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PaGouas nporpamma yuebHou nucturumnabel OO/.10 Xumus pazpaboraHa B COOTBETCTBUHU C
TpeboBaHusIMU  DenepanbHOro0 roCyAapCTBEHHOIO 00pa30oBaTEbHOTO CTaHAapTa CpEeIHEro
npodeccuonansHoro oopazopanus no crnenuanbHocTy 08.02.14 Dkcrutyatanus U o0CTy>KUBaHUE
MHOT'OKBapTUPHOI'O JI0Ma, YTBEPXKJEHHOrO IpHKa3oM MuHHCTEepcTBa OOpa3oBaHUS U HAyKHU
Poccuiickoit ®enepanun (yrBepkaeH [Ipukazom MunucreperBa oOpasoBaHus U Hayku PD ot ot
12 nmexabps 2022 r. N 1097), pekOMEHIAIUsAMH [0 OpraHU3aIlMU MONYUYCHHs CPETHEro OOIIero
0o0pa3zoBaHMs B Mpenenax OCBOCHHS 00pa30BaTEIbHBIX MPOrpaMM CpPEIHEro MpodeccuOHaIbHOIO
oOpa3oBaHMsl Ha 0a3e OCHOBHOro 00IIero oOpa3oBaHUs C y4yeTOM TpeOOBaHMI (eaepanbHbIX
rOCy/lapCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB W TOJYyYaeMOW CHEHUATbHOCTH CPEIHEro
npodecCHOoHaIbHOr0 00pa30BaHUs, MPUMEPHONW MpOrpamMMmol y4eOHOH IUCHUIUIMHBL « XUMUS»
JUId TpodeccuoHaIbHBIX 00pa30BaTENbHBIX OpraHu3aluid, pekoMeHIoBaHHOW denepaibHbIM
rOoCylapCTBEHHbBIM  OIOJUKETHBIM ~ 00pa3oBaTENbHBIM  YUPEXKIECHHUEM  JONOJIHUTEIBHOIO
npodeccuoHanbHOro obOpa3oBanus «VHCTUTYT pa3BUTHA NPOPECCHOHAIBHOTO 00pa30BaHMDY
(manee — ®BI'OY IO «MPIIO») B kauecTBe MPUMEPHON MPOrpaMMBI ISl pean3aliiid OCHOBHOM
npodeccruoHanbHOW oOpa3oBaTenbHOl mporpammbel  CIIO Ha 06aze  OCHOBHOrO  OOIIEro
00pa30BaHMs C OJyYEHUEM CPEAHEro 0011ero o0pa3oBaHusl.

Opranusanus-paspadorumnk: VcrpuHckuil  ¢uiman  rocyJapcTBEHHOTO — OIOJIKETHOIO
npodeccuonansHOro 00pa3oBaTebHOTO yupexaeHuss MockoBckor obmactu «KpacHoropckuit
kosemk» (Merpunckuit punuan ['BIIOY MO «KpacHoropckuit Koyuiemx»).

PazpaGorumk: Xaitkuna Jliommuna AnekceeBHa, mpenogaBarenb XumMuu HcTpuHCKOro
¢mwmana I'BIIOY MO «KpacHoropckuil Kosuiemx» nepBoil KBaiuQpUKaIMOHHOW KaTeropuu,
KaH].TeXH.HayK

PACCMOTPEHA U COI'JTIACOBAHA PACCMOTPEHA U YTBEPKJIEHA
Ha 3acenanuu MeTognueckoro o0beAMHEHUs Ha 3acemanuu negarornyeckoro coBeta
I'BITOY MO «KpacHOropckuii KOJIemK» I'BITIOY MO «KpacHoropckuii KoJaemx»
ot 16.04.2025r. Ilpotokomn Ne 1 ot 17.04.2025r. IIpoTtoxon Ne 2

Hay4dno-meTonnueckum coBETOM
I'BITIOY MO «KpacHOropckuit KoJiemK»
ot 18.04.2025r. Ilpotokomn Ne 1
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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBbBI
OBIIIEOBPA30OBATEJBHOM TUCIHUILINHBI «XUMU»

1.1. MecTo AHCHUIIMHBI B CTPYKTYpPe OCHOBHOI mpodeccHoHAIbHONH 00pa30oBaTebHOM
NMPOrpaMMblI

OOmeoOpa3oBarenbHasl  JUCHUIUIMHA  «XUMHS»  SBISICTCS  OOS3aTCNIbHOW — YaCThIO
o0meo0pazoBaTenbHOro nukia odpazoBatensHoi mporpammbl CIIO B coorBerctBun ¢ ®I'OC mo
cnennansHocTy 08.02.14 DkcruryaTanus 1 00CITy>)KHBaHHE MHOTOKBAPTHPHOTO JI0OMA.
1.2. e ¥ nJIaHUPYyeMble Pe3yJIbTAThI 0CBOEHUSI AU CHHIIHHBI

1.2.1. Heau u 32024 JUCUMILTHHBI
CopeprxaHue IporpaMMbl 00IIe00pa30BaTEILHOM U CIIUILTUHBI « XUMHSI» HApPaBJICHO HA

JOCTUKECHHE CIEAYIOIINX LeeH:

- dbopMuUpOBaHHE CHCTEMBl XHMHYECKUX 3HAHMA KaK BaKHEHIIEH COCTaBISIOMICH
€CTeCTBEHHO-HAY4YHOI KapTHHBI MHpa, B OCHOBE KOTOPOH JieXaT KIIOYeBbIE TOHATHSA,
dbyHIaMeHTalIbHbIe 3aKOHBI M TEOPUU XHMHH, OCBOEHHE S3bIKa HAayKH, YCBOCHHE M IOHHMAaHHE
CYLIHOCTH JAOCTYIHBIX 000OIIEHUI MHUPOBO33PEHYECKOr0 XapakTepa, 03HaAKOMJIEHHE C UCTOpHEH HX
pa3BUTHS U CTAHOBJICHUS,

- (dbopMupoBaHHE W pa3BUTHE MPEICTABICHUN O HAay4YHBIX METOJaX MMO3HAHUS BEIIECTB U
XUMHUYECKUX PEAKIH, HEOOXOIUMBIX I MPUOOPETEHHSI YMEHUN OPHUEHTUPOBATHCSA B MUPE BEILIECTB
u XUMHUYECKUX SIBJICHUH, UM EIOLINX MECTO
B IIPUPOJIE, B NPAKTUYECKON U NMOBCEIHEBHON KU3HU;

- pa3BUTME yYMEHHUH H©  CHOCOOOB  JEATEIBHOCTH, CBA3aHHBIX C  HAOJIOJCHHEM
U OOBSACHEHHEM XHMHYECKOTO AIKCIIEPUMEHTA, COOJIIOJCHHEM NpaBuil 0€30mMacHOro oOpamieHHs: C
BELIECTBAMH.

3agauu AMCHUIINHBI:

1) copMUpPOBaTH MOHUMAHUE 3aKOHOMEPHOCTEN MPOTEKaHUs] XMMHUYECKUX IPOI[ECCOB
U SIBJIICHUN B OKpYXKAIOWIEH Cpele, a TAaKKe HUX CBA3b C LEJOCTHOM HAydyHOM KapTMHOW MHpa U
JPYTMMH €CTECTBEHHBIMH HayKaMu;

2) pPa3BUTh YMEHHS COCTABIATH (POPMYIBI HEOPraHUYECKUX U OPraHMYECKUX BEIIECTB,
YPaBHEHUS XUMHUYECKMX peakUuui, OOBACHATP HUX CMBICI, HMHTEPIPETUPOBATH PE3YIbTATHI
XUMHUYECKUX IKCIIEPUMEHTOB,

3) copMHpOBaTh HABBIKM MPOBEAEHHUS MNPOCTEHIINX XHUMHUYECKHX OSKCIEPUMEHTAIBHBIX
UCCIICIOBAHUN C COOJIOIEHUEM MpaBUil OE30MacHOr0 OOpAIIeHUs] C BEUIECTBAMH U JIAOOPAaTOPHBIM
000pyI0BaHUEM;

4) pa3BUTb YMEHHUS HAXOIUTh, AHAJIM3UPOBATh U MCIOJIb30BaTh MHPOPMALMIO XUMHYECKOIO
XapakTepa U3 pa3jIMYHbIX UH(POPMAIIMOHHBIX UCTOUHUKOB, BKIIIOYas y4eOHYIO JIMTEPATypy, HayuHbIE
nyOIMKalMi U HHTEPHET-PECYPCHI;

5) copMHUpPOBaTh YMEHUSI IPOTHO3UPOBATH MOCIIEACTBUSL CBOCH J1€ATEIbHOCTH U XUMUYECKUX
IPUPOJHBIX, OBITOBBIX U IPOU3BOJICTBEHHBIX IPOLECCOB, YUUTHIBAs BO3MOXKHbBIE 3KOJOTMYECKHE U
COIIMAJIbHEIEC BO3ACHCTBHUS;

6) chpopMupoBaTh  MOHMMAaHWE  3HAYMMOCTH  JOCTHDKCHMH  XMMHUYECKOM  HayKu
U TEXHOJIOTUW JUIsl Pa3BUTHsI COLUAIBHOW W MPOU3BOJCTBEHHOW cdep C yMEHHUEM MPHUBOIUTH
IpUMEphl UX TPUMEHEHHUS B Pa3JIMYHBIX chepax KU3HU

1.2.2. Ilnanupyemble pe3yabTaTbl OCBOeHHS 0011e00pa3oBaTeJbHON JUCHUILUIUHBI B
coorBercTBHHM ¢ PT'OC CIIO n Ha ocnoBe PI'OC COO
Oco0oe 3HaueHNe TUCIUILINHA UMeeT rpu Gpopmupoanuu u pazsutuu OK u T1K.



Koan
HauMeHOBaHHe
(popmMupyembIx
KOMIeTeHIii

Ilnanupyembie pe3yJibTaThbl 0CBOCHUS] AUCUMILIHMHBI

O6mmel-

JMCUAIIMHAPHbIE?

OK 01. Beibupats
CrocoObl penieHus
3a1a4
npodeccruoHanbHON
JeATeIbHOCTU
NPUMEHUTENBHO K
Pa3ITUIHBIM
KOHTEKCTaM

JINYHOCTHBIE Pe3yJIbTAThI J0JIKHBI OTPAKATh B YACTH:
TPYAOBOr0 BOCTIMTAHUSI:
— TOTOBHOCTb K TPYJIy, OCO3HaHHE IIEHHOCTH MacTepCTBa,

Tpyaoooue;

— TOTOBHOCTh K aKTHUBHOM JIeATSIbHOCTH
TEXHOJIOTUYECKOM M  COLMAJbHOM HAaIMpPaBJICHHOCTH,
CIIOCOOHOCTH WHUIIMUPOBATH, TJIAHUPOBATH u

CaMOCTOSITENIFHO BBITIOJHSATh TAKYIO JI€ATEIbHOCTB;

— HUWHTEpeC K pa3audHbIM cdepaMm mTpodeccHoHaTbHOM
NeSITEeIbHOCTH, YMEHUE COBEpLIaTh OCO3HAHHBIN BBHIOOP
Oynymeld mpodeccuu M peaar30BBIBATH COOCTBEHHBIE
KU3HEHHBIC TUIAHBI;

— TOTOBHOCTb M CIIOCOOHOCTh K OOpa3oBaHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHU U BCEH JKU3HH.

MeTanpeaMeTHbIe pPe3yJbTAThI J0JIKHbI 0TPAXKATH:

OBi1ajleHHe YHUBEPCATBHBIMHU Y4eOHBIMHI

MO03HABATEJIbHBIMH J1ICTBUAMU:

a) 0a30Bble JIOTHYECKHUE TeiiCTBUS .

— CaMOCTOSATENbHO (OPMYIUPOBATh M aKTYyalIU3UPOBATH
npobiieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

— YCTaHaBJIMBATh CYIECTBEHHBIN IMPU3HAK WA OCHOBAHUS
JUI CPaBHEHUSI, KJIAaCCU(PHUKALIUU U 000011IeHNUS;

JlucuMnjimHapHble pe3yJabTaThl U 10J2KHBI 0TPAKATh:
ITP6 01. copmMupoBaHHOCTH IIPENCTABICHUMN: O
XMUMHYECKOHN COCTABJIAIOIIEH €CTECTBEHHOHAYYHON KapTHHBI
MUDA, POJIM XMMHH B TIO3HAHUU SIBJICHUHN ITPUPOJBL, B
(OpMHUPOBAHUY MBIIUIEHUS U KyJIbTYphl JUMYHOCTH, €€
(GYHKIMOHAIbHON TPaMOTHOCTH, HEOOXOAUMOMN 115
pelIeHus MPAaKTUYECKUX 3a/1a4 U SKOJIOIMUECKU
000CHOBAHHOI'O OTHOIIEHUS K CBOEMY 3710POBbIO U
NPUPOJTHON CPELE;

IIP6 02. Bnagenre cuCTeMON XMMHUYECKUX 3HaHUH, KOTOpas
BKJIFOUAET: OCHOBOIIOJIAratoIINe NOHATUS (XMMUYECKUN
9JIEMEHT, aTOM, 3JIEKTPOHHAsE 000JI0YKa aToMma, s-, p-, d-
AJIEKTPOHHBIE OPOUTAIN ATOMOB, HOH, MOJIEKYJIa,
BaJICHTHOCTb, 3JIEKTPOOTPHUIIATEIbHOCTh, CTEIIEHb
OKHCJIEHUS, XUMUYECKas CBS3b, MOJIb, MOJISIPHAsI Macca,
MOJISIPHBIA 00BEM, YTTIEPOIHBIN CKENET, PyHKIMOHAIbHAS
rpynmna, pagukai, U30MepHsl, U30Mepbl, TOMOJOrHYECKUM
psizl, TOMOJIOTH, YIJIEBOAOPOBL, KUCIOPOI - U
a30TcoJepKallie COeTUHEHUs, ONOIOTNUYECKU AKTUBHBIE
BellecTBa (yIrJIeBOJIbl, XKHUPbI, OENKH), MOHOMED, IOJIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEITUHEHMS,
KPUCTAJUTMYECKas PeIleTKa, TUIIbl XUMUYECKUX PeaKIuil
(OKHCAUTETbHO-BOCCTAHOBUTENBHBIE, K30-U

1 O6mine pesysnbTaThl OCYNIECTBISIOTCA B COOTBETCTBHH C IMYHOCTHBIMH M MeTanpeaAMeTHBIME pesyabTatamu GI'OC COO (Tlpukas Munobpaayku Poccun ot 17.05.2012 Ne 413
(pemaknus ot 27.12.2023 1.), B hopMHUPOBAHUHM KOTOPHIX Y4aCTBYET 00IIc00pa3oBaTeabHast JUCIUIUIAHA.

2 JIMCUMILTMHAPHBIE PE3YIIbTAThI OCYIECTBIISIOTCS B COOTBETCTBUM C TPEOOBAHUAMHU K IIPEIMETHBIM pe3yiibTatam 6a3oBoro yposHs (ITPG), yeranosnennsimu GIOC COO (Tlpukas

Munobpuayku Poccun ot 17.05.2012 Ne 413 (penakuus ot 27.12.2023 1.), ¢ cOXpaHEeHUEM UCXOJHOW HyMepaluH.




