapaKTepU3YIOMIUX BEIIECTBA C  KOJWYCCTBCHHOMN
CTOPOHBI: Macchl, o0ObeMa (HOPMAaJbHBIE YCJIOBHUSA)
ra3oB,  KOJNMYECTBAa  BEIIECTBA;  HCIOJH30BaTh
CUCTEMHBIC XWMHUYECKUC 3HAHHUS Ui  TPUHSATHS
pelieHnid B KOHKPETHBIX JKU3HEHHBIX CHTYaI[HsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IIPUMEHEHUEM

dhopmyaupoBaTh

OK 04. D¢ddextuBHO
B3alMOJICCTBOBATE U
paboTaTh B KOJJIEKTUBE U
KOMaH/Ie

- TOTOBHOCTb K CaMOPa3BUTHUIO, CaMOCTOATEIBHOCTH U
CaMOOIIPEICIICHUIO;

-OBJIaJICHUE HaBbIKAMU y4eOHO-UCCIIEeI0BATENbCKOMH,
MPOEKTHOM U COLIMAIbHOM AEATEIbHOCTH;

OBiaieHHe YHHBEPCAJIBHBIMH KOMMYHHKATHBHBIMH
NeHCTBUAMM:

0) coBMeCTHasl 1eSITEIbHOCTD.

- IIOHMMATh W WCIOJIb30BaTh INPEUMYIIECTBA KOMAHIHOU U
UH/IMBUYalIbHOU PabOTHI;

-  NpPUHHAMATh  [EIM  COBMECTHOM  JIE€ATENIBHOCTH,
OpraHU30BBIBATbL U KOOPAMHUPOBATH JEUCTBUSA II0 €€
JOCTH)KEHHIO: COCTaBJIATh IUIAH JIEWCTBHM, pacnpenessiTh
POJIM C YU€TOM MHEHMH YYaCTHUKOB O0CYKAaTh Pe3yIbTaThl
COBMECTHOM paboThI;

- KOOpDAMHUPOBaTb M BBINOJHATH PabOTy B YCIOBHAX
peanbHOro, BUPTYAJIBHOTO u KOMOMHHPOBAHHOTO

- yYMEeTh IUJIAHUPOBaTh M BBINOJHATE XUMHUYECKUU
AKCIIEPUMEHT (MPEBPAIICHUSI OPTaHUYECKUX BEIIECTB
IIPU HarpeBaHUM, MOJYyYEHUE ITUIICHA U U3yUYEHUE €ro
CBOMCTB, KayeCTBEHHBIE pEAKIMU Ha aJbICTU/IbI,
Kpaxmall, YKCYCHYIO KHUCIOTY; JeHaTyparus OeIKoB
MpU  HarpeBaHWHW, I[IBETHbIE peakiuu  OEKOB;
MPOBOANTh PEAKIUU HOHHOTO OOMEHa, OIpeAemsiTh
Cpely BOJIHBIX PacTBOPOB, KaUECTBEHHBIC PEaKIIUM Ha
cynbar-, kapOoHaT- W XJIOpPUI-aHUOHBI, HA KAaTHOH
aMMOHWUSI; pelaTh SKCIEPUMEHTAIbHBIC 3a7aud IO
temam "Metamns" u "Hemeramisl") B COOTBETCTBHH C
MpaBUJIaMU TEXHUKHU O€30TMaCHOCTH TIPHU OOpAIICHHUH C

BEIIECTBAMH M  JIaDOpaTOpHBIM  00OpPYHOBaHHEM;
MPEJICTaBIISTh pe3yabTaThl XUMHUYECKOT0
9KCIepuMeHTa B (opMe  3amucH  ypaBHEHHH
COOTBETCTBYIOIIUX  peakiuii u  QopmMynInpoBaTh
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B3aUMOJEHCTBUS,
- OCYIIECTBIIATH MO3UTHUBHOE CTPATErMUECKOe MOBEIACHUE B

pPa3IMYHBIX ~ CUTyallusAX, MPOSIBISATb  TBOPYECTBO U
BOOOpakeHUe, ObITh MHUIIUATUBHBIM

OBaagenue YHUBEPCAJIbHbIMHU peryjasiTHBHbBIMH
JeHCTBUSIMMU

I') NPHHATHE ce0sl M IPYTHX JIKO/Ieid:

- OpPUHUMATh MOTUBBI M apryMEHThl APYTHX JIIOAEH Mpu
aHaJIM3€ PEe3yJbTAaTOB JIEATEIbHOCTH;

- TMpHU3HABaTh CBOE MPaBO M MPaBO APYrHUX JIOJEH Ha
OIIINOKH;

- pa3BUBAThH CIIOCOOHOCTH MOHUMATh MUP C TO3UITUU
JPYTOro 4eI0BeKa;

BbIBOZbI HAa OCHOBC 3TUX PE3YJIbTATOB

OK 07. CopeiicTBOBaTh
COXPaHEHHIO OKPY>KAOLIEH
cpenpl,
pecypcocOepeReHuto,
IPUMEHATH 3HaHUA 00
U3MEHEeHUHU KJIMMara,
IPUHLIUIIBI OEPEKITUBOTO
IPOM3BOJICTBA,

3¢ PeKTUBHO NEHCTBOBATH B
Ype3BbIUANHBIX CUTYAIUIX

B 001acTHIK0710rHY€CKOr0 BOCIUTAHNSA

- c(OpMHPOBAHHOCTh 9KOJIOTHYECKON KYJIBTYPBI,
IIOHUMaHUe BIIUSTHUSA COLIMAIbHO-3KOHOMUYECKHUX
IIPOLIECCOB Ha COCTOSIHUE NPUPOJHON M COLMAIBHOU CPEBl,
OCO3HaHME  MIOOAJIBHOIO  XapakTepa  KOJOIMUYECKHX
npobiewm;

- IUIAHUPOBAHME W  OCYIIECTBJICHHWE  JCHUCTBUA B

OKpY’Kalolllel cpeie Ha OCHOBE 3HAHMUS LIeJIe YCTOMYUBOIO
Pa3BUTHS YEIOBEUECTBA,

AKTUBHOE HENpUATHE JACHCTBUN, NPUHOCAIIUX BpeEl
OKpYKaroIlei cpere;
- yMEHUue MIPOTHO3UPOBATH HeOIaronpusITHbIC

DKOJIOTUYECKHE TIOCIEACTBUS IPEANPUHIMAEMBIX JECHCTBHM,
[Ipe0TBpalaTh UX;

- pacIIMpeHHE OIbITa
HaIIPaBJICHHOCTY;

- OBJIQJICHUE HABBIKAMH y4e€OHO-HCCIIEI0BATENbCKOM,
IIPOEKTHOM U COLMAIIbHOMN NEATEIHOCTH;

JCATCIIBHOCTH 9KOJIOTHYCCKOU

- copMupOBaTh MPEIACTABICHHUA: O XHUMHUYECKOU
COCTaBJISIFOLLEH €CTECTBEHHOHAYYHON KapTHHBI MUDpa,
pOJIM XUMUM B TIO3HAHMM SIBJICHUM NPUPOJIBI, B
(GbOpMUPOBAHUU MBIIUICHUS U KYJIbTYpPbI JINYHOCTH, €€
(YHKIMOHATBLHON TpaMOTHOCTH, HEOOXOIUMOW s
pEelIeHNsT TNPAKTHYECKUX 3alad U IKOJOTUYECKU
000CHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBbIO U
MIPUPOAHOMN Cpene;

- yMmMeTb coOmmoAaTh  MpaBuiIa  3KOJOTHYECKH
1es1eco00pa3HOro MOBEAEHUsT B OBITY M TPYAOBOM
JESITEIBHOCTH B LEJSIX COXPAHEHUS CBOETO 37J0POBbS U
OKpYXarolled  NPUPOJHOM  Cpenbl;  YYUTHIBaTh
OMACHOCTh BO3JCHCTBUSI HA JKUBBIE OPraHU3MBbI
OINPEEIICHHBIX BEIECTB, IOHUMAsi CMBICI MTOKA3aTeNs
IIPEAEIIbHON JOIMYCTUMOM KOHIEHTpauu

IIK 5.1. IlomroraBnuBaTrh

- coOIIoIcHNE MPaBUJI OXpaHbl TPyZa, IPOTHUBOMOKAPHOM
U DKOJIOTHUECKOW 0€30MacHOCTH, BHJIbI, NEPUOJUYHOCTD U

-opMHUpOBaTH YMEHUS COOJIIOIATh MPABHIIa TEXHUKH
0€30I1aCHOCTH
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paboyee MeCTO KOHIUTEPA,
000opy/I0BaHrEe, MUHBEHTAph,
KOHJIUTEPCKOE CBIpbE,
HCXOJHBIC MaTCpuajlbl K
paboTre B COOTBETCTBHH C
UHCTPYKLUAMU 51
periaMeHTaMu.

