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1. OBILIAS XAPAKTEPUCTUKA IIPUMEPHOM PABOYEN ITIPOT'PAMMBI
OBIIEOBPA3OBATEJBHOM JUCHUILIUMHBI «XUMUS»

1.1. MecTOo IMCUMIUVIMHBI B CTPYKTYpe OCHOBHOH mNpodecCMOHAIBHOM
o0pa3oBaTe/IbHOM MPOIPAMMBI

O6meobpazoBaTenbHas AUCHUILUIMHA « XUMHUSD) U3y4daeTcs Ha 0a30BOM ypOBHE B
o0mieo0pazoBaTeIbHOM UK€ Y4YeOHOro IUIaHa OCHOBHOM mpodeccruoHambHON
o0pa3oBaTeIbHOM MPOrpaMMbl YKPYITHEHHBIX FPYIII CIIEHUAIbHOCTEH / Mpodeccuid:

TpynoeMKOCTh NTUCIUIUIMHBI «XUMUS» HAa 0a30BOM YpOBHE COCTaBjseT 72 yaca,
U3 KOTOpeiX 64 uvaca — 0a3oBbIi MOAyNb (6 pa3fenoB) M 8 4YacOB — MPUKIATHOM
moaynab (1 paszgen), BKIIOYAKOIMIMN TPAKTUKO-OPUCHTHUPOBAHHOE  COJIEpIKAHUE
KOHKPETHOM Mpo(EeCCUu UiIu CIEUaTbHOCTH.

[TpuknanHoli MOayidb BKIIOYAET OAWH pazaen. Pazmen 7 «Xumusi B OBITY H
NPOU3BOJCTBEHHOM  JIESTEIBHOCTHM  YEJIOBEKa»  pealusdyercss 1 BceX
npodeccuii/cienuaibHOCTE Ha MaTepHayie KeWCOB, CBS3aHHBIX C JKOJIOTHYECKOU
0€30MacCHOCTbI0O M OILIGHKOM  TOCHEACTBUA  OBITOBOM H  MPOU3BOJICTBEHHOMN
NEeSTENbHOCTH, MO  OTpacisiM  Oyaymed mnpodecCHOHaNbHON  J1eITeNbHOCTH
00yJaromuxcs.

[lepuon  oOyueHus W pacmpelelieHHe 10  CEeMecTpaM  OIpe/eliseT
oOpa3oBaTreibHasi OpraHu3alus CaMOCTOATEIbHO, C YYETOM JIOTUKU (HOPMHUPOBAHUS
OPEeIMETHBIX  PEe3ylbTaToB, OOMMUX ©  NPOPECCHOHAIBHBIX  KOMIIETCHIIHH,
MEXIPEIMETHBIX CBA3€H C JPYrUMHU JAWCHMIUIMHAMU 0011e00pa30BaTeIbHOTO U
obmenpodecCHOHAIBHOTO ITUKIIOB YIEOHOTO TIJIaHa.

1.2. llequ 1 muIaHMpyeMble pe3yJbTaThl 0CBOCHHS TUCHUIIINHBI

1.2.1. llean v 3aga4y TUCHUILIMHBI

@opMUpPOBAHUE Y CTYJICHTOB IPEJICTABICHUS O XMMHYECKOW COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MUPA KaK OCHOBBI MPUHSITHUS PEIICHUN B KU3HEHHBIX
Y MPOU3BOACTBEHHBIX CUTYAIUSAX, OTBETCTBEHHOTO MOBEACHUS B IPUPOIHON CpEJIE.

3anaun TUCHMILUIMHBI:

1) chopmupoBaTh MNOHMMaHHE 3aKOHOMEPHOCTEW TMPOTEKAHUS XUMUYECKUX
MPOLIECCOB U SIBJICHHM B OKPYXKAIOLIEH Cpelle, LEIOCTHOM HAYYHOM KapTHUHBI MUpa,
B3aHMOCBS3U U B3aMMO3aBUCUMOCTH €CTECTBCHHBIX HAYK;

2) pa3BUTH YMEHHS COCTAaBJIATH (POPMYJIBI HEOPTAHMYECKHX M OPTraHUYECKUX
BEILIECTB, YPABHEHUS XUMUYECKUX PEAKIUM, OOBACHATh UX CMBICI, UHTEPIIPETUPOBATH
PEe3yAbTAThl XUMUYECKUX SKCIIEPUMEHTOB,

3) cdopmupoBaTh  HaBBIKM  MPOBEACHUS  MPOCTEUIINX  XUMHUYECKHX
AKCHEPUMEHTAIbHBIX  HCCJIENOBAaHUNW €  COOJIOJIGHHEM TpaBui  OE€30MacHOro
oOpallieHusl ¢ BEUIECTBAMH U JIaOOPATOPHBIM 000PYIOBAHUEM;



4) pa3BUTh yMEHHUS MCHOJb30BaTh MH(OPMALMIO XMMUYECKOIO XapakTepa Hu3
Pa3IMYHBIX KICTOYHUKOB;

5) chopMupoBaTh YMEHMS MPOTHO3UPOBATH MOCIEACTBUS CBOECH JAEATEIBHOCTU U
XUMHYECKUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX MPOLIECCOB;

6) chopMupoBaTh MOHUMAHUE 3HAYUMOCTH JOCTUKEHUN XUMHUYECKOW HAyKH U
TEXHOJIOTUH ISl pa3BUTHS COLIMAILHOM U MPOU3BOJCTBEHHOH cep.



1.2.2. Ilnanupyemblie pe3yJbTaTbhl OCBOCHHSI 001e00pa3oBaTeJbHOH AUCHUILIMHBI B cooTBeTcTBUM ¢ PI'OC CIIO u

Ha ocHoBe PI'OC COO

Koa u IInanupyemsblie pe3yJbTaThl OCBOCHHS TUCIHIJIHHBI
HAUMEHOBaHU
e

(popmupyembIx Oo6mmue' JIncuMnIMHApHbIE

KOMIIeTeHIM i

OK 01. B yacTu TPyA0BOro BOCIIUTAHMS: - BJAQIETh CHCTEMOM XHMHWYECKHMX 3HAHHW, KOTOpas BKIJIOYAECT:

Ehﬂ6HpaTb - TOTOBHOCTb K Tpydy, OCO3HAHUC LICHHOCTH | OCHOBOIIOJAraromue IOHATUA (XHMHHBCKHﬁ 9JICMCHT, aTOM, J3JICKTPOHHAasA

CrocoObI MacTepCTBa, TPYI0JIIO0HE; 00070UKa aToma, s-, p-, d-2JIeKTpOHHBIE OpOUTAIM aTOMOB, HOH, MOJIEKYJIa,

peIICHHUA 3aaa4 | - TOTOBHOCTH K aKTHBHOU ACATCIIBHOCTU | BAJICHTHOCTDB, JJICKTPOOTPULIATCIBHOCTE, CTCIICHb OKHCJICHUSA, XUMHUYCCKasa

npodeccHoHall | TEXHOJIOTUYECKOW U CONMAIbHON HAIPaBICHHOCTH, | CBSI3b, MOJIb, MOJIIPHAS Macca, MOJIAPHBIA O0BEM, YIIIEPOJHBIA CKEJIET,

BHOM CIIOCOOHOCTh MHHULIMHMPOBATh, IUJIAHUPOBATh U | GYHKIMOHAJIbHAS TPYIIA, paguKal, W30MEpHs, U30MEpPbI, TOMOJOTUYECKUI

NESITENIbHOCTH | CAMOCTOSATEIBHO BBIMOJIHATH TaKyIO ACSITEILHOCTD; | PSA, TOMOJIOTH, YIJIEBOAOPObl, KUCIOPOI- U a30TCOACpKAIINE COCIUHEHMUS,

MPUMEHUTEIBH | - HWHTEpEC K pa3InYHBIM chepam | OMOJOTUYECKH aKTHBHBIE BEIIECTBA (YIJIEBOJBI, JKUPHI, OCIKH), MOHOMED,

0 K pa3NU4HbIM | Mpo(ecCHoHAbHOM e TeNbHOCTH, MOJIUMEP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJSIPHBIE  COEIMHEHUS,

KOHTEKCTaM OBiajgeHHe  YHHUBEPCAJIbHBIMH  YYeOHBIMH | KDUCTAJUIMUECKas pEIIETKa, TUIBl XUMUYECKHX DPEaKIHi (OKUCIUTEIBHO-
NMO3HABATEJIbHbIMH AeliCTBUAMM: BOCCTaHOBUTEJbHBIE, K30-U SHIAOTEPMHUECKUE, PEAKIIM HOHHOTO 0OMEHa),
a) 6a3oBble JIOTHYECKHUeE AeiicTBHS: pacTBOp, AIEKTPOJIUTHI, HEAIEKTPOJIUTHI, SICKTPOIUTHUECKAS TUCCOLMALINS,
- CaMOCTOSITEJILHO bopMynupoBaTh U | OKHCIIUTENb, BOCCTAHOBUTEINb, CKOPOCTh XUMHUECKON peaklnu, XUMHUYECKOe
aKTyalu3upoBaTh MpoOJeMy, paccMaTpUBaTh €€ | pABHOBECHE), TEOPUU M 3aKOHBI (TEOpHS XHUMHYECKOTO CTPOCHUS
BCECTOPOHHE; oprannueckux BemectB A.M. bytiepoBa, Teopus 3IEKTPOIUTHUECKOI