— OHNpCACIATb LCJIU ACATCIIbHOCTU, 3a/laBaTh MapaMCTPhI U
KpPUTEPUU UX TOCTUKECHUSA,

— BBIABJISITH 3aKOHOMCPHOCTHU u
paccMaTpuBaCMBIX ABJICHUAX;

— BHOCHUTb KOPpPEKTUBBI B ACATCIbHOCTb, OILICHHUBATH
COOTBCTCTBUC PE3YJILTATOB MLCIIAM, OLHCHUBATL PHCKHU
HOCJ’Ie,HCTBI/Iﬁ JACATCIIbHOCTH,

— Ppa3BUBATb KPCATUBHOC MBIIIJICHUC
YKU3HEHHBIX MPOOJIEM.

0) 0a30BbIe HCCJIeA0BATEIbCKHE TeHCTBHS:

MMPOTHUBOPECUHUA B

IIpU  pELICHUU

— BIIQJIETh HaBBIKAMH  Y4eOHO-MCCIICIOBATEIILCKOW U
NPOCKTHOW  JEATEIbHOCTH, HAaBBIKAMHU  pa3pellCHHs
pooJeMm;

—  BBISIBIAITH MPUYUHHO-CIICICTBEHHBIC CBSI3U "

aKTyaJlu3UpoBaTh 3aJady, BbLABUIAaTh TUIIOTE3y €€
pellieHus, HaxoOuUTb apryMeHTbl JUIS JO0Ka3aTelIbCTBA
CBOMX YTBEPXJCHUI, 3a/1aBaTh MapaMeTpbl U KPUTEPUU
peleHus;

— aHaJIM3MPOBATH IOJYyYECHHbIE B XOJE€ PELICHHs 3aJauyu
pe3ysbTaThl, KPUTUYECKU OLICHUBATh UX JOCTOBEPHOCTb,
IIPOrHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBUSX;

— YMeThb TepEeHOCUTHh 3HAaHHUS B TMO3HABAaTEIbHYIO U
IPaKTHUECKYI0 00JIaCTH )KU3HEEeSTeIbHOCTH;

— YMETb MHTETPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX
o0Jacreit;

— BBLIBUIaThb HOBBIE WJEW, IpeAJiaraTh OpPHTMHAJIBHBIE
HOAXO/bI M PEIICHUS;

— CTaBUTh  HIpoOJIeMBl U
aJbTEPHATUBHbBIC PELICHMUS.

3aJa4H, A0ITyCKaromue

SH/IOTEPMUYECKHE, PEAKI[U HOHHOTO 0OMEHa), pacTBOD,
AIIEKTPOJIUTHI, HEIJIEKTPOIUTHI, JEKTPOIUTHYECKas
JUCCOLMAIINS, OKHCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHYECKOM peakui, XUMHUYECKOE PABHOBECUE), TEOPUU U
3aKOHBI (TEOPHsI XUMUYECKOT'O CTPOEHUS] OPraHUYECKUX
BeniectB A.M. ByTiepoBa, Teopus 3J€KTPOIUTHYECKON
JHCccolManuu, nepuoandecknii 3axkon [[.1. Menneneesa,
3aKOH COXPaHEHUS MaccChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH A3BIK XUMHUH, (PAKTOJIOTNUECKHE CBEECHUS O
CBOWCTBaX, COCTaBe, OIYYEHUN U 0€3011aCHOM
UCMOJIb30BaHUU BaXKHEUIINX HEOPraHUUECKUX U
OpPraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOM
JIesITeIbHOCTH YEJI0BEKa;

ITP6 03. chopMrUpPOBAaHHOCTD YMEHUM BBISBIISATH
XapaKTepHbIE PU3HAKU U B3aUMOCBS3b U3YUE€HHBIX
MOHATUHN, IPUMEHATh COOTBETCTBYIOIME TOHATUS IIPU
OINHCAHUU CTPOEHHUS U CBOMCTB HEOPraHUYECKUX U
OpPraHUYECKUX BEIECTB U UX MPEBPAILECHUN; BBISBIATh
B3aMMOCBS3b XUMUYECKUX 3HAHUH C MOHATHIMU U
IIPEACTABICHUSAMHU APYTUX €CTECTBEHHOHAYUHBIX
MPEAMETOB;

I1P6 04. chopMrpOBaHHOCTH YMEHHUN UCIOJIb30BATh
HAaUMEHOBaHUS XUMUYECKUX COCAMHEHUN MEXTYHAPOJIHOTO
CO03a TEOPETUYECKOU U MPUKIIAJHON XUMUHU U
TPUBHAJIbHbIE Ha3BaHUS BaXKHEHUIINX BEIIECTB (ITUJIEH,
alleTUIEH, INIMLEPUH, (eHoI, popMalberull, yKcycHas
KHMCJIOTA, [JIMLMH, YTapHbIA ra3, yriaeKuCcibli ra3, aMMHUaK,
ramieHas U3BeCTb, HeralleHasi U3BeCTb, IUThEBas CoJa U
JIPYTUX), COCTABIATH (OPMYJIBI HEOPTaHUYECKUX U
OpPraHUYEeCKUX BEILECTB, ypaBHEHUS] XUMUYECKHX pEaKIui,
OOBSICHATH UX CMBICH; TOATBEPKAATh XapaKTepHbIE
XMUMHUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOILIMMU
HKCIEPUMEHTAMU U 3aMUCSIMHU YPAaBHEHUN XUMUYECKUX
pEeaKInii;

IIP6 05. chopMrpOBaHHOCTD YMEHU yCTaHABINBATh




MIPUHAAJICKHOCTh U3y4EHHBIX HEOPIaHUYECKUX U
OpPraHUYEeCKUX BEUIECTB K OMPENEIEHHBIM KIaccaM U
rpyInaM COeJUHEHUN, XapaKTepU30BaTh UX COCTAB U
BaXKHEUIIIME CBOMCTBA; ONPENENSTh BUIbl XUMHUYECKUX
cBsI3eH (KOBaJIEHTHAs, MIOHHAs!, METAJUINYeCKasl,
BOJIOPOJIHAA), TUIIBI KPUCTAJUIMYECKUX PEIIETOK BEIIECTB;
KJIaCCU(PUIIMPOBATH XUMUUYECKHE PEAKIUH;

ITP6 07. chopMUpOBaHHOCTH YMEHUN POBOJIUTH pacyeThl
110 XUMHUYECKUM (OpPMYIIaM U YpaBHEHHUSIM XUMUYECKUX
peakLMii ¢ uCroIb30BaHnEM (GU3NYECKUX BEJINYHH,
XapaKTEPU3YIOIIKUX BEIIECTBA C KOJIUYECTBEHHON CTOPOHBI:
Macchl, 00beMa (HOpMasbHbIE YCIIOBUS) I'a30B, KOJHMYECTBA
BELIECTBA; UCII0JIb30BATh CUCTEMHbBIE XUMUYECKUE 3HAHUS
JUI IPUHSTUS PEILIEHUN B KOHKPETHBIX )KU3HEHHBIX
CUTYallMsIX, CBSI3aHHBIX C BEIIECTBAMM U X IPUMEHEHUEM.

OK 02. Ucnonb3oBaTh
COBpPEMEHHBIC
CpezcTBa MOMCKa,
aHaImM3a u
UHTEPIPETALNN
UHPOPMAIUH U
UH(POPMAIIMOHHBIE
TEXHOJIOTHH IS
BBINIOJTH €HUSA 337124
npodeccruoHanbHON
JIeATeIbHOCTH

JInuHOCTHBIE Pe3y/ibTaThl J0JKHbBI OTPAXKATH B YACTH:

LEHHOCTH HAYYHOI'0 MO3HAHMA:

— cpopMHPOBAHHOCTH MHPOBO33PEHHUS,
COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO pa3BUTHS
HayKH W OOIIECTBEHHON MpPaKTHUKH, OCHOBAHHOTO Ha

IUajgore  KymnbTyp, CHOCOOCTBYIOIIETO  OCO3HAHHIO
CBOET'0 MECTa B MOJUKYJIBTYPHOM MHUPE;

— COBEPIICHCTBOBAHUE  SI3BIKOBOM M YHUTATENbCKOU
KyJbTYpbl KaK CpEICTBAa B3aUMOJEHCTBUS MEXIY
JOJIBMH ¥ TIO3HAHUS MUPA;

— OCO3HaHHE IIEHHOCTH Hay4YHOMI JIeSITEILHOCTH,
TOTOBHOCTh OCYIIECTBIISATD MPOEKTHYIO u

HCCICAOBATCIIBCKYIO ACATCIBHOCT HHAUBHUAYAJIbHO U B
rpymrme.
MeTanpeaMeTHbIE Pe3yJbTAThI J0JKHbI 0TPAXKATH:
OBianenue yHUBEPCAIbHBIMU Y4eOHBIMU
No3HaBaTECJIbHbIMH IlCﬁCTBI’ISIMHZ
B) pabora ¢ unopmaumeii:
— BJIaJCTh HaBBIKAaMU MMOJIyYCHUA
HCTOYHHUKOB Pa3HbIX THUITIOB,

uHpopManuu U3
CaMOCTOSITEJIbHO

JAucuunauHapHbie (MpeAMeTHbIE) pe3yJabTaThl U
JAOJIZKHBI OTPAKATh:

I1P6 06. BnageHne OCHOBHBIMU METOAAMH HAYYHOTO
MO3HAHMS BEIIECTB U XUMUUECKUX SBJICHU (HaOo1eHue,
M3MEpEeHHne, HIKCIIEPUMEHT, MOJICIUPOBAHUE);

ITP6 07. copMHupOBaHHOCTH YMEHUI IPOBOJIUTH PaCUEThI
0 XUMHUYECKUM (HOpMyIiaM U ypaBHEHHUSIM XUMUIECKUX
peakiuii ¢ uCroib30BaHuEeM (PU3NYECKUX BEINYHH,
XapaKTePU3YIOIIUX BEIIECTBA C KOJTMYECTBEHHON CTOPOHBI:
Macchl, 00beMa (HopMallbHbIE YCIOBHUS) Ta30B, KOJIUYECTBA
BEIIECTBA; UCI0JIb30BATh CUCTEMHbIE XUMUYECKUE 3HAHUS
JUTSI TIPUHSTUS PEIIEHUN B KOHKPETHBIX JKU3HEHHBIX
CUTYalUsX, CBA3AHHBIX C BELIECTBAMU U UX IPUMEHEHHEM;
I1P6 08. chopMrUpOBaHHOCTH YMEHUM IIJIAHUPOBATH U
BBITIOJIHATh XUMHYECKUN SKCIIEPUMEHT (TIpEeBpallCHHS
OpPraHUYECKUX BEIIECTB IPY HATPEBAHUU, TOyICHHE
ATUJIEHA U U3YYEHHUE €ro CBOMCTB, KAUEeCTBEHHbIE PEAKIINH
Ha aJIbJETUAbl, KpaxMaJ, YKCYCHYIO KUCIIOTY; JIeHaTypalus
OENKOB MpU HATPEBAHUU, [IBETHBIC PEAKIINH OEITKOB;
IIPOBOJIUTH PEAKIIMM HOHHOT'O 0OMEHA, ONPENENATh Cpeny




OCYIIECTBJIATh IOMCK, aHaJIM3, CHUCTEMaTU3aLUI0 U
UHTEpIpeTalui0 HHGOpPMAlUMU pa3IUYHBIX BHJIOB U
(hopM TpeACTaBICHHUS;

— CO3J1aBaTh TEKCThl B pa3JUYHBIX (opMaTax C Yy4eToM
Ha3HaueHUs: UWHGOpMAMU U 1EJIeBOH ayAUTOPUH,
BbIOMpas oONTUMalibHYI0 (GOpMy TPEACTaBIECHUS U
BU3yaJIH3allly;

— OlEHUBATh JIOCTOBEPHOCTbD, JETUTUMHOCTh
UH(pOpMaIH, €e COOTBETCTBHUE MIPABOBBIM M MOPAJIbHO-
TUYECKUM HOpMaM;

— BJIaACTh HaBBIKaMH pacCino3HaBaHUA u 3alIUThI
uHpopmanuuy, nH(pOpMa OHHON 0e30MacHOCTH
JIMYHOCTH.

BOJHBIX PaCTBOPOB, KAYECTBEHHBIE PEAKIIMU Ha CyabdaT-,
KapOOHAT- U XJIOPHU/I-aHUOHBI, HA KATHOH aMMOHWUSI; peliaTh
AKCIIEPUMEHTAJIbHBIC 3a7]a4u 110 TeMaM "MeTtauibl" u
"Hemertanibl") B COOTBETCTBHH C TpaBUIIaAMU TEXHUKHU
0€30MacHOCTH PH OOPAIllEHUH C BEIIeCTBaMU U
1ab0opaTOPHBIM 000PYOBAHUEM ; IPENICTABIATH PE3YIbTAThI
XUMHYECKOTO IKCIIEpUMEHTa B (popMe 3amucu ypaBHEHUH
COOTBETCTBYIOIIMX PEAKIIUi U (HOPMYJIMPOBAThH BHIBOJIBI Ha
OCHOBE ATUX PE3yJIbTATOB;

ITP6 09. copMupoBaHHOCTH YMEHHUS aHAIU3UPOBATh
XUMHUYECKYI0 HH(OPMAIUIO, TOJIyIaeMYI0 U3 Pa3HbIX
HCTOYHHKOB (CPEICTB MaccOBOi MHGOPMAIINH, CETh
WuTepHer u apyrue).

OK 04. D¢pdextuBHO
B3aUMO/JICH CTBOBATh U
paboTaTh B
KOJIJISKTUBE U
KOMaH/1e

JINYHOCTHBIE Pe3yJabTAThI 10JKHBI OTPAKATH B YACTH:

rpaKIaHCKOr0 BOCIIUTAHUSA:

— TOTOBHOCTh BECTH COBMECTHYHK JICITCIBHOCTH B
UHTEpecax IpaxKIaHCKOro 00IIecTBa;

— YMCHHC BSaHMOZ[efICTBOBaTI) C conuajabHBIMU
HUHCTUTYTaMHU B COOTBETCTBHMH C HX q)YHKHI/IHMI/I n
Ha3HaAa4YCHHUCM.

MeTanpeameTHbie pe3yJbTaThl J0JKHBI OTPAXKATH:

OBJaieHue YHHBEPCATbHBIMH KOMMYHHKATUBHBIMH

JelCTBUSAMM:

0) coBMecTHasl 1eATEJIbHOCTb.