npaBuiia 0POPMIICHUS HHCTPYKTaXA.
YMETh:

- IUIaHUPOBaHUE U OCYILECTBJICHHE PYKOBOJCTBA
paboTOi MPOU3BOICTBEHHOI'O Y4aCTKa;

- (hopmupoBaHE SKOIOTHUECKON TPAMOTHOCTH
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2. CTPYKTYPA U COJAEPX KAHHUE OBIIEOBPA3OBATEJBHOM TUCIATLIMHBI

2.1 O0BbeM AUCIUIUTMHBI U BUJIBI YI4eOHOU pabOThI

Bun yueGHO# paboThI O0beMm B
qacax
O6beM 00pa3oBaTeNbHON NPOrPaMMBbl AUCITUTUTUHBI 152
ConepxkaHue 152
BT. U.:
TEOPETHUECKOE 00yUeHUe 112
IPAKTUYECKHE 3aHSTHS 20
71a00paTOPHBIE 3aHATHS 4
KOHTPOJIbHBIE PAOOTHI 8
[IpakTHyeckas moaroToBKa 40
[Tpuxnannoit Moxynb (MiaH npodeccuoHaANbHO-OPUEHTHPOBAHHOE COJIEPKaHNUE) 14
BT. U.:
TEOpeTUUeCcKoe o0ydeHune 6
NPAaKTUYECKHUE 3aHATHS 6
71ab0paTOPHBIC 3aHATHS 2
KOHTPOJIbHBIE paOOTHI -
[IpakTyeckas moIroToBKa 8
[TpomexyTouHas aTTecTanus - SK3aMeH 8




2.2. TemaTnyeckuii jiaH u copepxkanne JucuIIuHbl «OO1.10 Xumusn»

HanmenoBanue Copep:kanne yye0HOro Marepuajga (0CHOBHOe H NPO(ecCHOHAIbHO-OPHEHTHPOBAHHOE), JabopaTopHbIe H Oobe ®opmupyembie
pasieoB H TeM NPAKTHYCCKHE 3AHATHS, NPUKJIATHOH MOIYJIb M KOMIIeTeHHH
1 2 3 4
1 kype (78 )

Beenenue 2
Paznen 1. OcHoBBI cTpoeHHs BellecTBA 14
Tema 1.1. OcHoBHOe cojep:KaHue 10 OK
Crpoenne atoMoB | Teoperndeckoe o0yueHue 8 7
XUMHUYECKHUX CoBpemeHHas MOZieNb CTPOEHUs aToMa. JIEKTpoHHAs KoHpurypauus atroma. Knaccuduxaims XxumMuueckux
SJICMCHTOB 1 3JIEMEHTOB (S-, P-, d-3meMenThI). BaneHTHbIe 31eKTPOHBI. BaneHTHOCTh. DNeKTPOHHAS MPUPOIA XUMHUUYECKOH
npupona CBS3U. DIEKTpOOTpHULaTeNbHOCTb. KoBaneHTHas CBA3b, € Pa3HOBHAHOCTH U MEXAHM3Mbl 00pPa30BaHKS
XUMHYCCKOM (0OMeHHBIH M JTOHOpHO-aKIenTopHbIi). MoHHas cBsa3b. Mertammyeckas cBs3b. BomopogHas CBs3b. 8
CBA3U Me)I(MOJIeKYJIﬂpHHe B3aNMOJCHCTBYS.

H3otombl, 0CHOBHOE M BO30YXKIEHHOE COCTOSHHE aTOMa, THOpHMAM3AIMS ATOMHBIX OpOUTanei.

IIpakTiHyeckue 3aHATHS 2

Pemenne mpakTuyeckux 3aaHuil Ha COCTaBIEHHE SMEKTPOHHO-Tpadudeckux popmyn snemeHToB 1-4

MEPUOJIOB.

Pemenne 3aannii Ha MCTIONB30BAHUE XMMUYECKON CUMBOJMKM M HA3BAaHHMI COEIMHEHHI 110 HOMEHKIAType

MEKIYHAPOIHOTO COK3a TEOPETUYECKON M NPUKIAJHOW XUMHHM ¥ TPUBHAJIBHBIX HA3BAHWH JUIS COCTABJICHHUS 2

XUMHYECKUX (hOpMY ABYXaTOMHBIX COEIMHEHHI (OKCHI0B, CYNb(UIO0B, TUAPUIOB | T.II.) U JAPYTHX

HEOPraHMYECKUX COCAMHEHUH OTHEIBHBIX KIACCOB.
Tema 1.2. OcHoBHOe coaep:kaHue 4 OK
Ilepnoanyeckuii | Teopernyeckoe o0yuenue OK
3aKOH Y Ta0IMIa [lepnoanueckas cucremMa xumuueckux nemenToB JI.1. Menneneesa. Ousnueckuit cmpica [lepuoauyeckoro
JI.1. MenneneeBa

3akoHa J[.M. MenneneeBa. 3akoHOMEPHOCTH H3MEHEHHs CBOMCTB XUMUUECKHX 3IEMEHTOB, 00pa3yeMbIX HMU

MPOCTBIX U CIOKHBIX BEHIECTB B COOTBETCTBUM C TOJNOKEHUEM XMMUYECKOTO 3neMeHTa B [lepuoauyeckoi 4

cucteme. MupoBo33peHueckoe ¥ HayyHoe 3HaueHue [lepuommueckoro 3akona [[.M. Menneneesa. IIporsossr
1. MenneneeBa. OTKpbITHE HOBBIX XMMHUYECKHX HJIEMEHTOB.
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[IpakTnyeckas noaroToBKa

Paznen 2. Xumuueckue peakiuu

22

Tema 2.1. Tumsl
XUMHNYCCKUX
peakuui

OcHoBHOEe coaep:kaHue

12

Teopemqecxoe oﬁyqe}me

KHaCCI/I(bI/IKaHI/IH U TUITBI XUMHUYCCKHUX peaKuHﬁ C Y4aCTHEM HCOPraHMYCCKUX BEIICCTB. KonnuecTBeHHBIE OTHOIIEHHUS B
xuMHuH. OCHOBHBIC KOJTHYECTBEHHEIC 3aKOHEI B XUMHH 1 PAaCUYCThI 1O YPABHCHUAM XUMHUYCCKUX pCaKHHﬁ. Mo kak
CAMHHUIIA KOJIMYECTBA BCIICCTBA. MOH}IpHaH Macca. 3aKOHBI COXpaHCHUA MACChI M SHCPTHUU. 3akoH ABoraz[po. MOJ'IS[pHBIﬁ
00beM razoB. OTHOCHUTEIBHAS UIOTHOCTD ra30B.

PeaKI_[I/II/I KOMHJ’ICKCOO6p8,30BaHI/I}I C Y4aCTHEM HCOPraHMYCCKUX BCILICCTB (Ha IpUMEPE THAPOKCOKOMILIEKCOB
IMHKa 1 aJHOMI/IHI/Iﬂ). ypaBHeHI/Ifl OKMCIEHUA-BoccTaHOBNICHHA. CTenenb okucneHusa. OKUCIUTENb ¥ BOCCTAHOBHUTEIb.

OKHCIIUTEIBHO- BOCCTAHOBHUTEIBHEIE pCaKkuyu B IIPUPOAC, MPOU3BOACTBCHHBIX MPOLECCAX U KUIHCACATCIbHOCTH
opranu3MoB. THINYHbBIC HEOPTAaHMUYECKUE OKUCITUTENH 1
BOCCTAHOBUTENH. JIEKTPOIN3 PACTBOPOB M PACILIABOB COJICH.

IlpakTHyeckue 3aHATHSA

CocraBnenue ypaBHEHHH peakiuii COSTMHEHNS, Pa3NoXKeHHs, 3aMeleHns, 00MeHa. Y paBHEHUs peakiiil TopeHus,
MOHHOT0 00OMEHa, OKHCIIEHU-BOCCTAHOBJICHHS.

PacueT xonM4ecTBEHHBIX XapPaKTCPUCTUK UCXOAHBIX BEIICCTB M MPOAYKTOB PCAKIIUU. PacueTt xomuecTBEHHBIX
XapaKTEPUCTHK MPOAYKTA PEAKIINU COETMHEHNUS, €CIIU OTHO U3 BEIIECTB aHO B M30BITKE U/UITH COIEPKUT IPUMECH.
Pacuet maccoBoii 11u 00beMHOM JONH BBIX0/A TIPOAYKTA PEAKIINU COSTUHEHHS OT TEOPETUYECKU BO3MOXKHOTO. Pacuer
00BEMHBIX OTHOIIEHHUH ra30B. PacdeT Macchl (00beM, KOMMYECTBO BEIECTBA) TIPOYKTA PEAKIIHH, €CIIH OJTHO U3 BEIIECTB
JIaHO B BHJIC PACTBOPA C ONPEIENIEHHOM MaCCOBOM J10JIEH paCTBOPEHHOTO

BEIECTBA.

ypaBHeHI/ISI OKHCJICHUS-BoccTaHOBNICHHUS. CTeneHp okucaeHus. OKUCIUTEeNb  BOCCTaHOBUTENb. OKUCIHTEIbHO-
BOCCTAHOBHUTCIIbHBIC PCAKIINH B ITPUPOIE, ITPOU3BOACTBCHHBIX IIPONCCCAX U JKUZHCACATCIBHOCTA OPraHU3MOB.
OKHCINTENBHO-BOCCTAHOBUTEILHEIH NOTCHIHMAJ CPCIBL. CocraBienue u YPaBHUBAHUEC OKUCIIUTCIIBHO-
BOCCTAaHOBHUTCIIBHBIX peaKum“I METOJIOM J3JICKTPOHHOT'O Oananca. TunmyHble HEOPTaHNYCCKUE OKUCITUTEIIN U
BOCCTAHOBUTEIIN. 9HCKTpOJ’IH3 pacTBOpPOB M PACILJIaBOB comeil.

