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Pabouass mporpamMMa y4eOHOW AUCHMIUIMHBI «XUMUS» pa3paboTaHa Ha OCHOBE
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npodeccuoHaIbHOTO 00pa3oBaHus Ha 0a3e OCHOBHOI'O OOIIEro 0Opa3oBaHMS C YUYETOM
TpeboBaHUi (eaepalibHbIX TOCYJApCTBEHHBIX 00pa30BaTENbHBIX CTAHIAPTOB U
nojiyduaemMoi mpodeccu WM CHEHUAIbHOCTH CpPeAHEro MnpodecCHuOHATBHOTO
oOpazoBanusi, DenepanbHOr0 TOCYJAPCTBEHHOTO OOpa30BaTENBHOTO CTaHIApTa IO
cnenuaibHocTh 09.02.07 UHdopMannoHHbIe CHCTEMBbI U IPOrpaMMupoBaHue  (yTB.
npukazoM MunuctepctBa oOpazoBanust u Hayku P® ot 09.12.2016 r. No 1547),
peanuzyemoro UITOY COK «llepcniektrBay.
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1. OBIIASI XAPAKTEPUCTUKA PABOYEH ITPOT'PAMMBbBI
OBIIIEOBPA3OBATEJILHOM JUCHOUIIJIUHBI «XUMMS»

1.1. MecTo IMCUMILIMHBI B CTPYKTYpe o0pa3oBaTeabHoi nmporpammbl CITO

OO61eo0pazoBaTenbHas AUCHUIUIMHA « XUMHUS U3y4daeTcs Ha 0a30BOM ypOBHE B
o011e00pa3oBaTebHOM — [UKJIE Y4eOHOro IjlaHa OCHOBHOM TmpodeccroHaIbHOM
obpazoBaTrenbHOM Mporpammbl 1o mpodeccun 09.02.07 UndopmaumoHHble CHCTEMBI
U IPOrpaMMHUPOBaHUeE.

TpyaoeMKOCTh JUCHUIUIMHBI «XUMHUS» Ha 0a30BOM YpOBHE COCTaBIIsieT 72 yaca,
13 KOTOPBIX /2 daca — 6a30BBIA MOy (6 pa3nenoB) U 8 4aCOB — MPHUKIAHON MOIYITh
(1 pazgen), BKIIOUYAIOIMIMA MPAKTUKO-OPHUEHTHUPOBAHHOE COJEPKAHUE KOHKPETHOMN
npodeccuu WM CHelUaTbHOCTH.

[IpuknagHO MOIynbh BKJIHOYaeT OAWMH pasfen. Pazmen 7 «Xumus B OBITY H
IIPOU3BOICTBEHHOU NEATEIBbHOCTH YeJI0BEKa» peanuzyercs JUISt BCEX
npodeccuil/cenuabHOCTE Ha MaTepuaie KEWCOB, CBS3aHHBIX C JKOJIOTHYECKOU
0€30IMMacHOCThI0O M OLIEHKOW  MOCHEACTBUM  OBITOBOM M MPOU3BOJACTBEHHOMU
NeATEeNbHOCTH, MO  OTpacisM  Oyaymed  npo(ecCHOHANBbHON  AESTENbHOCTH
00yJaroImmxcs.

[lepron oOydeHus U pacrnpenesieHue Mo ceMecTpaM olpenesseT o0pa3oBaTesbHas
OpraHu3alsl CaMOCTOSITEIbHO, C YYE€TOM JIOTUKH (OPMUPOBAHUS MPEAMETHBIX
pe3ynbTaToOB, OOMIMX U MPOGECCUOHATBHBIX KOMITETEHIIUNA, MEKITPEAMETHBIX CBS3EH C
JIPYTUMH JUCHUILUIMHAMHU 00Ie00pa30BaTeIbHOTO U 00IIenpo(ecCHnOHaTLHOTO IIUKIIOB
y4eOHOrO IJIaHa.

N3yyenue yueOHON NUCHUIUIMHBI «XUMUS» 00YYaIOIMMUCA C OTPAaHUYEHHBIMH
BO3MOKHOCTSIMU ~ 3[I0POBbsI  OCYIIECTBJISIETCSI B  COOTBETCTBUM ¢  [Ipukazom
MunucrepctBa obpazoBanus u Hayku P® ot 9 Hoa0ps 2015 r. Ne 1309 «OO06
yTBepkaeHun [lopsinka obecrieueHus yCIOBHM JOCTYITHOCTH JUIsl MHBAIUIOB OOBHEKTOB
U TPEJOCTaBISIEMBIX yCIyT B cepe oOpa3oBaHus, a TaKKE OKA3aHHS UM IPU STOM
HeoOxoauMon nomoin», [lomoxkeHneM 00 yCIOBUAX OOYyUYECHHUSI MHBAJIUAOB U JIUIL C
OTPaHUYECHHBIMM BO3MOXHOCTAMH 370poBbs B UIIOY COK «llepcnextuBay,
YTBEPXKJICHHOTO mnpukazoM gupekrtopa Ne 18-om ot 11 cenrsaOps 2018 .
[IpenocraBiieHrue cHenUaNbHBIX TEXHUYECKUX CPEIACTB OOYyUEHHMsI KOJUIEKTUBHOTO M
WHUMBUTyAIbHOTO TIOJIb30BAHUS, TMOJ00pP W pa3padoTKa Y4eOHBIX MaTepUajoB s
oOydJarommxcsi ¢ OrPAaHHMYCHHBIMH  BO3MOXXHOCTSMH ~ 3JI0POBbSI  IIPOW3BOIUTCS
MPEMNO/IaBaTeNIIMUA C YYETOM WHIUBUIYATBHBIX MICUXO(PU3UOIOTHIECKUX 0COOCHHOCTEN
oOyvaronuxcst W crneuupuku npuema- nepegaun ydeOHoil uHdopmanuu. C



OOy4YarolUMUCS 10 UWHAMNBUAYAIbHOMY IUJJaHY U HWHAWBHUIyabHOMY Tpaduky
IPOBOJSATCS NHAVMBUIyAJIBHBIC 3AHATUS U KOHCYJIBTALINN.
1.2. llesin n IuIaHMpYyeMble pPe3y/abTaThl 0CBOCHUS AUCHHUIIIMHBI:

Heab: @opmupoBaHre y CTYAEHTOB TMPEIACTABICHHUS O  XUMHYECKOU
COCTAaBJISIFOIIEN €CTECTBEHHO-HAYYHOM KapTUHBI MUpPa KaK OCHOBBI MPUHSTHS PEIICHUN
B JKM3HEHHBIX M NPOU3BOACTBEHHBIX CHUTYalUsX, OTBETCTBEHHOrO IIOBEJACHUSA B
IIPUPOTHOU Cpefie.

3amaun:

1) cdopmupoBaTh MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX
IPOLIECCOB U SIBJIECHUN B OKPYXKAIOLIEH CpeAe, LEJOCTHOM HaydyHOW KAapTUHBI MUPA,
B3aMMOCBSI3U U B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUSI COCTaBJISATH (OPMYJbI HEOPraHUYECKHX M OPraHUYECKUX
BEIIIECTB, YPABHEHUSI XUMUYECKUX PEAKIUi, OOBSICHATh UX CMBICI, HHTEPIPETUPOBATH
pEe3yJIbTAThl XUMHYECKUX IKCIIEPUMEHTOB,

3) cdopMupoBaTh  HaBBIKM  MPOBEACHHUS  MPOCTEUIIUX  XUMHUYECKUX
AKCIIEPUMEHTAILHBIX UCCIIEIOBAHUN C COOJIIOICHUEM MpaBUil 0€30MacHOr0 0OpaIieHus
C BEIIECTBAMU U J1a0OPaTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh yMEHHUS HCIOJH30BaTh WMH(POPMAIMI0 XHMHYECKOIO XapakTepa u3
Pa3IMYHBIX UCTOYHUKOB;

5) chopmupoBaTh yMEHHUS MPOTHO3UPOBATH MOCJIEACTBUS CBOCH JEATEIbHOCTH U
XUMUYECKUX TPUPOTHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MPOLIECCOB;

6) chopMupoBaTh MOHMMAHUE 3HAYUMOCTH JOCTHXKCHHN XUMUYECKOW HAyKU H
TEXHOJIOTH JIJIsl pa3BUTHUS COITUATBHON U TPOU3BOICTBEHHOM cep.



1.2.2. [Inanupyembie pe3yabTaThbl OCBOCHHS 001e00pa3oBaTeIbHON AUCHUILIUHBI B cO0TBeTcTBHU ¢ PI'OC CIIO un Ha

ocHoBe ®I'OC COO

Kon n
HAHMEHOBaHHE
¢GopmMupyembIx
KOMIIeTeH U

l'[.nalmpyeMble pe3yJbTaThbl 0CBOCHUA TUCHHUIIJINHBI

Oo0mrue

I[I/ICIII/II[.]'[I/IHapHLIe

OK 01. Beibupats
CHOCOOBI PeLIeHHUs
3a1a4
po(hecCHOHATTLHOM
JeSITeIIbHOCTH
HPUMEHUTEIBHO K
pa3JInYHbIM
KOHTEKCTaM

B yacTu Tpy/10BOr0 BOCIIUTAHUS:
- TOTOBHOCTh K TpPYAY, OCO3HAHHWE IEHHOCTH MAacCTEepCTBa,
TPYyIOIO0ue;

- TOTOBHOCTBH K aKTHBHOH JIE€ATENHHOCTH TEXHOJOIMYECKOH H

CcolMalIbHOM HaIIpaBJICHHOCTH, CIIOCOOHOCTD HHUIOUHUPOBATD,

IUIAHUPOBATh M CAMOCTOSATEIBHO  BBIIOJHATH  TaKylo
JIeSTeTbHOCTb;
- UWHTEpeC K pasIu4HbIM cdepaM MmpodecCHOHATHHON

JeSITENIbHOCTH,
OBnazneHre yHHUBEpPCAIbHBIMU Y4YEOHBIMHM I103HABATEIbHBIMU
JEUCTBUSIMHU:

a) 0azoBble JJOrHYeCKHUe 1eHCTBUSA:

- CaMOCTOATENIbHO (OpMYyIMpPOBaTh U  AKTYaJIU3UPOBATh
npobieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIN NPU3HAK UM OCHOBAHUS AJIs
CpaBHEHHsI, KJIJaCCU(PUKALUU U 0000I1IeHNS;

- OINpEAeNATh LEIH ACSITEeIbHOCTH, 3a/laBaTh IapaMeTpbl U
KPUTEPUU UX TOCTHKEHUS;

- BBIABIATH

3aKOHOMCPHOCTHU n MMPOTHUBOPCUYHA B

paccMaTpruBACMBbIX ABJICHUAX,

- BHOCHUTb KOPPEKTUBBI B JICITEIBHOCTh, OLICHUBATH
COOTBETCTBUE  pE3YyJIbTATOB  LEIsAM, OLEHUBATh PHUCKHU
MOCJIEACTBUN NeITETbHOCTH,

- pa3BUBaThb KpPEATHUBHOE MBINUIEHUE TMpPU  PELHICHUH

- BJIQJIETh CUCTEMOM XUMHUYECKUX 3HAHUM, KOTOpasi BKJIFOYAET:
OCHOBOITOJIATAIONINE TOHATUSA (XMMHUUYECKHUN AJIEMEHT, aToM,
JJIEKTPOHHAs 000JI0YKa aroma, S-, p-, d-3IEKTPOHHBIE
opOuTamM  aToMOB, HWOH,  MOJIEKYIa, BaJICHTHOCTb,
3JIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKHUCJICHHUS, XUMUYECKas
CBA3b, MOJIb, MOJIIpHAs Macca, MOJISIPHBIA  00BeEM,
YIJIEPOAHBIN CcKeneT, (PyHKIHMOHAIbHAs TPYIIa, pagukali,
WU30MEPHUS, HM30MEPBI, TOMOJIOTMYECKUH psif, TOMOJIOIH,
YIJIE€BOAOPOAbI, KUCIOPOJ- U a30TCOAECPKALIUE COCAUHEHUS,
OMOJIOTMUECKH aKTHUBHBIE BeliecTBa (YriaeBOAbI, SKHUPHI,
Oenku),  MOHOMEp, TMOJHUMEp, CTPYKTYpHOE  3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIMHCHHUS, KpHUCTaJUIMYECKas
pelieTka, THUIBI XHUMHYECKUX peakiuil (OKUCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIC, 3K30-U SHJOTEPMHUYECKHE, PEaKUUU
MOHHOTO OOMEHA), PacTBOp, SJICKTPOIHTHI, HEIIEKTPOJIUTHI,
3JIEKTPOJIUTHYECKAS JIFICCOIHAITHS, OKHCIIUTEIIb,
BOCCTaHOBUTEb, CKOpPOCTH XUMHYECKOMN peakuuu,
XMMHYECKOE paBHOBECHE), TEOPUU U 3aKOHBI (TEOpHs
XUMUYECKOTO CTPOEHHs OpraHMYeckux Bemects A.M.
bytnepoBa, Teopus JJIEKTPOJIUTHYECKOW  JIHCCOILMALINH,
nepuoanueckuii 3akoH .M. Menaeneesa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CHUMBOJMYECKHUU S3bIK XHUMHH,
(akToNorMuecKkue CBEACHHS O  CBOWMCTBAaX, COCTaBe,
MOTy4YeHUH U O€30MacHOM HCIOJIb30BAHUM  BaKHEWIIIHMX
HEOPTaHMYECKUX W OPraHWYeCKUX BEIIECTB B OBITY W
MPAKTUYECKOU IEeSATEIbHOCTH YEIOBEKA;