— TIOHUMAaTh U UCHOJIH30BATh MPEUMYIIECTBA KOMAaHIHON 1
WHJIMBUIYyalbHOU PabOTHI,

— MOpUHUMATH LeIH COBMECTHOM JIesITeIbHOCTH,
OpraHU30BbIBaTh M KOOPAMHUPOBATH JEHCTBHUS IO €€
JOCTHKECHHUIO: COCTaBJISITh IJ1aH JICHUCTBUH,

pacnpenensiTb poJiM C Y4YE€TOM MHEHUM YYaCTHHKOB
00CYXXI1aTh pe3yIbTaThl COBMECTHON PaOOTHI,

— KOOPAMHUPOBATh U BBINOJHATH PabOTy B YCIOBUSX
peampHOro, BHUPTYaJbHOTO W  KOMOMHHPOBAHHOTO
B3aUMOJCHCTBYS,

JAucuuniauHapHblie (MpeAMeTHbIE) pe3yJbTaThl U
JAOJIZKHBI OTPAKATh:

ITP6 08. chopMrUpOBaHHOCTH YMEHUM IIJIAHUPOBATH U
BBITIOJIHATD XUMHYECKUN SKCIIEPUMEHT (TIpEeBpaleHUS
OpraHUYEeCKUX BEUIECTB IPU HArPEBAHUHU, MTOJIyUEHUE
STHJICHA U U3YYEHHUE €ro CBOMCTB, KAUECTBCHHBIC PEAKIIUN
Ha aJbJCTUIBI, KpaxMmaJ, YKCYCHYIO KHCIIOTY; ICHATyPaIHs
OENTKOB MPU HATPEBAHUH, [IBETHBIC PEAKIINH OEITKOB;
MIPOBOJUTH PEAKIIUH HOHHOTO OOMEHA, OMPEENsATh CPeny
BOJHBIX PaCTBOPOB, KAYECTBEHHBIE PEaKIIMU Ha CyabdaT-,
KapOOHAT- U XJIOPHU/I-aHUOHBI, HA KATHOH aMMOHWUS; pelIaTh
AKCIIEPUMEHTAJIbHBIC 3a7]auu 110 TeMaM "Metabl" u
"HemeTamibl'") B COOTBETCTBUHU C IPABUJIAMU TEXHUKH
0e30macHOCTH MU 00pallleHUH C BEIIECTBAMH U
1ab0paTOPHBIM 000PYAOBAHUEM ; TPEICTABIATH PE3YIbTAThI
XUMHUYECKOT0 AKCIIEpUMEHTa B (popMe 3amucu ypaBHEHUH
COOTBETCTBYIOIIMX PEaKIUi U (OPMYJIMPOBATH BHIBOJIBI HA
OCHOBE 2THUX PE3YJIbTATOB.




— OCYIIECTBJISATh MMO3MTHBHOE CTPATETHYECKOE IOBEICHHUE
B Pa3IMYHBIX CHUTYyalHsX, MPOSBIATH TBOPYECTBO M
BOOOpakKCHHE, OBITH HHUIIUATUBHBIM.

OBJaieHHe YHHBEPCATbHBIMH PeryJasiTUBHbIMH

JeHdCTBUSIMM:

r) NpuHsATHE ce0s1 U APYrUX JIoeii:

— TPUHUMATh MOTHUBBI U APTYMEHTHI APYTUX JTIOACH MPU
aHaJM3e Pe3yJIbTATOB e TEIbHOCTH,

— TIpU3HaBaTh CBOE IPAaBO W TMpaBO JAPYTHX JIOJAEH Ha
OIINOKHY;

— pa3BUBATh CIIOCOOHOCTh IOHMUMATh MHUpP C MO3UIUU
JPYToro 4eIoBeKa.

OK 07.
CopeiicTBOBaThH
COXpaHEHUIO
OKPYXaroIleu cpesbl,
pecypcocOepexeHuto,
IPUMEHSThH 3HAHUS 00
W3MCHEHUH KJINMaTa,
MPUHITUTIBI
OepexITMBOTO
MIPOU3BO/ICTBA,
pdexTuBHO
JIECTBOBATH B
Ype3BbIYaHBIX
CUTYaLMIX

JIn4HOCTHBIE pe3yJbTaThl 10JIKHBI OTPAKATh B YacTH:

JKO0JOTHYE€CKOI0 BOCIIMTAHMA:

—  ¢(hOpMHUPOBAHHOCTh 9KOJIOTMUYECKOI KyJbTYDBI,
IIOHUMAHUE  BIMSHUSA COLIMAJIbHO-3KOHOMUYECKUX
MPOLIECCOB HA COCTOSHUE MPUPOJHON W COLMAIbHOMN
Cpenbl, OCO3HaHME r100aJIbHOTO XapakTepa
9KOJIOTUYECKUX MPOOIeM;

— IUIAHUpOBAaHWE U  OCYIIECTBIIEHUE
OKpyXalollled cpeAae Ha OCHOBE
YCTONYMBOTO Pa3BUTHS YEJIOBEUECTBA;

— AKTHBHOE HENpUIATHE JEHCTBHM, NPUHOCAIIUX BpEN
OKpPY’KAIOILEH CPeLIE;

NEUCTBUIL B
3HaHUS IeJIen

— yMEHHEe MPOrHO3UPOBATH HeOaronpusiTHbIC
JKOJIOTHYECKHUE ITOCJIEICTBHUS MpeapUHUMAEMbIX
JIEWCTBUM, IPENOTBPAIIATh UX;

— pacIIMpEHHUE OmbITa JAEITEIbHOCTH AKOJIOTHYECKOU
HANpaBJICHHOCTH.

MeTtanpeaMeTHble pe3yJbTaThl J0JKHbI 0TPAXKATh:
OBianenue yHUBEPCAIbHBIMU Y4eOHBIMU
No3HaBaTECJIbHbBIMH HeﬁCTBHﬂMH:

B) padora ¢ nngopmanueii:

— HCHOJIb30BATh CpencTBa WH(OPMAITMOHHBIX u

JAucuuniauHapHblie (MpeAMeTHbIE) pe3yJbTaThl U
AOJIZKHBI OTPAXKATh:

ITP6 01. chopMrpOBaHHOCTD MPEACTABICHUI: O
XUMHUYECKON COCTABIISIOIICH €CTECTBEHHOHAYYHOU KapTUHBI
MHpa, poJId XUMUU B TO3HAHUHU SIBJICHUW [TPUPO/IbI, B
(GopMUPOBAHUU MBILIUIEHUS U KYJIbTYpPbI JINYHOCTH, €€
(byHKIIMOHAIBHON TPAaMOTHOCTH, HEOOXOAMMOMN IS
peleHus MPaKTUYECKUX 3a/1a4 ¥ SKOJIOrHUeCKU
000CHOBAHHOI'0 OTHOUIEHMSI K CBOEMY 3/10POBbBIO U
MPUPOJIHOM CPELIE;

IIP6 10. chopMrpoBaHHOCTH YMEHUH COOJIIOIATh MTpaBUiia
HKOJIOTHYECKH 11eJ1IeCO00pa3HOro noBeeHus B ObITY U
TPYJOBOM 1€ATEILHOCTH B 1I€JISIX COXPAHEHHUSI CBOETO
3J10pOBbsSI U OKPY>KAIOLIEH MPUPOIHON CPENIbl; YUUTHIBATh
OIaCHOCTb BO3JEHCTBUS HA KUBbIE OPraHU3MbI
OIpe/IeNICHHBIX BEIECTB, IOHUMAasi CMBbICI ITOKa3aTeNs]
IIPEIEIbHON JONYCTUMOM KOHIICHTPALUH.




KOMM yHHUKAIIHOHHBIX TEXHOJIOTHid B perieHun
KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OpPraHU3aI[MOHHBIX
3ajja4 ¢ COOJIIOZICHHEM TpeOOBaHUIl 3PrOHOMHUKH,
TEXHUKH 0€30MacHOCTH, TUTHUEHBI, pecypcocOepekeHus,
MPAaBOBBIX U ATUYECKUX HOPM, HOPM HH(OPMAIMOHHOM
0€e3011acHOCTH.

IIK 2.4.
OpraHu3oBbIBaTh
YCTpaHEHHE
aBapUHBIX
CUTYaIU{ U
IIpOBE/IEHUE
MEpPOIPUATUH 10
6e3omacHocTU
JKU3HENIEATEIIbH OCTH
MHOT'OKBapTUP HBIX
JIOMOB.

0a3oBbIe AeliCTBHSA

'OHpe,Z[eJDITB Oeian ACATCIbHOCTH, 3a1aBaTh
IapaMeTpsl U KPUTEPUHU UX JOCTUIKECHU,
-aHAJIM3WPOBATH MOJYyUYEHHBIE B XOI€ PEIICHUS 3aa4l
pe3yabTaThl, KPUTUYECKH OIEHUBATh UX
JIOCTOBEPHOCTb, IIPOTHO3MPOBATh N3MEHEHUE B HOBBIX
YCIIOBHUSIX;

- chopMHpOBATH TPEACTABICHHE O PpOIHM XUMHH B
NO3HAHUM  SIBJIEHUM  OpUpoabl, B  (OPMUPOBAHUU
MBILUIEHUS U KYJIbTYPbl JIUYHOCTH, €€ (DyHKIMOHAJIbHOU
I'PaMOTHOCTH, HEOOXOIUMOH AJIs pelieHus] NPaKTHYeCKUuX
3aJjad M HKOJOTMYECKM OOOCHOBAHHOI'O OTHOLIEHHS K
CBOEMY 3/10POBbIO U NIPUPOAHON CPELE;

IIK 2.5.

BremomHATE
CaHUTapHO-
SMUJIEMUOJIOTH
JecKHue
TpeOOBaHUATIPU
MpeOCTaBICHU U
KOMMYHaJIbHBIX

YCIIYT.

B 001acTH 3K0J10rH4€CKOro BOCIIMTAHMS :

-chopMHPOBAaHHOCTBH YKOIOTUUYECKOUN KYIBTYPBI,
MOHUMAHUE BIUSHUS COILIUATIBHO-3KOHOMUYECKUX
MPOI[ECCOB HA COCTOSIHUE TPUPOJHON U COLUAIBHON
CpeIbl, 0OCO3HAHME TJI00ATBFHOTO XapaKTepa
9KOJIOTUYECKUX MPOOIIeM;

- INIAHUPOBAHUE U OCYLIECTBIICHUE JICHCTBUI B
OKpPY’KAIOILIEH Cpelle Ha OCHOBE 3HAHUS LIEJIer
YCTOMYUBOI'O Pa3BUTHS YEJIOBEUYECTBA;

- aKTUBHOEH ETIPUATHE JEHCTBUM, IPUHOCALLUX BpEl
OKpY’KaroIlen Cpese;

- YMEHHE MMPOTHO3UPOBATH HEOIATOMPUSATHBIE
3KOJIOTMYECKHUE MTOCTAEACTBUS PEANTPUHUMAEMBIX
JIEHCTBUH, IPENOTBPAIIATE UX; - PACIIMPEHUE ONbITA
JIEATEIbHOCTH SKOJIOTUYECKOU
HaIpaBJICHHOCTH, - OBJIQJICHHE HABBIKAMHU Y4€OHO-
HCCIIEIOBATENbCKON, TPOEKTHON U COIUAIBHOMN

-yMEThb COOJIIOJaTh IPAaBUIA HKOJIOTUUYECKU
1e51ec000Pa3HOro MOBEAECHUS BOBITY M TPYAOBOH
NESTENbHOCTHU B LIEJIIX COXPAHEHUS! CBOETO 3/10POBbS U
OKpYyKalollel MPUPOAHON Cpelbl; YYUTHIBATH
OITACHOCTb BO3JICHCTBUS HA )KUBBIC OPraHU3MBbI
OIIPEEIICHHBIX BELIECTB, IOHUMAsi CMBICII I0KA3aTelIs
IIPEAENbHOM 10y CTUMON KOHLEHTpaluu
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JCATCIbHOCTH.

B pesynpTaTe n3yueHus JUCHUIUIMHBL Y o0y4atomerocst OyayT GopMUpOBaThCS CIENYIONIUE THYHOCTHBIE PE3YJIbTaThI:

Ne
n/n

HanpasJiienue
NAeATeJbHOCTH

JIMYHOCTHBIE Pe3yJabTaThbl

1

I'paxxianckoe BocIiuTaHuE

- OCO3HaHHUs 00y4YarOIUMUCS CBOUX KOHCTUTYLIMOHHBIX IIPaB U 00sI3aHHOCTEHN, yBa)KEHUS K 3aKOHY U
IIPABONOPSAKY;

- IPEACTABJICHNS O COLMAIBbHBIX HOPMAX U IIPABUIIAX MEXINYHOCTHBIX OTHOIIEHUH B KOJUIEKTUBE;

- TOTOBHOCTHU K COBMECTHOM TBOPUECKOMN AESITENbHOCTH IPU CO3AaHUM YUEOHBIX IPOEKTOB, PELIEHUN YUEOHBIX U
IIO3HABATEJILHBIX 33124, BBIIIOJHEHUN XUMUYECKHX IKCIIEPUMEHTOB;

- CIOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, JJOTUKY U apIyMEHTHI IPYTUX IIPU aHAIIN3E
pa3IUYHBIX BUJOB y4eOHOM J1eATEebHOCTH;

ITatpuornueckoe
BOCIIMTAHUC

- HCHHOCTHOI'O OTHOIICHUA K HCTOPUUICCKOMY U HAYUYHOMY HACJICINIO OTEYECTBECHHOMN XUMHH,

- YBaAXCHUA K PO ECCY TBOPUECTBA B obnacTu TCOPUHU U MPAKTUICCKOI0O NPUMEHCHHA XUMWH, OCO3HAHHS TOTO,
YTO JOCTUXKEHUA HAYKH €CTh PE3YJIbTAT AJIUTCIBbHBIX Ha6HIOI[eHHI>’I, KPOITOTJIMBBIX SKCIICPUMCHTAJIbHBIX ITOUCKOB,
IOCTOSAHHOI'O Tpyda y‘IéHI)IX " ITPAKTUKOB;

- HUHTCPECCA U MMO3HABATCIIbHBIX MOTUBOB B ITOJIYUYCHHUU U ITOCICAYIOIICM aHAJIN3C I/IH(i)OpMaLII/II/I O MepCaOBBIX
JOCTHKCHUAX COBpeMeHHOﬁ OTECUECTBEHHON XUMUH,

JlyXOBHO-HPaBCTBEHHOE
BOCIIUTaHUE

- HPaBCTBCHHOI'O CO3HAHUS, OTUYCCKOT' O ITIOBCACHU A,

- CIIOCOOHOCTH OIICHHMBATb CUTYyalluH, CBA3aHHbBIC C XUMHYCCKUMU SABJIICHHUAMUA, U IDUHUMATL OCO3HAHHBLIC
PEeUICHUA, OPUCHTUPYACH Ha MOPAJIbHO-HPABCTBECHHBIC HOPMbI U HICHHOCTH;

- TOTOBHOCTH OLICHMBAThL CBOE MMOBEJCHUE U IMOCTYIIKU CBOHX TOBapI/IHleI‘;I C To3uIui HPaBCTBCHHbLIX U ITPABOBLIX
HOPM U OCO3HAHHUC MMOCIIEJACTBUM 3THX IMOCTYIIKOB;

Kynberypa 310poBbs

- TOHUMaHUS IEHHOCTEH 30pOBOro U 6€30MmacHoro 0opasa KuU3HU, HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIIICHUS
K COOCTBEHHOMY (DM3UYECKOMY U TICUXUYECKOMY 3[I0POBBIO;

- COOJIO/ICHUS TIPaBUII O€30MMacHOr0 00palleHus ¢ BEIIeCTBaMU B OBITY, TOBCEIHEBHOM KU3HU U B TPYAOBOI
JEATEIIbHOCTH;

- TOHUMAaHUS [IEHHOCTH MPaBHJ WHAUBUIYAIFHOTO M KOJUIEKTUBHOT'O 0€3011acHOT0 MOBEACHHS B CUTYAIIHSIX,
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YTPOXKAIOIIMX 310POBBIO U )KM3HU JIFOJEH;
- OCO3HAHHUS MOCJIEICTBUM U HEMPUATHUS BPEAHBIX IPUBBIUEK (YIIOTPEOIEHUS aJIKOr0Jisl, HAPKOTUKOB, KYpEHUs);

TpynoBoe BocniutaHue

- KOMMYHUKATHBHOW KOMITIETEHTHOCTH B Y4€OHO-MCCIIEN0BATEIHCKON NeATeIbHOCTH, OOIECTBEHHO MOJIE3HOM,
TBOp‘IGCKOﬁ " ApYyrux BUAaxX ACATCIIBHOCTU,