OK
01

IIpakTHyeckas noaroToBKa

Tema 2.2.

OcHoBHOE copepikaHue

10

OK
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DNEKTPONUTHYIECKA Teopernueckoe o0yueHue 6 01
S IUCCOLMAIAS Teopus anexkTponuTHUecKoil ucconmaryy. Peakiun nonHoro ooMena. CocTapieHue peakiuii HOHHOTO 0OMEHa ITyTeM
¥ MIOHHBIN COCTABJICHHUS UX TIOJIHBIX U COKPAIICHHBIX HOHHBIX YPaBHEHHUI.
obMeH ['mppormn3 coneil. 3HaueHue TUApOIM3a B OMOMOrHUECKHX 0OMEHHBIX Tpoueccax. [[pumenenue rugponmsa B

MPOMBIIUICHHOCTH.

[IpakTHYeckasi MOArOTOBKA 4

Jlabopatopnast pabora «Peakuuu ruaponusay.

WccnenoBanue cpe/pl pacTBOPOB COJIeH, 00pa30BaHHBIX CHIIbHBIMHU H CITA0BIMH POTOJUTAMH, M UX PEAKIUi C 2

pacTBOpaMu meoun 1 kKapOooHata HaTpus. COCTaBIEHNE PeaKIil T'HAPOIIN3a COTEH.
Konrpoabnas

CTpoeHue BemecTBa 1 XUMHYECKHE PEaKIIHH. 2
pabora 1
Paznen 3. Ctpoenne u CBOMCTBA HEOPraHUYeCKHX BelllecTB 4

0

Tema 3.1. OcHoBHOe coaep:kaHue 10 OK
Knaccnduxanpms, Teopernyeckoe o0y4yenue 6 oL
HOMCHKJIaTypa 1 [IpemmMer Heopranmyeckol XuMun. B3anMocBsi3b Heopranuyeckux BemecTs. Kinaccudukanus HeopraHuIeCKiX BEIIeCTB. (())I;
CTpocHHE TIpocteie U cnoxkHbIe BemecTBa. OCHOBHBIE KIIACCHI CIIOXKHBIX BEMIECTB (OKCHJIBI, THAPOKCH/IBI, KUCIIOTHI, COJIA).
HOOPraHMICCKUX HomenknaTypa 1 Ha3zBaHHE HEOPraHMUECKUX BEIECTB UCXO/S U3 X XUMHUECKON (OPMYIIBI MM COCTaBIECHHE
BCILICCTB XAMHYECKOW (POPMYJIbI HCXO/IS U3 Ha3BaHMS BEIIECTBA [0 MEX/TyHAPOHON MM TPHBHANBHOH HOMEHKIIAType.

MesxmonexyspHble B3auMoiencTBrs. KpucramiornapaTel. ArperatHble COCTOSHMSA BemecTsa. Kpucrammueckue n

amop(QHbIe BenecTBa. THITBI KPHCTANTMUECKUX PEIIETOK (ATOMHAS, MONEKYIIAPHAs, HOHHAS, METAILTIYecKas ). 3aBHCHMOCTh 6

(bu3nyecKuX CBOHCTB BELIECTBA OT THIA KPUCTATINYECKON pemeTky. [Ipinunnbl  MHOrooOpasus BEIeCTB.

CoBpeMeHHBIE TIPEJICTABNEHHS O CTPOSHUH TBEPIBIX, KUAKUX M Ta3000pa3HBIX BEIIECTB. JKuKHE KPHCTAIITBL.

[IpakTuyeckue 3aHATHSA 4
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Pemenne 3amau Ha pacuyeT MacCOBOW JOMH (MAacchl) XMMHUYECKOTO 3JIEMEHTa (COeIMHEHHs) B Monekyne (cMmecu). Pemrenne
MPAKTUICCKUX 3aI[aHHﬁ 110 KJIaCCI/I(bI/IKaLlI/II/I, HOMCHKJIATYPC U XUMHUYCCKUM q)OpMy.HaM HCOPraHn4CCKux BCIUICCTB

Pa3IMYHBIX KJIAcCOB (HA3bIBaTh M COCTAaBIATH (DOPMYIBI XMMHYECKHX BEIIECTB, OMPEICNATH 4

TNIPUHAUIEKHOCTD K KJIaccy).

Ucrounnkn Xumudeckoid uHpopManuu (HaydHas M yueOHO-HAaydHas JHUTEpaTypa, CPeICTBA MAacCOBOH

nndopmanyy, cet UuTeprer u apyrue). [ouck uadopManyy mo Ha3BaHUAM, HACHTHPUKATOPAM, CTPYKTYPHBIM

dhopmymnam.
Tema 3.2. dusuxo- OcHoBHOE coaep:kaHue 2 OK
XUMHYECKHE 6 01
CBOICTBA Teopernyeckoe o0yuenune 20 OK
Heoprannueckux | Meramisl. Obmue Qusnueckne 1 XUMUUECKUe cBoiicTBa MeTaiioB. CrocoObl OTydeHNs. 3HaUCHHE METALIOB U 02
BEILIECTB HEMETAJIIOB B NPUPOJE M KU3HEEATENbHOCTH YeloBeka M OpraHn3MoB. Koppo3us MeTasioB: BHbI KOPPO3HH, 6

C10co0bl 3aLKUThI METAIIOB OT KOPPO3UH.

Hewmeramel. Obuume puznyeckue u XMMUYECKHE CBOMCTBA HeMeTa/lIoB. TunnuHble cBoiicTBa MeTaiios | Y— Y| rpymm.

Knaccudukaius 1 HomeHknatypa coejuHeHuil HemeTamioB. KpyroBopoTsl OMOreHHBIX 31EMEHTOB B 6

IIPUPOIE.

XUMHYECKHE CBONCTBA OCHOBHBIX KJIACCOB HEOPTaHUIECKHX BEWIECTB (OKCHIOB, THIPOKCHIOB, KUCIOT, CONEH 1 1Ip.).

3aKOHOMEPHOCTH B M3MEHEHHMH CBOICTB NPOCTHIX BELIECTB, BOAOPOJHBIX COEAMHEHHI, BBICIIMX OKCHOB U 8

THJIPOKCHUJIOB.

[IpakTnyeckue 3aHATHSA 4

CocTaBieHne ypaBHEHNI XUMHYECKUX PEAKIMI C YUaCTHEM MPOCTBIX U CIOKHBIX HEOPTaHWYECKHUX BEIIECTB: OKCHJIOB

METaJIOB, HEMETANIOB U aM(OTEPHBIX 3JIEMEHTOB; HEOPraHMYECKUX KHCIOT, OCHOBAHWA M aM(OTEPHBIX TI'MIPOKCHIOB,

HEOPraHWYECKHX COJIEH, XapaKTEPU3YIOIIUX UX CBOWCTBA. 4

Pemenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUYECKUX 3aaHUH HA CBOMCTBA M MOJIYYEHUE HEOPTaHUYECKHX

BEIIIECTB.

JlabopaTopubie 3aHATHS 2
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JlabopatopHas padota «CBOWCTBA METAIOB U HEMETAILIOB.
UccnenoBanne hu3MuecKux ¥ XUMHIECKHX CBOMCTB METAJIOB U HEMETAIUIOB. PerieHue SKcrepiMeHTAIbHBIX 337124 [0

CBOWCTBAM XMMHYECKUM CBOMCTBAM METAJUIOB M HEMETAIOB, 10 PACIIO3HABAHUIO M IONYYCHUIO COCAMHEHUN 2

METaJJIOB ¥ HEMETAJIIOB.
Tema 3.3. OcHoBHOe coaep:kaHue 4 OK
IIpon3sBojcTBO Teoperuyeckoe 00y4enue 2 oL
HCOPraHUHCCKUX | Ofupe mpeacTaBieHUs] O MPOMBIINICHHBIX CIOCO0aX MOMYYCHHS XMMHYECKHX BEIICCTB (Ha MpUMEpE OK
BEIICCTB. 3HAYCHHE | 11n0y3B0CTBA AMMHAKA, CCPHOM KUCTOTEL). 2 02
W IPAMCHCHUC B | UYepyag u mBeTHas MeTaTyprus. IIpakTHyecKoe MPUMEHEHHE SJIEKTPOIM3a JUIA MOJyYEHHS MIETOYHBIX,
OBITY 1 Ha IIETI0YHO3EMEIbHBIX METAIIOB M MFOMUHUSA. CTEKIIO M CHIIMKATHAS TPOMBILLIEHHOCTb.
IPOU3BOJICTBE [Ipobnema 0TX0/10B U MOOOYHBIX MPOAYKTOB.