- YMETh BBISBIATH XApPAaKTEPHbIE MPU3HAKA M B3aUMOCBS3b
W3YYECHHBIX TOHSATHI, TPUMEHSITh COOTBETCTBYIOIIME MOHSATHUS




YKU3HEHHBIX TIPOOIJIeM

0) 0a30BbIe HccC/Ie0BATEIbCKHE TeCTBHS:
- BJIAJETh HABBIKAMU  Yy4EOHO-HCCIIEOBATEILCKOH U
MPOEKTHOM JIeATETHbHOCTH, HABBIKAMHU Pa3peIIeHUs mpooIiem;

- BBISIBIISITh NPUYHHHO-CJICICTBCHHBIC
aKTyaJIM3UpOBaTh 3ajadyy, BBIABUIaTh TMIIOTE3y €€ PEUICHHUS,
HaXOIUTh  apryMeHTBhl  JUIS  JIOKa3aTelIbCTBA

YTBEPKACHUI, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

CBA3HU u
CBOHX

- AHAIU3HUpPOBATH IIOJIYYCHHBIE B XOJ€ pELICHHs 3a1adu
pe3yabpTaThl, KPUTHYECKH OLICHMBAaTh HUX JIOCTOBEPHOCTb,
IIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSAX;

- yMEThb
IPAaKTUYECKYIO 00JIACTH KU3HEIEATEIbHOCTH;

NEPCHOCUTh 3HAHWS B TO3HABATEIBHYIO U
- YMEThb HHTETPHPOBATh 3HAHUS W3 Pa3HBIX MPEIMETHBIX
obnacreii;

- BBIJBUTaTh HOBBIC WJCH, INpeyiaraTh OPHUIrHHAIbHBIC
MOJIXO/IBI U PEIICHUS;

- CIIOCOOHOCTh MX HCHOJb30BAHUS B I103HABaTEIbHOH U
COLIMAIBHON MTPAKTHUKE

OpU OINUCAHUU CTPOEHUS U CBOWCTB HEOPraHUYECKHX H
OpraHU4YC€CKUX BCHICCTB U HX HpeBpaH_[eHI/IfI; BBIABIIATH
B3aMMOCBSI3b ~XMMHUYECKUX 3HAHMM C TOHATUSIMH U
IpCACTABICHUAMU APYTHUX CCTCCTBCHHOHAYYHBIX MMTPCAMETOB,
- yMeTb  HCHOJb30BaTh HAUMEHOBAHMS  XUMHUYECKUX
COCAMHEHUN MEXIAYHAPOJHOIO COK3a TEOPETUUYECKOW U
OPUKIATHOW XMMHM W TpPUBUAJIbHBbIC Ha3BaHUS BaKHEHUIIUX
BeUIECTB  (3TWJEH,  aAUeTWIEH,  [JIMLEPHH, denon,
(dbopManbaeru, yKCycHas KHCIOTa, TIHUIMH, yrapHblid Tas,
erIGKHCJIBIﬁ raz, aMMHakK, TranicHas H3BECTb, HEralicHas
U3BECTh, MHUTHEBAs COJA U JIPYT'HX), COCTABIATH (HOPMYIIBI
HCOPraHUYCCKUX W OpPraHNMYCCKUX BCIICCTB, YpPaBHCHHA
XUMHYECKHUX PEaKlUi, OOBSICHITh UX CMBICI; MOATBEPKIATh

XapaKTEpHbIE XUMHYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIMMHU  DKCHEPUMEHTAMH M 3alHUCIAMHU
YPaBHEHUN XMMUYECKUX PEAKLUH;

- yYMETb YCTAaHABJIMBATH IPHUHAJICKHOCTb H3Y4YECHHBIX

HEOPTaHWYECKUX W OPraHWYECKHUX BEIECTB K ONPEEICHHBIM
KJIaccaM | TpyIIaM COeTMHEHUHN, XapaKTepU30BaTh UX COCTAB
U BaXHEHIIMe CBOMCTBA; OMPEAENATh BHUIbI XUMHUYECKUX
cBs3el (KOBaJICHTHAs, MIOHHAs, METaJUIMUecKasi, BOJIOPOIHAs),

THUIIBI KPUCTAJUIMYECKUX pELIETOK BEIIECTB;
KJIacCU(UIIMPOBATH XMMUYECKUE PEAKIINH;
- chopMupoBaTh  NPEACTABICHUSA: O  XHUMHYECKOM

COCTaBJISIONICH €CTECTBEHHOHAyYHOM KapTHHBI MHpa, POJIH
XMMHU B TIO3HAHMM SIBIEHUI NpHUPOIbI, B (POPMUPOBAHHH
MBIIUIEHUSI W KYJIbTYPHl JIMYHOCTH, €€ (PYHKIMOHAITBHOM
IPaMOTHOCTH, HEOOXOAMMOW Ui pEHIeHUs NPaKTHYECKUX
3a/1a4 U HKOJIOTUYECKH OOOCHOBAHHOTO OTHOUIEHMSI K CBOEMY
310pPOBBIO U IPUPOJIHON CpeniE;

- YMETh MPOBOAMTH pacyueThl MO XUMHUYECKUM (GOpMylIaM U

YPpaBHCHUAM XUMHYCCKUX peaKHI/Iﬁ C HCIIOJIB30BaHHEM

(u3MUeCKUX BEJIWYUH, XapaKTepU3YIOIIMX BelIecTBa C

KOJIMYECTBEHHOM CTOPOHBI: Macchl, o0beMa (HOpMaJIbHbBIE

YCJ'IOBI/IH) ra3oB, KOJIHYECTBA BE€OICCTBA, HCIIOJIb30BaTh




CUCTCMHBIC XUMHWYCCKUC 3HAHUA Ui IMPUHATUSA pCIJ_IeHI/Iﬁ B

KOHKPCTHBIX KHN3HCHHBIX CUTyaluidXx, CBA3aHHBIX C

BCIICCTBAMU U UX IIPUMCHCHUCM

OK 02.
Hcnonb3oBath
COBPEMEHHBIC
CpeICTBA MOUCKA,
aHaJM3a u
UHTEPIIpEeTaluu
uHpopmanuu u
UH(POPMALOHHBIE
TEXHOJIOTHH IS
BBITIOJTHCHHMSI 32/1a4
npodeccuoHanbHOM
NESATCIIbHOCTH

B o0J1acT¥ HEHHOCTH HAYYHOI'O NO3HAHUSA:

- chOpPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOU
JIHaJore KYJBTYP,
MecTa B

IMPAaKTHUKH, OCHOBAHHOI'O Ha

CIIOCOOCTBYIOLIETO CBOETO

IIOJIMKYJIETYPHOM MMPE;

OCO3HaHUIO

- COBEpIICHCTBOBAHUE SI3LIKOBOM M YHTATEIBCKOW KYJIbTYpPbI
KaK CpeJCTBa B3aUMOJICUCTBUS MEXKIY JIIOJAbMH U TO3HAHUS
MUpa;

- OCO3HAHUE LIECHHOCTU HAy4YHOH NEeATEIbHOCTH, TOTOBHOCTH
OCYLIECTBIISTh MIPOEKTHYIO u HCCJIE10BATENIbCKYIO
JIeATEIbHOCTh UHANBUIYAIBHO U B TPYIIIE;

OBnazneHre yHHUBEPCAIbHBIMU Y4eOHBIMH IO3HABATEIbHBIMU
NEUCTBUSIMH:

B) padoTa ¢ undopmanmeii:

- BJIaJIETh HABBIKAMU TMOJTYYEHUsI MHPOPMAIIMH U3 UCTOYHUKOB
pa3HBIX THIIOB, CaMOCTOSITEJIBHO OCYIIECTBISATH IOMCK,
aHaJIM3, CHCTEMAaTU3allMI0 M MHTEpHpeTanuio WHGOpMaluu
pa3IMYHBIX BUJOB U (DOPM IMPE/ICTABICHHUS,

- CO3/1aBaTh TEKCThl B Pa3IMYHBIX (opmarax C y4eToMm
Ha3HaYeHUs MHQPOpPMAIMU M IIeNIeBOM ayJIUTOpPHH, BBIOMpas
ONTUMATBHYIO (OPMY TIPEICTABIICHHS W BU3YATH3aIINH;

- OIIEHUBATh JIOCTOBEPHOCTD, JETUTUMHOCTh HHPOPMAIIUH, €€
COOTBETCTBHUE MIPABOBBIM M MOPATHHO-ITUYECKUM HOPMaM;

- HCITOJTh30BaTh cpelcTBa WH(pOPMAITMOHHBIX u
KOMMYHUKAI[MOHHBIX TEXHOJOTUM B PEIICEHUH KOTHUTUBHBIX,
3amay ¢

TCXHUKHU

KOMMYHUKAaTHBHBIX U
co0JTI0IeHHEM TpeGoBaHUI

OpraHU3aIMOHHBIX
3PrOHOMUKH,

- yMeTb IUIAHMpPOBaTb M  BBIIOJHATH  XUMHYECKHU
SKCHEPUMEHT (IPEBpALEHUs OPraHWYECKHUX BELIECTB IIpU
HarpeBaHuu, IOJIyY€HHUE 3TUJIEHA U W3Y4YEHHE €r0 CBOIICTB,
Ka4eCTBEHHbIC PEaKLUM Ha albJETHbl, KpaxMaJl, YKCYCHYIO
KHCJIOTY; JeHaTypauusi OelKOB NpU HArpeBaHUH, IBETHHIC
peakuu O€NKOB; IMPOBOAUTh PEAKIMU HOHHOIO OOMEHa,
ONpeNeNiATh Cpely BOAHBIX pPACTBOPOB, KaueCTBEHHBIE
peaknmu Ha cyibdar-, KapOoOHAT- M XJIOPHA-aHUOHBI, Ha
KaTHOH aMMOHHUS; pellaTbh 3KCIIEPUMEHTAJIbHBIE 3a7aud 0
temam "Meramnel" u "Hemeramnel') B COOTBETCTBHHM C
IOpaBWIAMU TEXHUKUH O€30MaCHOCTH MpH OOpallleHUuu C
BELIECTBAMU u 1a00paTOPHBIM 000py0BaHKEM;
IPEACTaBIATh Pe3yabTaThl XUMHUYECKOTO SKCIEpUMEHTa B
(dopMe 3amucu YpaBHCHHI COOTBETCTBYIOIIUX PEAKIUH H
(opMyIMpPOBATH BBIBOABI HA OCHOBE 3THX PE3YJIbTATOB;

- yMeThb aHaJU3UpOBaThb XUMHUYECKYIO HH(}OpMaIHIO,
NOJIly4aEMYI0 M3 pa3HbIX MCTOYHHMKOB (CPEICTB MacCOBOU
nHpopmanuu, cetb IHTEpHET U Apyrue);

- BIAAETb OCHOBHBIMM METOJAaMU HAYYHOTO IIO3HAHMUS
BEILIECTB U XMMHUYECKUX SIBJICHUHN (HAOIIO/IEHNEe, N3MEPEHHE,
9KCIIEPUMEHT, MOJIETIUPOBAHUE);

- YMCTb NPOBOAUTH PACUCTBHI IO XUMHUUYCCKHM (bopMynaM n
YPpaBHCHHUAM  XUMHYCCKUX peaKHI/If/'I C HCIIOJBb30BaHHUECM

(U3MUECKUX BEJIWYUH, XapaKTePU3YIOMIUX

KOJIMYECTBEHHOM CTOPOHBI: Macchl, o0beMa (HOpMasbHbBIE

BEIECTBA C

YCJ'IOBI/IH) ra3oB, KOJIHYECTBA BCIICCTBA, HWCIIOJIbB30BaATh

CUCTCMHBIC XUMHWYCCKUC 3HAHUA IUIA MMPUHATUA pCIJ_ICHI/Iﬁ B
KOHKPCTHBIX KHU3HCHHBIX CBsA3aHHBIX C
BCIICCTBAMU U UX IPUMCHCHUCM

CUTyaluidXx,




0€30MacCHOCTH, TUTHEHBI, PECypCcOCOEepEKECHHS, MPABOBBIX U
ATHUYECKUX HOPM, HOPM MH(DOPMAIIMOHHOW OE30MMaCHOCTH;

- BIIAJICTh HAaBBIKAMH PACIIO3HABAHUS ¥ 3aIUTHl HH(MOPMAIUH,
UH(POPMALMOHHOM 0€30MaCHOCTH JTMYHOCTH

OK 04. 3ddexTruBHO

B3aMMO/ICICTBOBATh
u pabortartb B
KOJUICKTHUBE u
KOMaHie

- TOTOBHOCTb K CaMOpPa3BUTHUIO, CAMOCTOATCIBHOCTH U
CaMOOIIPEACTICHUIO,

-OBJIAJICHUC y‘Ie6HO-I/ICCJ'IeI[OBaTeJ'IBCKOI7I,
HpOGKTHOﬁ u COHH&J’II)HOﬁ ACATCIIBHOCTH,

HaBbIKaMH

OBJajgenune
JelCTBUSIMU:
0) cOBMeCTHas 1eSITeJIbHOCTD.