- YCTaHOBKH Ha aKTHUBHOC YUaCTUEC B PCIICHUHU MMPAKTUYCCKUX 3a1a4 COHHaHLHOﬁ HammpaBJICHHOCTHU (B paMKax
CBOET0 KJlacca, IIKOJbI);

- HHTCPECCA K MTPAKTUICCKOMY U3YUCHHUIO npoq)eccnﬁ Pa3JIAIHOIro poaa, B TOM YMUCJIC Ha OCHOBC ITPUM CHCHU
IPEeAMETHBIX 3HAHUM 110 XUMUH;

- YBO)XXEHUS K TPYAY, JIOASIM TPYyJa U pe3ybTaTaM TPYIOBOU JesSTeIbHOCTH;

- TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MHAMBHAYaJIbHOM TpaeKTOpuu o0pa3oBaHus, Oyayieit npodeccuu u
peanm3anuy cOOCTBEHHBIX KU3HEHHBIX IIAHOB C y4E€TOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XUMUU,
UHTEPECOB U MOTPeOHOCTEH 00111eCTBA;

DKOJIOTHYECKOE BOCIIUTAHUE

- HKOJIOTMUYECKH 11€71€CO00Pa3HOr0 OTHOIIEHUS K IPUPOJIE, KAK UCTOYHUKY CYIIECTBOBAHUS KU3HHU Ha 3eMIIe;

- IOHUMAaHHUA TII00aJIbHOT0 XapaKTepa 3KOJOTMYECKUX MPo0IeM, BIUSHUS Y KOHOMUYECKHUX MPOLIECCOB Ha
COCTOSIHUE TPUPOJIHON U COLIMATILHOU CPEBI;

- 0CO3HaHMS HEOOXOJUMOCTH MCIOJIb30BAHMS JOCTHKEHUIM XUMUH JJIsI pPEIIeHHs BOIPOCOB PAI[HOHAIEHOTO
IIPUPOAOIOJIB30BAHNUS;

- aKTUBHOI'O HEMPUATHS NEUCTBUH, IPUHOCAIUX BPEJ OKPYKAIOIIEH IPUPOJHON Cpeie, YMEHHUs IPOrHO3UPOBATh
HeOIaronpusTHbIE SKOJOTUYECKHIE MOCIEICTBHS MPENIPUHUMAEMbIX T1EHCTBUI U IPEIOTBPAIIATh UX;

- HAJIM4MS pa3BUTOrO SKOJIOIMYECKOT0 MBIIUIECHHUS, YKOJIOTHYECKON KYJIbTYPBbI, OIbITA ACSATEIBHOCTH
9KOJIOTMYECKOM HAIIPaBJIEHHOCTH, YMEHUS PYKOBOJCTBOBATHCSI UMM B [T0O3HABATEIbHON, KOMMYHUKAaTUBHOMN U
COIIMAJIHOM MPaKTHKE, CIOCOOHOCTU M YMEHUSI aKTUBHO IIPOTUBOCTOSTh UEOJI0IHU XeMOopoOHH;

[lenHOCTH HAYYHOT O
MO3HAHUSA

- ¢(hOpMUPOBAHHOCTH MUPOBO33PEHNUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
00I11€CTBEHHOM MPaKTUKH;

- IOHUMaHHUA celu (UK XUMUU KaK HayKd, OCO3HAaHMsI €€ PO B (JOPMHPOBAHUHU PALIMOHAILHOI'O HAYYHOT' O
MBILUIEHHUS, CO3/IaHUHU LIEJIOCTHOTO MIPEICTaBICHUs 00 OKPYXKAIOLIEM MUpE KaK O €IMHCTBE IPUPOJIbI U YeJIOBEKa,
B [IO3HAHUM MTPUPOJIHBIX 3aKOHOMEPHOCTEH U pelieHuH NpolaeM coXpaHEeHHs PUPOIHOrO PaBHOBECHU S

- yOex1EHHOCTH B 0CO00M 3HAUMMOCTH XUMHUHU JIsl COBPEMEHHOM IIUBUIM3ALUU: B €€ T'YMaHUCTHY eCKOI
HaNpaBJIEHHOCTH U BaXKHOU POJIM B CO3JIaHMM HOBOM 0a3bl MaTepHaIbHON KYJIbTYPbI, PEIICHUH II100aIbHBIX
npo0JieM yCTOHYHMBOTO Pa3BUTHSI YEJIOBEUECTBA — CHIPHEBOI, SHEPreTHUECKOM, MUIIEBON U IKOJIOT Y eCKOI
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0e30I1acHOCTH, B Pa3BUTUHM MEIUIIMHBI, 00E€CIEUEHNHN YCIOBUM YCIEIIHOTO TPYAa U SKOJIOTUYECKU KOM(OPTHON

JKM3HH Ka)KI0ro 4jieHa oOIIecTBa;

- GCTCCTBCHHO-HaquOﬁ IrpaMOTHOCTHU: MOHMMAaHHA CYIIHOCTU METOAO0B IMO3HAHUSA, UCITIOJIb3YEMBIX B
€CTCCTBCHHBIX HAYyKax, CII0COOHOCTH HCIIOJIB30BaTh MMoJIyda€MbIC 3HAHUA JIA aHaIn3a U 0OBSICHEHUS SBJICHUI
OKPYXKaromero Mupa 1 npoucCxoasaiux B HEM H3MeHeHHI71, YMCHUS OCIaTh 000CHOBAaHHEIE 3aK/IIOYEHNS Ha
OCHOBC HAaYYHBIX q)aKTOB 1 UMCIOIUXCA JaHHBIX C LECJIbIO IMMOJIYYCHUA JOCTOBEPHBIX

BBIBOJIOB,;

- CIIOCOOHOCTH CaMOCTOSTEILHO UCIIONb30BATh XUMAYECKUE 3HAHUS JJI pCIICHU A HpO6JI€M B pCaJIbHBIX
JKU3HCHHBIX CUTyalluAX;

- UHTCPECa K TO3HAHUIO U HCCHeﬂOBaTCHLCKOﬁ JACATCIIbHOCTH,

- TOTOBHOCTH ¥ CIIOCOOHOCTH K HEIIPEPHIBHOMY 00Pa30BaHUIO U CaMOOOPA30BAHMIO, K AKTHBHOMY ITOJTyYdCHUIO
HOBBIX 3HAHUU II0 XUMHUH B COOTBETCTBHUHU C )KU3HEHHBIMU HOTp€6HOCT$IMI/I;

- UHTEpeca K 0COOEHHOCTSM TPYy/a B Pa3IMYHBIX chepax nmpodhecCuoHaAIbHON e TeIbHOCTH.
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2. CTPYKTYPA Y COJEP)KAHUE OBIIIEOBPA3OBATEJBLHOM JUCHUIJINHBI

«XHUMMUS»

2.1. O6beM TUCHUNIMHBI U BUbI Y4eOHOI padoThI

Bup yueOHoii padoThl

0O0neM B yacax

O0beM 00pa3oBaTe/IbHON NPOTPaAMMBbI AUCHHMIIINHBI 72
6 m.4. 6 hopme npaxmu4eckol n0020MmoeKu 38
B T.4

OcHoBHOeE coiepkaHne 64
BT. 4.:

TEOPETUYECKOE O0YUCHHE 34
MPAKTUYCCKUE 3aHATHUS 38
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE CO/lep:KaHue (COlepPKaHue 38
NPUKJIATHOTO MOIYJIS)

BT. 4.:

TEOpeTUYECKOoe 00ydeHne

NPaKTUYECKUE 3aHATUS

UHOUBUOYATILHBLIL NpOeKm (0a/Hem) HET
IIpome:xyTounas arrecranus (B popme nuddepeHnpoBaHHOrO 3a4eTa) 2
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2.2. TemaTH4ecKHii NJIAH U COJAEP:KAHUE TUCHUIINHBI

HaumeHnoBanue Conep:xkanue yueOHOro Marepuajia (0CHOBHOE U PO(eCCHOHAIBHO-OPUEHTHPOBAHHOE), OG1eM 1aCOE dopMmupyembie
pa3/iesi0B U TeM J1aGopaTopHble U NPAKTHYECKHE 3aHATHS, IPUKJIATHOH MOYIb KOMIIETEeHI[UH
1 2 3 4

OcHoBHOE co/iepKaHne 64
Pa3znen 1. OCHOBBI CTPOEHUSI BelIeCTBA 6
Tema 1.1. OcHOBHOe colepkaHHe 2 OK 01
Crpoenue aToMOB
XUMHUYECKUX

Teoperudeckoe o0yueHue 2
JJIEMEHTOB H
npupona CoBpeMenHasi MOJENb CTPOeHUs arToMa. CHMBOJIMYECKMH S3BIK XUMHH. XHMHYECKHN DJIEMEHT.
XUMHICCKON DnieKTpoHHas KOHurypaius aroma. Kinaccuukanuss XHMHYECKUX DJIEMEHTOB (S-, P-, d-3JeMeHTHI).
CBA3H BaneHTHble  DJIEKTPOHBL.  BalleHTHOCT.  DIEKTpOHHAs  NPHUPOAA  XMUMHYECKOW  CBSI3H.

DNEeKTPOOTPUIIATEIPHOCTh. BUAB XMUMHYECKOW CBsI3M (KOBAJICHTHAs, WOHHAs, MeETaJUIMYecKas,

BOJIOPOJIHAS) M CIIOCOOBI €€ 00pa3oBaHuUs

XUMHUYecKasi CHUMBOJIMKA W Ha3BaHUS COCIWHEHUH 10 HOMEHKJIATYype MEXIYHApOJHOrO COm3a 2

TCOPETHYECKON W TMPUKIATHON XMMHH M TPUBHAIbHBIC Ha3BaHUsA. COCTaBICHHE XUMHYECKHX (OPMYI

JIBYXaTOMHBIX COCAWHEHUU (OKCHAOB, CYIb(QHUIOB, THAPHAOB H T.I.) U JPYTHX HEOPraHHMYECKUX

COCTMHECHHUM OT/CIbHBIX KJIACCOB.

Pemenne 3asay Ha YCTAHOBJIEHHE CBSI3U MEXAY CTPOCHHEM AaTOMOB XUMHYECKHX D3JIEMEHTOB H

MEPUOINYECKUM H3MEHEHUEM CBOWCTB XMMHMUYECKHUX SJIEMEHTOB M MX COEIMHEHUH B COOTBETCTBUU C

nosioxkenrem lleproanyeckon CHCTEMBL.
Tema 1.2. OCHOBHOE CO/Iep/KAHHE 4 OK 01
ITepnonnueckuii OK 02
3aKOH W Tabiuua

"2 | Teopernueckoe 0byuenne 2
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J.1. MenneneeBa

[Tepuonnyeckas cucrema xuMuueckux syeMeHToB J[.1. Menneneesa. ®u3nveckuii CMbICH
[Tepuoamyeckoro 3akona JI.11. MenaeneeBa. 3akOHOMEPHOCTH U3MEHEHHUS CBOMCTB XMMUUYECKUX
AJIEMEHTOB, 00pa3yeMbIX MMM ITPOCTBIX U CIOXKHBIX BEIIECTB B COOTBETCTBUH C TOJIOKECHUEM
XUMHUYECKOro semenTa B [lepuonuueckoit cucreme. MUpOBO33peHUYECKOE M HAyYHOE 3HAUCHHE
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[Tepuoauueckoro 3akona J[.11. Menpaeneesa. [Ipornosst JI.1. MenaeneeBa. OTKpbITHE HOBBIX
XUMHYECKUX 3I1EMEHTOB.

IMpakTuueckue 3ansiTusa Nel 2
Pemenne mpakTHKO-OPHEHTHPOBAHHBIX TEOPETUUECKUX 3aJaHHUI Ha COCTaBICHUE XapaKTEPUCTUKHI
XUMHYECKHX JJIEMEHTOB «MeTtamyeckue / HeMeTalTHueCKUe CBOMCTBA, JIEKTPOOTPHIIATEIbHOCTh 5
XMMHMUYECKUX JIEMEHTOB B COOTBETCTBUH C UX DJIEKTPOHHBIM CTPOEHHEM U MOJOXKEHUEM B
MEPUOANYECKON CUCTEME XUMHUYECKUX dieMeHToB .M. Menaeneesa»
Pa3nen 2. XumMuyeckue peakiun 10
Tema 2.1. Tuner | OcHOBHOeE coep:KaHHe 6 OK 01
XUMHUYECKUX
peakiit TeopeTruueckoe 00yueHue 4
Knaccudukanus 1 THIBI XUMUYECKUX peakLuil ¢ yuacTueM Heopranndeckux Beuiects. CocraBieHue
YpaBHEHHI peaKIuii COSTMHEHHUS, Pa3JIOKECHHS, 3aMEeIIeHuUsI, OOMEHa, B T.4. PEaKIIUi TOPEHUS, 5
OKHCJIEHUS -BOCCTAHOBJICHUS.
YpaBHEHUS OKUCIIEHUSA-BOCCTaHOBIEHUS. CTeneHb okuciaeHusl. OKUCIUTENb U BOCCTAHOBUTEIb.
CocraBneHue 1 ypaBHUBaHUE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METOAOM 3JIEKTPOHHOTO
6anmanca. OKHCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH B PUPOJIE, TPOU3BOJICTBEHHBIX MpoOLleccax U 2
AKHU3HEAEITEIbHOCTH OPraHU3MOB
IIpakTnuyeckue 3aHaTUsA No2 2
KomnuectBeHnnsle oTHOWIEHUSI B XUMUHU. OCHOBHbBIE KOJIMYECTBEHHbIEC 3aKOHBI B XUMHUHU U PACUETHI 110
ypaBHEHHUSIM XMMMUYECKMX peakiuil. Moap kak equHuIla KoJd4yecTBa BewiecTBa. MousipHas Macca.
3aKOHBI COXpaHEHMsI Macchl U AHEpruu. 3akoH ABorajapo. MossipHblii 00beM ra3zoB. OTHOCUTENIbHAS 2
IUIOTHOCTh Ta30B. PacueTsl Mo ypaBHEHUSM XMMHUYECKHUX PEAKIUil C MCIIOJIb30BAHUEM MAaccChl, 00beMa
(HOpMaJIbHBIE YCIIOBHS) Ta30B, KOJMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOE co/iep:KaHue 4 OK 01
DNeKTpoNIUTHYECKA OK 04
Teopernueckoe o0yueHue 2
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S qUcColMaLusd U
WOHHBIA 00MeH

Teopus smekTponuTHYecKOr nucconuanni. VIoHbI. DIeKTpOINTHI, HEANEKTPOJIUThI. Peakunu HOHHOrO
ooMena. CocTtaBieHuE peakluii MOHHOTO OOMEHa ITyTEeM COCTaBIICHHUS MX IMOJHBIX U COKPAIIEHHBIX
HWOHHBIX ypaBHEHUW. KMCIIOTHO-OCHOBHBIE peaklnu. 3alaHus Ha COCTABJIICHUE HOHHBIX PEaKIIHI

JlabopaTopHbie 3ansaTust Nel

JlaGopaTtopHas padoTta “TUIbl XUMUYECKUX PEAKIINM”.