IIpakTHyeckas MOAroTOBKA 2
Konrpoabnas .

CBolicTBa HEOPraHUYECKHX BEIIECTB. 2
padora 2

2 xype (74 4)
Paznen 4. CTpoeHne U cBOWCTBA OPraHMYeCKHX BelIeCTB 4

2

Tema 4.1. OcHoBHOE coaep:kaHue 2 OK
Knaccuduxanus, Teoperuueckoe o0yuyenue 2 01
CTPOCHHC H IIpenmer opranuyeckodl XMMUU. B3auMOCBA3b HEOPTAHMYECKMX M OPraHUYECKUX BEIIECTB.
HOMCHRJIaTypa XVMHYECKOE CTPOCHHE KaK IOPANOK COEIMHEHHS arOMOB B MOJIEKYJE COIJACHO MX BaleHTHOCTH. OCHOBHBIE
OpraHnICCKIX TIOJIOKEHHS. TEOPUM XMMHYECKOTO CTPOEHHMS OpraHudeckux coeaunennii A.M. bytmeposa. Yriueponmeid ckener
BCLICCTB OpraHU4ecKOi MONeKynbl. MomeKylnspHble U CTPYKTYpHbIE (pa3BEpHYTbIE, COKpAIIECHHbIE) XUMUUECKHEe (HOPMYIIbI.

3aBHCHMOCTD CBOWMCTB BEIIECTB OT XHMHYECKOTO CTPOSHHS MONEKYNI. V3oMepus W w30Mephl (CTPYKTypHasd, 2

reoMeTpudeckas (Luc-Tpanc-uzomepus). KpaTHoCcTh XMMUUECKOi CBSA3H.

[oustue 0 dyHKIMOHANBHOK rpymme. [IpuHIKMIBI KIaccupUKAMKU OpPraHUYecKUX COeuHEeHUH. MexayHapoaHas

HOMEHKJIATypa ¥ MPUHIKIb HOMEHKIATYpbl OPraHHYECKUX COSAMHEHHUI.

[IpakTuyeckas moAroToBKa 2
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OcHoBHOe coaep:kaHue 2 OK
4 01
Teopernyeckoe o0yqeHue 22 OK
02
Tema 4.2. CpoiictBa | Ou3MKO-XUMHYECKHE CBOICTBA OPraHMYECKUX COCIMHEHHI OTHENbHBIX KIaccoB (OCOOCHHOCTH KiIaccH(pUKALUU
OpraHUYecKUX ¥ HOMEHKJIaTypbl BHYTPH KJIacca; TOMOJIOTHYECKHH psijl 1 0011as hopmyna; uzoMepus; Gu3ndecKue CBONCTBA;
COEIMHEHUI XUMHYECKHE CBOMCTBA; CIOCOOBI MOMYUYEHHUS):
— [pe/ieIIbHbIE YTIIEBOAOPO/IBL. [ OpeHre MeTaHa Kak O/IMH U3 OCHOBHBIX HCTOUHMKOB TEILIA B IPOMBILIIIEHHOCTH U ObITY.
CaoiicTBa MPUPOAHBIX YITIEBOJOPO/IOB, HAXOXK/IEHUE B IPUPOJIE ¥ IPUMEHEHHE ANKAHOB; 4
— HelpeieNbHbIE 1 apoMaTHYeCcKue yriaeBogopobl. [lonuMepusanus sTuIeHa Kak OCHOBHOE HAIlpaBJIeHHE €ro
UCTONb30BaHus. ['opeHne aleTuineHa Kak MCTOYHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHHM ULl CBAPKU U PE3KU 6
METAJLJIOB;
— KHCIIOPOJICOTIepKAIle COeIUHEHHs (CIIUPTHI M MPOCThIE dPUPbI, QEHOMBI, AbIETUIB U KETOHbI, KAPOOHOBBIE KHCIOTHI U
UX Ipou3BoJHbIe). [IpakTHueckoe MpUMEHEHHE STUIEHITINKONS, ruiepuHa, ¢peHona. [Ipumenenue popmansaeruna, 6
aleTalberu/a, YKCyCHOM KUCIOThL. Mblia Kak coJy BBICHINX KapOOHOBBIX KHCIOT. Moromye
CBOMCTBA MBIIA;
— a30TCOJIepKAIMe COSAMHEHHS (AMUHBI M AMUHOKHCIIOTHI, OEIKH). 4
Knaccuduxkaims u 0coOHHOCTH OpraHMyeckuXx peakiuid. PeakiumonHsie neHTpsl. Pagnkanst. [lepBoHavarbHbie 9
TIOHATHUS O THMAX U MEXaHHW3MaxX OPraHMYECKUX PeaKIHi.
IIpakTiyeckue 3aHATHA 2
Pemienue nenovex npeBpaiieHnii Ha FTeHETUYECKYI0 CBA3b MEX/TY KJIacCaMy OPraHUYECKUX COSJUHEHHUH C COCTAaBICHUEM
Ha3BaHMH OPraHMYECKUX COCAMHEHMI 110 TPUBHAIBHON MM MEKIYHAPOIHOH CHCTEMATHUECKOH 2
HOMEHKJaType. Pellienne pacyeTHbIX 3a/au M0 YpaBHEHUAM PEAKLMH C y4acTHEM OpTraHMYECKUX BEIIECTB.
TpakTHYecKasi MOAr0TOBKA 4
Tema 4.3. OcHoBHOe coaep:kaHue 16 OK
Oprannueckue Teopernyeckoe o0y4yenue 14 o
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BCILIECTBA B Broopranuyeckue coenunenus. [IpuMeHeHne 1 OHOIOTHYECKas POJb YTIeBoA0B. OKUCICHHE YTIIEBOJIOB — HCTOYHUK OK
KH3HE/ICATEIIBHOCT SHEPTHH KHUBBIX OpraHm3mMoB. OO0JACTH TPUMEHEHHS aMHHOKHCIOT. IIpeBpaiieHust OCIKOB MHUINH B OPraHH3Me. 6 02
U 4EJI0BEKA. Buonoruueckne ¢ynkimn OenkoB. buonormueckue yHKmu xupos. Poib opraHmueckoil Xumuu B
I[IpousBoacTso u pemeHny npobJieM MHUIIEBON 0e30MacHOCTH.
IIPUMEHEHHUE Hyxnennosbie kucnotsl: coctas 1 ctpoeHue. Ctpoenue HykneotnnoB. CoctaB HykiaenHosbix kucioT (JHK, PHK). Poxp
OpraHHYECKHX HYKJICHHOBBIX KUCIIOT B KH3HEACATEIbHOCTH OPTaHH3MOB.
BEIICCTB B
TPOMBIIILICHHOCTH
[Tpon3BOICTBO OPraHMYECKHX BEIICCTB: IMPOM3BOACTBO METaHONa, Iepepadorka wHedth. I[lonmmdTiiaeH Kak
KPYIHOTOHHA)XHBII POAYKT XHUMHYECKOro MPon3Bo/cTBa. [IpiuMeHeHue dTineHa. [Ipon3BoaCcTBO i MPUMEHEHHE KaydyKa 1
PE3UHBL
CHHTETHYECKHE M HCKYCCTBCHHBIE BOJIOKHA, MX CTPOCHHE, CBOHCTBA. IIpaKTHYeCKOe HCIOIB30BAHHE BOJOKOH.
CHHTETHYECKHE TUICHKA: HM30JALUS JUIS MPOBOJOB, MEMOPAHBI JUIS OMPECHEHHS BOJBI, 3AlIMTHBIC IUICHKH IS 6
aBTOMOOMIICH, TUIACTBIPH, XHPYpPrUYeCKHe TOBs3KH. HOBBIE TEXHONOTMH JJbHEHIIEr0 COBEPIICHCTBOBAHMUS
HOJIMMEPHBIX MATEPHAIIOB.
Ponb opraHmYeckoil XMMHH B PELICHHH MPOOJIEM SHEPreTHIECKoil 0e30MacCHOCTH, B PA3BUTHH MEIHIIMHBI,
CO3/[aHMH HOBBIX MATEPUANOB, HOBBIX HCTOYHHKOB SHEPIHH (aIbTEPHATHBHBIC HCTOYHHUKH SHEPTHH).
TpakTHYecKasi MOArOTOBKA 2
Kounrtpoasnas .
CTpyKTypa H CBOICTBA OPraHUYECKUX BEIIECTB. 2
padora 3
Paznen 5. Kunerndeckne M TepMOTUHAMHYECKHE 32KOHOMEPHOCTH MPOTEKAHHS XMMHYECKHX pPeaKIuii 12
Tema5.1. OcHoBHOe coaep:kaHue 4 OK
Kunernueckne Teopernueckoe oGy4eHue 4 01
3aKOHOMCEPHOCTH Xumuueckue peaknuu. Kiaccubukaius XMMHUSCKUX pEaKkIMid: 1Mo (a3oBOMy COCTaBy (TOMOTEHHBIC H (31;
TPOTCKaHNA TeTePOTeHHbIE), IO MCTIOIb30BAHHIO KAaTaIH3aTopa (KaTaIMTHISCKUE U HEKATATUTUYECKHE).
XAMAHCCKUX CKOpOCTb peakiyH, €¢ 3aBUCHMOCTh OT Pa3TMYHBIX (PAaKTOPOB: NPUPOIBI PEATHPYIOIIMX BEIIECTB, KOHICHTPALMH
peaxiui pearupylolmux BemecTB, Temmeparypbl (mpaBuno Bant-T'opda), miomanu peakuuoHHON MOBEPXHOCTH, HAUYHSA 4