- YCTaHaBJHMBAaTh CYIIECTBCHHBIH TPU3HAK WU
OCHOBaHHUS I CpaBHEHHS, KIACCU(PHUKAIUU U
000011IeHN;

- ONpeAeisaTh IEIH JICATCIBHOCTH,
mapaMeTpsl U KPUTEPUHU UX JOCTHIKCHHS,
- BBISBIISATh 3aKOHOMEPHOCTH W TPOTHBOPEYUS B

3aJaBaTb

JUccolanuu, nepruoandeckuid 3akoH J[.M. MenpaeneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XMMHUH, (PaKTOJIOTHYCCKUE
CBEJICHHSI O CBOMCTBAX, COCTaBe, MOJIyYeHUH U 0€30MacHOM HCIOJIb30BaHUU
BOXHEHIINX HEOPraHWMYECKUX U OPraHMYeCKUX BEIIECTB B OBITY H
MPaKTUYECKON JIEATECILHOCTH YEJIOBEKA;

- YMETh BBISBIATH XapaKTepHBIE MPHU3HAKA M B3aMMOCBSI3b HM3YYEHHBIX




paccMaTpUBAEMBIX SIBJICHUSIX;
- BHOCUTb  KOPPEKTHUBBI B  JCSATEIBHOCTb,
OLICHUBAaTh COOTBETCTBUE PE3YJIbTATOB LEISM,
OLICHUBATh PUCKU MOCIEACTBHI AESITEILHOCTH;

- pa3BHUBATh KPEATHBHOE MBIILUICHUE PU PEUICHUN
YKU3HEHHBIX TTPOOIeM

0) 0a3oBbI€e HCCIEN0BATENbCKUE JI€HCTBUS:

- BIJIQJIETh HABBIKAMH Y4YEOHO-HMCCIIEI0BATEIHCKOM
u MPOEKTHOM NEeATEIIbHOCTH, HaBBbIKaMHU
paspernieHus npooseM;

- BBISBJIATH NPUYUHHO-CJIEACTBEHHBIE CBA3U U
aKTyaJIU3UpPOBATh 3a/1a4y, BBIIBUTATh THIIOTE3Y €€
pelieHus, HaXOJUTh apryMEHTBI TUTSt
JIOKA3aTelIbCTBA CBOMX YTBEPKJICHWH, 3a7aBaTh
MapaMeTpbl U KPUTEPUHU PEIICHUS;

- aHAJIM3UPOBATh MOJYYCHHBIE B XOJI€ PEIICHUS
3a7a4l Pe3yiabTaThl, KPUTUYECKH OLICHUBATH MX
JIOCTOBEPHOCTh, IPOTHO3UPOBATH HM3MEHEHUE B
HOBBIX YCIIOBUSX;

- YMETh NEPEHOCUTH 3HAHUS B MO3HABATEIbHYIO U
MPAKTUYECKYIO0 00IaCTH KU3HEACATEIHBHOCTH,

- yMEThb HUHTETPUPOBaTh 3HAHUS W3 Pa3HBIX
MPEAMETHBIX 00J1aCTeH;

- BBIIBUTaTh  HOBBIE  HJIEH,
OPUTMHAJIBHBIE TOAXO/IbI U PEIICHUS,
- CIIOCOOHOCTh MX HCITOJIb30BAHHUS B
MO3HABATEILHON U COIMAIbHON MPAKTUKE

npeaiaraTtb

IIOHATUM, IPUMEHATH COOTBETCTBYIOIIUE NIOHATHUS IIPU ONIMCAHUU CTPOCHHUS U
CBOMCTB HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB M HUX IPEBPALLCHUN;

BBISIBJIATD B3alMOCBA3b XUMHUYCCKHUX 3HAaHUH C IIOHATHUAMUA u
MNpeaACTABIICHUAMU APYIrUX €CTCCTBCHHOHAYYHBIX ITPEAMCTOB,

- YMCTb HCIIOJIB30BaTh HanMMCHOBaHUA XUMHNYCCKHUX COGI[I/IHGHI/Iﬁ
MEKIYHAPOAHOTO COK3a TEOPETHYECKOM W MPUKIAJHOM XUMHU U

TPUBHUAJIBHBIC HAa3BAHUA BaKHEHUIITHNX BCIIICCTB (BTI/IJ'IGH, AllCTUIICH, TTIMICPHH,
denon, Qopmanpierua, YKCyCHas KHCIOTa, TJWLWH, YyrapHblid ras,
yrﬂeKHCHBIﬁ ra3d, aMMHaK, ralcHas HU3BECTb, HErall€Has HU3BCCTh, ITUThCBAs
co/la M JPYrux), COCTaBNATH (OPMYJbl HEOPraHWYECKUX U OPraHMYECKHUX

BCIICCTB, YpPaBHCHHA XHUMHWYCCKUX pCaKHHfI, OOBSICHATL X CMBICIJI,
MOATBCPKIAATH XapaKTCPHBIC XUMHNUYECKHUE CBOIiCTBa BCIIICCTB
COOTBETCTBYOIIMMH SKCIICPUMECHTAMHU W 3allUCAMU ypaBHeHI/Iﬁ XUMHNYECCKHUX
peaKuuii;

- YMETh YCTAaHABJIMBATH MPUHAJICKHOCTh H3YUYCHHBIX HEOPTraHWMUYECKHX H
OPraHWYECKUX BEIECTB K OMPECICHHBIM KJIaccaM M TPYIaM COCIUHEHUM,
XapaKTepU30BaTh HUX COCTaB W BAKHEWIIME CBOICTBA; OMPENENsATh BHUIbI
XMUMHUYECKUX CBs3eH (KOBaJeHTHAasl, NOHHAs, METa/In4yeckasi, BOJOPOAHAs),
TUIIBI KPUCTAJUIMYECKUX PEUIETOK BEIIECTB; KJIaCCU(PHUIIMPOBATH XMMHUECKHE
peakuuu;

- chopmupoBaTh OPEACTABICHUA: O XHUMHYECKOM  cocTaBistolIeit
€CTECTBEHHOHAyYHOW KapTUHbI MHUpA, POJM XMMHUU B TO3HAHUU SIBJICHUUN
Opuposbl, B (QOPMHUPOBAHUM MBIIUICHUS M KYJIbTYPbl JIMYHOCTH, €€
(GyHKIMOHAIBHONW TPAMOTHOCTH, HEOOXOUMON ISl PeICHUs MPAKTUYECKUX
3aa4 U HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3I0POBBIO U
IPUPOIHOI cperie;

- yMeTh MPOBOJWTH PAcCUeThl MO XUMHYECKUM (opMylnaM U ypaBHEHHSIM
XUMHUYECKUX  pEaKuid ¢  HCIONb30BaHHEM  (U3UYECKUX  BEJIMYUH,
XapaKTEePU3YIOMINX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI: Macchl, 00beMa
(HOpMallbHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA; HCIOIH30BAThH
CUCTEMHbIE XHUMHYECKHE 3HAHUS U1 MPUHSATHS PEIICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIIUSIX, CBSA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM




OK 02.
Hcnonws3oBarts
COBPEMEHHBIE
cpeacTBa
IIOMCKA,
aHaJu3a u
MHTEpIIpEeTANH
nHpopmaluu u
nH(pOpPMaIMOHH
bl€ TEXHOJIOTUU
IS
BBITIOJTHEHUS
3a1a4
npodeccruoHan
BHOM
NeSITeNIbHOCTH

B o0siacTH IEHHOCTH HAYYHOTI'O IO3HAHMSA:

- c(hOpMHUPOBAHHOCTh MHPOBO33PEHMUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTUA HAyKd W OOIIECTBEHHON MPaKTUKH,
OCHOBAHHOTO Ha M aJIore KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MeCTa B
MOJIMKYJIbTYPHOM MUDE;

- COBEPUICHCTBOBAHUE SI3bIKOBOM M UUTATEIHCKOU
KyJbTYpbl KaK CpPEICTBA B3aUMOJIECHCTBHS MEKITY
JIFOIBMU U TIO3HAHUSI MUPA;

- OCO3HAHWE IIEHHOCTM HAy4YHOW JEATEIbHOCTH,

TOTOBHOCTh  OCYIIECTBJISITH  MPOEKTHYHO U
HCCIIEI0BATEIIBCKYIO NEeSATENBHOCTb
VHJIMBUIYAJIbHO U B TPYIIIIE;

OBjaiecHHe  YHMBEPCAJBbHBIMH  Y4eOHBIMH

NMO3HABAaTECJIbHBIMH I[CﬁCTBP[SIMP[:

B) padora ¢ ungopmanmeii:

- BIIQJICTh HABBIKAMU MOJIy4YeHUs MHPOpMAIUU U3
HMCTOYHUKOB pPAa3HbIX THUIOB, CaMOCTOSTENIHHO
OCYILIECTBIISITh MOUCK, aHAJN3, CUCTEMAaTU3alII0 U
MHTEpIpEeTA0 HHPOPMAIMH PA3TUYHBIX BUJIOB U
(dhopM mpencTaBICHHUS;

- co3laBaTh TEKCThl B pa3iMuYHBIX (opmarax c
y4eTOM Ha3HaueHUs HHQOpMAIMK U LEJIeBOH
ayIUTOpUH, BBIOMpas ONTHUMAIbHYIO  (QopMy
MIPE/ICTaBJICHUS U BU3yalH3alUy;

- OLEHHMBAThb JIOCTOBEPHOCTb, JIETUTUMHOCTH
uHpopMalluy, €€ COOTBETCTBUE IPABOBBIM H
MOPabHO-3TUYECKUM HOPMaM;

- HCMOJNb30BaTh CpeACTBA HH(MOPMALMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTMM B pEUICHUH
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX u
OpraHM3aIlMOHHBIX  3aJady ¢  COOJIOJCHHEM
TpeOOBaHUIN IPTOHOMHUKH, TEXHUKH O€30TaCHOCTH,

- yYMETb IUJIAHUPOBAaTh U  BBIIIOJHATH XUMHYECKUH  IKCHEPUMEHT
(mpeBpallleHHUsT OpPraHUYECKUX BEUIECTB IIpU HAarpeBaHUM, IOJY4YEHHE
ATUJIEHA U U3YyYEHHUE €ro CBOMCTB, KAYECTBEHHBIE PEAKIMH HA ajbJAETUbI,
KpaxMmaji, YKCYCHYIO KHCJOTY; JeHaTypanusi O€IKOB IpU HarpeBaHuw,
[[BETHBIE pPEAaKIUU OCNKOB; TPOBOJAWUTH pEAKIMH HOHHOTO OOMEHa,
OTIPE/ICNATh Cpely BOJHBIX PACTBOPOB, KAUECTBEHHBIE PEAaKIMHU Ha Cylb(aT-,
KapOoHaT- M  XJOpPUA-aHUOHBI, HA  KAaTHOH  AaMMOHHS;  pellarh
JKCIIEpUMEHTaJbHbIe 3afauu 1o TeMaM "Metamisl" u "Hemeramis") B
COOTBETCTBUU C TMpaBWIAMHM TEXHUKM O€30MacHOCTH Mpu oOpallleHuu ¢
BELIECTBAMHU U J1a0OPAaTOPHBIM 00OPYAOBAHHUEM; MPEACTABIATh PE3YJIbTATh
XMMHUYECKOTO dKCIIEpUMEHTa B (hopMe 3alicH YPaBHEHUH COOTBETCTBYIOIINX
peakuuii u GopMyIUPOBATH BBIBOJIBI HA OCHOBE 3THUX PE3YJIbTATOB;

- YMETb aHAJTU3UPOBATh XUMUYECKYIO HH(OPMAIIHIO, TOTy4aeMYI0 U3 pa3HbIX
HCTOYHUKOB (CpeAcTB MaccoBoi nHpopmaluu, cetb IHTepHET u Apyrue);

- BJaJeTh OCHOBHBIMH METOJAaMH HAYYHOTO TIO3HAHMSI BELIECTB U

XUMHYECKUX  SIBIEHUM  (HaOmioneHue,  M3MEpPEeHHe,  IKCIEPHUMEHT,
MOJICTMPOBAHNE);

- YMeThb IpPOBOJAUTH pPacyeThl MO XUMHUYECKHUM (opMyaamM M ypaBHEHHIM
XMUMHUYECKHX PEaKUUMH C  HUCMNOIb30BaHUEM  (PU3MUECKUX  BEIMYUH,

XapaKTePU3YIOIINX BEIIECTBA C KOJUYECTBEHHOW CTOPOHBI: MAcChl, 00beMa
(HOpMasbHBIC YCJIOBHsSI) Ta30B, KOJUYECTBA BEIIECTBA; HCIOJIH30BATh
CHCTEMHBbIC XMMUYECCKHE 3HAHWS Il TPUHSATHS DPEHICHUH B KOHKPETHBIX
YKU3HEHHBIX CHTYallUsX, CBA3aHHBIX C BEIIECTBAMH U X IIPUMEHEHUEM




TUTUEHBI, peCcypcocOepekeHusi, MpPaBOBbIX W
TMYECKMX  HOPM, HOPM  HH(POPMALMOHHOU
0e30I1aCHOCTH;

- BJIaICTh HABBIKAMH PACIIO3HABAHWA W 3alIUTHI
nHpopMannu, HHOOPMAITHOHHOK 0€3011aCHOCTH
JINYHOCTH;

OK 04.
OddexTuBHO
B3aUMOJICVCTBO
BaTh U
paboTtath B
KOJUICKTHBE H
KOMaH/Ie

- TOTOBHOCTb K CaMOPa3BUTHIO,
CaMOCTOSITEIbHOCTU U CAMOOTIPEIEIICHUIO;
-OBJIAJICHHE HaBBIKAMU y4eOHO-
HCCIIEIOBATENBCKOM, MPOEKTHOM W COLHMAIBHOU
JEeITEILHOCTH;

Osaanenue YHHMBEPCAJIbHBIMHU
KOMMYHUKATHBHBIMU 1€HCTBUAMM:

0) coBMeCTHAasl AeATeJIbHOCTD:

- TIOHUMaTh ¥ HCIOJB30BaTh MPEUMYIIECTBA
KOMaHJHOU W MHIUBUIyaTbHON PabOTHI;

- TpUHUMATh I COBMECTHOW NEATEIbHOCTH,
OpPraHU30BBIBaTh U KOOPJIUHUPOBATH JIEHCTBHS IO
€¢ JOCTHIKCHUIO: COCTaBJIATH IIIaH JICHCTBHIA,
pacrpenensaTh POJu ¢ YIeTOM MHEHUH YYaCTHHKOB
00CYX1aTh pe3yabTaThl COBMECTHOM pabOTHI;

- KOOPJAMHHUPOBAaTH M BBINOJHATH paboOTy B

YCIIOBUAX pCajibHOI O, BHUPTYAJIIbHOT'O u
KOM6I/IHI/IpOBaHHOFO B3aHMOHeﬁCTBHH;
- OCYHICCTBIISITH IMMO3UTHUBHOC CTPATCTHUYCCKOC

MIOBEJICHUE B PA3JIMYHBIX CUTYaLUsX, MPOSBIATH
TBOPYECTBO U BOOOpa)KeHUE, ObITh HHUIIMATUBHBIM
OBJ1ajieHNe YHUBEPCAJbHBIMH PeryJIsITHBHbIMHU
JefCTBUSIMH:

I') NpUHATHE ce0s U APYTHUX JIOJCH:

- IPUHUMATh MOTUBBI M apPTYMEHTHI JPYTUX JIHOAEH
[IPU aHAJIN3€E PE3yJbTATOB JAEATEIbHOCTH;

- TIpU3HaBaTh CBOE MPABO M MPaBO APYTUX JrojAeH

- yMeTb IUJIAHUPOBAaTh M  BBINOJIHATH XUMHUYECKUH  OKCIEPUMEHT
(mpeBpallleHHUsT OpPraHUYECKUX BEUIECTB MpPU HArpeBaHUM, IOJyYEHHE
STWJIEHA U W3YyYEHHUE €ro CBOICTB, KaueCTBEHHBIE pPEaKIMU Ha allbJeTU[bl,
KpaxMmai, YKCYCHYIO KHCJOTY; JeHaTypanusi O€IKOB NpH HarpeBaHuw,
[BETHbIE pEaKIUH OEJIKOB; MPOBOJUTH pPEaKIUUd HOHHOTO OOMeEHa,
OTIPENENIATh Cpeay BOAHBIX PAaCTBOPOB, KaueCTBEHHbIE peaKklMu Ha cynabdart-,
KapOoHaT- M  XJOpPUA-aHUOHBI, HA  KaTHOH aMMOHHUS;  pellarh
JKCIIepUMEHTaJbHble 3afaun 1o TeMaM "Mertamisl" u "Hemeramisl") B
COOTBETCTBUU C TMpaBWJIAMHM TEXHUKH OE€30MaCHOCTH MpH OOpalieHUuu C
BEIIECTBAMHU U JIAOOPATOPHBIM 00OPYAOBAaHUEM; MPEACTABIATh PE3YIbTATh
XMMHYECKOT0 IKCIIEPUMEHTA B (pOpMe 3alIUCH YpPaBHEHHH COOTBETCTBYIOIIUX
peakiuii 1 GopMyINpPOBAThH BBIBOJBI HA OCHOBE ITUX PE3YIbTATOB




Ha OIINOKH;
- pa3BHBaTh CIIOCOOHOCTH MOHUMATH MU C
MTO3UIIUHU IPYTOTO YEIOBEKa,

OK 06.
[IposBasaTe
TPk IaHCKO-
MaTPUOTHUECKY
O TIO3UIIHIO,
JEMOHCTPHUPOBA
Th OCO3HAHHOE
MOBEJICHHE Ha
OCHOBE
TPAIUITHOHHBIX
oOIIeUeroBevec
KHX IIEHHOCTEH,
B TOM YHCIIE C
Y4EeTOM
rapMOHH3aIUN
ME)KHAITMOHAITb
HBIX U
MEKPEITUTHO3H
BIX OTHOIIICHHUM,
MIPUMEHSATH
CTaHIapThI
AHTUKOPPYIIU
OHHOT'O
ITOBCICHUS.