HccnenoBanue THIOB (IO COCTaBY M KOJUYECTBY UCXOIHBIX U 00Pa3yIOIUXCs BEILECTB) U IPU3HAKOB
XUMHUecKuX peakuuil. [IpoBenenne peakuuii HOHHOrO 0OMEHa, ONpeeIeHHE CPEAbl BOIHBIX
pacTBOPOB. 3a/laHNUs HA COCTABJIEHHE HOHHBIX peaKIuil

Pazgea 3.

CTpoeHne 1 CBOHCTBAa HEOPraHNYECKUX BelleCTB

16

Tema 3.1.
Knaccu ukanus,
HOMEHKJIATypa H
CTPOCHHUE
HEOpPraHUYECKUX
BEILIECTB

OcHoBHOE co/iep:KaHue

Teopernyeckoe o0yueHue

[Ipenmet Heoprannveckoi xumuu. Knaccuduxarms HeopraHndeckux BeniecTs. [IpocTbie U cIoXKHBIC
BeniecTBa. OCHOBHBIE KJIACCHI CIIOXKHBIX BEIIECTB (OKCU/IbI, TUAPOKCHIBI, KUCIOTHI, COJN). B3auMocss3p
HEOPraHWYECKUX BEIICCTB. ArperaTHbie COCTOsIHUS BemecTBa. Kpucranmmaeckue u amopdabie
BelecTBa. THUIBI KPUCTATUTMYECKUX PEHIETOK (aTOMHAsI, MOJIEKYJISIpHAsI, HOHHAS, MEeTaJThIecKas).
3aBUCUMOCTh (PU3MUECKHX CBOMCTB BEIIECTBA OT TUIA KPUCTAJUTMUECKON PEIICTKH. 3aBUCMOCTD
XUMHUYECKON aKTUBHOCTH BEIECTB OT BUJa XUMHUECKOU CBSI3U U TUTA KPUCTAJIIMIECKON PELISTKH.
[Ipuunabl MHOT000pa3us BemecTB. HoMeHkaTypa HeopraHnueckux BeIeCTB: HA3BaHUE BEIIECTBA
UCXOJIS U3 UX XUMHUECKOH (POPMYIIbI MIIM COCTABIIEHUE XUMUYECKONW (POPMYJIIBI UCXOMS U3 Ha3BaHUS
BeniecTBa o MmexxayHapoaHoi (MIOITAK) wim TpuBHaIbHON HOMEHKIIATYpE.

IpakTnueckne 3ansaTus Ne3

OK 01
OK 02
IIK 2.4
IIK 2.5
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Pemenne mnpakTudeckux 3aJaHUi 1O KiaccU(UKallMM, HOMEHKIAType U XUMHYECKUM (opmyrnam
HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KJIaccoB (yrapHblil Ta3, YrJeKUCHbIH ras3, aMMHak, ramieHas
U3BECTh, HEralleHasi U3BECTb, MUThEBAs COJla U APYTUX): HA3bIBATh U COCTABIATH (POPMYJIBI XUMHYECKHX
BEIIECTB, ONPEIEINIATh IPUHAIEKHOCTD K KJlaccy.

Hcrounnku xumudeckoi nH(popManuu (CpeacTs MaccoBoil MHpopmaiuu, cetb HTepHET U npyrue).
[Touck nHGOPMAINK 110 HA3BAHUAM, HACHTU(PHKATOPAM, CTPYKTYPHBIM (hopMyIam

Tema 3.2. dusnko-
XUMHUYECKUE
CBOICTBA
HEOPraHUYECKUX
BEIIECTB

OcHOBHOe co/iepkaHmne

Teopernueckoe o0yueHue

Mertamnbl. O6upe usnueckue U XUMHYECKue cBoicTBa MeTauioB. CrocoObl mosydeHus. 3HauyeHHe
METAJIJIOB U HEMETa/VIOB B MPUPOJE U KHU3HEAEATEIbHOCTU 4YelloBeKa W opraHu3zMoB. Kopposus
METaJUIOB: BUJbI KOPPO3HH, CIIOCOOBI 3aIUTHI METANIOB OT KOPPO3UH

Hemeramipl. OOmme ¢u3HuecKue W XUMHUYCSCKHE CBOWCTBA HEMETA/UIOB. THIIMYHBIE CBOMCTBA
HemetainioB [V— VII rpynn. Knaccudukanus v HOMEHKIATypa cOeMHEHUH HeMeTaioB. KpyroBopoTsl
OMOTeHHBIX DJIEMEHTOB B TIPUPOJIC

XHMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHN4YCCKUX BCIICCTB (OKCI/I)IOB, TUAPOKCHU OB, KUCIIOT,
colieit u I[p) 3aKOHOMepHOCTI/I B U3MEHEHHUU CBOMCTB IMPOCTBIX BEIICCTB, BOOAOPOAHBIX COCHHHCHHﬁ,
BBICHINX OKCHUIO0B U THAPOKCUIOB

IIpakTnuyeckue 3auaTus Ne4

CocraBieHre ypaBHEHUN XMMHMUYECKMX PEAKLUI C y4aCTUEM IPOCTBIX M CIIOKHBIX HEOPraHUYECKUX
BEILECTB: META/JIOB M HEMETAJIJIOB; OKCHUJOB METAJIJIOB, HEMETAIJIOB U aM(OTEpPHBIX 3JIEMEHTOB;
HEOPraHMYECKHX KHUCIOT, OCHOBAHMH H aM(OTEpHBIX T'MIPOKCHAOB; HEOPraHUYECKUX COJIEeH,
XapaKTEepU3YIOLIMX UX CBOWCTBA.

Pemenune npakTHKO-OPMEHTUPOBAHHBIX TEOPETHUECKUX 3aJaHWK HA CBOMICTBA, COCTaB, MOJIYYEHHE U
0e30IMacHOE HCIIOJIb30BaHUE BAXKHEMIIMX HEOPraHMYECKWX BEIIeCTB B OBITY U MPaKTUYECKOU
JIeITEJIbHOCTH YEJI0BEKa

OK 01
OK 02
IIK 2.4
IIK 2.5
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Tema 3.3. OcHoBHOeE coep:kaHue OK 01
Wnentudukanus 4 OK 02
HEOPraHUYECKUX OK 04
BEIIECTB

Teopernueckoe o0yuenue 2

CBolicTBa HEOpraHMUeCKHX BellecTB. [ eHeTHueckas CBA3b MEXY KJIacCaMU HEOPraHUYECKUX 5

COEJIVHEHUM.

JlabopaTopHble 3ansATHS Ne2 2

JlaGoparopHas pabora «aeHTHPUKALNSI HEOPraHUUYECKUX BEIIECTBY.

Pemenue skcnepuMeHTalIbHBIX 3a/ad MO XUMHUYECKMM CBOMCTBAM META/UIOB W HEMETAJUIOB, IO

pacrio3HaBaHMIO U MOJIYYEHUIO COETUHEHUI METaUIOB U HEMETAJLIOB. 2

WNnentudukanuss HEOPraHUYECKHX BEIIECTB C MCIOJIb30BAaHUEM HX (PU3UKO-XUMUYECKHX CBOWCTB,

XapaKTEepHBIX KAaYECTBEHHBIX peakunuii. KauecTBeHHbIe peakuuu Ha Ccyiabdar-, kKapOOHAT- U XJIOPHI-

AHUOHBI, HA KATUOH aMMOHUS
Paznen 4. CTpoeHue U CBOIICTBA OPraHMYeCKMX BelleCTB 24
Tema 4.1. OcHoOBHOE coJiep:kaHue 4 OK 01
Knaccuduxkarus, IIK 2.4
CTpOeHHE 1 Teoperuueckoe 00yyenune 4 1K 2.5
HOMCHKIIATYpa [TosiB7IEHME M pa3BUTHE OPraHUYECKON XMMHUH Kak Hayku. [IpenMer oprannyeckoit XxumMuu. MecTo u
OpraHHHYCCKUX 3HauEeHHe OPraHUYEeCKOl XMMHHU B CUCTEME €CTECTBEHHBIX HAYK.
BCILECTB XUMUYECKOE CTPOECHHME KaK MOPSAAOK COEIMHEHHMsS aTOMOB B MOJIEKYJIE COIJIACHO MX BaJIEHTHOCTH.

OcCHOBHbBIE TIOJIOKEHUSI TEOPUM XMMHYECKOTO CTPOEHHUSl OpraHMueckux coequHeHuil A.M. Bytieposa.

VYriepoaHblil CKENeT OpPraHuYecKOd MOJEKYJbl. 3aBUCHUMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOIO

cTpoeHust MoJekyn. 3omepus u nu3omepsl. 2

[Tonatue o QynkuumoHanpHoM rpynmne. Panukan. IlpuHuunel kiaccupUKaluu — OPraHUYECKUX
coequHeHu. MexayHapoaHass HOMEHKIATypa M IPUHLMIBI HOMEHKJIATYPbl  OPraHMYECKUX
coenuHenuil. IlonsaTne 00 a3oTcomepkallMX COEAMHEHUSIX, OMOJOIMYECKH AaKTHBHBIX BEIIECTBaX
(yrmeBonmax, kupax, Oeilkax U Jp.), BBICOKOMOJIEKYJSIDHBIX COEIUHEHUSX (MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO)

17




Homenknatypa opraHMuecKuX COEIWHEHHMM OTAENbHBIX KJIACCOB (HACBHILICHHBIC, HEHACBIIIEHHbIE U
apOMaTHYECKUE YTIIEBOAOPOIbI, CIIUPTHI, (PEHOIBI, allbAETU/Ibl, KETOHBI, KApOOHOBBIE KUCIOTHI U AP.)
CocraBrneHue TOJHBIX U COKPALICHHBIX CTPYKTYPHBIX (OPMYJT OPraHUYECKHX BELIECTB OTICIbHBIX
KJIACCOB, HWCIOJIB3YSl WX Ha3BaHUs IO CHUCTEMATHYECKOHM W TPUBUAJIBHOM HOMEHKIAType (ITHIICH,
aleTWJICH, TJIMIepuH, (eHon, Qopmanbaerua, yKCyCcHas KHCIOTa, TJIMIHMH). PacdeTsl mpocrteimein
(bOopMYITBI OPraHMYECKON MOJICKYJIBI, HCXOJIs U3 JIEMEHTHOr0 cocTaBa (B %)

Tema 4.2.
CsoiicTBa
OpraHUYECKUX
COeIMHEHUN

OcHoBHOE coepxaHue

12

Teopernueckoe o0yueHue

OU3UKO-XUMUYECKHE CBONCTBA OPraHWYECKMX COCOUHEHMH OTAEIbHBIX KJIaccoB (OCOOEHHOCTH
KJIaccu (UKAIIMU ¥ HOMEHKJIATYyphl BHYTPH KJlacca; TOMOJIOTHYECKHUA psl ¥ o011as ¢popmyia; H30MepHs;
(busnyecKue CBOWCTBA; XUMHUECKHE CBOICTBA; CIIOCOOBI MOTYYCHHUS):

— IpezesbHbIe YIJIeBOAOPOAbl (AJKaHbl M IMKJIOAJKaHbl). ['opeHre MeTaHa Kak OJUH U3 OCHOBHBIX
MCTOYHHUKOB TeIlIa B IPOMBIIIJIEHHOCTH U ObITY. CBOICTBA MIPUPOIHBIX YTIIEBOJOPOOB, HAXOXK/CHHUE B
MIPUPOJIE U IPUMEHEHHE aJIKaHOB;

— HenpezenbHble (AJKEHbl, aJKUHBl M aJKaJMeHbl) M apoMaTUYeCKue YrieBoJoponbl. lopeHue
aleTUJIeHa KaK MCTOYHHUK BBICOKOTEMIIEpaTypHOI'O IJIAMEHH ISl CBAPKU U PE3KU METAJIJIOB

— KHCIIOPOJICO/IePIKAIINE COSAUHEHUS (CIIUPTHI U (DEHOIIBI, KAPOOHOBBIE KUCIOTHI B I(DUPHI, aTbIAeTHIbI
U KETOHBI, KHUPBI, yrieBoiasl). [IpakTHueckoe MpPUMEHEHHUE HTUICHIIUKOIS, TIUIEepuHa, (eHona.
[Mpumenenue dopmanpaeruaa, ameraibIerdaa, YKCYCHOH KHCIOTHL. MplTa Kak COJIM BBICIINX
KapOOHOBBIX KUCJIOT. MOIOIIME CBOMCTBA MbLIa

— a3o0TcolepKalliie coeluHeHHs (aMUHBI M aMHHOKUCIOTHL, Oenku). BblcokoMonekynspHbie
COEAMHEHMs (CHHTETHYECKHEe U OMOJOrHuecKU-aKTHBHBIE). MOHOMEp, MOJUMEp, CTPYKTYpHOE 3BEHO.
[Tonumepusanus 3TuIeHa Kak OCHOBHOE HalpaBJIeHUE €ro UCIOIb30BAHMS.

I'enernueckas cBsI3b MEXIy KJlacCaMU OPraHUYeCKUX COCTUHEHUI

IIpakTnuyeckue 3anaTus NeS

OK 01
OK 02
OK 04
IIK 2.4
IIK 2.5
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CBoiicTBa OpraHMYeCKMX COCOUHEHUI OTJAEJbHBIX KJIAcCOB (TpHBHANbHASs W MEKIyHApOIHAs
HOMEHKJIATypa, XUMUYECKHE CBOMCTBA, CIIOCOOBI MOJy4EHUs): MPEACbHbIE (aJKaHbl U IIUKIOATKAHBI),
HenpeenbHble (ANKeHbI, alTKUHBI U alKaJUCeHbI) U apOMaTHUECKUE YTIeBOIOPObI, CIUPTHI U (DEHOIbI,
KapOOHOBBIC  KHCIOTBI W 3(QHUpPHI, alpJAErHaAbl W KETOHbI, AaMUHBI W  AMHUHOKHCIIOTHI,
BBICOKOMOJIEKYJIIPHBIE COEAMHEHHUs. 3aJaHHUsl HAa COCTABJICHUE YPaBHEHUUW XHUMHUYECKHX PEaKLHl C
y4acTHEM OPraHMYECKHUX BEIIECTB HA OCHOBAHUU UX COCTABAa M CTPOCHHUS

CocraBieHue cxeM peakuuidi (B TOM UHCIE€ MO MPEAJIOKEHHBIM IIEMOYKaM MPEeBpallleHUi ),
XapaKTepU3yIOIIMX XUMHUYECKHE CBOMCTBA OPraHUYECKUX COCTUHEHUN OTIEIbHBIX KJACCOB, CHOCOOBI
WX TIOJyYCHUS W Ha3BaHWE OPraHWYECKUX COCNUHEHHH 10 TPUBHAIBHOW WM MEXIYHapOIHOU
CHUCTEMAaTU4YECKOI HOMEHKJIATYype.

Pemenne nNpakTUKO-OPUEHTHPOBAHHBIX TEOPETHUUECKMX 3aJlaHMMl Ha CBOMCTBA OpPraHUYECKHUX
COEIMHEHHI OTIEIbHBIX KJIACCOB

JlabopaTopHasi padbora Ne3

JlaGopaTopHas pabora “TIpeBpailieHusi OpraHMYEeCKUX BEIIECTB IPU HArpeBaHUU".
[Tony4yenue sTuiieHa U U3yUYEHUE €r0 CBOMCTB. MoenMpoBaHUE MOJIEKYII U XUMUYECKUX MPEBPAIIECHUM
Ha mpUMepe TaHa, ITUJICHA, alleTUIIeHA U JIp.