Karanu3aropa. Poib kaTanu3aTtopoB B IPUPOJIE ¥ IPOMBIIUIEHHOM POM3BOJCTBE.
OHeprus akTHBalMKH. AKTHBMPOBaHHBIA KoMruiekc. Karanuszatopsl U katanu3. Pomb kaTamu3aTtopoB B mpUpoje U
TIIPOMBILIICHHOM IIPOM3BOJICTBE.

22



IIpakTiyeckas moarooska

Tema 5.2.
Tepmonunamuyeck
ne
3aKOHOMEPHOCTHU
NpPOTEKAHUS
XUMUYECKUX
peakuui.
PaBHoBecu

e

XUMHICCKH

X peakuui

OcHoBHOE coaep:kaHue

TGOPGTI’I‘ICCKOC oﬁyqeﬂne

Knaccudukamus XuMHYeCKHX peakiuil: mo TemnoBoMy 3(QeKkTy (IK30TepMHYEcKHe, SHAOTEPMUYECKUE), MO
oOpatumoctu (0OpaTuMble M HeoOpaTuMble). TermoBble A(MGPEKTHl XUMUYECKHX peaknuid. TepMOXUMHYECKUE
ypaBHeHHs. OOpaTHMOCTh peakiuil. XMMHYECKOEe PABHOBECHE M €T0 CMEIIEHHE MO ICHCTBUEM Pa3INIHBIX (PaKTOPOB
(KOHILIEHTpAIMsl PEareHTOB WM TIPOAYKTOB PEAKIMH, IaBJICHHE, TEMIleparypa) Uil CO3IaHUS ONTHMAIBHBIX
YCIIOBUH MPOTEKAHUS XUMUYECKUX MPOLIECCOB.

[Tonsitie 00 »HTANBIUK U SHTpOUH. JHeprust [u66ca. 3akon ['ecca u cnenctust u3 Hero. Ponb cMerenus
PaBHOBECHS B TEXHOJOTHYECKUX TIPOIIECCaX.

IlpakTHyeckue 3aHATHSA

[Ipunuun Jle llatense. BausHue paznudHbix GakTopoB Ha H3MEHEHHUE PABHOBECHS XMMUUECKUX PEAKIUH. 3aKOH
JEHUCTBYIOIMX MAacC M KOHCTaHTa XMMUYECKOIO paBHOBECHsA. PacyeTbl paBHOBECHBIX KOHLEHTpALMI pearupyromux
BEILIECTB U NPOYKTOB peakuuil. PacueTsl TeroBoro 3¢ dexra peakuu.

Pemenne nmpakTuko-OpMEHTUPOBAHHBIX 3a/laHKil Ha npuMeHeHue npunuuna Jle-llarense it HaxoxneHUA
HaTlpaBJIeHHUs CMEIICHUS PaBHOBECUS XMMUUECKOH peaklly U aHallu3 (paKTOPOB, BIMSIOLIMX HA CMEILIEHHE
XUMUYECKOT'O PABHOBECHSL.

HpaKTl’I‘IeCKaH MoAroToBKa

OK
01
OK
02
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Konrpoabnas

CKopoCTb XUMHYECKOH PEAKLMH M XMMHYECKOE PABHOBECHE.

pabora 4
Pa3nen 6. JlucnepcHbie CHCTEMBbI
Tema6.1. OcHoBHOe coaep:kaHue OK
HucnepcHbl Teopetuueckoe o0y4yenue 01
€ CHCTCMEI Jlucniepcuble cuctemsl. Komnonansie cuctembl. VIcTHHHBIE pacTBOpBL. OK
# (aKTopsI PactBopenne kak ¢usznko-xumuueckuii mnpomecc. PactBopbl. CnocoObl HPUTOTOBICHHS PACTBOPOB. 02
ux § PactBopumocTb. MaccoBast JJofisl pacTBOPEHHOro BerecTsa. lIpenenbHO OMyCTUMBbIE KOHLIEHTpAMU U KX 005
YCTOUYMBOCT HCIIOJIB30BAHKE B OLIEHKE DKOJIOTMYECKON 0E€30IIaCHOCTH.
1 Knaccuduxamus pucnepcHbix cucteM mo coctaBy. CTpoeHue u (aKTOpbl YCTOHYMBOCTH MMCTIEPCHBIX CHCTEM.

Pacrio3HaBaHue HCTHUHHBIX pPAacTBOPOB, KOJUIOWIHBIX PAacTBOPOB M TIpyOoaucHepcHbX cucteM. CTpoeHHE MHLEIIBL.

PaccenBanue cBeTa Npu NPOXOXKACHUH CBETOBOTO ITy4Ka Yepe3 ONTUYECKH HEOXHOPOAHYO cpeny (3pdekTa

Tunpans).

IIpakTH4eckast moArOTOBKA
Tema 6.2. OcHoBHOe cofep:kaHue OK
Vccnenosanne TlaGopaTopHble 3aHsTHS 01
CBOHCTB JlaGopatopras pabota «[IpuroTOBNCHME PACTBOPOBY. OK
AUCICPCHBIX [IpuroroBnenne pacTBOpOB 3aJaHHON (MOJSIPHOM) KOHILIEHTpaluu (C MpaKTUKO-OPUEHTUPOBAHHBIMU 02
CHUCTEM AT X BOIPOCAMH), OTPE/ICNICHHE CPEIIbI BOAHBIX PACTBOPOB.
HIeHTU(DUKATTIH

[IpakTrueckas moAroTOBKa
IpodeccnonanbHO-0pHEHTHPOBAHHOE CO/lepkAHHe (COAepKAHHE MPHKIATHOTO MOXYJIS)
Paznen 7. Xumust B ObITY H HPOH3BOACTBEHHOI JeATEILHOCTH YeI0BEKa OK
Tema 7.1. OcHoBHOe coaep:kaHue 8}1<

Xumus B ObITY U

Teopernueckoe o0y4yenue
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TPOU3BOJICTBEHHOM | OJKomoruueckas 6€30macHOCTh MOCIEACTBIIA OBITOBOM U TIPOU3BOICTBEHHOH JICATENLHOCTH YETIOBEKA, CBI3AHHAS C 2 02
JESITEIbHOCTH nepepabOTKO BEMIECTB; TIOMCK M AHATN3 XUMIYECKON NH(POPMAIMH U3 PA3TMIHBIX HCTOYHUKOB (Hay4IHAS U Y4eOHO- OK
YyeJsioBeKa Hay4Has JUTEpaTypa, CpeiCTBAa MACCOBOM HH(pOpMaIyH, ceTb MHTepHeT 1 apyrue). 04

Keiicnl (¢ yuetom Oymymuieit mpodeccuoHanbHON AeATENbHOCTH) Ha aHATH3 UHQOPMALUU O TIPOU3BOACTBEHHOM OK

JIeATeTIbHOCTH YeJI0BEeKa, CBA3aHHOM C epepaboTKOM U MONTyYeHUEM BELIECTB, a TAKXKE C IKOJIOTHYECKOM 07

0€3011acHOCTBIO. I1IK

3ammrta keiica: [Ipeacrapnenue pe3ynbTaToB pelIeHUs KEHCOB (BBICTYILICHUE C TIpe3eHTaLeH) 51
*Paznen 8.