ChopMUPOBaHHOCTh YMEHHUSI OIHCHIBATH
3HAYUMOCTb CBOEH Mpodeccuu, IPUMEHAITh
CTaH/IapThl aHTUKOPPYILMOHHOTO NIOBEICHUS

chopMHPOBATH [OHATHE rpaXk JaHCKO-MaTPUOTHYECKON [MO3ULUH,
00111e4€eTI0BEUYECKUX LIEHHOCTEH; 3HAYUMOCTh poeccuoHaIbHOM
JEeSTeTBbHOCTH TI0 NMPO(eccHu, CTaHIAPThl aHTHKOPPYIMIIHOHHOTO MOBEICHHS
U IIOCJIEACTBUSL €r0 HAPYILIEHUS

OK 07.
ComeicTBOBaTh
COXPaHEHUIO
OKpYyKaroleu
Cpelbl,

B 006s1acTH 3K0JI0rH4ecKOro BOCIIMTAHUS S

- cpOpMHPOBAHHOCTh HKOJOTHYECKOW KYIBTYpHI,
MIOHMMAaHHUE BJIMSHUS COLMAIBHO-DKOHOMHYECKUX
IIPOLIECCOB  HA  COCTOSHUE  IPUPOJHON W
COLIMANIBHOM  cpellbl, OCO3HaHWE TIJI00AIBHOTO

- chopmMMpoBaTH NpPEICTABICHHUA: O XHMHYECKOH  COCTaBJIAIOLICH
€CTeCTBEHHOHAYYHON KapTUHBI MHUpA, POJIM XUMHUHU B TO3HAHUM SIBJICHUI
opupoibl, B (OPMUPOBAHMM MBIIUICHUS W KYJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHATIBHON IPaMOTHOCTH, HEOOXOAUMOM ISl pelIeHUs] MPaKTHYECKUX
3aa4 M JKOJIOTMYeCKH OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 370POBBIO U




pecypcocoepex
CHHIO,

XapakTepa 3KOJIOTHYECKHX MpoOiIeM;
- IUIAHUPOBAHHME M OCYUIECTBIICHUE ICHUCTBUU B

MIPUPOJHOM CpelE;
- YMeTb COONIOAATh MpaBHiIa SKOJOTHUYECKH IIeJIeCO00Pa3HOTO MOBEJACHUS B

IIPUMEHSATH OKpY)Kalolllell Cpelle Ha OCHOBE 3HAHMs LeJel | ObITy U TPYJOBOM JEATENIBHOCTH B ILIEJIAX COXPAaHEHUS CBOEro 370pOBbS U
3HaHUA 00 YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA, OKpYXKarollled INPUPOAHOU CpeAbl; YUYUTHIBATH ONACHOCTH BO3ACHCTBUS Ha
W3MEHEHUU AKTUBHOE HENPUATHE JACUCTBUHM, NPHUHOCAIIUX | )KUBBIE OPraHU3MbI ONPEICICHHBIX BEILIECTB, IOHUMAsl CMBICI ITOKA3aTENs
KJIMMara, BpEl OKPYXKAIOIIEH Cpeae; MPEAEITBbHON JOYCTUMOM KOHIIEHTPALUH
TIPUHIIUIIBI - yMEHHE TPOTHO3MPOBATH HEOIAroNMpUATHBIE
OepexXIIMBOTO 9KOJIOTHYECKHE TOCIEACTBUSA MPEANPUHUMAEMBIX
MIPOU3BOJICTBA, | ACUCTBUM, IPENOTBpALIATh UX;
3¢ deKTUBHO - pacumpeHue OTIBITA JIeATEIIbHOCTH
JNENCTBOBATh B | DKOJIOTMYECKON HAIIPaBJICHHOCTH;
Ype3BhIYANHBIX | - OBJIaJICHHE HaBbIKAMU y4EOHO-
CHATYaIUAX HCCIIEI0BATENBCKOM, MPOEKTHON U COUAIILHOM
NEeATENBHOCTH;
Texanueckoe IIpakTHYecknii ONBIT:
o6cmyxusanne | UK 1.1. TIpoBepsaTs B3anmonercTaue y310B - IPOBEPKA B3aMMOIENCTBHS y3J10B IOKOMOTHBA.
¥ PEMOHT JIOKOMOTHBA.
JIOKOMOTHBA Ymenus:
(110 BHIAM). - BBIIBJISITh HEMCIIPABHOCTH OCHOBHBIX Y3JIOB 000PYIOBaHMS U MEXaHU3MOB

IIOABHKHOI'O COCTAaBa.

3uanusa:

- YCTPOMCTRBA, y3JIbl U MEXaHU3MBI TIOJIBH)KHOTO COCTaBa;

- UHCTPYMEHTBI, KOHTPOJIBHO — U3MEPUTEIIbHBIE IPUOOPHI, TPUMEHIEMbIE
IPU TEXHUYECKOM OOCITY>)KUBaHUH PEMOHTE TIOJIBUKHOTO COCTABa;

- TEXHUYECKast TOKyMEHTaIlUs.

I[IK 1.2. TIlpou3BOauTh MOHTaX,
COE€IUHEHNE u PEryIupoBKY
PEMOHTHUPYEMOTO 00BEKTa IOKOMOTHBA.

pa3bopky,
yacteu

IpakTuyeckunii onbIT:
- MOHTaX, pa300pKa, COeIMHEHHE U PETYIMPOBKA YACTEH PEMOHTUPYEMOTO
00BbeKTa JTOKOMOTHBA.

YMmeHnus:
- IPOBOJIUTH IEMOHTAX, MOHTaX, COOPKY U PETYIHUPOBKY Y3JIOB U
MEXAHU3MOB MMOIBMKHOI'O COCTaBa.
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- HpOBOI[I/ITL peMOHT y3HOB, MEXAaHU3MOB U U3TOTOBJICHHUC OTACIIbHBIX
JeTajied IIOABUKHOI'0 COCTaBa.

3uanus:

- YCTPOMCTBA, Y3716l U MEXaHU3MBI TIOJIBUYKHOTO COCTABA,

- HHCTPYMEHTBI, KOHTPOJIBHO — H3MEPUTEIIBHBIC PUOOPHI, TPUMECHSIEMBIC
IIPH TEXHHYECKOM OOCITY’)KHBAaHHH PEMOHTE TOJIBIDKHOTO COCTABA;

- TEXHUYECKast IOKYMEHTAITHS.

Kontpouss
KadyecTBa
OTPEMOHTHPOBA
HHBIX y3JI0B
00CITy’)KMBaEMO
ro
00opynoBaHus,
AIEKTPUUYECKUX
MalluH,
anmnaparos,
MEXaHHU3MOB U
pudopoB
MOABMKHOTO
COCTaBa.

[IK 2.1. BeimosHATh paboTy Ha CTEHIAX,
M3MEPUTENIBHBIX YCTAHOBKAX JUIsI CCIICTIOBAHUS
COCTOSIHUS Y3JIOB U MEXaHU3MOB TTOJIBIYKHOTO
cocTana.

IIpakTuyeckuii onbIT:
- BBITIOJIHEHHE Pab0T Ha CTEHAAaX, U3MEPUTEIbHBIX YCTAaHOBKAX IS
WCCIIEIOBAHUS COCTOSIHHS Y3JI0B U MEXaHW3MOB MOJIBH)KHOTO COCTaBa.

Ymenuna:

-BBITIOJIHEHUE PabOT Ha CTEH/IAX;

- paboTaTh C U3MEPUTEIHHBIMH MPUOOPAMHU JIJISI ICCIICTOBAHUS COCTOSTHUS
y3J7I0B 1 MEXaHU3MOB TTOJBUKHOTO COCTaBa.

3uanus:

- YCTPOMCTRBA, y3JIbl U MEXaHU3MBI TIOJIBHDKHOTO COCTaBa;

- THCTPYMEHTBI, KOHTPOJBHO — U3MEPUTEIIbHBIE IPUOOPHI, TPUMEHIEMBIC
MIPU TEXHUYECKOM OOCITY)KMBAaHUHM PEMOHTE TIOJIBFDKHOTO COCTaBa;

- TEXHUYECKAasl IOKYMEHTaIIHS.

I[IK 2.2. TIpoBoauTHh WCHBITAaHUS Y3JIOB U
MEXaHHU3MOB MOJBMKHOTO COCTaBA.