Tema 4.3.
Wnentnduxamnus
OpPraHUYECKUX
BEIIECTB, UX
3HAaYEHHUE U
MpUMEHEHUE B
OBLITOBOI U
MIPOU3BOJICTBEHHOMN
eI TENIbHOCTH
YyeoBeKa

OcHoBHOE coaep:xkaHue

TeopeaneCKoe oﬁyqe}me

buoopranunueckue coenunenus. IlpumeHenue u Ouonormyeckas poiab yrieBoaoB. OKuCIEHHE
VII€BOJOB — WCTOYHUK OJHEPrHuHM KHUBBIX OpraHu3MoB. OOnacTM NpPUMEHEHUS AaMHHOKHCIIOT.
[IpeBpamienus OenkoB NuIM B opraHusMme. buomnornueckue ¢yHkuu OenkoB. buonornyeckue
¢byHkuMK KUpoB. Ponb oprannueckoil XuMuM B pelIeHUH MpoOieM MUIIeBON 0e30MacHOCTH

Posip  oprannueckoil XUMHHM B pEIIEHUU MPOOJEM SHEPreTHUecKol O€30MacHOCTH, B Pa3BUTHU
MEIULIMHBI, CO3/IaHUH HOBBIX MAaTE€pHAJIOB, HOBBIX UCTOYHUKOB 3HEPruu (aJIbTEPHATUBHBIE UCTOUYHUKU
sHeprun). OnacHoOCTb BO3/IEHCTBUS HA )KUBbIE OPraHU3Mbl OPraHMUECKUX BEILIECTB OT/AEJIbHBIX KJIaCCOB
(YyriaeBomoponbl, CHUPTHI, (EHONbI, XJIOPOPraHUYECKUE IMPOU3BOIHbBIC, aJbJETHAbl M Ap.), CMBICI
MIOKa3aTels MPEeAesbHO JOIYCTUMON KOHIEH TPALIUU

JlabopatopHbie 3anaTus Ned

OK 01
OK 02
OK 04
IIK 2.4
IIK 2.5
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JlaGopatopHas paboTta: “VneHTHGUKaLNs OPraHUYEeCKUX COCIMHEHUH OTIeIbHbIX KIaccoB”
WnenTudukanus opraHMuecKuX COCJMHEHUI OTIAENbHBIX KIacCcoB (Ha MpUMepe albIeruaoB, Kpaxmana,
YKCYCHOM KHCIOTBI, O€IKOB M T.I.) C MCIOJIb30BaHUEM HX (U3UKO-XMMHUYECKUX CBOMCTB U
XapaKTepHbIX KayeCTBEHHbIX peakuuid. [leHartypamuss Oenka mnpu HarpeBaHuu. lIBeTHble peakuuu
0enkoB. BO3HMKHOBEHME aHAJIMTUYECKOTO CHTHaja C TOYKU 3PEHHMS] XUMHUYECKHUX IPOIIECCOB MpHU
NPOTEKAHUU KaueCTBEHHOW PEaKIMH, MO3BOJISIONICH HASHTU(UIIMPOBATH MPEAIOKEHHbIE OPraHMYeCKH e
BEIIIECTBA

KonTpoJbHas CtpyKTypa U CBOICTBA OpraHMYECKUX BeLIeCTB. ['eHeTHuecKas CBA3b MEXIYy KJIaCCaMU OpPraHWYeCKHUX
padora COE/IMHEHHUI.
Pazpnen 5. Kunernveckue u TepMoaMHAMHYeCKHE 3aKOHOMEPHOCTH NPOTEeKAHUSI XHMHYECKHX peaKumii
CkopocTtb OcHOBHOe coiepkaHue OK 01
XUMHUYECKHX OK 02
peakiui. 1IK 2.4
XuMHYECKOoe

Teopernueckoe o0yueHue 1K 2.5
paBHOBeECHE

CKOpOCTh peaklnu, €€ 3aBHCHUMOCTh OT Pa3iM4YHBIX (AKTOPOB: HMPUPOABI PEArupyIOUIMX BEIIECTB,

KOHIIEHTpALlUM pEarupyroliux BEUIECTB, TEMIIEpAaTypbl M IUIOMAAM PEAKIMOHHOW IOBEPXHOCTH.

TenmnoBeie 3G HEeKTH XUMUYECKUX PEAKIMNA. DK30- U SJHAOTEPMUYECKHE, PEaKLIUH.

O6patumocTh peakuuii. XUMHUYECKOe pPAaBHOBECHE M €ro CMEUICHHE IO0J NEHCTBHEM pa3IMYHBIX

(akTOpoB (KOHIIEHTpAIUsl pEareHTOB UM MPOAYKTOB peakiluy, AaBJeHUE, TeMIeparypa) JUIsl CO3AaHus

ONTUMAJIBHBIX YCIOBUH ITPOTEKAaHUs XUMUYeCKuX npoueccos. [Ipunnun Jle laTense

Pemienne mnpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha aHauu3 (PaKTOpPOB, BIUAIOIMX HAa H3MEHEHUE

CKOPOCTH XMMHYECKOM peakiuu, B T.4. C MO3UIMI IKOJIOTMUYECKH 11€J1eCO00Pa3HOro MOBEIEHUS B OBITY

Y TPYAOBOU JEATEIBHOCTH B LIEJIIX COXPAHEHUS CBOETO 310POBbS M OKPYKAIOIIEH IPUPOAHON CPEBL.

Pemenne mnpakTUKO-OPUEHTHPOBAHHBIX 3adaHUi Ha npuMeHeHue npuHnuna Jle-Illaremse s

HAaXOXJ/ICHUS HANpaBJICHHUs CMEIICHUS pPAaBHOBECUS XUMHYECKOM peakiuuu M aHaau3 (akTopos,

BIMSIOIIMX HA CMEILEHNE XMMHYECKOI0 PAaBHOBECHUS
Paznen 6. PacTBOpbI
Tema 6.1. OcHoBHOE coaep:xkaHue OK 01
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[Tonsatue o TeopeTnueckoe o0yueHue OK 02
pacTBOpax OK 07
PactBopenue kak ¢usmko-xumuueckuii mporecc. PactBopsl. CriocoObl TPHUTOTOBIIEHUS PaCTBOPOB. TIK 2.4
PactBopumocTs. MaccoBasg 101 pacTBOpeHHOro BemiecTBa. (CMBICT TMOKa3aTesis  IMPEAesbHO ’
JIOITY CTUMOM KOHIIEHTPAIIMHU U €0 UCIO0JIb30BAaHUE B OIICHKE YKOJIOTHUYECKON O€30MacHOCTH. nK 2.5
[TpaBua SKOJIOTMYECKU II€I€CO00Pa3HOr0 TMOBEIACHHUS B OBITY W TPYAOBOW AEITEIHHOCTH B IEISAX
COXpaHEHUsI CBOETO 37I0POBbS M OKPYXKAIOIel MPUPOAHON Cpellbl; OMacCHOCTh BO3ACHCTBUS HA >KUBBIC
OpraHu3MBbI OMPE/ICIICHHBIX BEIECTB.
Pemenue mpakTHKO-OPHUEHTHPOBAHHBIX PACUECTHBIX 33JIaHUA HA PACTBOPHI, UCIOJIb3yEMbI€ B OBITOBOM U
IIPOM3BO/ICTBEHHOU J1€ATEIbHOCTH YellOBEKa
Tema 6.2. OcHoOBHOE coJep:KaHue OK 01
Uccnenosanue OK 02
cBoiicTB pactBopos |JIabopaTopHbie 3aHATHST NoS OK 04
JlabopartopHas pabora «[IpuroToBneHue pacTBOpPOB». fiK2.4
[TpuroToBieHrEe pacTBOPOB 3aJaHHOM (MaccoBOi, %) KOHIEHTpAIUH (C MPAKTHKO-OPHUEH THPOBAHHBIMH TIK 2.5
BOIIPOCAMU) U ONIPEAETIEHUE CPEbl BOJHBIX pACTBOPOB.
Pemenue 3a7a4 Ha MPUTOTOBJIEHUE PACTBOPOB
IIpodeccnoHAIbLHO-OPHEHTHPOBAHHOE CO/IEPKAHUE (COAEPKAHME IPUKIIATHOTO MOXYJIs1)
Paznen 7. Xumus B ObITY U IPOU3BOACTBEHHOM 1eSITeILHOCTH Ye10BeKa OK 01
OK 02
Xumus B GHITY U | OcHOBHOE cojieprkanme OK 04
IIPOU3BOJICTBEHHON OK 07
AEATEIIbHOCTU Teopernyeckoe o0yueHue 1K 2.4
yeJioBeKa .
Hogelimue 10CTHXEHUST XUMUYECKOW HAYKU U XUMHYECKON TEXHOJIOTHHU B CTPOUTEIBCTBE U IIK 2.5

JKCILTyaTalluy 31aHUM.

Ponp xuMum B 00€Cri€UeHHH KOJIOTUYECKOM, YHEPreTHYEeCKOM U MUIEeBOM 0€30MacHOCTH, Pa3BUTHH
MEIUIIUHBI, YKOJIOTHYECKON 0€30MaCHOCTH CTPOUTEIHHBIX MATEPUATIOB.

[IpaBuna morcka u aHaIM3a XUMUYECKON MHPOPMAIIUU U3 PA3TUYHBIX UCTOYHUKOB (Hay4dHas U
yueOHO-Hay4yHas JIUTepaTypa, CpeCTBa MaCCOBON HHpOpMaLuH, ceTh VIHTepHET)

IIpakTnueckue 3ausaTus Ne6 -7
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Baxneiimue CTPOUTCIIbHBIC MAaTCpHUaJIbl, KOHCTPYKIIMOHHBIC MaTCpHaJibl, KPACKH, CTCKJIO, KECpaMUKa,
MaTCpUualibl IJIA SJICKTPOHUKHU, HAHOMATCPHUaAJIbl, TCKCTUJIBHBIC BOJIOKHA, UCTOYHHUKHU SHCPIrUuu.

JlucniepcHble CUCTEMBI U pacTBOPBL, HEOOXOAUMBIE /ISl YCTPAHEHUSI aBAPUITHBIX CUTYaIUi U 2
MPOBEICHUH MEPONPHUATUN 10 6€30MaCHOCTH KU3HEAEATEIbHOCTH B MHOTOKBAPTUPHOM JIOME. 2
3anmra: [IpencraBieHne pe3yabTaToB pelIeHUs KEeHCOB B (popMe MUHU-TOKIIA1a C IPE3eHTalU el

IIpome:xyTouHas aTrTecTanus M0 JMCUHMILINHE (3a4eT) 2
Bceero 72

22




3. VYCJOBUS PEAJU3AIIMM TIPOTPAMMBI  OBIIEOBPA3OBATEJLHOM
TV CIUTIIAHBI

3.1. TpeGoBaHusI K MUHUMAIBLHOMY MATEePHAIbHO-TEXHHYECKOMY 00ecneyeHn 0

Jl1st peanu3anuu mporpaMMbl JUCIUTUIMHBI TTPEAYCMOTPEHBI CISAYIONIME CIEeIHAIbHbBIC
MTOMEIICHHS: YU4eOHBIN KaOMHET « XUMUHN».

Kabuner «Xumun», OCHaIIEHHBIH B COOTBETCTBHH ¢ 1. 6.1.2.1 oO6pa3oBaTenbHON MPOTrpaMMBI
no crienranbHocTd 08.02.14 DkcrtyaTanus U 00CoyKMBaHUE MHOTOKBapPTUPHOTO JA0OMA.

3.2. HudopmanuoHHoe odecrieyeHre peain3alui NpPorpaMmsl

1. lns peanu3amyy mporpamMMbl OMOIMOTEUHbIH (OHI 00pa3oBaTEeNbHON OpraHU3aluid UMEeT
MeYaTHBIC M DJICKTPOHHBIC 00pa3oBaTeIbHbIC U MH(OPMAIMOHHEBIE PECYPCHI, PEKOMEHIOBAHHBIC IS
UCIIOJIb30BaHUS B 00pa30BaTEIbHOM IpOIecce, He CTapIe S JIeT ¢ MOMEHTa M3/1aHusl.

OcHogHnvle neuamnbvle u30anuA
1. Audunorenosa, . B. Xumus: yueOHUK U IPAKTUKYM JUJISL CPEHETO
npodeccuonaapaoro oopasosanus / . B. Audunorenosa, A. B. badbkos, B. A.
[TorikoB. — 2-¢ u3x., ucnp. u gor. — Mocksa: U3narenscrBo FOpaiit, 2022.
2. llleronuxuna, H. A. O6mas xumust: yueonuk aist CITO / H. A. lleronmuxuna, JI.B. MunaeBckasi.
— Cankr-IlerepOypr: Jlans, 2021. — 164 c.
3. Hukonbckuii, A. b. Xumus: y4eOHUK U TPAKTUKYM [Js CpeaHero mnpodeccuoHalbHOTO
obpazoBanust / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ u3a., mepepab. u jgomn. — Mockaa:
MznatensctBo FOpaiit, 2022. — 507 c.
4. Xumus: ydeOHHK Il cpemHero mpodeccuoHaibHoro oodpasoBanms / FO. A.Jlebemes, I'. H.
daneeB, A. M. T'onyoes, B. H. IllanmoBan; mox oOmei pemakumern I'. H.®aneeBa. — 2-e wu3n.,
nepepad. u non. — Mocksa: U3narensctBo Fpaiit, 2022. —431 c.

JlononnumensHhole UCM OYHUKU
1. Xumus. 10 xnacc. YroyOn€éHHbIA ypoBeHb : yueOHuk/ B.B. Epemun,
H.E. Ky3smenko, B.M. Tepenun, A.A. Jlpoznos, B.B. Jlynun; nmoxg pen. B.B. Jlynuna. —M.:
[Tpoceemmenue, 2022.
2. Xumusa. 11 knacc. YrinyOonéuueiii ypoBenb . yueOHuk/ B.B. Epemun, H.E. Ky3pmenko, A.A.
Hpo3nos, B.B. Jlynun; nox pen. B.B. Jlynuna. — M.:Ilpocsemienne, 2022. — 478, [2] .. ni.
3. Xumwus. Yrayosennbrii ypoBenb. 10—11 kmaccer: pabouas mporpamma k juann YMK B.B.
Jlynuna: y4yeOHo-meroamueckoe mocooue / B.B. Epemun, A.A. JIpo3nos, U.B. Epemuna, 3.10.
Kepumor. — M.: Jlpoda, 2017.
4. Metoauueckoe nocobue Kk yueOnuky B. B. Epemuna, H. E. Ky3smenko, B.W. Tepenuna, A. A.
Hpo3noBa u np. «Xumus. YriuyoneHHblld ypoBeHb». 10 kimacc / B.B. Epemun, A.A. JIpo3aos, 1.B.
Epemuna, B. 1. Maxonuna, O. I0. Cumonoga, 3.10. Kepumos. — M.: [Ipoda, 2018. — 339 c. : ui.
5. Meroauueckoe nocobue k yuebuuky B. B. Epemuna, H. E. Ky3pmenko, A. A.
Hpo3noBa u np. «Xumus. YriyoseHHblH ypoBeHb». 11 kimacc / B. B. Epemun, A.A.Jlpo3nos, 1.B.
Epemuna, H.B. Bonkosa, H.B. ®upctoBa, 3.10. Kepumos. — M.: [Ipoda, 2018.
6. I'ycesa, E. B. Xumus min CIIO: yuebHO-MeTommyeckoe mocobue / E. B. I'ycesa, M. P.
3uranumHa, /1. . Kymukosa. — Kazans: KHUTY, 2019.
ISBN 978-5-7882-2792-4. — Tekcr: aneKTpoHHBIH // JIaHb : 37eKTpOHHOOUOIMOTEYHas cucTemMa. —
URL: https://e.lanbook.com/book/196096 (nata obpamenus: 14.10.2022). — Pexum mocryma: st
aBTOpU3. NTOJIb30BATEIIEH.
7. Yepaukosa, H. FO. Xumust B 10CTYITHOM H3JI0KEHUH: Y4eOHOE Tocooue 1Jis
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CIIO / H. 1O. YepuukoBa. — 2-¢ usf., crep. — Cankr-IlerepOypr: Jlans, 2022

ISBN 978-5-8114-9500-9. — TekcT: a5ekTpoHHBIH // JIaHb: 3JIeKTpOHHOOMOIMOTEUHAs CHCTEMA. —

URL: https://e.lanbook.com/book/195532 (nata oOpamenusi: 14.10.2022). — Pexxum nocryna: Juist

aBTOpU3. MOJIb30BATEIICH.