YuuBepcCaJdbHBIMHA KOMMYHHKATHUBHBIMHA

- MIOHUMAaThb M MCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHON U
MHAUBUAYaAJIbHON paboThI;

- MIPUHUMATh e COBMECTHOU JIeATSIIHHOCTH,
OpPraHu30BbBIBaTh U KOOPJAMHUPOBATH JIEUCTBUA 1O €€
JIOCTHPKEHMIO: COCTaBJISATh IUIAH JACHCTBHH, pacHpeacisiTh

pPONU C Y4EeTOM MHEHUU YYaCTHHKOB OOCYXIATh PE3yNbTaThI
COBMECTHOM pabOTHI;

- KOOPJAMHHPOBATH U BBIMOJHATH pPabOTy B YCIOBHSIX
peabHOTrO, BUPTYaJIbHOTO u KOMOWHHUPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYIIECTBJSATh IMO3UTUBHOE CTPATETMYECKOE ITOBEICHUE B
Pa3IMYHBIX MIPOSIBJISITH

BOO6pa)KeHI/IC, OBITh HWHHUIINaTUBHBIM

CHUTYaIHsIX, TBOPYECTBO |
Osianenue

NeHCTBUAMM:
) NPUHSITHE Ce0sl U APYTUX JIO/IEei:

YHUBePCAJIbHBIMH peryJsiTHBHBIMH

- NPUHUMATh MOTHBBI M apryMEHTBl APYTHX JIOAEH Ipu
aHAJIN3€ PE3yJIbTATOB JIEATENbHOCTH;

- IPU3HABaTh CBOE MPaBO U MPABO APYTHUX JIFOJIel Ha OMIMOKY;

- pa3BUBaTh CHOCOOHOCTh MOHUMATh MHUP C TO3HULUU JIPYTOro

- yMeThb IUIAHUPOBaTb U  BBIIOJHATH  XUMHUYECKHI
SKCIIEPUMEHT (IIPEBPALCHUSI OPraHUYECKUX BEIIECTB IPHU
HarpeBaHuM, NOJIY4YEHUE ITHIEHA M H3yYeHHE €ro CBOICTB,
KaueCTBEHHbIE PEAKLUU HA aJbAETUABI, KpaxMay, YKCYCHYIO
KUCJIOTY; JleHaTypalusi OCJIKOB NpU HarpeBaHUM, LIBETHBIC
peakuu OENKOB; TNPOBOAWUTH PEAKIIMA HOHHOTO OOMEHa,
ONpeNeNIATh Cpely BOAHBIX pPACTBOPOB, KaueCTBEHHBIE
peaknuu Ha Cyibdar-, KapOoOHAT- W XJIOPHA-aHUOHBI, Ha
KaTHOH aMMOHUS; pellaTh 3KCIEPUMEHTAJbHbIE 3aJaud 10
temam "Meramnel" u "Hemeramnel") B COOTBETCTBHHM C
OpaBWIAMU TEXHUKH O€30MaCHOCTH MpH OOpalleHUuu C
BELIECTBAMU u 1a00paTOPHBIM 00opy0BaHKEM;
IPEACTaBIATh Pe3yabTaThl XUMHUYECKOTO SKCIEpUMEHTa B
dbopme 3amucu ypaBHEHHH COOTBETCTBYIOIIUX pEAKIUH |
(opMyIMpOBATH BBIBO/IBI HA OCHOBE ITHX PE3yJbTaTOB




YCJI0BCKa

OK 07. B o0J1acTH 3K0JI0IrM4€CKOr0 BOCIIUTAHUS - chopMUpOBAaTh  TPEICTABICHUS: 0  XMMHUYECKOU
COI[CﬁCTBOBaTB - C(l)OpMI/IpOBaHHOCTI) IKOJIOTUYECKON KyJIbTYpbl, IOHUMAaHUE COCTaBHHIOH.[Cﬁ eCTeCTBeHHOHaquOﬁ KapTUHbI MHPQA, POJIH
COXPaHEHHIO BIMSHUA  COUMATBbHO-OKOHOMHUYECKHX  TpoleccoB  Ha | XUMHH B TO3HAHWHM ABJIEHMH NPUPOABI, B CI)OpMPIpOBaHI/II:I
OKpY Karoleu . o MBILUICHUS. W KYJAbTYpPbl JIMYHOCTH, €€ (YHKIHOHAIBLHOM
COCTOSIHUE IIPUPOJHOM M COLMAIBHOM Cpeapl, OCO3HAHHUE .
cpenbl, 5 5 TPaMOTHOCTH, HEOOXOJAMMOH I PEIICHUS MPaKTHUYECKUX
rI100AJIBHOTO XapaKTepa S3KOJIOTHYECKUX T M;
pecypcocoepexeHn p p PODIICM; 3a/1a4 U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOUICHHSI K CBOEMY
10, [IPUMCHSITD - TUTAHUPOBAHHME M OCYIIECTBIICHUE NCHCTBUH B OKPYKAIOWIEH | 3710n0BbE0 1 IPUPOIHON CPEAE;
3HAaHUA 00 Cpele Ha OCHOBE 3HAHUA LEJNEed YCTOMYMBOIO pPA3BUTHSA
M3MEHEHNN KINMATA, | YeloBEUECTBRA; - yMEeTh COOII0IaTh MPaBUIIA SKOJOTUYECKH 1EIeCO00Pa3HOTOo
. N noBe/eHHUss B OBITY U TPYAOBOM JAESITENbHOCTH B
HPHHITHIIBI aKTHUBHOE  HENpUSTHE  JICUCTBUH, TPUHOCAIIMX  Bpex co g . cBoG gg o (r))yﬂ o a AfoLLLeT ueﬂmj
. XpPaHEHHS] CBOETr0 3J0pPOBbSI M OK el TPUPOIHOM
OEpEKITUBOTO OKpYKAIOIEH Cpere; p _ p Py pup
IPOU3BOJICTBA, : Cpelpl; YYUTHIBAaTh OIIACHOCTb BO3JCHCTBUS Ha KUBbIC
sbiberraBHO - YMEHHE NPOTHO3MPOBATH HEOJATONPHUATHBIE SKOIOTHYECKIE | GnrauysMpl  ONpPeENEHHbIX  BELIECTB, MOHMMast CMBICI
JEiiCTBOBATE B NOCJICICTBUS MIPCANPUHUMACMBIX JICUCTBUM, MPEIOTBPAIATD | rjoka3aress NpeaelbHON JOIMYCTUMON KOHIEHTPALMT
YPE3BBIYANHBIX HXx;
CUTYalUsIX - pacIIMpEHHE OmbITa JESATEIbHOCTH  3KOJOTMYECKOMN
HaIpPaBJIECHHOCTH;
- OBJIaAICHHUC HaBBIKaAMH y‘-Ie6H0-I/ICCJI€I[OB3TCJ’IBCKOI7[, HpOCKTHOﬁ u
COLMAJIBHON JAESITEIBHOCTH
K 1.1. - TOTOBHOCTh K CaMOpa3BUTHIO, caMocTosiTenbHOCTH U | ChopMHupoBaTh yMEHHUS:
dopmupoBaTh CaMOOIIpeIeNIeHHIO; DopMHpOBaTh ATOPUTMBI Pa3pabOTKU MPOTPaAMMHBIX
AJTOPUTMBI _OBJIA/ICHIE HABBIKAMHU yae6HO-HCCeT0BaTenbCKof, | MOAYIEH B COOTBETCTBUN € TEXHHUECKUM 3a/IaHHEM.
paspaboTicu MPOEKTHOM U COLIMATIbHOM JAEATEIbHOCTH;
IPOTPaMMHBIX P H A ’ OdopMIIATh TOKyMEHTAIIUIO HA POTPaMMHbBIE CPE/ICTBA.
Moy ITeit B OBJiageHue  YHUBEPCAJbHBIMM  KOMMYHHMKATHBHBIMH
COOTBETCTRIN C AeHCTBUSIME: OcHOBHBIE 2Tarbl Pa3padOTKH MPOTPAMMHOTO 00€CTICUEHHS.
TEXHUYECKUM 0) COBMeCTHAsA JIeSITeJIbHOCTD.
. OCHOBHbIE  TPUHIUIB  TEXHOJOTMU  CTPYKTYPHOTO U
3aJJaHUEM. - NOHMMAThb U MCIOJI30BAaTh IMPEUMYIIECTBA KOMAHIHOW M

WHAUBUAYAILHON pa0oTHI;

- IIPUHUMATD eI COBMECTHOM NEeATEIbHOCTH,
OpraHW30BBIBATH M KOOPAUHUPOBATH JIEUCTBUS IO €€
JOCTH)KEHHUIO: COCTAaBJATh IUIAaH JIEWCTBUHM, PpacHpenessTh

OG’BCKTHO-OPI/ICHTI/IpOBaHHOFO nporpaMMupOBaHHuA

c(hOpMUPOBAHHOCTh YMEHHUSI K CAMOCTOSITEJILHOMY TIOWCKY
METOJIOB pELICHHUS NPAKTHUYECKUX 3a4ad, IPUMEHEHUE
Pa3IMYHBIX METOAOB MO3HAHUS; AHAIM3UPOBATH MOTYyYECHHbBIE
B XOJIE PELICHMS 3a/1a4l PE3YyJIbTaThl, KPUTHUYECKH OLICHUBATH




pPOJM C y4eTOM MHEHHMH YYaCTHHKOB OOCYXIATh PE3YJIbTaThl
COBMECTHOH paboTHI;

- KOOpAMHUPOBATL U BBIINOJJHATH pa60Ty B YCJIOBHUAX
peanbHOro, BUPTYAIBHOTO U KOMOWHHUPOBAHHOTO
B3aUMO/ICHCTBUS;

- OCYWIECTBJIATH MO3UTHBHOE CTPATETHMYECKOE ITOBEJICHHE B
Pa3IUYHBIX OpOSIBIISATH ~ TBOPYECTBO U

B006pa)KeHI/Ie, OBITE HWHHUIINaTHBHBIM

CUTyalusx,

OBjaagenue
JeHCTBUSIMMU
) NPpUHSITHE Ce0s U APYTUX JIO/Ie:

YHUBEpPCAJTBbHBIMUA PETryJIATUBHBIMUA

- INPUHUMATh MOTHMBBI M apryMEHTBl APYIMX JIOAEH IpuU
aHaJIu3€e Pe3yNbTaTOB NEATECIBHOCTH;

- IPU3HABATh CBOE MPABO U MPABO IPYTUX JIOAEH Ha OIINOKY;
- pa3BUBaTh COCOOHOCTh IOHUMATh MUP C MO3ULMH JPYTroro
YeJIoBeKa

UX JOCTOBEPHOCTb, MPOTHO3UPOBATH H3MECHEHUE B HOBBIX
YCJIOBUSIX; BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD, OLICHUBATh
COOTBETCTBUE  pE3yJIbTAaTOB  LEISAM, OLEHHUBATh  PUCKHU
MOCTICICTBUI  ACATENBHOCTH; CTaBUTh W  (POPMYyIUPOBATH
COOCTBEHHBIE 337lauyll B 00OpPa30BaTEbHONW JAEATENBHOCTU U
JKU3HEHHBIX CUTYaLUsIX;

IIK 2.2.
BrimomaaTe
MHTETPALINIO
MOAYJEHN B
MIPOrpaMMHOE
obecneyeHue.

- TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U
CaMOOTIPE/IECIICHUIO;

-OBJIAJICHUE HaBBEIKAMH y4e0HO-UCCIIeI0BATEIBCKOM,
MPOEKTHOMW U COLIMAIbHOM AEATEIIbHOCTH;

Osaaaenue
JeHCTBUSIMM
0) cOBMeCTHAs J1eSITeJIbHOCTD.

- IIOHUMATb M HCIOJIB30BATh MPEUMYIICCTBA KOMaHIHOH H

YuuBepcCaJdbHBIMHA KOMMYHHUHKATHUBHBIMHA

WHAUBUAYaJIbHON paboThI;

- MPUHUMATD LeH COBMECTHOM NesTeIbHOCTH,
OpraHM30BBIBATH U KOOPJAWHUPOBATH JEMCTBUS IO €€
JOCTH)KEHHUIO: COCTAaBJATh IUIAaH JIEWCTBUHM, pacHpenessTh
pPOJIM C y4EeTOM MHEHHMH YYaCTHHKOB OOCYXJaTh Pe3yJIbTAThI
COBMECTHOM paboTHhI;

- KOOpAWMHUPOBATL U BBIINOJJHATH pa60Ty B YCJIOBHUAX

CdopmupoBars yMeHUS:

- Ucnonb30BaTh BEIOpaHHYIO CUCTEMY KOHTPOJISI BEPCUH.

- Hcnonb3oBare MeTOABI Ul TOJNYYEHHUsI KOAa C 3aJaHHOMN
(DYHKIIMOHATFHOCTBIO U CTETICHBIO Ka4eCTBa.

- OpraHu3oBbIBaTh 33JaHHYI0 HHTETPAIMI0 MOJYIEeH B
MpOTpaMMHBIE CPEJICTBA Ha 0a3e UMEIOIICICS apXUTEKTYphl U
aBTOMAaTH3aIK OU3HEC-TIPOLIECCOB.

- Hcnonwp30Bare pa3auvHbIe TPAHCHOPTHBIE MPOTOKOJBI M
CTaHAapThl (OpMaTUPOBAHUS COOOIICHU.

- BeImonHATE TecTUpOBaHNE WHTETPAIIHH.

- Opranu3oBbBIBaTh MOCTOOPAOOTKY TaHHBIX.

- CozmaBaTh KJIaCChI- HCKJIIOUYEHUS HAa OCHOBE 0a30BEIX
KJIaCCOB.

- BeIMonHATE pydyHOE M aBTOMAaTH3UPOBAHHOE TECTHPOBAHHE
MPOrPaMMHOTO MOJTYJISI.

- BBISBIATHL OIMOKM B CUCTEMHBIX KOMIIOHEHTAaX Ha OCHOBE
crienuuKaIum.




peanbHOro, BUPTYaJIbHOTO i KOMOWHHUPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYUIECTBJISATh MO3UTHUBHOE CTPATETHMYECKOe IMOBEICHHE B
pa3IMYHBIX  CHUTYyalUsX,  MPOSIBISATH  TBOPYECTBO U
BOOOpakeHne, ObITh MHUIIMATHBHBIM

OsBJianenue
JeHCTBUSIMU:

) NpUHATHE ce0sl U APYTUX JIIOIe:

YHHBepPCAJbHBIMU peryJisiTUBHbIMH

- IPUHUMATh MOTHMBBI M apryMEHTBl APYIMX JIOAEH IpuU
aHaJIU3€e Pe3yNbTATOB JIEATEIBHOCTH;

- IPU3HABaTh CBOE [IPaBO U IIPABO APYTHUX JIFOJIEH Ha OIIMOKY;
- pa3BUBATh CIIOCOOHOCTh OHUMATh MUP € MO3ULMH JIPYrOro
YeJIoBeKa

- Hcnonb3oBaTh mnpueMbl pabOThl B CHCTEMax KOHTPOJIS
BEpCHUIA.

c(OPMUPOBAHHOCTh YMEHHSI K CAMOCTOSATEIHLHOMY IOHCKY
METOJIOB  PCHICHHS TPAKTHUYECKUX 3a/a4, IPUMCHEHHE
PAa3IMIHBIX MCTOAOB MMO3HAHUA; aHAJIM3UPOBATH IMOJTYYCHHBIC
B XOJIE PEIICHHS 33J]aui PEe3yJIbTaThl, KDHTUYCCKH OIICHUBATh
uX JOCTOBCPHOCTH, IMPOrHO3HMPOBATH HU3MCHCHHC B HOBBIX
YCJIOBHSIX; BHOCUTh KOPPEKTUBHI B JICATEIBHOCTDh, OIICHUBATH
COOTBECTCTBUEC PE3YyIbTAaTOB OeiIiaM, OLICHUBAThH PUCKHU
NOCJICJICTBHI JICATEIILHOCTH; CTaBUTh W (HOPMYJIHPOBATH
cOOCTBEHHBIC 3a/1aud B 00pPa30BATEIBHOM JEATETLHOCTH M
KU3HCHHBIX CHTYaIUsX;




2. CTPYKTYPA U COJAEPXKAHUE OBIIEOBPA30OBATEJLHOM

JUCHUTIIMHBI

2.1. O0beM AUCHUNIMHBI U BUbI y4e0HOH padoThI

Bux yueOHoi1 padoThl

O0BeM B yacax

O0bem 00pa3oBaTeIbHOM NPOrPpaMMBbI AMCHHUILIMHBI 72

B T.Y.

OcHOBHoOE coJepkaHue 72

BT. 4..

TEOPETUUECKOE 00yUeHUE 32
B T.4. IPO(ECCUOHAIBHO-OPUEHTUPOBAHHOE COJICP>KaHUE 2

MPAKTUICCKUAC 3aHATHS 28
B T.4. TPOECCHOHATBHO-OPUEHTUPOBAHHOE COJICP’KAHNE 8

1abopaToOpHBIC 3aHATHUS 10
B T.4. IPO(ECCUOHAIBLHO-OPUEHTUPOBAHHOE COJICP>KaHUE 2

IIpomexyTounasi arrecrauus (AuddepeHIUPOBAHHBIN 5

3a4eT)




2.2. TemaTu4ecKMid IJIAH M CO/IEPKAHUE TUCIIUTIIMHBI

HaumenoBanue Conep:kanue y4ye0HOro MaTepuasa (0CHOBHOE M NPO(PeCcCHOHATBLHO-OPUEHTHPOBAHHOE), OBLeM 19COB dopMupyemblie
pa3/iesioB U TeM J1a00paTOpHbIE U MPAKTHYECKHE 3aHATHS, IPUKJIATHONH MOTYIb KOMITETeHIHH
1 2 3 4
OcHoOBHOE coep:KaHue 72
Pa3nen 1. OcHOBBI CTPOeHMS BellleCTBA 6
Tema 1.1. OcHoOBHOe co/iep:KaHue 4 OK 01
Crpoenue Teopernueckoe o0yueHue 2
aToMOB CoBpemeHHass MoOJeIb CTpoeHHs aTomMa. CHUMBOIMYECKHN SI3BIK XUMHH. XHUMHYCCKUH 3JICMEHT.
XUMAHCCKAX OnekrpoHHas KoHpurypanus aroma. Kiaccupukanus XMMHUECKHX 3JEMEHTOB (S-, P-, d-3JI€MEHTHI).
SJICMCHTOB U BajneHTHbIE ~ 3JIEKTPOHBI.  BaleHTHOCTb.  DJEKTPOHHAs  MPHUPOAa  XMMHYECKOW  CBS3M. 2
npupora DJIEKTPOOTPHUIIATEIBHOCTh. BHIBI XUMHYECKOW CBsi3W (KOBAJICHTHAS, WOHHAS, METaTMYECKasl,
XUMHUHCCKON BOJOPOJIHAS) U CIIOCOOBI €€ 00pa3oBaHusl
CBAH IpakTHYecKne 3aHATHS 2
Pemienve 3amaHuii Ha WCIOJB30BAHUE XWMHYECKOH CHUMBOJMKM M Ha3BaHWH COEAMHEHHM II0
HOMEHKJIATYPE MEXIYHAPOJHOIO COK3a TEOPETUYECKONM W NPUKIAJAHON XUMHMH W TPUBHAILHBIX
Ha3BaHWH JUIA COCTAaBJIEHUS XUMHYECKHX (DOPMYJI IBYXATOMHBIX COETMHEHHH (OKCHIOB, CYJIb(QHUIIOB,
THIPHUIOB | T.I1.) M IPYTUX HEOPraHUUECKUX COETUHEHNI OTIAEIBHBIX KIIaCCOB. 2
[pakTHyecKkre 3a7aHus Ha YCTAHOBIECHHE CBS3HM MEXKIY CTPOCHHEM aTOMOB XHMMHYECKUX DJIEMEHTOB U
HEPHOIUYECKUM U3MEHEHUEM CBOWCTB XUMUYECKHMX DJIEMEHTOB M MX COEIAUHEHHH B COOTBETCTBHUHU C
nostoxkeHreM [1epruonIecKoil CHCTEMBI.
Tema 1.2. OcHoBHOe coaep:xaHue 2 OK 01
[Teproguueckuii | MpakTHYecKne 3aHATHS 2 OK 02
3aKOH M TaOmuIa [Meproanyeckas cucreMa XUMH4IecKux siemenToB J[. V1. MeneneeBa. OU3HUeCKUil CMBICIT
AW Menneneesa |[Tepuoanueckoro saxona JI.1. Menaeneesa. 3aKOHOMEPHOCTH H3MEHEHHUS CBOICTB XUMHUUECKHX
3JIEMEHTOB, 00Pa3yeMBIX MMH IIPOCTHIX M CIOXKHBIX BELIECTB B COOTBETCTBUM C MOJIOKEHUEM
XHMHYECKOTO 2j1eMenTa B [leproandeckoii cucteMe. MUPOBO33pEHUECKOE M HAYYHOE 3HAUECHHUE
[Tepuoanueckoro 3akona [I.1. Menneneesa. [Iporno3sr .M. Menaeneea. OTKpbITHE HOBBIX 2
XHMHYECKUX JIEMEHTOB.
Pelienye MpakTUKO-OPUEHTUPOBAHHBIX TEOPETHUYECKUX 3aJAHUM HA XapaKTEPU3AIMI0 XUMUIECKHX
3JIEMEHTOB «MeTaInyecKue / HEMETAUIMYECKHE CBOMCTBA, JIEKTPOOTPHIIATEILHOCTE XUMUYECKHX
5JIEMEHTOB B COOTBETCTBHMHU C MX DJIEKTPOHHBIM CTPOEHHEM U IOJ0KEHHEM B IIEPUOIMIECKON CUCTEME
xuMmuueckux aneMenToB JI.M. Menneneesay
Paszpnen 2. Xumuyeckue peakuuu 8




Tema 2.1. Tumnsl
XUMHYECKHUX
peakuuii

OcHoBHOe cogepkaHue

TeopeaneCRoe oﬁyqe}me

Knaccudukanus u TUIIBI XUMUYECKUX PEaKIUil ¢ yuacTueM Heopranudeckux BeuiectB. CocraBieHue
YpaBHEHUU peakluil COeAMHEHUS, PA3I0KEHHUS, 3aMEILIeHUs], 0OMEHA, B T.4. PEaKIIHil TOpeHHUs,
OKHCJICHUSA-BOCCTAHOBJICHUSI.