1
2

Tema8.1. OcHoBHOe coaep:kaHHe 2 OK
OcHoBbI IIpakTHyeckue 3aHATHSA 2 01
11abopaTOpHON BbInoHeHne THIOBBIX pacyeToB MO TeMAaTHKE 3KCIEPUMEHTa (BBIXOA MPOJYKTA Peakiiy, Macca HaBeCKH, 00beM 9 15111(
NPaKTHKH B pacTBOpUTEIIS). '
Tpo(hecCHOHANBHBI
X 1abopaTopusx

O0paboTKa TaHHBIX, AHATH3 U OLIEHKA UX JOCTOBEPHOCTH (BBIYHMCIEHHE CPETHET0 3HAUCHUS JKCIIEPUMEHTAIBHBIX

JIaHHBIX, TIOTPEIIHOCTH).

[IpencraBnenne pe3ynbTaToB HKCIEPUMEHTA B pa3iinuHoi Gopme (Tabmuma, rpaduk, oT4eT, JOKIa,

MIPE3EHTALNS).

[pakTuyeckas noaroToBKa
Tema 8.2. OcHoBHOe coaep:kaHue OK
XUMHYECKUI Teopernyeckoe 00y4enue oL
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aHaJIN3 mpod Knaccuuxanus npod BOIbI 10 BHIY 1 HA3HAYCHHIO, HCXOMIS U3 €€ XUMHYECKOro cocTaBa. OpraHONenTHYECKIEe CBOHCTBA OK
BOJIBI (3amax, mpo3paYHOCTh, IBETHOCTh, MyTHOCTB) BOZIbL. KUCIOTHOCTB 1 Ie04YHOCTB BOAIBL pH cpejibl 1 MeTojb! ee 02

onpezenenus. KecTkocTb BBl U METO/IbI e onpezeseHus. CylHOCTh METOIa THTPOBAHHS. OK

Buibl sKeCTKOCTH BOJIBI (BPEMEHHAS U TMOCTOSHHAS). KeCTKOCTh BOJIBI KaK MPUYMHA BBINAJCHHS 0CA/IKOB HIIA 07

00pa30BaHHUsI CONEOTIOKEHHI, MMEIOIIUX MECTO B OBITY M Ha IIPOU3BOJICTBE.

Cocra coneii, BBI3BIBAIOIIMX KECTKOCT BOJIBL. XMMHYECKHE POLIECCHI, YCTPAHSFONIUE JKECTKOCTh BOJIBL. Y PaBHEHHSI

XMMHYECKHX PEAKIHH, WLTFOCTPUPYIOMIHX TIPOLECCHI, TPOMCXOSIINE PH YCTPAHEHHH KECTKOCTH. Y CTpaHeHHUE

BPEMEHHOI1 JKECTKOCTH OBITOBBIMH M XMMIYECKUMH criocobamu. Croco0bl YCTpaHEHHs MOCTOSHHOI

KECTKOCTH.

[IpakTnyeckue 3aHATHS

Crioco0bI BEIpaKEHHsI KOHLICHTPALUU PACTBOPOB: MACCOBAst I0JIsl PACTBOPEHHOTO BEIIECTBA, MOJISIPHAS U MOJISIIbHAS

KOHIIeHTpauuu. TUTp pacTBOpa. PelieHne MpakTHKo-OpUEHTHPOBAHHBIX TEOPETHUECKHX 3a/[aHUI HA PAcUeT KOHL[EHTPALIHIt

3arpsI3HAONIMX BEIIECTB U MX CPABHEHKE C MPEIEITBHO A0MYCTUMBIMI KOHIICHTPAIIMAMU

(ITAK).

IpakTHyeckasi MOArOTOBKA
Tema 8.3. OcHoBHOe coaep:kaHue OK
XHMUYECKUI Teopernueckoe 00yueHue oL
KOHTPOJIb KA9CCTBA | KayecTBEHHBIH XUMHUYECKUI COCTAB MPOAYKTOB MUTaHWs. Bermectsa, (anbCHUIMPYIONIE MPOIYKTHl THTAHKS, U (312<
TIPOIYKTOB BEIIIECTBA, 3arPS3HSIONINE MPOIYKTHI MUTaHus. OnpeaeneHue 3arpsS3HAONMX XUMAYECKHX BEIIECTB B OK
TTTaHIA TMPOJIKTaxX MATAHWS, OTpE/ICCHHUE BEIIECTB, HE 3asBICHHBIX B COCTABE MPOJYKTOB MATAHHS. 07

IpakTiyeckue 3aHsTHS 1K

Oprannyeckne 1 HeopraHMYeCKUe BENIeCTBa, BXOAAIINE B COCTAB MPOAYKTOB muTaHus. OnpesieeHue coctaBa  OII0] Ha 5.1

COACPKAHUEC MAKPO U MUKPOIJICMCHTOB. I/I3y‘ICHI/IC OPEIIIOKCHHBIX TIPCTIOAABATCIIEM 6J'IIO,I[ Ha npeaMET
XAMHYCCKOro CoctaBa, OpEeaCICHUE noneﬁ oT CYTO‘IHOI;'I HOPMBI MaKpO 1 MUKPOJSJIEMEHTOB B YKa3aHHOM 6.]'[}0)16.
Pemenue MPAKTUKO-OPUCHTUPOBAHHLIX 3aJa4 IO KyHHHapHOﬁ TEMATUKEC PA3JTMYHBIX TUIIOB.

JaGopatopubie 3aHsATHS
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VccnenoBanyie XMMUIECKOT0O COCTaBa MPoayKToB mutanus. JlabopaTopHas
pabora «MccnenoBanue MPOIYKTOB MUTAHKMS HA HATMYHE YTICBOIOB.

HCCJIGI[OBaHI/Ie MOJIOYHBIX MPOAYKTOB Ha HAJIMYUC Kpaxmaiad. HCCHCZ[OB&HI/IG MPOAYKTOB HAa HAJIMYUC TJIFOKO3BI.

IIpakTiyeckas moAroToOBKA

HpOMeHCYTO'{Haﬂ aTrTecTalusdg nmo JUCHHUIIMHE (3K3aMeH)

Bcero

152

27



3.YCJIOBUSI PEAJIM3ALIUM IPOT'PAMMBbI OBILIEOBPA3OBATEJIBHOM
TACIHATITAHBI

3.1. TpeboBanust K MUHUMAJILHOMY MaTepHATIbHO-TEXHUYECKOMY 00€CIIEUESHUIO

Peanusanus mporpaMMbl JUCHMIUIMHBL TpeOyeT Hamuuus ydeOHoro xkabunera «OO/.10
XuUMHUS».
O6opynoBanue y4eOHOT0O KaOMHETa:

Texnuveckue cpeacrBa 00yueHHMsi: KOMIIBIOTEp C YCTPOMCTBaMH BOCIPOM3BEICHMS 3BYKA,
MYJIBTUMEANA-TIPOEKTOP C IKPAHOM.

OobopynoBanue jgadoparopuu U padoYuX MecT JIaOOpPaTOPMU: MEH3YpPKH, MUIETKU-
KareJIbHUIIbI, TEPMOMETPBI, MUKPOCKOTI, JYIIbI, MPEAMETHBIE U MOKPOBHBIE CTEKJA, MJIAHIICTHI
JUTSL KamelbHBIX peaknuii, (uimbTpoBaibHas Oymara, MPOMBIBATIKU, CTCKISIHHBIC TPOOMPKH,
pe3uHOBbIe TNPOOKH, (oHAPHUKH, HAOOpP PEAKTHBOB, CTEKISHHBIC ITaJIOYKH, IITATUBBI IS
MpOOUPOK; MEPHBIE IMJIMHPHI, BODOHKU CTEKJISTHHBIE, BOPOHKH JEIUTEIIbHBIC ITMIHHAPUYECKUEC
(50-100 mu), cTymku ¢ mecTHKOM, GappopoBbIe YalIKH, MUHIETHI, GUIBTPHl OyMaXKHbIC, BaTa,
Mapiisi, 4YacoBbI€ CTEKJA, DSJEKTPOIUIMTKHU, JIa0OpaTOpHbIE INTATUBBI, CIUPTOBBIE TOPENKH,
CIUYKH, TpUOOp Ui MOTYYeHHs Ta30B (MU MPOOHpKa C Ta300TBOAHOI TpyOKoM), AepkaTenu
JUTsE IPOOUPOK, CKIISIHKH ISl XpaHEHHsI pEaKTUBOB, pa3/IaTOUHbIE JTOTKH; XUMUYECKUE CTaKaHbI
(50, 100 u 200 mu1); mmareny; NUHLETHI; TUTEIbHbBIE IIMUILIBI; CEKYHIOMEPHI (TaliMepbl), MEPHBIE
npobupku (Ha 10-20 mu) u mepsie konOwr (25, 50, 100 u 200 mn), Bomsnass Oanst (uiau
TEPMOCTAT), CTECKJSIHHBIE NAJIOYKU, KOHWYECKHE KOJIObI st TuTpoBanus (50 u 100 wmu);
WHAMKATOpHBIE TIOJIOCKU 1 ompeneneHus pH wu craHgapTHas MHIMKATOpHAs ILIKAaja;
YHHUBEpCaIbHBbIA HHANKATOP; etk Ha 1, 10, 50 mu (wnu go3atopst Ha 1, 5 u 10 mu), OropeTku
JUTSE TATPOBAHUS, MeAUIIMHCKIE mmpuIsl Ha 100—150 M, ntabopaTopHbIe W/HIIM aHATUTHYECKUE
Bechl, pH-MeTphl, CylmibHbIHN mKad, u Ap. 1abopaTopHOe 000pyaOBaHUE.