IIpakTu4eckuii onbIT:
- IPOBE/ICHNE UCTBITAaHUH Y3J710B U MEXaHU3MOB MOABMKHOTO COCTaBa.

YmMmenusn:

- BBITIOJIHEHHE paboT Ha CTEHAX;

- paboTaTh C K3MEPUTEIBHBIMH MPUOOPAMH TSI HCCIICTOBAHUS COCTOSHUS
y3JI0B U MEXaHU3MOB MOJABMKHOTO COCTaBa.

3HaAHUA:
- YCTPOMCTBA, y3JIbl U MEXaHU3MBbI NIOJIBU’KHOTO COCTaBa;
- HHCTPYMEHTBI, KOHTPOJIBHO — U3MEPUTENbHBIE MPUOOPHI, TPUMEHSIEMBbIE
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IPY TEXHUYECKOM OOCITY>)KUBaHUH PEMOHTE IOJIBKHOTO COCTABA;
- TEXHUYECKAsl TOKYMEHTaLUs.

K 2.3.
JOKYMEHTAIUIO
BEJIOMOCTb.

u

OdopMsTh
COCTaBJISITh

TEXHUYECKYIO
TePEKTHYIO

IIpakTu4eckuii onbIT:
- o(hopMIICHHE TEXHUYECKOM JTOKYMEHTAIIUIO U COCTaBJICHHE JIe(hEeKTHOM
BEJIOMOCTH.

Ymenun:

- IPaBWJIHHO 0(OPMIIATH TEXHUYECKYIO JJOKYMEHTAIIUIO;

- COCTaBJISITH 1e(DEKTHYIO BEIOMOCTh B COOTBETCTBHH C BBISIBICHHBIMU
HapyUIEHUSMH COCTOSIHUS Y3JI0B, MEXaHU3MOB U TTPUOOPOB TOIBIXKHOTO
cocTaBa.

3Hanus:

- YCTPOMCTRBA, y3JIbl U MEXaHU3MBI TIOJIBHIKHOTO COCTaBa;

- UHCTPYMEHTBI, KOHTPOJBHO — U3MEPUTEIbHBIE IPUOOPHI, TPUMEHSIEMbIE
MIPU TEXHUYECKOM OOCITY)KHBAaHUU PEMOHTE TIOJIBIPKHOTO COCTaBa;

- TEXHUYECKast TOKYMEHTAIIHS.
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2. CTPYKTYPA U COJEP)KAHUE OBIIIEOBPA30OBATEJILHON

JAUCHUITIMHBI «XXUMMU S

2.1. O0bemM TUCHMILVIMHBI U BUABI y4eOHOU padoThI

Bua yueOHoii paGoTbl

O0beM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 72
B T.4

O01mee KOJIMYECTBO NPAKTHYECKUX U J1a00PATOPHBIX 3aHATHI 25
OcHoBHOE coiep:KaHue 65
B T. 4.:

TEOpPETHYECKOE 00yUeHne 40
MPAKTUYECKUE 3aAHATHUS 14
ab0paTOPHBIC 3aAHITHS 8
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COepKaHMe (COAePKAHUE 5
NMPUKJIATHOTO MO/YJIfA)

B T. 4.

TeopeTuyYecKoe 0oyueHue 2
MPAKTUYECKHUE 3aHITH 3
IIpomexyTouHas aTrecTanus (3a4er) 1
Hroro 72
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2.2. TeMaTHYeCKHUH IVIAH U COAEPKAHME TUCHUIIINHBI

HaumenoBanue Coaepikanue yueOHOro MaTepuajia (0CHOBHOe U NpodeccHOHATbHO-OPHMEHTHPOBAHHOE), OBLeM 1ACOB ®opmupyemble
pa3iesioB U TeM JJa0opaTOpHbIe U NMPAKTHYeCKUEe 3aHATHS, IPUKJIAIHOH MO1YJ1b KOMIIeTeHI[H U
1 2 3 4
OcHoBHOE coep:kaHue 65
Pazgea 1. OcHOBBI CTPOCHUSA BelleCcTBa 6
Tema 1.1. Conep:xanue yuyeOHOro marepuasa 4 OK 01
Crpoenue CoBpeMeHHast MOJienb cTpoeHust atToMa. CUMBOJIMYECKUUN SI3bIK XUMUU. XUMUYECKUN AIIEMEHT.
aToMoOB DnexTpoHHas KoHGuUrypamus atoma. Kinaccudpukanus XuMUYECKUX JIEMEHTOB (s-, p-, d-2JIEMEHTHI).
XUMHIECKUX BanienTHBIE 251€KTPOHBI. BaeHTHOCTH. DNEKTPOHHAS PUPOIa XUMUYECKOHN CBA3H.
JIEMEHTOB U DJIEKTPOOTPUIIATEIBLHOCTD. BUIBI XUMUUECKOM CBA3M (KOBaJICHTHAS, HOHHAS, METAIJIHUECKas,
fipupoaa BOJIOPO/IHASA) U CIIOCOOBI €€ 00pa3oBaHuUs
XMMHYeCcKOH
CBSI3M. 3
1. CoBpemeHHast MOJIeNIb CTPOCHHS aTOMa.
2. Bunel xumuueckoi cBsi3u (KOBaJIGHTHasl, MOHHAs, METAJNTMYECKas, BOJOPOJHAs) U CHOCOObI ee
o0pazoBaHus
3.Pemienue 3agaHuii Ha YCTAHOBJIIGHHE CBS3UM MEXKIYy CTPOCHHEM aTOMOB U MEPUOAMYECKUM
M3MEHEHHEM CBOICTB XUMUYECKHX DJIEMEHTOB.
IlpakTHYeckue 3aHATHSA 1
1 «Perenne 3a1anuii Ha COCTaBICHUE XUMHUECKUX POPMYI IBYXaTOMHBIX COSTUHEHH ». 1
Tema 1.2. OcHoBHOe coep:xaHue 2 OK 01
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4 «PacueTsl 110 YpaBHCHUAM XUMHUYCCKUX peaKHI/Iﬁ C UCITIOJIb30BAHHUECM MACCBhI».

«PacdyeTpl MO ypaBHEHHSM XUMHUYECKHX pEaKlUUid C HCIOIb30BAHHEM Macchl, o0bema
(HOpMaJIbHBIE YCIIOBUS) Ta30BY.

[epuoauuecknii | Coaep:kanue y4eGHOro MaTepuasia 1 OK 02
3aKOH U Ta0Juna
1. 1.3aKk0HOMEpPHOCTH U3MEHEHUS CBOMCTB XUMUYECKHUX JJIEMEHTOB, 00pa3yeMbIX HMH BEIIECTB. 1
MenaesieeBa.

I[IpakTHYeckne 3aHATHS 1
) «Perrenne nmpakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN HA XapaKTepU3aIUIO 1
XUMHUYECKUX DJIEMEHTOBY.

Pa3nen 2. XumMnueckue peakuuu 11
Tema 2.1. Tunsl | OcHOBHOE coepKaHUE 6 OK 01
XUMHYECKUX Knaccudukarus v TUIIBI XUMHYECKUX PEAKIIUKA ¢ y9acTHeM HeopraHudeckux BemiecTB. CocTaBieHue
peaKumii. YpaBHEHUN PEAKIIN COSTUHEHNS, Pa3I0KECHUs, 3aMENICHHs, 0OMEHa, B T.4. PEaKIIMi TOPEHMUSI,

OKHCIIEHUS-BOCCTAHOBIICHUSI.
VYpaBHeHUs OKUCIICHHS-BOCCTaHOBJICHH . CTeneHb okucieHns. OKUCIUTENb U BOCCTAHOBUTEITb.
CocraBiieHHE U YpPaBHUBAHNE OKUCIUTEIFHO-BOCCTAHOBUTEIIBHBIX PEAKIIMI METOIOM JIEKTPOHHOTO
6anmanca. OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU B IPUPO/IE, TPOU3BOICTBEHHBIX MPOIIECCax U
KU3HEAEITEIIbHOCTH OPTraHU3MOB
1.Knaccudukarus 1 TUITBI XAMAYECKUX PEAKITUH.
2.YpaBHEHUSI OKUCIICHUSI-BOCCTAaHOBJIEHUSI. CTENEHb OKUCICHHUS. 3
3.CocraBieHue ypaBHEHHU peakiuii.
IIpakTHYeckue 3aHATHS 3
3 | «OCHOBHBIE KOJIMYECTBEHHbIE 3aKOHBl B XMMHUU M PACUEThl 0 YPaBHEHUSIM XUMHYECKUX
peakium».
3
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OK 01

MexmonekynspHble B3auMoeiicTeus. Kpucraaioruaparsl. ArperatHbie COCTOSIHUS BEIIECTBA.
Kpucrannuueckue u amopdHsie BemiectBa. THNBI KPUCTAUINYECKUX PelleToK (aToMHas,
MOJIEKYJISIpHAsi, MOHHAs, METAJJIN4ecKas). 3aBUCUMOCTh (PU3NYECKHX CBOMCTB BEIIeCTBA OT THIA
KpUCTATMYECKON pemeTku. [IpuunHbl MHOTOOOpa3Hsl BEIIeCTB.