YpaBHeHUs OKUCIICHHSI-BOCCTaHOBIICHUs. CTeneHb oKuciaeHust. OKUCIUTENb U BOCCTAHOBUTEIb.
CocraBiieHHE U ypaBHUBAHUE OKUCINUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN METOIOM JIEKTPOHHOIO
Oananca. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU B IPUPOJIE, POU3BOJICTBEHHBIX MPOIIECCax 1
JKU3HEAESTEIIbHOCTH OPraHu3MOB

HpaKaneCRne 3aHATHSA

KonuuecTBeHHble OTHOLIEHUS! B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMUMUU U PACUEThl IO
YPaBHEHMSIM XUMMYECKMX peakuuid. Mosib Kak eJUHMIAa KOJIMYecTBa BellecTBa. MoJisipHas Macca.
3aKOHBI COXpAaHEHHS MacChl W PHEPruu. 3akoH ABoraapo. MomspHblii 00beM Ta3oB. OTHOCHUTEIbHAS
IUIOTHOCTb ra3oB. Pacdersl Mo ypaBHEHUSAM XMMHYECKHUX PEaKLUil C MCIOJIb30BaHMEM Macchl, 00beMa
(HOpMaJIbHBIE YCIIOBUS1) ra30B, KOJIMYECTBA BEIIECTBA

OK 01

Tema 2.2.
DIEKTPOIMTHYECKA
s IUCCOIMALIAS 1
HOHHBIN 00MeH

OcHOBHOe coiep:KaHue

TeopeaneCKoe oﬁyqenne

Teopus snexkrponuTnyeckolt auccounanuu. MOHbI. DIIEKTPOIUTHI, HEAIEKTPOINUThI. Peakiuu MOHHOTO
oOMeHa. CocTaBieHHE peaklMii MOHHOTO OOMEHa IMyTeM COCTaBJIEHHUS WX MOJHBIX U COKpAIEHHBIX
MOHHBIX yYpaBHEeHHH. KHCI0THO-OCHOBHBIE peakiyu. 3a/1aHusi Ha COCTaBJIEHUE HOHHBIX PeaKklnit

OK 01
OK 04

Pazpgea 3.

CTpoe}me H CBOMCTBA HEOPraHn4eCKMXx BemecTn

18

Tema 3.1.
Knaccudukanus,
HOMEHKJIATypa U
CTpOCHHE
HEOPraHUYECKUX
BEIIECTB

OcHoBHOE coaepKaHue

Teopernueckoe o0yuenue

[Tpeamer Heoprannueckoit xumuu. Kinaccuduxanus HeopraHuueckux BemecTs. [IpocTsie U cioXHbIe
BeniecTBa. OCHOBHBIE KJIACChI CIIOXKHBIX BEIIECTB (OKCH/IbI, THAPOKCUABI, KUCIIOTHI, COJIH). B3aumMocBs3b
HEOpPraHMYECKUX BEIIECTB. ArperatHble COCTOsSHUS BemlecTBa. Kpucrananueckue 1 aMopQpHbIe
BellecTBa. TUIbl KPUCTAIIMYECKUX PELIETOK (ATOMHAsI, MOJIEKYJISIpHAsl, MOHHAs, METAJIIMYECKast).
3aBUCUMOCTh (PU3UUECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAIUTMYECKON PEIIeTKU. 3aBUCUMOCTb
XUMHUYECKON aKTUBHOCTH BEUIECTB OT BUAA XMMHUYECKON CBSA3H U TUIA KPUCTATUINYECKON PEIIETKHU.
[TpuyrHBI MHOTOOOpa3usl BEIIECTB

[MpakTnyeckue 3aHATHS

Homenknarypa HeopraHMUeCKIX BEIIECTB: Ha3BaHHUE BEIIECTBA UCXOAS U3 UX XUMHUYECKON (hOPMYIIbI
WA COCTaBJICHUE XUMHUYECKON (POPMYITBI HCXOsl M3 Ha3BaHUS BEIIECTBA IO MEXKTYHAPOIHOMN
(MIOITAK) mim TpuBHalibHONM HOMEHKIJIATYpe.

OK 01
OK 02
IIK 1.1
K 2.2




Pemenne mnpakTHdyecknxX 3agaHUi MO KiIacCU(HUKAIUK, HOMEHKIATYpe M XHMHUYECKHM (opMmyliamMm
HEOPraHMYECKUX BEUIECTB PAa3IMYHBIX KIACCOB (YrapHbIH Ta3, YIJIEKHCIBIA Ta3, aMMHAaK, ramiieHas
U3BECTh, HEralleHast H3BECTb, IIUTHEBAs COAA U IPYTUX): HA3bIBaTh U COCTABIATH (POPMYJIBI XUMHYECKUX
BEILIECTB, OPEAENIATh IPUHAAIEKHOCTD K KJIaccy.

Hcrouynnkn XuMudecKoi nHpopMaIu (CpecTB MaccoBoi nHGopMalmu, cetb iHTepHeT n npyrue).
[Touck nHpopManuy Mo Ha3BaHUAM, HIICHTU(UKATOpAM, CTPYKTYPHBIM hopmMynam

Tema 3.2. ®usuxo-| OcHOBHOE coep:KaHue 10 OK 01
XUMUYECKUE Teoperuueckoe 00yueHue 6 OK 02
CBOMCTBA Meramnsl. O0mue pU3MYECKME ¥ XMMHYECKHE CBOicTBa MeTamioB. CriocoObl MOMydeHHs. 3HAUYCHHE HK 1.1
HCOPTaHUYCCKUX | \eTaioB ¥ HEMETA/UIOB B IMPHUPOJAE M JKU3HEAEATEIBHOCTH dYejIOBeKa W opraHusMoB. Kopposwus 2 [IK 2.2
BCIICCTB METaJUIOB: BUABI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAJIOB OT KOPPO3UHU

Hewmeramnel. OOmue ¢usnyeckue M XHUMHUYECKHE CBOWCTBA HEMETAJIOB. THNUYHBIE CBOMCTBA

HemetaiwioB [V— VII rpynn. Knaccudukanus 1 HoMeHKIIaTypa coeTuHeHnH HeMeTauioB. KpyroBopoTsl 2

OMOTeHHBIX 3JIEMEHTOB B IPUPOJIC

XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB (OKCHIOB, THIPOKCHIOB, KUCIIOT,

coJieit u Jip.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOICTB MPOCTHIX BEUIECTB, BOJOPOIHBIX COCTUHEHUH, 2

BBICIIIUX OKCHJIOB M THIPOKCHJIOB

IIpakTnyeckue 3aHsATHS 4

CocraBieHrne ypaBHEHHH XHMHYECKUX PEAKIUil C yJacTHEM MPOCTBIX M CIOXKHBIX HEOPTaHWMYECKHX

BEIIECTB: METAUIOB W HEMETAJUIOB; OKCHIOB METANIOB, HEMETANIOB U aMQpOTEPHBIX 3JIEMEHTOB;

HEOPTraHMYECKUX KHUCIIOT, OCHOBAaHMW W aM(OTEpHBIX THAPOKCUIOB; HEOPraHWYECKUX COJEH,

XapaKTePU3YIOIINX UX CBOHCTBA. 4

Pemienne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKHUX 3aJaHUN HA CBOMCTBA, COCTaB, IOJIYYEHUE H

0e30MacHOe HCIMOJb30BaHWE BAXKHEHIIMX HEOPraHMYEeCKHX BEIIECTB B OBITY M MPaKTHYECKOU

JIeSITETIHbHOCTH YeJIOBEKa
Tema 3.3. OcHoBHOe coJep:kaHue 2 OK 01
Unentudukanus | JlaGopaTopHbIe 3aHATHS 2 OK 02
HCOPTaHUICCKUX [ JTabopaTopHas paboTta «aeHTuduKanus HeOpraHMYECKUX BEIIECTBY. OK 04
BEIICCTB Pemenne sKkcriepUMEHTANBHBIX 3a3/7a4 MO XWMHUYECKUM CBOWCTBAM METAUIOB M HEMETAJIOB, II0

pacIio3HaBAHMIO U TIOTYYCHHUIO COSTMHEHUH METAJUIOB H HEMETAJIIOB. 5

WNnentudukanuss HEOPTraHUYECKUX BEIIECTB C HCIHOIb30BaHUEM HX (DU3UKO-XUMUYECKUX CBOWCTB,

XapaKTepHBIX Ka4eCTBEHHBIX peakiuii. KauecTBeHHbIE peakiuu Ha cynb(dar-, KapOOHAT- M XJIOPHI-

AHUOHBI, HA KATHOH aMMOHUS
Pa3nen 4. CTpoeHue U CBOIiCTBAa OPraHMYECKUX BelleCTB 26




Tema 4.1.
Knaccudukanus,
CTpOEHUE U
HOMEHKJIaTypa
OpraHuYeCcKux
BEIIECTB

OcHoBHOe cogepKkaHue

TeopeaneCRoe oﬁyqe}me

[losiBieHue U pa3BUTHE OPTaHUYECKONM XUMUU Kak Hayku. [Ipenmer oprannueckoi xumuu. Mecto u
3HaYEHUE OPraHNYECKONW XMMHH B CUCTEME €CTECTBEHHBIX HaYK.

XHUMHUYECKOE CTPOCHUE KAK IOPSNOK COCIUHEHHUS aTOMOB B MOJIEKYJIE COIVIACHO HX BaJCHTHOCTH.
OcHOBHBIE NTOJIOKEHHSI TEOPUM XMMHUYECKOTO CTPOEHUSI OpraHudeckux coenuHeHunit A.M. bytieposa.
VriepoaHslid CKEJIET OpPraHUYeCKON MOJIEKYJbl. 3aBUCUMOCTh CBONCTB BEIIECTB OT XHWMHUYECKOTO
CTpOEHMS MOJIEKYJI. MI30Mepus U U30MepHI.

[Tonstue o ¢yHkuuoHanpHOW rpynme. Pamukan. IlpuHmmnel kiaccuUKAUM — OPraHUYECKUX
coequHeHUN. MexnyHaponHas HOMEHKJIATypa W IPUHLOUIBI  HOMEHKJIATYpbl  OPraHU4eCKHX
coequnenuii. [lonatue 00 a3oTconmep)KalmuX COEAMHEHUSX, OMOJOTHYECKHM AaKTHBHBIX BEIIECTBAaX
(yriaeBojax, >kMpax, Oelkax M Jp.), BBICOKOMOJIEKYJISIPDHBIX COEIMHEHHUAX (MOHOMEp, IOJUMeEp,
CTPYKTYpPHOE 3B€HO)

HpaKaneCRue 3aHATHUSA

HomeHknarypa OpraHM4YeCKHX COCIUHEHHUH OT/AENBHBIX KJIACcCOB (HACBHINICHHBIC, HEHACHIIICHHBIC W
apOMaTUYECKHUEe YTIIEBOJOPO/IBI, CIIUPTHI, (PEHOJNBI, allbACTHIbI, KETOHBI, KAPOOHOBBIC KUCIOTHI U JIp.)
CocraBieHrue HOJHBIX U COKPAIEHHBIX CTPYKTYPHBIX (DOPMYJ OpPraHHYECKHUX BELIECTB OTIENbHBIX
KJIACCOB, HWCIOJB3ySd WX HA3BaHUS 10 CHCTEMATHYECKOW M TPHBHAJIBHONH HOMEHKIJIAType (ITHJICH,
aleTwieH, rmuepuH, (eHon, Qopmanbaerna, ykcycHas KHCIOTa, TIMIUH). Pacuersl mpocteiimieit
(bopMyJIbl OpraHu4eCcKOl MOJIEKYJIbI, HCXO0/I U3 3JIEMEHTHOT0 cocTana (B %)

OK 01
K 1.1
IIK 2.2

Tema 4.2.
CsoiicTBa
OpPTaHHYECKUX
COCTMHCHUI

OcHoBHOE CoaEpKaHue

12

TeopeTuquKoe oﬁyqelme

OU3NKO-XUMUUECKHE CBOMCTBA OPraHUYECKUX COCIWHEHMM OTACNBHBIX KJIacCoB (OCOOEHHOCTH
KJIacCU(UKAIMU U HOMEHKJIATYphl BHYTPH KJIacca; TOMOJIOTUYECKUH psii U o0mas Gopmyna; u3omMepus;
(dbu3nYecKue CBONCTBA; XUMUYECKHE CBOMCTBA; CIIOCOOBI MOTYyUCHHUS ):

— TpeJeNbHbIE YIIIEBOAOPOAbI (aJKaHbl M LUKJIOANKaHbl). ['OpeHne MeTaHa Kak OJUH M3 OCHOBHBIX
MCTOYHUKOB TEIUIa B IPOMBIIUIEHHOCTH U ObITY. CBOMCTBA MPUPOIHBIX YIIIEBOJOPOIOB, HAX0XK/IEHUE B
IIPUPOJIE U IPUMEHEHHUE AJIKAHOB;