8. llleBuuupina, JI. B. Xumus: yueOnoe mocobue / JI. B. IlleBHuubina, A. M. AmapueB. —

HoBocubupck: HI'TY, 2017. — 92 c¢. — ISBN 978-5-7782-3345-4. /| Jlaub: 3JIeKTpOHHO-

oubmmoreunass cucrema. —  URL:https://e.lanbook.com/book/118505 (mata  oOpartmeHwus:

14.10.2022). — PexumaocTyria: IJisl aBTOPU3. MOJIb30BATENCH.

9. bunos, JI. H. Xumus: yaeonuk ans CI1O / JI. H. baunos, U. JI. Ilepdunosa,

T. B. CokonoBa. — 2-e u3n., crep. — Cankr-IlerepOypr: Jlans, 2021. — 260 c.

ISBN 978-5-8114-7904-7. — Tekcr: anekTpoHHbIi // JlaHb: 37eKTPOHHOOMOJIMOTEYHASI CUCTEMA. —

URL.: https://e.lanbook.com/book/167183— Pexkum gocTyma: i aBTOpU3. MOIb30BaTEIEH.

10. I'a6bpuensn, O. C., JIsicoBa, I'. I'. Xumusi: kHUTA )15 TpEnogaBaTes: yueo. -

MeToj. mocooue. — M. Akanemus, 2012. - 332 c.

11. YepnukoBa H. FO., MemepsikoBa E. B. Pemraem 3amaun mo XuMHUHM CaMOCTOSITEJIBHO: ydeOHOE

nocobue / H. 0. Uepnukosa, E. B. MemepsikoBa — CankrlletepOypr: Jlans, 2022. — 328 c.

12. Pe3nnkoB B. A. COOpHUK yIpaKHEHHH M 3aja4 [0 OPraHMYECKOW XUMHUH: ydyeOHoe mocodue /

B.A. Pe3nukoB — Cankr-IlerepOypr: Jlans, 2021. — 226 c.

13. Kanycruna A. A., Xameuenko U. I'., JIlubanos B. B. O0mast 1 HeopraHuyeckasi XuMus.

[Mpaktukym / A. A. Kanyctuna, U. I'. Xanbuenko, B.B. JIubanos — Cankrllerepoypr: Jlaus, 2020.

— 152 c.

14. Taopuensa O.C. Xumus: yueb. mans cryn. npod. yued. 3aBenenuii / O.C. Tabpuensn, U.I.

OctpoymoB. — M., 2016.- 256 c.

15. T'a6puernsn O.C. Xumus 11t npoQeccrii ¥ CrielHaIbHOCTEH TEXHUYECKOTO

npoduiis: yaeOHUK IS CTYI. yupexaeHuit cpea. npod. oopaszoanus / O.C. I'abpuemnsu, U.T'.

OctpoymoB. — 4-e u3n., crep. — M. : U3naTensckuii neHTp «Axamemus», 2017.
Humepuem-pecypcoi

1. hvsh.ru — XXypuan «Xumus B mIKOIIEH.

2. https://postnauka.ru/themes/chemistry — nekumu mo xumum Ha caiite IlocTHayka.

http://gotourl.ru/4780 (http://elementy.ru/)HaydHo-mmonyasipHblii  MPOEKT «DJIEMEHTHI  OOJIBIION

Hayku» (pu3nKa, XuMUs, MAaTEMaTHKa, aCTPOHOMUS, HAYKH O )KU3HU, HAYKH 0 3eMJie).

3. http://gotourl.ru/4783  (http://potential.org.ru/) 41CaiiT HaAy4YHO-TIOMYJISIPHOTO  JKypHaja

«[Torennman». XKypnan uzgaéres ¢ 2005 r., ¢ 2011 r. — pazgen «Xumusi».

4. http://gotourl.ru/4785 (http://www.hij.ru/) CaiiT Hay4HO-ONMYJSIPHOTO JKypHana «XuMHS U

*u3Hby». XKypHan uzgaércs ¢ 1965 r.

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/) OTtkpbiTasi 3JeKTpOHHas OUOJHMOTEKA

XUMU4eckoro moptama «Chemnet», comepkut ydeOHbIE W HH(POPMAIMOHHBIC MaTEpUAbl IS

LIKOJbHUKOB M yuuTene. B Hell MOXKHO HalTH y4eOHMKH O OOILIell M HEOpraHMYecKOol XuUMuW,
OpPraHWYecKOW XHWMHH, MyJbTHMEIUaMaTepHalbl, a TaKXKe 3aJauyd XUMHYECKUX OJIMMIHUAL C
pellIeHUsIMH,3a1a4l BCTYIUTEIbHBIX 3K3aMEHOB JJIs1 aOUTYPUEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/) Wudopmannonubie mMaTepuaabl 00
omuMmnuagax: MocCKkoBCKoOM roponackoi, Bcepoccuiickol, MeHnaeneeBckoil, MexayHapOIHOM.

[IpuBeneHsl 3aja4ll TEOPETUUECKUX U IKCIIEPUMEHTAIBHBIX TYpOB, MOAPOOHBIE PELICHUS], CIIUCKU U
¢doTorpaduu nodeauTenei.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/) Cucrema AMCTAaHIIMOHHOTO OOYYCHUS,
HampaBJICHHAA B ICPBYIO OYCPCAb HA MOAT OTOBKY K OJIMUMIIMAAaM BCCX ypOBHCfI — OT IIKOJIbHBIX OO0
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http://gotourl.ru/4780
http://elementy.ru/)Научно-популярный
http://gotourl.ru/4783
http://potential.org.ru/
http://gotourl.ru/4785
http://www.hij.ru/
http://gotourl.ru/4786
http://www.chemnet.ru/rus/elibrary/
http://gotourl.ru/4787
http://www.chem.msu.ru/rus/olimp/
http://gotourl.ru/7179
http://chem.dist.mosolymp.ru/

Me;myHapoz[Hoﬁ. Cairt COACPKUT OIrpOMHOC KOJIMYCCTBO 3a71a4, CIPYIIIMPOBAHHBIX KaK IIO TEMaM,
TaK U 110 OJIMMIIMaJaM. IIo BceM OCHOBHBIM pasaciiaM XuMHUHU HpI/IBe,Z[éH TeOpeTI/I‘{eCKI/Iﬁ MaTtcpual u
pa3o0paHbl PEIICHUS TUITOBBIX 3aJ1a4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/) ITopran no HaHoTexHoaorussM. OCHOBHAS 11€JIb
— Ppa3BUTHUC 06p3.30BaHI/I$I B 00JIaCTH HAHOTEXHOJOTHH U IMOATOTOBKAa K MHTCPHCT-OJIUMIIUAAC 10

HAHOTEXHOJIOTUSM.

9. http://gotourl.ru/4790 (http://webelements.com/) Hané&xnas crnpaBouHas wuHpoOpMalus O
XUMHUYECKUX JIEMEHTAaX U UX CBOMCTBAxX (Ha aHTJIMICKOM SI3BIKE).

10. http://gotourl.ru/4792 (http://periodictable.ru/) Pycckos3biunblii CaliT 0O CBOWCTBAX XMMUYESCKUX
3JIEMEHTOB.

11. http://gotourl.ru/7180 (https://www.lektorium.tv) Hekommepueckuii caiiT oHIaitH-00pa3oBaHus,
JUTS IIKOJIGHUKOB, CTYJCHTOB U YUHUTEIIEH.

12. http://gotourl.ru/4800 (https://www.cas.org/) Caiitr Chemical Abstract Service — camprii
ABTOPUTETHBIN B MUPE XUMHUU HH()OPMAITMOHHBIN HHTEPHET-peCcypc (CalT MIATHBIN).

13. http://www.organic-chemistry.org/ ITopTai o opraHM4ecKOi XUMHUHU Ha aHTJIMHCKOM SI3bIKE.

14. http://www.xumuk.ru CaiiT 0 XuMuHU: KIacCHYECKUEe yIeOHUKH, CIPABOYHUKHU, SHIMKIIONEINH,

HOKMCK OPraHUYECKUX M HEOPraHMYECKUX PeaKIHii, COCTABICHHE YPAaBHEHHI PEaKLuii.
15. http://orgchemlab.com/ Caiit, noCBSIIEHHBIH MPaKTUYECKOH paboTe B 1ab0OpaTOpUH.

4. KOHTPO.JIb 1 OIEHKA PE3YJbTATOB OCBOEHMS OBIIIEOBPA3OBATEJIBHOM
AN CHUITINHBI

KouTpones u omeHka pe3ylbTaToB OOYYE€HMsSI OCYIIECTBIISIETCS B IIPOLECCE IIPOBEIEHUS
MPAKTUYECKUX 3aHATHH U JTa0OpaTOpHBIX pabOT, TECTUPOBAHMS, a TaKKE BBINOJIHECHUS
0o0y4aromMMHCST WHIWBHIYalbHBIX 3aJaHUM, MPOEKTOB, HCCIeAOBaHHH. Pe3ynbTarhl 00yueHHs
OTIPEAENSIOT, YTO O0ydarouiyecs: JOJDKHBI 3HAaTh, IOHUMAaTh U JEMOHCTPUPOBATH IO 3aBEpPUICHUHU
W3YYEHHUS TUCUUTUIMHBI.

Jnst dopMHupOBaHUs, KOHTPOJIS W OIEHKH PE3yJbTaTOB OCBOCHUS yUCOHOW UCIUTIIMHBI
WCIIOJIB3YETCSl CHCTEMa OICHOYHBIX MEpPONMPHUITHHA, TPEICTABISIONIasi COOOW KOMIUIEKC Y4YEOHBIX
MEPOIPUATHH, COTJIACOBAHHBIX C pe3yJibTaTaMUu 00ydeHUs U chopMyarpoBaHHBIX ¢ yaetoMm PI'OC
COO (mpeameTtnbie pe3ynbTaTsl o aucuurumnae) u GIOC CIIO.

T
Ne OK/IIK | Moayas/Pa3nen/Tema | Pe3yabrar 00yuyeHus HIET OHEHOMHBIX

MEepONpPHUATHI
| OcHoBHOE coep:KaHue
1 D opmMyTHPOBATH
Paszpnen 1. OcHoBBI pMy-HPp
0a3oBble MOHATHA U
CTpOeHHUsI BellleCTBA
3aKOHbI XUMHH
1.1 |OKO01 CrtpoeHue aToMOB CocraBnsate xumudeckue |1. 3aganus no reme «CtpoeHue
XUMHUYECKUX DJIEMEHTOB |(OPMYIIbI COEIMHEHUN B |aTOMOB XUMUYECKHX AJIEMEHTOB U
Y TIPUPOJA XUMUIECKOU |COOTBETCTBUH CO MPUPOJA XUMUIECKON CBS3UY.
CBSI3U CTETIEHBIO0 OKH CIICHUS 2.3a1a4y Ha COCTaBJICHHE

XUMHYECKUX PJIEMEHTOB, |XUMHUYECKUX (HOpMYyIL.
MCXOJISI U3 BAJIGHTHOCTH U |3. 3a/laHUs Ha UCTIOJIH30BAHUE
ANEKTPOOTPULATEILHOCTH |XUMHUYECKONW CUMBOJIMKH U
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OK/IK

Monyas/Paznen/Tema

PesyabTar 00yuyeHus

Tunol oeHOYHBIX
MeponpHUATHI

Ha3BaHUU COECIMHEHUHN 110
Homenkiatype MIOITAK u
TPUBHUAIBHBIX HA3BAHUU JJIS
COCTAaBJICHHS XUMHYSCKUX
bopMyIT TBYXaTOMHBIX
COEIMHEHHH (OKCHUIOB,
CyJIb(PHUI0B, THAPUIOB U T.II.) U
JIPYTHX HEOPraHUYECKHUX
COEIUHEHNM OTIEIbHBIX KJIACCOB

1.2

OK 01
OK 02

[Tepuognyeckuii 3aK0H 1
tabimmna J1.1.
Menpeineesa

XapakTepru3oBaTh
XUMHYECKUE DIIEMEHTEI B
COOTBETCTBHUH C UX
IMOJIOKECHHEM B
MEePUOANYECKON CUCTEME
XUMHUYECKUX DJICMEHTOB
.. Menneneepa

1. Tect «Merammueckue /
HEMETaJUINYCECKIE CBOMCTRA,
ANEKTPOOTPULIATENBHOCTD U
CPOJICTBO K AJIEKTPOHY
XUMHYECKUX DJIEMEHTOB B
COOTBETCTBHE C UX JICKTPOHHBIM
CTPOCHHEM U TOJIO)KEHUEM B
MEPUOJIMYECKON CUCTEME
XHUMHUYECKHUX 31eMenToB [.1.
Menneneesay.

2. [TpakTuyeckue 3a1aHus HA
YCTaHOBJICHUE CBSI3U MEXIY
CTPOEHHUEM aTOMOB XUMHYECKUX
3JIEMEHTOB U TTEPUOIMYECKUM
W3MCEHCHUEM CBOMCTB
XHUMHUYECKUX 3JIEMEHTOB U UX
COCIMHECHUI B COOTBETCTBUU C
nosioxkenuem Ilepuonuueckoit
cHucTEME.

3. [IpakTHKO-OpUEHTHPOBAHHBIC
TEOPETUYECKUE 3a/1aHUS HA
XapaKTePUCTUKY XUMUUYECKUX
3JIEMEHTOB: «MeTaaIn4yecKue /
HEMeTaJlJInY €CKHE CBOMCTBA,
3JIEKTPOOTPUIIATEITLHOCTD U
CPOJICTBO K 3JIEKTPOHY
XHMHYECKUX DJIEMCHTOB B
COOTBETCTBHE C UX DJICKTPOHHBIM
CTPOCHHMEM U TOJIOKEHUEM B
NEPUOJNYECKON CUCTEME
XHUMHYECKUX 3JICMEHTOB

.. MenneneeBay.
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Tunol oeHOYHBIX

Ne OK/IK | Moayas/Paznen/Tema | Pesyabrar 00yyeHus .
MeponpuATHI
2 e B S L (A XapakTepu3oBaTh TI/IUIIBI
S casan XHMHUYECKUX peakuuid
21 |OKO0l1l |TumbXuMHUYeCKHX CocraBasaTe peakuuu 1. 3agaum Ha cocTraBiieHHE
OK 04 |peakmuii COEAMHEHMSI, Pa3JIOKEHUS, | YPABHCHUN peaKIuii:
oOMeHa, 3aMeleHHs, — COEIMHEHHS, 3aMEIeHHUS,
OKHCIIUTENBHO- paszioxeHus, oOMeHa;
BOCCTaHOBUTEIIbHbIE — OKHCITUTENIbHO-
peakiuu BOCCTaHOBUTENBHBIX PEAKIIH C
UCIOJIb30BaHUEM METO/1a
3JIEKTPOHHOT O OanaHca.
2.3a7a49u Ha pacyeT MacChl
BEIIECTBA WK 00BEMA
ra3oB I10 U3BECTHOMY KOJIMYECTBY
BEIIECTBA, MacCe UM 00bEMY
OJTHOT'0 U3 YYaCTBYIOIIUX B
peaKIiy BEIIEeCTB; pacyEThl
Macchl (00bEMa, KOJTMYeCcTBa
BEILIECTBA) MPOJYKTOB PEAKIIHH,
€CITM OJTHO U3 BEIIECTB UMEET
PUMECH.