CoBpeMeHHbIE TPEICTaBICHUS O CTPOCHUU TBEP/BIX, KUJIKUX U ra3000pa3HbIX BemecTB. Kuakue
KPHUCTAILIBIL.

Tema 2.2. OcHoBHOE coep:kaHue
DaekTpojuTudec | Teopus 3neKTpOIUTUUECKON nuccounannu. MoHbl. DneKTpoauTsl, HEANEKTPOIUTHI. Peakiiuu HoHHOTO 3 OK 04
Kas qucconmnanus | oomena. CocraBiieHHe peaknii HOHHOTO OOMEHa IMyTeM COCTABIICHHS UX MOJHBIX U COKPALICHHBIX K 1.1
U MOHHBII 00MeH. | MOHHBIX ypaBHEHUN. KHCIOTHO-OCHOBHBIE peaklIUU. 3a/laHusl HAa COCTaBJICHUE HOHHBIX peaKuil K 2.2
- K 2.3
1. Teopust 2IEKTPOTUTUYECKON AUCCOLIUALINH.
2. Peakiiuu MOHHOTO OOMEHa. 3
3. CocTaBiieHHE TIOJHBIX M COKPAIIEHHBIX MOHHBIX YPaBHEHUHN peakiinii HOHHOTO 0OMEHa.
JlabopaTopHble 3aHATUSA 1
1 “Turnbl XUMHYECKUX PEAKIINT . 1
Koutpoabnast padora 1
1 | Ctpoenue BemecTBa 1 XUMUYECKUE PEAKIUY.
Pa3nen 3. CTpoeHue U CBOIiCTBA HEOPTAaHUYECKHUX BEleCTB. 16
Tema 3.1. OcHOBHOE co/lep:KaHue OK 01
Knacenpuxamus, | [Ipeamer Heopranmdyeckoi xumun. B3anmocs3p Heoprannueckux Bemects. Kiaccuguxkanus OK 02
HOMEHKJIATYpa M | HeopraHuueckux BemiecTB. [IpocTsie u crnoxHbie BeniecTBa. OCHOBHBIE KJIACCHI CJI0KHBIX BelleCTB IK 1.1
cTpocHue (oKcHABL, TUAPOKCUABI, KUCIOTHI, coM). HoMeHKIaTypa 1 Ha3BaHUE HEOPraHUYECKUX BEIIECTB UCXOIS K 1.2
HEOPraHu4eCKUX | y3 yx XUMUIECKON (POPMYJIIBI MIIH COCTABIICHUE XUMUYECKON (hOPMYITBI HCXO/I U3 HA3BaHUS BEIECTBA [IK 2.2
BCINECTR. 10 MEX/IYHapOIHOM WJIM TPUBHAIBHON HOMEHKIIATYPE. 4
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1.Knaccudukarus HeopraHnueckux BemecTB. [IpocTbie U ClI0KHBIE BEIIECTBA.

2.ArperaTHble COCTOSTHUS BEILIECTBA.

3.Turbl KpUCTANINYECKUX PELIETOK.

4. 3aBUCUMOCTb XMMHUECKON aKTUBHOCTH BELIECTB OT BUAA XUMUYECKON CBSA3H U TUIA
KPUCTAJUIMYECKOM PEIIETKH.

HpaKTuquKue 3aHATUSA

«Pemenne npakTHYecKUX 3aJaHui 10 KJacCUPUKAIIMN, HOMEHKIAType U XUMUYECKUM
(hopMysiaM HEOPraHUYECKUX BEILIECTB».

Tema 3.2.
dusuko-
XUMHUYECKUeE
CBOMCTBa
HEOPraHu4ecKux
BellleCTB.

OcHoBHOE conepxaHue

Mertamnsl. O0mue ¢puznyeckne U XUMHUYECKUe cBolcTBa MeTauioB. CrocoObl MOTy4eHus. 3HAUEeHHe
MCTAJUIOB W HEMETAJJIOB B MNPUPOAEC U KUBHCACATCIBHOCTH YCJIOBCKA W OPraHu3MOB. KOppO3I/I${
METaJJIOB: BUABI KOPPO3HUH, CIIOCOOBI 3aLIUTHI METAJUIOB OT KOPPO3UU

Hemeramnel. OOmmue ¢u3nMveckue M XUMHUYECKHE CBOMCTBA HEMETA/UIOB. THIUYHBIC CBOMCTBA
HemerauioB [V— VII rpynn. Knaccudukanus u  HOMEHKIAaTypa COEAMHEHUN HEMETAJUIOB.
KpyroBopoTsl GMOr€HHBIX JIEMEHTOB B IPUPO/IE

XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMUECKUX BEIECTB (OKCUIOB, THIPOKCHIOB,
KHCIIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX

COGHHHGHHﬁ, BBICHIUX OKCHUJOB U THAPOKCHUIOB. 9J'IeKTp0J'IPI3 coJIei.

1.Metamnbl. CriocoObI MOTyYCHUS.

2. Koppo3sus MeTauioB

3. Hemetamiael. THONYHBIE CBOMCTBA HEMETAJLIOB.

4. XuMHYECKHE CBOMCTBA OCHOBHEIX KIIACCOB HCOPIraHN4YCCKUX BCUICCTB

5. 3aKOHOMepHOCTI/I B U3MECHEHHUM CBOMCTB IMMPOCTBIX BCUICCTB.

OK 01
OK 02
K 1.1
IIK 2.2
IIK 2.3
IIK 2.1
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6. DIEeKTpOaIU3 Ccoeil.

IpakTHyeckune 3aHATHS 2
7 . .
«CocraBiicHHE YPAaBHCHUN XUMHYCCKUX PEAKIIAN».
2 «Permenre TPaKTHKO-OPUEHTUPOBAHHBIX TEOPETHUYCCKUX 3aJaHUH Ha CBOWCTBa, COCTaB,
MOJTy4eHUE HEOPTAHMYECKUX BEIIECTB».
Tema 3.3. OcHoBHOE coep:kaHue 2 OK 01
Npentunduxanus OK 02
HeOpraHHYecKuX JlabopaTopHble 3aHATHUS 2 OK 04
BeIeCTB. 2
«M neHTrduKanus HeoOpraHMIeCKUX BEIIESCTB».
2
3 | «gentuduxanms HeOpraHMYecKUX BEUIECTB C UCMOJIb30BAHUEM KaUeCTBEHHBIX PEaKInuii».
KouTtpoJabHas pa6ora 1
2 CBolicTBa HEOPraHMYECKHUX BEIIECTB
Pa3nen 4. CTpoeHue U CBOIiCTBA OPraHUYecKHUX BelIeCTB 24
Tema 4.1. OcHOBHOE co/lep:KaHue OK 01
Knaccuduxamus, | [losBnenue u pa3BuTue opranndeckoil XuMun kak Hayku. [Ipenmer oprannyeckoit xumun. Mecto u K 1.1
CTPOCHHE H 3HaYEHUE OPTaHNYECKOM XMMHH B CHUCTEME €CTECTBEHHBIX HaYK. K 2.2
HOMEHKJIATYpa XUMUYECKOE CTPOCHHE KaK MOPSAIOK COCIUHEHHsS aTOMOB B MOJIEKYJIE COTJIACHO WX BaJCHTHOCTH. 0K 2.3
OpraHHYecKHX OcHOBHBIE MOJIOKEHUSI TEOPUH XUMHUYECKOTO CTPOCHHS OpraHuyYecKux coeaunenud A.M. byrneposa. 5
BeleCTR VYrnepoaHblil CKEJNeT OpPraHu4ecKOl MOJEKYJbl. 3aBUCHMOCTb CBOMCTB BEIIECTB OT XUMHUYECKOTO

CTpOEHUs MOJIEKY. M30Mepus u N30MEpPHI.

[Tonsitue o ¢pyHkMoHanbHOM rpymnme. Panukan. [TpuHiune! kiaccudukanum opraHuuecKux
coemHeHU. MexayHapoiHas HOMEHKJIATypa U IPUHLUIIBI HOMEHKJIATYpbl OPraHUYeCKUX
coequHenuil. [lonsTue 06 a30TcoAepKalUX COSTMHEHUAX, OMOIOTMUECKH aKTUBHBIX BEIleCTBaX
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(yrneBopax, skupax, Oeskax U Jp.), BBICOKOMOJIEKYJIIPHBIX COEMHEHUSIX (MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BEHO)

1.IIpeamer opranndeckoit xumuu. OCHOBHBIE MOJI0XKEHUS Teopun. M3omepus u n3omepsl.

2. [lonsATHE O PYHKIIMOHAIBHOM I'pyIe. KIACCH(PUKAINN OPraHNUECKUX COCTMHEHUH.

HpaKTuquKue 3aHATUSA

9 | «CocTraBiieHrE NOJHBIX U COKPAILIEHHBIX CTPYKTYPHBIX (POPMYJI OPraHUYECKUX BEIIECTB».