— HempelenbHble (QJIKEHbl, aJKHMHbBl W aJKaJHEeHbl) M apoMaTHyYecKue YrieBoJopoAabl. lopeHue
AETHJIEHA KaK HCTOYHUK BHICOKOTEMIIEPATYPHOT'O TUIAMEHU JJIs1 CBAPKU M PE3KH METAJNIOB

— KUCJIOpOACOepkKalliie cCoeAUHEHHs! (CIUPTHI U (HEHOIIbI, KapOOHOBBIE KUCIOTHI U 3(UPHI, albAETHIbI
U KETOHBI, JXKUpbI, YriaeBoasl). llpakTmyeckoe mHpUMEHEHHE STHICHIJIMKOJS, TJIMLEpHUHa, (eHona.
[Ipumenenue dopmanpaeruaa, aneTanbAeruaa, YKCYCHOM KHCIOTh. Mbplla Kak COJM  BBICHINX
KapOOHOBBIX KHCJIOT. MoOIOIIKE CBOMCTBA MblJIa

— a30TCcoACpsKaluc COCANHCHUA (aMI/IHBI N aMHHOKHMCJIIOTHI, 6CJ'II(I/I). BBICOKOMOHCKyHHpHBIC

OK 01
OK 02
OK 04
IIK 1.1
IIK 2.2




COoeIMHEHUS (CUHTETUYECKHEe U OMOJIOTHYEeCKU-aKTUBHbIE). MoOHOMEp, moluMep, CTPYKTYPHOE 3BEHO.
[Tonumepusanus 3TUIeHa KaK OCHOBHOE HAIIPaBJICHUE €r0 UCII0JIb30BaHUSI.
['eHeTnyeckas CBS3b MEXAY KJacCaMH OpraHUYeCKHX COeTMHEHUI

IIpakTnyeckue 3aHATHS

CpoiicTBa OpraHMYECKMX COEAMHEHUH OTAEIbHBIX KJIACCOB (TpUBMAIBHAS M MEXAyHapoJHas
HOMEHKJIaTypa, XUMHUYECKUE CBOIMCTBA, CIIOCOOBI MOJMYUYEHHUs): MPeAeibHbIC (AIKAHBI U IUKIOAIKAHBI),
HenpeeabHbIe (AIKEHbI, JIKMHBI U aJIKaJMEeHbl) 1 apOMaTUYECKUE YIIIEBOAOPOAbI, CHUPTHI U (PEHOIIBI,
KapOOHOBbIE  KHCIOTBI U 3(QUPHI, aTbACTHIBl M  KETOHBbl, AaMHHbBI M  aAMHUHOKHCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COCOUHEHMS. 3aJaHus Ha COCTaBJICHHE YPaBHEHUN XMMHYECKUX PEaKLHUH C
Y4aCTHEM OPTaHMYECKUX BEIIECTB HA OCHOBAHUM MX COCTaBa U CTPOEHUS

CocraBneHue cxeM peakiuuidi (B TOM 4YHCIE MO TMPEATOKEHHBIM IEMOYKaM MpeBpalleHuit),
XapaKTePU3YIOIUX XUMHUYECKHE CBOWCTBA OPTaHUYECKHX COCIMHEHHWH OTACIBHBIX KJIACCOB, CIIOCOOBI
UX TONY4YeHUS U Ha3BaHHE OPraHMYECKUX COCJUHEHHH MO TPUBHAIBLHOM WM MEXIyHAPOIHOM
CUCTEMATUYECKON HOMEHKJIATYpe.
Pemennie nNpakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUl Ha CBOMCTBA OPraHUYECKHUX
COEJIMHEHUI OTAENIbHBIX KJIACCOB

JlaGoparopHasi pabora

JlaboparopHas pabota “IIpeBpaiiieHuss OpraHUYECKUX BEIIECTB IPU HArpeBaHuu".
[lony4yeHue 3TUIEHA U U3YYEHHE €r0 CBOMCTB. MoenupoBaHue MOJIEKYJ U XUMUYECKHUX MPEBpalICHUN
Ha MPUMeEpe dTaHa, STUIEHA, alleTUJIeHa U Jp.

Tema 4.3.
Nnentuduxarus
OpPraHUYECKUX
BEIIIECTB, UX
3HAUYCHUE U
MIPUMCHCHHE B
OBITOBOM U
MPOU3BOJCTBEHHOMN
JEATEIbHOCTH
yeJIoBeKa

OcHoBHOE coaepKaHue

TeopeTuquKoe oﬁyqelme

buooprannueckue coenuHeHus. I[IpumeHeHne u Ouonormdeckass poib yriaeBoJoB. OxucieHue
YIJI€BOJOB — HWCTOYHUK DSHEPrUM JKUBBIX OpraHu3MoB. OO0iacTé NPUMEHEHHS aMUHOKHCIIOT.
[TpeBpamienust OenkoB NUIIM B opranuzMe. buomormueckue ¢yHkiumu OenxoB. buonornueckue
¢GyHKIMM kupoB. Posib opraHnyeckoil XMMuuU B pelieHuH po0sieM NUIeBoi 6€301acHOCTH

Ponp opranuueckoil XMMHMHM B PELICHHH MPOOJIEM 3HEpPreTHUecKoi Oe30MacHOCTH, B Pa3BUTUHU
MEAMIIMHBI, CO3JaHUH HOBBIX MaTEpHUaJIOB, HOBBIX HCTOYHUKOB YHEPIHH (aIbTEepPHATUBHBIE HCTOYHUKHI
sHeprum). OmnacHOCTh BO3JEHCTBUS Ha JXUBbIE OPraHMU3Mbl OPraHUYECKUX BELIECTB OTAEIBHBIX
KJ1acCoB (yTJIEBOJOPO/IbI, CIUPTHI, (PEHONBI, XJIOPOPTaHUYECKUE MPOM3BOAHBIC, aJbJAECTHABI U Jp.),
CMBICII IT0Ka3aTells NPeeNbHO JOYCTUMON KOHIIEHTPAIMH

JlaGopaTopHble 3aHATHSA

JlaGopaTtopHas padora: “VneHTrdukamnms OpraHMIeCKuX COeUNHEHNN OTACTBHBIX KJIaCCOB”
Wnentudukausi opraHMueCKUX COCTUHEHUIN OTNIENbHBIX KJIAcCOB (Ha MPUMeEpe ambIeTHIO0B, KpaxMmaa,

OK 01
OK 02
OK 04
K 1.1
K 2.2




YKCYCHOM KHCIIOTBI, O€JIKOB W T.I.) C HCIOJb30BAHUEM HX (PU3HKO-XUMUUYECKHX CBOMCTB U
XapaKTEepHbIX KauyeCTBEHHBIX peakuuil. [lenatypaums Oenka npu HarpeBaHuu. LIBeTHblE peakuuu
OenkoB. BO3HMKHOBEHHE AHATUTHUYECKOrO CHTHajda C TOYKUM 3pPEHUS XUMHUYECKHX IPOLECCOB IpH
NPOTEKAHUN KaYeCTBEHHOHN peaKIiy, MO3BOJISAIOMIEH HISHTH()UIMPOBATH MPEI0KEHHBIE OPTaHUYECKUE
BEIIIECTBA

Paszpnea S. Kunern4yeckune v TepMOAMHAMMYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSA XUMHYECKUX PeaKkui
CxopocTthb OcHOBHOe coiep:KkaHue OK 01
XUMHUYECKUX OK 02
peaknui. MK 1.1
XuMu4eckoe K 2.2
paBHOBecHE

Teopernueckoe o0yueHue

CKopoCThb peaklid, €€ 3aBHUCHUMOCTh OT Pa3iM4YHBbIX (PAKTOPOB: MPUPOJBI PEarupyroIIUX BEIIECTB,

KOHLEHTpPAllUU pearupyromux BeUIeCTB, TeMIepaTypbl U IUIOLAAM PEAKIHOHHOW TIOBEPXHOCTH.

TemoBbie 3((HEKThl XUMUYECKUX pEaKuid. DK30- U SHIOTEPMHUUECKHE, PEAKIIH.

OOpatumocTh peakuuil. XMMHYECKOE DPABHOBECHE M €ro CMEIICHHWE I0J ACHCTBHEM pa3IMYHbIX

(bakTOpoB (KOHIIEHTPALIMS PEareHTOB WU MPOJIYKTOB PEAKINH, AaBlIEHUE, TEMIIEpaTypa) Ul CO3/1aHUs

ONTUMAJIBHBIX YCIOBUN MPOTEKaHUs XUMHUECKUX npoueccoB. [Ipunnun Jle Hlatenpe

IIpakTHYeckne 3aHATHA OK 01

Pemienne npakTHKO-OPHEHTUPOBAHHBIX 3aJaHUN Ha aHaIM3 (aKTOPOB, BIUAIOLUIMX Ha W3MEHEHHE OK 02

CKOPOCTH XMMHUYECKON pEaKIfH, B T.4. C MO3HUINI SKOJIOTUUECKH 11eTIeCO00Pa3HOT0 MOBEACHUS B OBITY [IK 1.1

Y TPYZIOBOM JEATEIBHOCTH B LIEIAX COXPAHEHHS CBOETO 3/I0POBbS U OKPYKAIOIIEH IPUPOTHON CPENBI. K 2.2

Pemienne mnpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUMi Ha npumeHeHue npuHnuna Jle-Illarense s

HAXOXXJCHUs HAaIlpaBlIeHUs] CMELICHHs pPAaBHOBECHS XUMHUYECKOM peakuuu W aHanu3 (aKkTopoB,

BIIMSIIOLIMX HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHS
Paspeua 6. PacrBopsnI
Tema 6.1. OcHoBHOe coJiep:kaHue OK 01
Hownsitre o Teopernueckoe odyueHue OK 02
pacTeopax PacTBopeHne Kak (U3MKO-XUMHUYECKUH mpoiecc. PactBopbl. CriocoGbl MPUIOTOBJIEHUS PAaCTBOPOB. OK 07

PactBopuMocTh. MaccoBas 11011 pacTBOpEHHOro BemecTBa. (CMBICT TMOKazaTens MpeaesibHO K 1.1

JIOMTYCTUMON KOHILIEHTPAIMH U €r0 UCIOJIb30BAHNE B OI[EHKE SKOJIOTHYECKOI 0€30MacHOCTH. K 2.2

[IpaBuiia 3KOJIOTMYECKU L€IecO00pa3HOro IMOBEAEHUS B OBITY W TPYIAOBOW AESITENBHOCTH B LIEJSAX
COXpaHEHUsI CBOETO 3I0POBbsl U OKPYXKAIOLIEH IMPUPOIAHOU CPEbl; ONACHOCTb BO3JECHCTBUS HA JKUBbIC




OpraHU3MbI OIIPENEIECHHBIX BEILECTB.
Pemenne npakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/laHUi Ha pacTBOPHI, UCIIOJIb3yEMbIE B OBITOBOI U
IIPOU3BOJICTBEHHON JESTEILHOCTH YEJIOBEKA

Tema 6.2. OCHOBHOE Cofiep/KaAHNe 4 OK 01
Hccnenoanne JlabopaTopHble 3aHATHS 4 OK 02
CBOUCTB PACTBOPOB | JTagopartopHas padoTa «IpHroTOBIEHHE PACTBOPOBY. OK 04

[TpuroTtoBneHne pacTBOPOB 3aJJaHHON (MaccoBOM, %) KOHLIEHTpALUU (C MPAaKTUKO-OPHUEHTUPOBAHHBIMU 4 K 1.1

BOIIPOCAMH) U OTIpPeeIICHUE CPebl BOJHBIX PACTBOPOB. K 2.2

Pemenue 3a1a4 Ha MPUTrOTOBJICHHE PACTBOPOB
IIpodeccuonanbHO-0OpHMEHTHPOBAHHOE cO/lep:kaHue (coep:KaHue MPUKJIATHOTO MOIYJIs)
Paznen 7. Xumusi B ObITY H IPOM3BOJACTBEHHOM IeATEJbHOCTH YeJ0BeKa 4 OK 01
Xumus B ObITY U [QcHOBHOE coJep:KaHue 4 OK 02
TIPOM3BOCTBCHHON Teopernueckoe o0yueHue 2 OK 04
NEeATEILHOCTH — — v OK 07
HEIOBCKA Hogeiimme 1ocTmKeHUsT XUMUYECKOH HAYKU U XMMHYECKON TEXHOJIOTHH. Poih XuMun B oOecTieueHUN

9KOJIOTHYECKOH, SJHEPTeTUYECKON 1 MUIIeBON O€30MacHOCTH, pa3BUTUN MeAUIIMHEI. [IpaBuia nmoucka u 9 IK 1.1

aHaM3a XUMHYECKOM HH(OpManMu U3 pPa3lIU4HbIX HUCTOYHUKOB (HayyHas M ydeOHO-HayudHas [IK 2.2

JUTEpaTypa, CpeacTBa MaccoBor nHdopmanuu, cetb uTepHer)

IIpakTH4eckne 3aHATHA

[Torick U aHanM3 KEMCOB O NMPUMEHEHWH XWMHUYECKHUX BEIIECTB M TEXHOJIOTHH C y4eToM Oyayiien

npo(eCCHOHATLHOW ~ NEATEIBbHOCTH MO0  TeMaM:  Ba)XKHEWIIHUE  CTPOUTEIBHBIC  MaTepHalIbl,

KOHCTPYKIIMOHHBIE ~MaTepHallbl, KpacKd, CTEKJIO, KepaMuKa, MaTepuaibl s JIEKTPOHUKH, 5

HAHOMATEpHAJIbl, TEKCTHJIbHBIC BOJIOKHA, WCTOYHUKHA DSHEPTHH, OPraHUYECKHE W MUHEPAITbHBIC

ynoOpeHus, IeKapCTBEHHBIE BEIIECTBA, OBITOBAS XUMHSL.