3.2. Undopmanmonnoe odecrieueHre 00yueHHs

1.OcHoBHas nuTEpaTypa:
1).Capraes I1. M. O6mas u Heoprannueckas xumus. M.: M3gatensctBo «Jlanp» (CI10),2023
2).Apremenko A.U. Oprannueckas xumus.M.: UznatensctBo «Jlansy (CI10),2023

2. JlononHuTeIbHAS JTUTEPATYPA:

I'abpuensu O. C.,OctpoymoB U. I' Xumus10 knacc. ba3zoBerit ypoBenb. Mocksa:
Hpoda,2022r.

2) T'abpuensa O. C., OctpoymoB M. I' Xumus 11 xmacc. bazoBerii ypoBeHb. Mockaa:
Hpoda,2022 r

3. UudopManinoHHbIE peCypChI:

1.: anekTpoHHas OMOIMOTeUHast cuctema: caiit. — Mocksa, 2018 -.-URL: https: //www. pvg. mk.
Ru/ (onmumnmana «Ilokopu BopoObeBbl ropsi»). (lara oopamenust 05.04.2021)

2.: DJIeKTpOHHas OMOJIMOTEeuYHasi cucrema: caiit. — Mocksa, 2020 -.-URL: https: //www. hemi.
wallst. Ru/ (OOpazoBaTenbHbI CcaWT I WIKOJIBHUKOB «Xumusi»). (Ilara oOpamieHus
05.04.2021)

3.: amekTpoHHas OuOIMOTEeYHas cuctema: caiit. — Mocksa, 2021 -.-URL: https: //www.
alhimikov. Net/ (O6pa3oBaTtenbHblii caiT 1i1st KoIbHUKOB). ([lata obpamenus 06.04.2021)
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4. KOHTPOJIb 1 OHEHKA PE3YJIbBTATOB OCBOEHUSA JUCIUIIJIMHBI

KoHTponb u olleHKa pacKpblBalOTCA 4Yepe3 YCBOCHHbBIE 3HAHHS U MPUOOpETEHHBIE
oOy4JaroluMuCcs yMEHHUs, HampaBieHHble Ha (opmupoBaHHEe OOMUX U MpodheccCHOHATbHBIX
komneTeHInii. KoMrereHIun A0KHBI OBITh COOTHECEHBI C MPEAMETHBIMU pe3yabTaTamu. J[is
KOHTPOJISI U OLIEHKH pPe3yJbTaToB OOydeHHUs MperojaBareib BbIOMpaeT (OpPMBI U METOABI C
y4eTOM NpodecCHoHaNU3aIuN 00yIeHHS IO TPOTpaMMe JAUCIUTLINH

Ne |OK/IIK| Moayas/Pa3nen/Tema | Pe3yabtaTt 00yuyeHus Tumst OueHOqHub -
MeponpusiTHi
I OcHOBHOE cojIepKaHue
1 Pa3nes 1. OcHOBBI Popuyauposars
0a3oBble NOHATHUS U
CTPOEHHS BellecTBa
3aKOHbI XMMHH
1.1 [OK 01 |[Ctpoenue aTomMOB Cocranars xumuueckue |1. Tect «CTpoeHne aToMOB
XUMHUYECKHX 3JIEMEHTOB |(POpPMYIbl COETUHEHUI B |XMMHUYECKUX 3JIEMEHTOB U
U TIPUPOJIa XUMUYECKOH |COOTBETCTBUH CO MPUPO/Ia XUMHUECKOHN CBSI3N».
CBSI3H CTETCHBIO OKUCIICHUS 2. 3ajaym Ha COCTaBIICHUE
XUMHUYECKHX JJIEMEHTOB, |XHUMHUYECKUX (POPMYIT
MCXO/1S U3 BAJICHTHOCTU U |JIBYXaTOMHBIX COSIMHEHUN
AJIEKTPOOTPHUIIATEIHLHOCTH |(OKCHUIOB, CYJIb(OHUIOB, TUAPUIIOB
U T.IL).
1.2 |OK 01 |[lepuonnyeckuii 3akoH 1| XapaKkTepU30BaTh 1. Tect «Metammnyeckue /
OK 02 |rabmuma JI.W. XMMHUECKHE DJIEMEHTHI B |HEMETaJLTMUYECKHUE CBOMCTBA,
MenneneeBa COOTBETCTBUU C UX ANEKTPOOTPHUIIATEIBHOCTD U
MOJIOKEHUEM B CPOJICTBO K 3JIEKTPOHY
MEPUOIUYECKON CUCTEME |XUMHUYECKUX 3JIEMEHTOB B
XUMUYECKHUX AJIEMEHTOB  |COOTBETCTBHUE C UX DJIEKTPOHHBIM
J.1. Menneneena CTPOEHUEM M TOJIOKEHHEM B
MIEPUOTUYECKON CUCTEME
XUMHYECKHX 3JieMeHToB [[. 1.
MenneneeBay.
2 Pasnen 2. Xummueckie XapakrTepu3oBatb TI/IVH]:I
peakmu XHMHUYECKHUX peakumni
2.1 |OK 01 |Tunsl XUMHUYECKHUX CocTaBiATh peakuu 1. 3amaun Ha cocTaBieHUE
OK 04 |peakumit COEIMHEHMS, PA3JIOKEHUS, |YPABHEHUM pEAKIINA:
oOMeHa, 3aMelIeHNUs, — COCTMHEHMSI, 3aMEIICHUS,
OKHUCJIUTEIHHO- pas3ioxeHus, 0OMeHa;
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THunnl OLEeHOYHBIX

Ne (OK/IIK| Monyas/Pa3znen/Tema | Pe3yabrat 00y4eHust .
MeponpusiTHi
BOCCTaHOBUTEJIbHbBIE — OKHUCJIUTEIBHO-
peaxkuuu BOCCTAHOBUTEJIbHBIX PEAKIUH C
HCIIOJIb30BaHUEM METOJa
AIIEKTPOHHOIO OaaHca.

2.2 DNEeKTPOIUTHYECKAS CocraBisiTh ypaBHEHUS 1. 3ananus Ha cocTaBleHHE
JUCCOIMAIMS U MOHHBIA |XUMHUUYECKUX PEAKIINH MOJIEKYJIIPHBIX U HOHHBIX
oOMeH MOHHOTO OOMEHa C peakiuii C yyacTHEeM KHUCIIOT,

y4acTUeM OCHOBAHHU U COJIEM,
HEOPraHMYECKUX BEIIECTB |YCTAaHOBJIEHUE U3MEHEHUS
KHCIIOTHOCTH CPEJIbI
2. JJabopartopnas padota "Tumsr
XUMHUYECKUX peakiui”

3 Pa3nea 3. Ctpoenue u |HMccaenoBars crpoenue u | KonTpoabnHnas padora
CBOMCTBA CBOMCTBA «CBOICTBa HEOPraHUYECKHUX
HEOPraHU4eCcKHX HEOPraHUYeCKHX BeleCTB»

BellleCTB BellleCTB

3.1 [OK 01 |[Knaccudpukarmms, Knaccugpunmposartsb 1. Tect «HomeHnkaTypa u
HOMEHKJIATypa 1 HEOPTraHUYECKHE Ha3BaHWE HEOPTaHUYECKUX
CTpPOCHHUE BEII[ECTBA B COOTBETCTBUM |BEIIECTB UCXOMS U3 UX
HEOPTraHUYECKHUX C UX CTPOEHUEM XUMHUYECKON (HOpMYITBI UITH
BEILIECTB COCTaBJICHUE XUMHYECKOU

(bopMyIBI HCXO/I U3 HAa3BAHUS
BEILECTBA 110 MEXIYHAPOIHON
WJIU TPUBUAJIBHOU
HOMEHKJIaType».
2. 3agaun Ha pacyeT MacCOBOM
110y (MacChl) XUMHUYECKOTO
3IIeMeHTa (COeIMHEHNs) B
MoOJIEeKyJe (CMECH).
3.2 |OK 01 |®usuko-xuMHU4YeCKue YcranaBiuBaTh 1. Tect «OcobenHocTr
OK 02 |cBoiicTBa 3aBHCHUMOCTH (PU3UKO- XUMHUYECKUX CBOMCTB OKCHUJIOB,

HEOPTaHNUYCCKUX
BE€IICCTB

XUMHUYECKHX CBOMCTB
HEOPraHWYECKUX BEIIECTB
OT CTPOECHUS aTOMOB 1
MOJIEKYJI, a TAaK)Ke THIa
KPHUCTAJUIMYECKON
peleTKn

KHCJIOT, OCHOBaHHH,
aM(pOTEPHBIX THAPOKCUIOB U
coJeiny.