2.2 DJIEKTPOIM THYECKAS CocraBisTh ypaBHEHHUS 1. 3amanus Ha COCTaBJICHHE
JIUCCOIIMAITNS K MOHHBIM | XUMUYECKUX PEaKIIUU MOJIEKYJISIPHBIX U MOHHBIX
o0MeH MOHHOTO OOMEHa C peaKIuii ¢ yuacTueM KUCIOT,

y4acTHEM OCHOBaHHH U COJIEH,
HEOPraHUYECKUX BEUIECTB |yCTAaHOBJIEHUE U3MEHEHUS
KHUCIIOTHOCTHU CPEJIbl
2. Jlaboparopnas padota "Turibr
XUMUUYECKUX peakiuii”.
3 Pa3znea 3. Ctpoenue u |HccienoBarb cTpoeHue u

CBOMCTBA
HEOPraHu4eCcKuX
BeIEeCTB

CBOJCTBa
HEOPraHUu4YeCKHUX
BeIEeCTB
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OK/IK

Monyas/Paznen/Tema

PesyabTar 00yuyeHus

Tunol oeHOYHBIX
MeponpHUATHI

3.1

OK 01
K 2.4
K 2.5

Knaccuduxkanus,
HOMEHKJIaTypa U
CTpOCHHE
HEOPraHUYECKUX
BEIIICCTB

KnaccuduiupoBath
HEOPraHUYECKHUEe
BEIIIECTBA B COOTBETCTBUU
C UX CTPOCHUEM

1. Tect «<Homenkmnatypa u
Ha3BaHHUE HEOPraHUYECKUX
BELIECTB UCXOA U3 UX
XUMHYECKON POPMYITBI HIIN
COCTaBJICHHE XUMUYECKOU
(bOpMyITBI UCXO/S U3 HA3BaHUS
BenrectBa o MIOITAK.

2. 3aj1a4M Ha pacueT MacCOBOM
JI0JTU (MacCChl) XUMHUYECKOT O
JreMeHTa (COeIMHEeHNs) B
MoJIeKyJie (CMecH).

3. [IpakTrueckue 3ajaHus 110
KJIacCU (pUKAIIUU, HOMEHKJIAType U
XUMHYECKUM (hopMyiam
HEOPraHWYECKUX BEILECTB
Ppa3IUYHBIX KJIACCOB.

4. [IpakTHueckue 3ajaHus Ha
ONpeesICHN e XUMUYECKOI
AKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BUA XUMUYECKOMN
CBSI3M M TUIIA KPUCTALTUIECKOM
pemeTKn

3.2

OK 01
OK 02
K 2.4
[IK 2.5

DOU3NKO-XUMHUUECKHE
CBOMCTBA
HEOPraHUYECKUX
BEIIECTB

YcranaBiauBaTh
3aBUCUMOCTb (PU3UKO-
XHUMHYECKHUX CBOMCTB
HEOpPraHWYECKUX BEIIECTB
OT CTPOCHHUSI ATOMOB U
MOJIEKYJI, a TAaKXKe TUIIa
KPUCTAIIINYECKOM
peueTku

1. Tect «OcobeHHOCTH
XUMHYECKIX CBOMCTB OKCHJIOB,
KHCJIOT, OCHOBaHHA, aM(pOTEPHBIX
TUIPOKCUIOB U COJIEN».

2. 3a1aHus HA COCTABJICHUE
YpPaBHEHUN XUMHYECKUX PEAKIIHI
C YYaCTUEM IPOCTHIX U CIOKHBIX
HEOPraHUYECKUX BEILECTB:
OKCHUJIOB METAJIJIOB, HEMETAJLJIOB U
aM(pOTEpHBIX IJIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHUH 1 aM(OTEPHBIX
TUIPOKCUIOB, HEOPraHUYECKUX
COJIEH, XapaKTEPU3YIOIIUX UX
CBOWCTBA U CIIOCOOBI MOJIYUCHHUS.
3. [IpakTKO-OpHUEHTHPOBAHHBIC
TEOPETUYECKHE 3a1aHUS HA
CBOMCTBA U MOJIy4YECHHE
HEOPraHMYECKUX BEIIECTB
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Tunol oeHOYHBIX

Ne OK/IK | Moayas/Paznen/Tema | Pesyabrar 00yyeHus .
MeponpusTHii
3.3 |OKO01l [|HnenTudukamms HccnenoBath 1. ITpakTHKO-OpPHUEHTUPOBAHHBIC
OK 02 |HeopraHmueckux KaueCTBEHHBIE PEaKIUU  |3aJaHus 110 COCTABICHUIO
OK 04 |Bemects HEOPTaHUYECKUX BEIIECTB |XUMUYECKUX PEAKIHi ¢ ydacTHeM
HEOPraHWYECKUX BEIIECTB,
UCTIOTB3YEMBIX JIJISl UX
UICHTH(UKALINH.
2.JIaboparopHas padora:
“Unentudukanus
HEOPraHWYECKUX BEIIEeCTB”
4 HccaenoBats cTpoenue u| KonTpoJsbsHas padora
Pasznen 4. Ctpoenne u |cBoiicTBa opranuyeckux |«CTpoeHue U CBOiicTBa
CBoOiicTBa BelIeCTB OpPraHMYecKHX BelllecTB.
OpPraHu4ecKux I'eHeTH4YecKasi CBA3b MEXKIY
BeIeCTB KJIACCAMHU OPraHNuYeCcKuX
COeIMHEeHUIT»
41 |OKO01l [Knaccudukamms, KnaccuduiupoBats 1. 3ajanus Ha COCTaBJICHUE
I[IK 2.4 |crpoeHuc u OpraHUYEeCKHE BEIIECTBA B |HA3BAHUN OPraHUYECKUX
I[IK 2.5 |HOMeHKJIaTypa COOTBETCTBUU C UX COEIMHEHUN MO TPUBUAIBHON UJIH
OpPraHUYECKUX BEIIECTB |CTPOCHUEM MEKTYHAPOTH O
CHCTeMaTH4eCKOH HOMEHKIIAType.
2. 3aaHns HA COCTaBJIEHUE
MOJTHBIX U COKPAIIEHHBIX
CTPYKTYPHBIX (OpMYIT
OpPraHUYECKUX BEIIECTB
OTAENBHBIX KJIACCOB.
3. 3ajaun Ha oNpeaeneHne
npocTeiieil popmyJisl
OpPraHUYEeCKOM MOJIEKYJIbI, HCXO/S
U3 DJIEMEHTHOr0 cocTaBa (B %)
42 | OKO01 CBolicTBa OpraHMYeCcKHX | Y CTaHABIUBATh 1. 3amaHus Ha cocTaBJIEHUE
OK 02 |coemuHeHuit 3aBUCUMOCTb (PU3UKO- ypaBHEHHUI XUMUYECKUX PEaKIuit
OK 04 XMUMHUYECKUX CBOMCTB C Y4acTHEM OpPraHHYECKUX
K 2.4 OpPraHWYeCKUX BEILIECTB OT |BEIIECTB HA OCHOBAHHUH UX
IIK 2.5 CTpPOEHUSI MOJIEKYJI COCTaBa U CTPOCHUA.

2. 3ajaHus HA COCTABJICHUE
YpaBHEHUN XUMHUYECKUX PEAKIUM,
WUTIOCTPUPYIOIIIUX XUMUYECKUE
CBOMCTBA C Y4E€TOM MEXaHU3MOB
MIPOTEKAHMS JaHHBIX PEAKIIUN U
T€HETUYECKOM CBSI3HU
OpPraHUYECKUX BEILIECTB Pa3HBIX
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Tunol oeHOYHBIX

Ne OK/IK | Moayas/Paznen/Tema | Pesyabrar 00yyeHus .
MeponpusATHi
KJIACCOB.
3. PacuerHsble 3a1a4yu 110
ypaBHEHUSM PEAKIHiA C y9acTHEM
OpPraHUYECKUX BEILECTB.
4. JlabopaTtopHas pabora
“ITomydeHne 3TUIIEHA U OMBITHI C
HUM"
43 |OKO0l |Unentuduxanus Hccnenosats 1.ITpakTHKO-OpHEHTUPOBAHHBIE
OK 02 |opraHn4eckux BEIIECTB, |KaueCTBEHHBIC PEAKIIMH  |3aaHUS IO COCTABIICHHIO
OK 04 |ux3HauecHHE H OpPraHUYECKUX XMMHUYECKUX PEAKIUH C y4aCTHEM
I[IK 2.4 |npuMeHeHuUEe B OBITOBOW |COCAMHEHUN OTIEIBHBIX |OPraHMYECKUX BEIIECTB, B T.4.
I[IK 2.5 |1 npou3BOICTBEHHOM KJIACCOB UCIIOJIb3YEMBIX JJIS1 UX
JIeSITeJIbHOCTH Y€EJI0BEKa uAeHTU(UKALUU B OBITY U
MPOMBILIICHHOCTH.
2.JlabopaTopHas pabdora:
“UneHTrdUKAISA OPraHUIECKUX
COEIUHEHNUN OTAEIbHEBIX KJIACCOB™
5} Pa3znea 5. XapakTepu30BaTh
Kunernueckue u BJIMSIHUE PA3THYHbIX
TepMOJAMHAMUYecKHe |(aKTOpoB HA
3aKOHOMEPHOCTH paBHOBecHe M CKOPOCTh
NPOTEKAHUS XMMHMYECKHX peakuui
XHUMHUYECKHUX peaKkiui
) OK 01 CKopocTh XUMHUYECKUX | XapaKTepru30BaTh [IpakTHKO-OpHEHTUPOBAHHBIE
OK 02 peakuuii. XUMHUYECKOE |BJIMSIHHUE KOHIIEHTPALMM |TEOPETUYECKUE 3aJaHUs Ha
I[IK 2.4 |paBHOBecue pearupyromux BeIeEeCTB U |aHaIU3 (PaKTOPOB, BIUSAIOLIMX HA
IIK 2.5 TEeMIIepaTypbl HA CKOPOCTh | M3MEHEHHE CKOPOCTH XUMHYECKOM
XUMHUYECKUX peaKuil peaKLMHy, 3a/laHus Ha IPUMEHEHNE
XapakTepu3oBaTh npunuuna Jle-llarense miis
BIIMSIHHE U3MEHECHUS HaXOXKJEHUS HAIpaBJICHUS
KOHIICHTPAILlIUU BEUIECTB, |CMEIIEHUS pAaBHOBECHS
peaKIiy Cpeabl U XUMUYECKON peaKkiuu 1 aHaun3
TEeMIIepaTyphl Ha (bakTopoB, BIUSAIOIIUX HA
CMEIIEHNE XUMUYECKOTO |CMELICHHE XMUMHYECKOTO
paBHOBeECHs paBHOBeECHS
6 HUccienoBars HCTHHHBIE
Paznen 6. PacTBopsl PacTBOPHI € 3aJaHHBIMH
XapaKTepPHCTHKAMHU
6.1 |OKOl1 [Ilouste o pactBopax |Pa3nmuyarh uctunHbIC 1. 3agaum Ha MpUTOTOBIEHHUE
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Tunol oeHOYHBIX

Ne OK/IK | Moayas/Paznen/Tema | Pesyabrar 00yyeHus .
MeponpusATHi
OK 02 pacTBOPHI pacTBOPOB.
[IK 2.4 2. [IpakTHKO-OpHUEHTUPOBAHHBIC
[IK 2.5 pacueTHbIC 3aJaHus Ha
JUCIIEPCHBIE CUCTEMBI U
pacTBOPBI, UCIIOJIb3yEMbIE B
OBITOBOM U MPOU3BOICTBEHHOM
JeSITENIbHOCTH YelloBeKa
6.2 |OKO0l |HccnenoBanue cBoiictB |MccnenoBats usmko- JlabopaTopHas pabora
OK 04 |pactBOpOB XMMHUYECKUE CBOMCTBA “IIpuroroBieHrE PacTBOPOB C
I[IK 2.4 HMCTUHHBIX PAaCTBOPOB 3a/IaHHOU MacCOBOM 10Jei
IIK 2.5 pPAcTBOPEHHOI' O BelecTBa”

Il | lIpodeccuoHATIBLHO-OPHEHTHPOBAHHOE COJlepKaHMe (CoAepKaHHe NPUKJIATHOI0 MOAYJI)

7 Paznen 7. OuenuBaTh nocJjeacTBHA|3amuTa Keiica (¢ yueTom
Xumus B ObITY U NPOM3BOACTBEHHOM Oyayiei crnennaJbHOCTH
NPOU3BOJACTBEHHOM AesITeJIbHOCTH YeJI0BeKa
AeATeJIbHOCTH ¢ Mo3uLMi
yeJIOBeKa IKO0JIOTHYECKOMH

0e301acHOCTH

OK 01
OK 02
OK 04
OK 07
1K 2.4
K 2.5

Xumus B ObITY U
NMPOM3BOACTBEHHOMI
NesITeJIbHOCTH
yes0BeKa

OneHUBATh NOCIEACTBUS
MPOU3BOJICTBEHH O
JIeSITeJIbHOCTH YEJIOBEKA C
MO3UITUH SKOJOTHYCCKOM
0e30macHOCTH

Ketic (c yaetom Oymyrieit
cnenuaiabHocTy 08.02.14
DKcryartanus U 00CITy)KHBaHUE
MHOTI'OKBapTHPHOIO JOMa)
Tembl KeiCcoB:

1. CoBpemeHHBIE CTPOUTENIBLHBIE
MaTepHUaIbL.

2. DKOJIOTHYECKH YN CThIE
CTPOHTEILHBIC MATEPHAIIEI.

3. [Tonmrmephl B CTPOUTENBCTBE.
4. Bspxymue ¥ uX poJib B
CTPOUTEINLCTBE.

5. Kopposus ctpouTebHbIX
MaTepPHAIIOB U CIIOCOOBI 0OPHOBI C
HEH.

6. [TenoOeTOHBI — MaTepUaIbl
Oynmy1ero.

7.IlpumeHeHue CUIIMKAaTOB B
CTPOMTEIILCTBE

9. lucniepcHbi€ CUCTEMBI U
pPacTBOPHI B CTPOUTEIILCTBE U
OBITY.
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OK/IK

Monyas/Paznen/Tema

PesyabTar 00yuyeHus

Tunol oeHOYHBIX
MeponpHUATHI

10.9HeprocoepekeHue B
MHOT'OKBAPTUPHOM J[OME.
11.ITpo6aembl yTHIM3AIUN

9HEprocOeperaronmx Jaml.
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