3amuTa: [IpencraBiienne pe3yabTaToB pelIeHUs KeHCOB B JopMe MIHH-JIOKJIAa C PE3CHTaIueH

ITpoMexyTouHasi aTTecTalMs MO qucHuNInHe (1uddepeHIHPOBAHHDII 3a4eT) 2

Bcero

72




3. YCJIOBUSA PEAJIN3AIIAN ITPOTPAMMBI OBIIIEOBPA3OBATEJILHOM
JANCHUITVINH

3.1. I[JIH peanu3anuu nmporpamMmmbl IMCHUIIVIMHBI JOJIZKHbI ObITh NMpeAYCMOTPEHBLI
cleayrmue cnecnmajdbHbIC MOMCIICHUS .

O6opynoBaHne y4eOHOro KaOWHeTa: CICIMATU3UPOBAHHAS MeOeTh M CHCTEMBI
xpaHneHus:20 ydaeOHbIX cTosioB, 40 cTynbeB, kKadempa, CTON IS MpernofaBaTelis, MEIoBas
MIKOJIbHAST J0CKa, | TIEPCOHAIBHBIN KOMIIBIOTEP, OCHAIICHHBIA OMNEPAMOHHONW CHUCTEMOMU
Windows; y4eOHO-HarIsIHble MOCOOMs, MEPEHOCHOW 3KpaH Uid MPOEKTOpa Ha INTaTUBE,
IPOEKTOP, MKaDBI U TyMOBI JIJIs1 XpaHEHUS YICOHBIX TTOCOOMIA.

DIIEKTPOHHbIE HarmsAaHble  cpeactBa oOyuenmss (CD, DVD, BumeoduasMmel,
WHTEPaKTHUBHbIC TIAKATHI)

JleMOHCTpallMOHHBIE  y4eOHO-HAITISAHBIE TIOCOOMS: HOPMATHUBHBIE JIOKYMEHTHI
pa3gaToyHbId MaTepual Mo BCEM paszjeiaM Kypca XMMHUHM , KOMIUICKT IIJIaKaTOB, YU€OHBIC
(bUIBMBI, DJICKTPOHHBIC HaTJISITHEIE mocoOusi, pas3laTovyHble TaOIUIBI, CTEHIBI |
CIIPAaBOYHUKH;, METOAMYECKHE YKa3aHUs JUIsl MPOBEICHUS Ja0OpaTOPHBIX paboOT, MPUOOPHI,
PEaKTUBBI, ayJIMOBU3YyaJIbHBIE CPEJICTBA, T€YaTHBIC OOBEKTHI.

3.2. UndopmaunonHoe odecrneyeHne peajsn3aluu NporpaMmel

OCHOBHBIC HCTOYHUKH:

1. Huxutuna, H.T'. OOmas u HeopraHuyeckas XUMUS: XUMHS 3JIEMEHTOB : YYEOHHUK U
MpakTUKyM JJig  cpeaHero mnpodeccuonanpHoro ooOpaszoanus/ H. I'. Hukutuna,
B. U. I'peGenbkoBa. — 2-¢ u3m., mepepab. u gom. — Mocksa : M3marensctBo FOpaiir,
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS
OBIIEOBPA30BATEJBHON TUCHUATIIMHBI

KOHTpOJIb H OHCHKA PC3yJIbTaTOB OCBOCHUA O6IHGO6p330BaTeJIBHOI?I JANCHUITIINHBI

pacKpbIBalOTCA Yepe3 AUCIHUILUTMHAPHBIE PE3yNIbTaThl, HANPaBICHHBIE HA (POPMUPOBAHUE

00X u npo¢eCCUOHATBHBIX KOMIIETEHIIMHI TI0 pa3ziesiaM U TeMaM COACpKaHHs y4eOHOTO

MarTcpuaJia.
Ne | OK/IIK | Moayas/Pa3nen/Tema | Pe3yabTar 00yueHus Tumst ouenoqnf -
MeponpusTHi
| | OcHoBHOe coaepxkanue
1 Pasnea 1. OcHoBbI Popmymposars
0a30BbIe MOHATHUS U
CTPOEHHUS BellecTBa
3aKOHbI XMMHH
1.1 | OKO01 CrpoeHue aToMOB Cocranars xumuueckue |l. Tect «CTtpoeHne aToMoB
XUMHYECKUX 3JIEMEHTOB |(DOPMYIIbI COSAMHEHU B |XUMUYECKUX FJIEMEHTOB U
Y IPUPOJIa XUMUYECKOH |COOTBETCTBUH CO MIPUPO/Ia XUMHUECKOHN CBSI3N».
CBSI3H CTETICHbIO OKHCIICHUS 2. 3ajaym Ha COCTaBIICHUE
XUMHUYECKHX JJIEMEHTOB, |XHMHUYECKUX OPMYIT
MCXOJI U3 BAJICHTHOCTU U |JIBYXaTOMHBIX COEAMHEHUN
AIEKTPOOTPHUIIATEIILHOCTH |(OKCHUIOB, CYIb(OHUIOB, TUAPUIIOB
U T.IL).
3. 3ajaHus Ha UCIIOJIb30BAHUE
XUMHYECKON CUMBOJIUKHU U
Ha3BAHUM COEIUHEHUM 110
HOMEHKJIAType MEKIYHAPOIHOTO
CO03a TEOPETUYECKON U
MIPUKIIATHOW XUMUHU U
TPUBHUAIILHBIX Ha3BaHUN TSI
COCTaBJICHUS] XUMHUYECKUX
(dhopMys IByXaTOMHBIX
coeMHeHuN (OKCUIOB,
Cynb(hUI0B, THAPUIOB U T.I.) U
JIPYTrUX HEOPTaHUYECKUX
COETMHEHUH OTJEIbHBIX KJIACCOB
1.2 | OK 01 IIepnonnueckuit 3akoH 1| XapaKkTepu3oBaTh 1. Tect «Metamnmnueckue /
OK 02 tabauma J[.1. XUMHUYECKHE 3JIEMEHTHI B |[HEMeTaINYEeCKUE CBOMCTBA,
Menneneena COOTBETCTBHUU C UX AIEKTPOOTPHUIATEIHHOCTD U
MTOJIOXKEHHEM B CPOJICTBO K DJIEKTPOHY
MEPUOIUYECKON CHUCTEME |XMMHUYECKUX JJIEMEHTOB B
XUMUYECKHUX AJIEMEHTOB  |COOTBETCTBHUE C UX JIEKTPOHHBIM
J.1. Menneneesa CTPOECHUEM U IIOJIOKEHUEM B
MIEPUOJUYECKON CUCTEME
XUMHUYECKUX 31eMeHTOoB J[.1.




OK/IIK

Monyas/Pa3znen/Tema

Pe3ysabTar 00yueHus

Tunsl 0oLeHOYHBIX
MeponpUusTHI

MenaeaeeBay.

2. [IpakTryeckue 3aaHus Ha
YCTAHOBJICHUE CBSI3U MEXKIY
CTPOEHHUEM aTOMOB XMMHUYECKUX
3JIEMEHTOB U EPUOANYECKUM
N3MEHEHHEM CBOMCTB
XUMHYECKHX DJICMCHTOB U UX
COCIUHEHHUIN B COOTBETCTBUH C
nonoxxenueM [lepuonnueckoit
CHCTEME.

3. IIpakTUKO-OpUEHTUPOBAHHbIE
TEOPETUUYECKHUE 3a]aHus HA
XapaKkTepu3alnio XUMHUUYECKUX
3JE€MEHTOB: «MeTamnnyeckue /
HeMeTaJlJIMYeCKHe CBOMCTBA,
AIEKTPOOTPHUIATEIHLHOCTD U
CPOJICTBO K 3JIEKTPOHY
XAMHYECKHUX 3JIEMEHTOB B
COOTBETCTBHUE C UX AJIECKTPOHHBIM
CTPOEHUEM M TI0JIOKEHHUEM B
MEePUOINYECKON CUCTEME
XHUMHYECKHUX 3JIEMEHTOB

JI.1. MenneneeBa»

Pa3zgea 2. Xummnueckue
peakuuu

XapakTepu3oBaTh THIIBI
XHMHUYECKHUX peakumnid

KonTposbHnas paGora
«CTpoeHne BelecTBa
XMMHYEeCKHe peakum

2.1

OK 01
OK 04

TUIBl XUMHYECKUX
peakuuii

CocraBisiTh peakuuu
COCIMHEHUS, Pa3I0KEHUs,
oOMeHa, 3aMeIleHus,
OKHCITUTEIBHO-
BOCCTaHOBUTEJIbHBIE
peakuun

1. 3agaun Ha cocTaBiIeHUE
YpaBHEHUU PEAKIUN:

— COCIUHCHMS, 3aMCIIICHUS,
pa3ioxeHus, 0OMeHa;

— OKHUCIIUTEIHHO-
BOCCTAaHOBUTENIBHBIX PEAKIIUH C
UCIIOJIb30BaHUEM METO/Ia
AJIEKTPOHHOTO OanaHca.

2. 3a1aun Ha pacyeT Macchl
BEIIECTBA WK 00BbEMA

ra30B 110 U3BECTHOMY KOJIMYECTBY
BElIEeCTBa, Macce Wik 00bEMY
OJIHOTO U3 yYaCTBYIOIIUX B
PEaKIuU BEIIECTB; PACUETHI
Macchl (00bEMa, KOJTMYeCcTBa
BEIIIECTBA) MPOJIYKTOB PEAKIIUH,
€CIIA OJTHO W3 BEIIECTB UMEET




Tunsl 0oLeHOYHBIX

Ne | OK/IIK | Moayas/Pa3nen/Tema | Pe3yabratr 00y4eHust .
MeponpHuATHH
IIpUMECH
2.2 DNEeKTPOIUTHYECKAS CocraBisTh ypaBHEHUS 1. 3ananus Ha cocTaBleHHE
JUCCOLMAMS U MOHHBIA |XUMUYECKUX PEAKLINUU MOJIEKYJIIPHBIX U HOHHBIX
oOMeH HMOHHOT'O OOMEHa C peakuuii C ydacTHEM KHUCIIOT,
y4aCTHEM OCHOBAHUH U COJIEH,
HEOPraHWYECKHUX BEIECTB |yCTAHOBICHHE U3MEHEHHUS
KHCJIOTHOCTH CpEJIbl
2. JlaboparopHas pabota "Turmbl
XUMHUYECKUX peakuui”

3 Pasnea 3. Ctpoenue u |HccaenoBats ctpoenue u | KonrpoabHas padora
CBOliCcTBa CBOliCTBa «CBOJCTBa HEOPraHMYECKUX
HEOPraHu4ecKux HEOpraHMu4ecKUuX BellecTB)

BeleCTB BeLIECTB
3.1 | OKO01 Knaccudukanus, Knaccugpunmponartpb 1. Tect «HomeHnkaTypa u
I[IK 1.1 |HOMeHKIaTypa u HEOPraHUYeCKHe Ha3BaHUE HEOPTraHUYECKUX
I[IK2.2 |ctpoenue BEILECTBA B COOTBETCTBUM |BEILIECTB UCXOMS U3 UX
HEOPraHUYECKUX C UX CTPOCHUEM XUMHYECKON (HOpMYIIbI TN
BEILIECTB COCTaBJICHUE XUMHYECKOM
(bopMyJIbl UCXO/IS U3 HA3BAHUS
BEILECTBA 10 MEXAYHAPOAHOU
WJIU TPUBUAIBHOU
HOMEHKJIATYpPe».
2. 3ajgaun Ha pacyeT MacCOBOM
JIONU (MacChl) XUMHYECKOTO
3JIeMeHTa (COeIMHEHMST) B
MoOJIeKyJe (CMECH).
3. IIpakTHueckue 3ajaHus 1Mo
KJIacCU(UKALMU, HOMEHKJIAType U
XUMUYECKUM (popMysiam
HEOpPraHMYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.
4. IIpakTdeckue 3a1aHus Ha
OIpPEEIIEHNE XUMUYECKOU
aKTUBHOCTH BEILECTB B
3aBHCHUMOCTH BH/1a XMMHUYECKOMN
CBSI3M U TUIIA KPUCTAJUINYECKON
pelIeTKH
3.2 | OK 01 Ousuko-xuMuyeckue | YcTraHaBIUBaTh 1. Tect «OcobenHoctn
OK 02 CBOICTBa 3aBUCUMOCTH (hU3HUKO- XUMHUYECKHX CBOMCTB OKCH/IOB,
IIK 1.1 |HeopraHnueckux XUMHYECKUX CBOMCTB KHCIIOT, OCHOBaHUH, aM(pOTEPHBIX
[IK 2.2 BEIIIECTB HEOPraHWYECKUX BEUIECTB [THAPOKCUIOB U COJICII».