2. KonTponbHas pabota
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THunnl OLEeHOYHBIX

Ne (OK/IIK| Monyas/Pa3znen/Tema | Pe3yabrat 00y4eHust .
MepOnpUATHI
3.3 |OK 01 |UnenTudukanus Uccnenosath 1. IIpakTHKO-OpUEHTUPOBAHHbIC
OK 02 |Heopranmueckux Ka4eCTBEHHbIC PEaKIUU  [3a/laHUs 110 COCTABICHHIO
OK 04 |Bemrects HEOPraHWYECKUX BELIECTB |XMMUYECKUX PEAKIIUN C
y4acTHEM HEOpraHM4ecKuX
BELIECTB, UCIIOJIb3YEMBIX I UX
UICHTH(DUKAIIH.

4 Pa3nen 4. Ctpoenue u |HccaenoBats ctpoenue u|KonrpoabHas padora
CBONCTBA cBoiicTBa oprannyeckux («CTpoeHue u cBoiicTBA
OPraHU4eCKux BeLIECTB OPraHU4YeCKHUX BelecTB»
BeLIECTB

4.1 |OKO01 |Knaccudukanus, Knaccudumnuposats 1. 3aganus Ha cocTaBieHUE
CTpOEHUE U OpraHMYeCcKHe BEIECTBa B [Ha3BaHUN OPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBUU C UX COEJIMHEHUH 110 TPUBUATIBLHON
OpPraHUYECKUX BELIECTB |CTPOCHUEM WA MEXyHapOIHOM

CHUCTEMAaTHYECKON
HOMEHKJIATYype.
2. 3ajaum Ha ompeesieHue
npocreien GopmyIibl
OpraHNYEeCKON MOJIEKYJIBI,
UCXOJs U3 DJIEMEHTHOI'O COCTaBa
(B %0)
4.2 |OK 01 |[CBoiicTBa OpraHMuecKuX | Y cTaHaBIMBATh 1. 3ananus Ha cocTaBleHHE
OK 02 |coenunenwmii 3aBUCUMOCTH (PU3HKO- YPaBHEHUN XUMUYECKUX
OK 04 XUMUYECKUX CBOMCTB peaxkuuii ¢ yqacTuem

OpTraHU4YC€CKUX BCIICCTB OT
CTPOCHHUA MOJICKYJI

OpraHWYEeCKHUX BEIECTB HA
OCHOBaHHMH UX COCTaBa U
CTPOCHHS.

2. 3amanns Ha COCTaBJICHHUE
YpaBHEHUN XUMUYECKUX
peakuuii, WITIOCTPUPYIOIINUX
XUMHUYECKHUE CBOKCTBA C YUETOM
MEXaHU3MOB MPOTEKAHUS
JIAHHBIX peaKLHi 1
reHEeTHYECKOH CBI3HU
OpPTraHWYECKHUX BEIECTB Pa3HBIX
KJIaCCOB.

3. PacueTrHble 3a1a4¥ 110
YpaBHEHUSAM PEAKIIHi C
Y4aCTHEM OPTaHUYECKUX
BCIICCTB.
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THunnl OLEeHOYHBIX

Ne (OK/IIK| Monyas/Pa3znen/Tema | Pe3yabrat 00y4eHust .
MepOonpUATHH
4.3 |OK 01 |Unentuduxanus Uccnenosath 1.ITpakTHKO-OpHUEHTUPOBAHHBIEC
OK 02 |oprann4eckux BEUIECTB, |KAUECTBEHHbIC PEAKIUU  |33JIaHUSI 10 COCTABJICHUIO
OK 04 |ux 3HaueHHE U OpPraHUYeCKHUX XUMHUYECKUX PEaKIUi ¢
IIK 5.1 |mpumeHeHne B OBITOBOM |COSAMHEHUHN OTNIEIbHBIX |y4acTHEM OPTaHHMYECKUX
Y TIPOU3BOCTBEHHOMN KJIACCOB BELIECTB, B T.4. HCIOJIb3YEMBIX
JESTEIbHOCTH YEJIOBEKA JUI UX UACHTU(PHUKAIMH B OBITY
Y TIPOMBILIUIEHHOCTH.
2.KOHTpOJIbHAs paboTa
) Paspean S. Xapakrepu3oBaTh
Kunernueckue n BJIMSIHHE PA3JIHYHBIX
TepMOAMHAMHUYECKHE |(PaKTOPOB HA
3aKOHOMEPHOCTH pPaBHOBecHE U CKOPOCTh
NPOTEeKAHUSA XHMHYECKHX peakuui
XHMHYECKHX peaKkuuni
5 |OKO01 |[Ckopocts xumuyeckux |XapakTepu3zoBaTh [IpakTHKO-OpHEHTHUPOBaHHBIE
OK 02 |peakuuil. XUMHUYECKOE |BIMSHUE KOHLIEHTPALUU  |TEOpETUYECKHUE 3aJaHMsI Ha
paBHOBECHE pearupyroomux BEeMecTB U (aHaau3 (PaKTOpOB, BIUSIONINX HA
TEMIIEPATYPbI HA CKOPOCTh |U3MEHEHNUE CKOPOCTH
XUMHYECKHUX PEaKui XMMHYECKON pEaKInu.
XapakTepus3oBaTh IIpakTHKO-OpHEHTUPOBAHHBIE
BIIUSTHUE U3MEHEHUS 3aJlaHus Ha IPUMEHEHHE
KOHIIEHTpaluu BemecTs, |npuHuuna Jle-lllarense muis
peaxkLuu cpeasl U HAaxO0’KJICHUS HAIPaBIICHUS
TEMIIEPATYPhI HA CMEILIEHNS PaBHOBECHSI
CMEIIIeHNE XUMHUYECKOTO |(XMMHUYECKOM peakluu U aHaIu3
paBHOBECHSI (GakTOpOB, BIMSIOMIMX Ha
CMEIIeHNE XUMHYECKOTO
paBHOBECHS
6 HccnenoBarb HCTHHHBIE
Pa3nen 6. PacTBopsl PacTBOPBHI € 32JaHHBIMH
XapaKTepuCTHKAMH
6.1 |OKO01 [ITonstue o pactBopax |Pa3nuyare HCTUHHBIE 1. 3amaun Ha IPUTOTOBIIEHUE
OK 02 pacTBOpbI pacTBOpPOB.

2. [TpakTHKO-OpUEHTUPOBAHHBIE
pacyeTHbIC 3a/IaHHs Ha
JIUCTIEPCHBIE CUCTEMBI,
HCIIOJIb3yEMBbIC B OBITOBOM 1
MPOU3BOJACTBEHHOMN
JIeSITEIbHOCTH YeI0BeKa
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THunnl OLEeHOYHBIX

Ne (OK/IIK| Monyas/Pa3znen/Tema | Pe3yabrat 00y4eHust .
MeponpusiTHi
6.2 |OK 01 |HccnenoBanme coiictB |HccnenoBath Gpusmko- JlabopartopHnas pabota
OK 04 |pactBOpOB XUMHYECKHUE CBOMCTBA “IIpuroToBieHue pacTBOPOB”
HCTUHHBIX PACTBOPOB
Il | IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COlep:KaHue (Coep:KaHue MPUKJIATHOTO MOTYJIs)
7 Paznen 7. OueHuBaTh NMOCJIEACTBHS|)
Xumus B ObITY U OBITOBOM U
MPOU3BOJACTBEHHOM MPOU3BOJACTBEHHOMI
AesiTeJIbHOCTH AeATeJIbHOCTH YeJI0BeKa
yejJoBeKa ¢ MO3NIUI
IKOJIOTHYECKOM
0e3onacHoCTH

OK 01
OK 02
OK 04
OK 07
IIK 5.1

XuMmus B ObITY U
IIPOU3BOJCTBEHHOMN
JESTEIbHOCTH YEJI0BEKA

O1eHnBaTh MOCIEIACTBUSA
OBLITOBOI U
MPOU3BOACTBEHHOMN
JIeATEIILHOCTH YeJIOBEKaA C
HO3UIIMHA DKOJIOTHUYECKOH
0e30macHOCTH

Keiic (¢ yuerom Oynymieit
npoQeCCHOHAIBHON

JIESITEIIbHOCTH)

Bo3MoxHBIE TEMBI KEHCOB:

1. IToTeruienne kIUMarTa u

BBICBO60)K,Z[CHI/IG I'a30BbIX

THAPATOB CO JIHA OKEaHa.
2. Byayue marepuansl s

aBHa-, MalliIMHO- U

pruOOPOCTPOECHHUSI.

3. HoBblie maTepuaib! s

COJIHEYHBIX OaTapei.
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