«Pacuetsl mpocTeiiien (opMysbl OpraHu4ecKO MOJIEKYIIbI, UCXO/IS U3 AIIEMEHTHOTO COCTaBa

10 (B %)».

Tema 4.2.
CBoiicTBa
OpPraHMYecKux
coeIMHEHHI.

OcHOBHOE coep:KaHue

OU3NKO-XMMHYECKHE CBOWCTBA OPraHWYECKUX COCAMHEHUH OTIEIbHBIX KIIaccOB (OCOOEHHOCTH
KiIaccuuKalui ¥ HOMEHKJIATYpbl BHYTPH KJlacca; TOMOJIOTMYECKHH psg W oOmas dopmyna;
n3oMepust; PU3NIECKHE CBOMCTBA; XUMHUYECKUE CBOMCTBA; CITOCOOBI TIOJTyYCHUS ):

— TpeJeNbHbIE YIIeBOAOPObl (JIKaHbl M IMKJIOAJIKaHbl). ['OopeHre MeTaHa Kak OJMH W3 OCHOBHBIX
HMCTOYHUKOB TeIlJIa B MIPOMBIIIJIEHHOCTH U ObITy. CBONCTBA MPUPOIAHBIX YIIIEBOIOPOIOB, HAXOXKICHHUE
B MPUPOJIE U IPUMEHEHNE AIKAHOB;

— HemnpeAenbHbIe (aJKeHbl, ANKUHBI M aJIKaJAUEHbI) W apoMaTUYECKue yrieBoaopoisl. [opeHnue
aleTUJIeHa KaK KICTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHU JJIs1 CBAPKHU U PE3KU METAJUIOB

— KHUCJIOPOJICOIEPIKAIUE COSAUHEHUS! (CTUPTHI M PEHOJIbI, KAPOOHOBBIE KUCIOTHI U 3(DUPBI, AJbAETHIbI
U KETOHBI, XKUPBI, yriaeBoibl). [IpakTuyeckoe NpUMEHEHHE STUJICHTIMKOJIA, TIHUIepUHa, (eHoa.
[Ipumenenne ¢opManbaeruia, aneTanbIeruia, YKCYCHOM KHCIOTHl. Mplla Kak COJIM BBICHIMX
KapOOHOBBIX KUCIOT. Morolie cBOKWCTBa MbLa

— a30TCcoJepiKalllfe COeAUHEHHs] (aMUHbI W aMUHOKHUCIOTHI, Oenku). BbICOKOMONEKyIspHbIE
coeMHEHUs (CHHTETUYECKUE U OMOJOTHYEeCKH-aKTHUBHBIE). MOHOMED, MOJIUMEp, CTPYKTYPHOE 3BEHO.
[Tonumepu3zanus 3TUIEHa KaKk OCHOBHOE HaIlPaBJICHHUE €r0 UCIO0JIb30BaHU.

I'eneTnyeckas CBSI3b MEXKy KJIACCAMHM OPraHUYECKUX COECTMHEHUN

1. ®HU3UKO-XUMHYCCKUE CBOMCTBA U MNPUMCHCHUC MPCACIBbHBIX YIJICBOJOPOAOB.

2. OU3UKO-XUMHYCCKHE CBOMCTBA U MNPUMCHCHUC HCTIPCACIIbHBIX YIJICBOAOPOIOB.

OK 01
OK 02
OK 04
IIK 1.1
IIK 2.2
IIK 2.3
IIK 2.1
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3. ®U3UKO-XUMUYECKHE CBOMCTBA U IPUMEHEHNE apOMATHUYECKUX YTJIEBOIOPOIOB.

4. OU3HKO-XUMHUYECKHUE CBOMCTBA U IPUMEHEHUE CITUPTOB M (PEHOJIOB.

5. OU3UKO-XUMHYCCKHE CBOMCTBA U IMPUMCHCHUC AJIbACTUAOB U KCTOHOB.

6. OU3UKO-XUMHUYECKUE CBOMCTBA U IPUMEHEHHE KapOOHOBBIX KHCIIOT U d(UPOB.

7. MbLu1a Kak coJiM BBICIIUX KapOOHOBBIX KUCIOT. CBOMCTBA M IPUMEHEHHE.

8. CocTaBlIeHHE CXeM PEAKIUH, XapaKTepU3YyIOIMNX XUMUYECKHNE CBOWCTBA OPraHNYECKUX COSIMHEHHH.

9. CocraBiieHHE CXeM PEaKIMH, XapaKTepU3YIOIINX XUMUYECKHUE CBOMCTBA OPraHUYECKUX COEMHEHUMN.

IIpakTHyeckue 3aHATHS

11. | «CBoiCTBa OpraHUYECKUX COCTUHEHNN OTIAEIBHBIX KJIaCCOB OPTaHUYECKUX BEIIECTBY.

«Pemenne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUI Ha CBOICTBA OPraHUYECKHX

12 .
COEIUHEHUN».

JlaGopaTopHble 3aHATHSA

4 | “IIpeBparnieHusi OpraHM4YE€CKUX BEILIECTB MPU HarpeBaHUM .

Tema 4.3.
Npentundurkanus
OPraHuYecKux
BellleCTB, UX
3HAYeHHe N
NpUMEHEeHue B
OBITOBOM M
NPOM3BOJACTBEHHO
M eI TeJIbHOCTH
yeJI0BeKa.

OcHOBHOE co/lep:KaHue

buooprannueckue coenunenus. I[IpuMenenue u Ouonoruueckas poJib yriueBoaoB. OkucieHue
yIJI€BOJOB — KMCTOYHUK OJHEPrUU KUBBIX OpraHu3MoB. OOnacTu NpUMEHEHUS aMUHOKHUCIOT.
[IpeBpaimenuss OenkoB mOHIIM B opranusme. buonornueckue ¢yHkuuu OenkoB. buonoruueckue
¢byHKMY kUpoB. Posb oprannveckoll XMMUU B PeLIEHUU MpoOJIeM MUIEBOH 0€30macHOCTH

Ponb opranndeckoit XuMuM B pelIeHUH TPOOJIeM SHEPIeTHICCKOM 0€30MacHOCTH, B Pa3BUTHH
MEUIIMHBI, CO3/IaHUU HOBBIX MAaTEPHUAJIOB, HOBBIX MICTOYHUKOB SHEPTUU (aJIbTEPHATUBHBIE HCTOUHUKU
sHepruu). OnacHOCTh BO3JICHCTBUS HA KUBbIE OPraHU3Mbl OPTaHUYECKHUX BEIIECTB OTACTBHBIX KIACCOB
(YrnieBoJopoibl, COUPTHI, (PEHOIBI, XJIOPOPTaHUYECKHE POU3BOIHBIE, alTbACTUIBI U JIP.), CMBICI
MoKa3aTes NpeIebHO T0NyCTUMOM KOHIICHTPAlluU

OK 01
OK 02
OK 04
IIK 1.2
IIK 2.2
IIK 2.3
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1.IIpumenenue u 6uoJIOTHYECKasi PoJib YrieBoA0B. OKUCIIEHUE YIIIEBOJOB. AMUHOKHUCIIOTHI.

2. [IpeBpamenus 6enkoB buonornueckue pynkunn 6enkoB. bruonornyeckne GyHKIUHU KUPOB.

3. Poib OpFElHH‘-ICCKOﬁ XMMHUHU B CO3JaHNH HOBBIX MAaTCPHAJIOB, HOBbIX HCTOYHHUKOB SHCPIUH.

4. OnacHOCThb BOBHGﬁCTBHﬂ Ha )XUBBIC OPraHU3Mbl OPraHNYCCKNUX BCUICCTB OTACIIbHBIX KJIACCOB.

JlabopaTopHble 3aHATUSA

5 | “UnenTtudukamnuss OpraHuYECKUX COCTUHEHUHN OTIACIBHBIX KJIACCOB” .

6 | «/lenarypanus 6enka npu HarpeBaHuU. L[BeTHbIE peakiuy OENKOB».

KounrpoJsbHas padora

3 | CTpykTypa OpraHM4eCKUX BEILECTB

4 CBolicTBa OpraHMYECKUX BEILIECTB

e 5. MHeTHYeCKHE U TePMOANHAMUYECKH HOMEPHOCTH NMPOTEKAHNA XUMHYECKHX 110107

Pa3nen 5 Kune ecKHue epMo a ecKHe 3aKOHOMEPHOC oTeKa ecK eak

Tema 5.1 OcHOBHOE co/lep:KaHue OK 01
CkopocTthb CKOpOCTh pEaKIuu, €€ 3aBUCHMOCTh OT Pa3JUYHBIX (PAKTOPOB: MPHUPOJBI PEarupyIONIUX BEIIECTB, OK 02
XHUMHYECKUX KOHIICHTPAIIMM PEarupyroIIuX BEIIECTB, TEMIEPaTypbl W IUIOMIATH PEAKIMOHHOW ITOBEPXHOCTH. K 1.2
peaKImii. Tennosie 3h(HEKTHI XUMUYECKUX PEAKIIUNA. DK30- U IHIAOTEPMUUCCKUE, PEAKIIUH. K 2.1
XHMHYECKOe O6partuMocTh peakiuii. XUuMHUYECKOE PABHOBECUE M €T0 CMEIICHUE TI0]T JCHCTBUEM Pa3IMYHbIX K 2.2
paBHOBecHe. (hakTOPOB (KOHIIEHTPAIUS PEareHTOB WK MPOIYKTOB PEAKIINH, JaBJICHUE, TeMIIepaTypa) s CO3JaHUs ’

OINTUMAJIbHBIX YCIIOBUU MPOTEKaHUsI XUMHUECKUX ITpoueccoB. [Ipunmun Jle [larense

I.CKOpOCTL peaKknuu, €€ 3aBUCUMOCTD OT PA3JIMIHBIX (I)aKTOpOB.