OT CTPOCHUA ATOMOB U

2. 3agaHusa Ha COCTaBJIEHUE




OK/IIK

Monyas/Pa3znen/Tema

Pe3ysabTar 00yueHus

Tunsl 0oLeHOYHBIX
MeponpUusTHI

MOJICKYJI, 4 TaKKC TUIIA
KpHCT&J’IJ’IH‘IGCKOfI
PCLICTKH

YpPaBHEHUI XMMHUUYECKUX PEAKIUI
C y4acCTUEM IPOCTHIX U CIIOKHBIX
HEOPraHUYECKHUX BEIECTB:
OKCHJIOB METAJNIOB, HEMETAJJIOB U
amM(pOTEpPHBIX DJIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHMU U aM(OTEpHBIX
T'MJIPOKCHJI0B, HEOPTaHUYECKHUX
COJIEH, XapaKTEPU3YIOLIUX UX
CBOIICTBa U CIIOCOOBI OTYyYEHUSI.
3. IIpakTUKO-OpUEHTUPOBAHHbIE
TEOPETHUYECKUE 3aJaHUs Ha
CBOICTBA U MOJIY4YEHUE
HEOpPraHUYECKUX BEILIECTB

3.3

OK 01
OK 02
OK 04

Nnentuduxanus
HEOPTaHHYECKUX
BEIIECTB

Hccnenosats
Ka4eCTBEHHbBIC PEAKLIMHI
HEOPraHUYECKUX BEUIECTB

1. [IpakTHKO-OpHUEHTUPOBAHHBIC
3aJJaHMs 10 COCTABIICHUIO
XUMUYECKUX PEAKLUHI C yJaCTUEM
HEOPTaHWYECKUX BEIIECTB,
UCIIOJIb3YEMBIX IS X
UJIEeHTU(DUKAITUH.
2.JIaboparopnas paboTa:
“Unentudukanus
HEOPraHWYECKUX BEIIECTB’’

Pazpnen 4. Ctpoenne u
CBOliCTBa
OPraHuYecKux
BellleCTB

HccnenoBarb cTpoeHue H
CBOICTBA OPraHMYeCKHX
BellleCTB

KonTposbnas padora
«CTpoeHue 1 CBOHMCTBA
OpPraHu4ecKuX BeliecTB

4.1

OK 01
IIK 1.1
[IK 2.2

Knaccudukanus,
CTpOEHHE U
HOMEHKJIaTypa
OpPraHn4Y€CKuUX BCIICCTB

Knaccudumupoarts
OpraHN4Y€CKUC BCIICCTBA B
COOTBETCTBUU C UX
CTPOCHHEM

1. 3amanus Ha cocTaBlIeHHE
Ha3BaHUN OPraHUYECKHUX
COEIMHEHUH 10 TPUBHAIILHON WIIH
MEKTYHapOAHOMN
CHUCTEMAaTUYECKON HOMEHKJIATYypE.
2. 3agaHusi Ha COCTABJICHUE
MOJIHBIX M COKPAILIEHHBIX
CTPYKTYPHBIX (hOpMYIT
OpTraHWYECKHUX BEIIECTB
OT/IEIbHBIX KJIACCOB.

3. 3amauu Ha ONpeETeHNE
npocreiiien GopMyIibl
OpPraHUYECKON MOJIEKYJIbI, UCXOs
U3 DJIEMEHTHOTO cocTaBa (B %)




THbI OLIEHOYHBIX

Ne | OK/IIK | Moayas/Pa3nen/Tema | Pe3yabratr 00y4eHust .
MeponpHuATHH
4.2 | OK 01 CBolicTBa OpraHu4ecKux | Y cTaHaBIUBaTh 1. 3ananus Ha cocTaBleHHE
OK 02 COCAMHEHMI 3aBUCUMOCTH (DHU3HKO- YpaBHEHUN XUMHUUYECKUX PEaKIUi
OK 04 XUMHYECKUX CBOMCTB C y4aCTHEM OPraHUYECKUX
IK 1.1 OpraHWYECKUX BELIECTB OT |BEIECTB HA OCHOBAHUHU UX
IIK 2.2 CTPOEHUS MOJIEKYJI COCTaBa M CTPOCHHMUSI.
2. 3ajaHus Ha COCTaBJICHHE
YPaBHEHUN XUMHUUYECKUX PEAKIIUH,
WJUTFOCTPUPYIOIIUX XUMHUECKUE
CBOICTBA C Y4ETOM MEXaHU3MOB
MIPOTEKAHUs JaHHBIX PEaKUUl U
TE€HETUYECKOM CBS3U
OpPraHUYEeCKHUX BELECTB Pa3HbIX
KJIaCCOB.
3. PacuerHble 3a1auu 1o
YpaBHEHUSAM PEAKIINI C ydacTHEM
OpraHUYECKUX BEIIECTB.
4. Jlaboparopnas pabota
“IIpeBpateHus OpraHu4eCKuxX
BEIIIECTB IIpY HarpeBaHuu"
4.3 | OK 01 WNnentuduxanus Hccnenosars 1.ITpakTHKO-OpHUEHTUPOBAHHBIC
OK 02 OpraHUYECKUX BEUIECTB, |KAUECTBEHHBIC PEAKLIMM  |3a/IaHUSI 10 COCTABJICHUIO
OK 04 UX 3HAYECHUE U OPraHUYeCKUX XUMHUYECKUX PEAKIUHN C yJaCTUEM
[IK 1.1 |mpumeHeHHE B OBITOBOM |COEIMHEHUN OTACIBHBIX |OPraHUYECKUX BEIIECTB, B T.4.
IIK 2.2 Y POU3BOJCTBEHHOMN KJIACCOB HACTIOJIB3YEMBIX JJISI UX
JESATEIbHOCTH Y€JI0OBEKA UACHTUPUKAIUHN B OBITY U
MIPOMBIIIIIICHHOCTH.
2.JIaGoparopnas padoTa:
“Unentuduxaiuist OpraHn4ecKux
COETMHEHUH OTJEIbHBIX KJIACCOB™
5 Paspeua S. Xapakrepu3oBatb
Kuneruveckue n BJIMSIHHE PA3JTHYHBIX
TepMOAMHAMHUYECKHE |(aKTOPOB HA
3aKOHOMEPHOCTH PaBHOBeCHE U CKOPOCTh
NPOTeKAHUS XHMHUYECKHUX peakumnid
XHUMHYECKHX pPeaKkuui
5 | OK 01 CKOpOCTh XMMHYECKUX | XapaKTepu30BaTh [IpakTHKO-OpUEHTUPOBAHHBIE
OK 02 peakuuil. XMMHUYECKOE |BIMSHUE KOHLIEHTPAlM  TEOPETUYECKUE 3a/IaHHs HA
IIK 1.1 |paBHOBecue pearupyrouux BeIecTB U |aHaJIu3 (PaKTOpPOB, BIUSIONIUX Ha
K 2.2 TEMIIEpaTypbl Ha CKOPOCTh |H3MEHEHNE CKOPOCTH XUMUYECKON

XMUMUYECKUX pEaKInii
XapakTepHu30BaTh
BIIMSIHUE U3MEHEHUS

pCaKkuu. HpaKTI/IKO-
OpPUCHTHUPOBAHHBIC 3aJaHU HA
MPUMCHCHUC MTPUHIUIIA Jle-




Tunsl 0oLeHOYHBIX

Ne | OK/IIK | Moayas/Pa3nen/Tema | Pe3yabratr 00y4eHust .
MeponpusITHi
KOHIIeHTpanuu Bemects, |Lllarenve mist HaxoxACHUS
peaxiuu cpeasl u HAIpPaBIICHUSI CMEILIEHUs
TEeMIIEpaTyphl Ha paBHOBECHSI XUMUYECKON PEeaKINU
CMEIIIeHHE XUMUYECKOTO |1 aHaiIu3 (PaKTOPOB, BIMSIIOIINX
paBHOBECHS Ha CMEIEHUE XUMUYECKOTO
paBHOBECHS

6 HccaenoBaTh HCTHHHEBIE

Pa3znen 6. PacTtBopsl  |pacTBOPBHI € 3aJaHHBIMH
XapaKkTepucTUKAMH
6.1 | OK 01 [TonsTue o pactBopax  (Pa3nuyars UCTUHHBIE 1. 3agauu Ha MPUTOTOBJIICHUE
OK 02 pacTBOpHI pacTBOpOB.
IK 1.1 2. [IpakTUKO-OpUEHTUPOBAHHbIE
[IK2.2 pacueTHbIC 3a7jaHus Ha
JUCTIEPCHBIE CUCTEMBI,
UCIOJIb3YeMbI€ B OBITOBOM U
MIPOU3BOJICTBEHHOU JESITETbHOCTU
YernoBeKa
6.2 | OK 01 Uccnenosanue coiictB |Mccnenosars Gpusuko- JlaGopartopHnas pabota
OK 04 pacTBOpOB XUMUYECKHE CBOKCTBA “IIpuroroBieHne pacTBOPOB”~
IK 1.1 VCTUHHBIX PaCTBOPOB
K 2.2

Il | IpodeccnonaibHO-OPMEHTHPOBAHHOE COJEePKAHUE (COAEePKAHUE TPUKIIATHOTO MOTYJIs1)

7 Paznen 7. OuenuBaTthb NocjaeacTBHS |3aluUTa Keiica (¢ yueToM
Xumus B ObITY U OBITOBOI U Oyayuei npogeccuoHAIbHOI
NMPOM3BOACTBEHHOI NMPOU3BOACTBEHHOI NesiTeJIbHOCTH)

AesiTeJIbHOCTH NAesiTeILHOCTH Yel0BeKa
YeJI0BeKa ¢ MO3M LM
IKOJIOTHYECKOH
Oe3onmacHoCTH
OK 01 Xumus B OBITY U OuenuBats nocnenctsus | Keiic (¢ yuetom Oynymeit
OK 02 MIPOU3BOJACTBEHHOMN OBITOBOM U npodeccuoHaTbHON
OK 04 JEATEIIbHOCTH YEJIOBEKA [IIPOU3BOICTBEHHOM JESITEIILHOCTH )
OK 07 NeSATeTLHOCTH YesioBeKa ¢ |B0o3MOXKHBIE TEMBI KEHMCOB:
K 1.1 no3unui skosiornyeckor | 1. I[lorersienne knmumara u
IIK 2.2 0€e30MmacHOCTH BBICBOOOXKIEHHE Ta30BbIX

THJIPaTOB CO JIHA OKeaHa.
2. bynymue matepuansl ajs aBua-
, MAIITUHO- ¥ TIPUOOPOCTPOCHUSI.
3. HoBble maTepuaiibl A
COJTHEYHBIX OaTapeit.

4. JIekapcTBa Ha OCHOBE




OK/IIK

Monyas/Pa3znen/Tema

Pe3ysabTar 00yueHus

Tunsl 0oLeHOYHBIX
MeponpUusTHI

PaCTUTCIIBHBIX IIPCIIapaToB