2. TennoBble 3P PEKTHl XUMUUECKUX PEAKLINH.

3. Xummnueckoe paBHoBecHe U ero cmenienue. [Ipunnun Jle Hatense.
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HpaRaneCRne 3aHATUSA

OK 01

OK 02
13 | «Pemnienne npakTUKO-OpUEHTUPOBAHHBIX 3a1aHUN». K 1.2
1K 2.2
14 | «Pemenue npakTUKO-OpUEHTUPOBAHHBIX 3a/laHUM Ha npuMeHeHue npuHiuna Jle-llatenbe». K 2.3
Pazneua 6. PacTBOpBI
Tema 6.1. OcHoBHOE coep:kaHue OK 01
Ilousitue o PactBopenne kak ¢(usmko-xumudeckuii mnpouecc. PactBopsl. CriocoObl MPUTOTOBIEHUS PAaCTBOPOB. OK 02
pacrsopax. PactBopumocTs. MaccoBasg jgoist  pacTBOpeHHOTo BemiecTBa. C(CMbICH TOKa3aTens MpeneiabHO OK 07
JOTYCTUMON KOHIEHTPAIMHU U €T0 UCIIOJIB30BaHUE B OLIEHKE AKOJIOTMYECKOI 0€3011acCHOCTH. K 1.2
[IpaBuna 3K0JIOTUYECKH 11€7€CO00pa3HOTO MOBEACHUS B OBITY U TPYIOBOM JEATEIBHOCTH B IEINAX K 2.3
COXPAHEHUS CBOETO 3I0POBbA U OKPYKAKOUIEH MPUPOJHOM CPEJIbl; OACHOCTh BO3ACHCTBUS Ha JKUBBIE ’
OpraHU3Mbl ONPE/IEIEHHBIX BEIIECTB.
Pemenmne npakTHKO-OpUEHTHPOBAHHBIX PACUETHBIX 33JaHUN Ha PacTBOPHI, UCIIOJIb3yeMbIe B OBITOBOM
Y IPOM3BOJICTBEHHOM JESITETbHOCTH YeJIOBEeKa
1.PactBopbl. PacTBOprMOCTh. MaccoBasi 10151 paCTBOPEHHOTO BEIIECTBA.
2. Pemennie npakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 33JaHUN HA PACTBOPBI.
Tema 6.2. OcHoBHOE coep:KaHue OK 01
UccnenoBanue OK 02
CBOICTB PacTBOPOB JlabGopaTopHble 3aHATHS OK 04
I[IK 1.2
7 | «Pemenue 3a1a4 Ha MPUTOTOBIIEHUE PACTBOPOB».
[IK 2.2
8 | «IIpuroroBnenue pacTBOPOB». 1K 2.3
IIpodeccnonaIbHO-OPHEHTHPOBAHHOE CO/IeP:KaHMeE (Coiep:KaHMe TPUKJIAHOTO MOLYJIs1)
OK 01

Pa3zpen 7.

XuMus B ObITY M IPOM3BOACTBECHHON NeATEILHOCTH YeJ10BEeKA
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Xumusi B ObITY U

OcHoBHOe coepkaHue

OK 02

IIPOU3BOJICTBEHHON |HoBeillne 10CTHKEHUS XUMUYECKOM HAaYKU U XUMUYECKOH TexHonoruu. Posib xumuu B odecrieueHun OK 04
NCATCIIBHOCTH 9KOJIOTHYECKOM, SJHEPreTUICCKON U MUIIEBON 0€30MacCHOCTH, pa3BUTHH MEAUIMHGI. [IpaBuia moucka u 2 OK 07
ICIOBCKA aHaJIM3a XUMHUYECKON MH(POPMAIIUK U3 PA3IMYHBIX HCTOYHUKOB (Hay4YHas U y4eOHO-HAyqHAsI MK 1.1
JauTepaTypa, CpecTBa MaccoBoi nHpopmaluu, cetb HTEpHET) MK 2.2
. . . [IK 2.3
1.Hogelinme 10CTUXKEHUS XUMUYECKON HAyKH U XUMUYECKOU TEXHOJIOTUH.
) K 2.1
2. IlpaBuiia noucka U aHaIM3a XUMUYECKON MH(OPMAIIUU U3 PA3TNYHBIX HCTOUHHUKOB
IIpakTnueckune 3aHATHS 3
15 «[lonck m aHanmu3 KeWcoB O MPUMEHEHHWU KOHCTPYKIIMOHHBIX MaTepHajioB, HAHOMAaTEepUaJoB,
TEKCTUJIHHBIX BOJIOKOH».
16 | «Ilouck u aHanu3 KeHCOB O MPUMEHEHUN UCTOYHUKOB SHEPTUU». 3
17 «[Tonck m aHamu3 KeHCOB O MPUMEHEHUU OPTAaHUYECKUX U JIEKAPCTBEHHBIX BEIIECTB, OBITOBOM
XUMUU».
IIpome:kyTOUHAS aTTecTANMS MO AMCIHUIJIMHE (3a4eT) 1
Bcero 72
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3. YCJOBUS PEAJU3ALIMM TPOTPAMMBI OBLIIEOBPA3OBATEJILHOM
JUCHUATNIUHBI

3.1. TpeOoBaHUA K MUHMMAJIbHOMY MAaTEPHAJIbHO-TEXHUYECKOMY
odecneyeHHIo

Jist  peanuzanuu  OpOrpaMMbl JUCHMIUIMHBI MPEIYCMOTPEHBI  CIEAYIOIINE
cHenuaibHble TOMEIIECHUS: Y4eOHbI KaOMHET XUMHUU W/WIM y4eOHOM XMMUYECKOU
nabopatopuu.
OcHoBHoe neyatHoe u3nanue: ['.E.Pynsutuc, ®.I'. ®enpaman «Xumus» (6a30BbIi
YpOBEHB), Y4YEOHMK JIsI  0Opa3oBaTENbHBIX  OpraHW3alMil,  PeaTu3yIINX
oOpa3oBaTeiabHbIE IPOrPaMMBbl CPeHET0 MpodhecCHOHaTBLHOr0 00pa3zoBaHus. MockBa,
AO «M3narensctBo «lIpocsemenuney, 2024 r.,

IHocagounbie MecTa 00y4alOIIMXCHA: CTOJOB -13WT., cTynbeB- 26 mT. Cton s
MaJIOMOOMJIBHBIX TPYIIN 00yYatOIIUXCS.

PaGouee MecTO nmpemnmoxaBaTessi: CTOJ U CTYJI - 1 1IT., TEPCOHAIBHBINA KOMIBIOTED C
BBIXOJIOM B UHTEPHET-1 MIT., MyJIbTUMEUUHBIN TPOEKTOp-1 T., AKpaH-1 miT.,
npuHTEp-1 MmT., JOCKa KiaccHas (MesoBasi)-1 miT., penupkyasTop-1 mr., mxadsl 11
XpaHEHUs Y4eOHbIX MOCOOMI-3 IT.

BriTsoxHOM mikad- 11T,

Celi¢h st XpaHEHUS OMACHBIX PEaKTUBOB, MIKA(bI 711 peaKTUBOB U 000PYyI0BaHUS,
mKkadbl 7151 XpaHeHUsT YIEeOHBIX TTOCOOMIA.

Crenabl: «Tabnuia pacTBOPUMOCTH KUCIIOT U OCHOBAHUIY, «AJITOPUTM
XapaKTEPUCTUKHU BEIIECTBA», «AJITOPUTM OMUCAHUS PEAKIIUNY, K AJITOPUTM PEIICHUS
PACUETHBIX U AKCIIEPUMEHTAIIBHBIX 3a7au», «DPOpMyJibl I pacueTOBY,
«I"OMONIOTHYECKUN PSJT OPraHUYECKUX COeUHEHNIY, «[leprnoauueckas cucrema
MenpeneeBay, « QNEKTPOXUMUUYECKUN sl HATTPSIKEHUST METAJJIOBY.

Kounekuun: «HYyryH u cransy, « Tommsoy», «MuHEpaIbHbBIE U TOPHBIE TOPOJIBDY,
«Ctexno», «HedTs u HEGTEPOIYKTHIY, «BonokHay, « MeTabl U CIIaBbI»,
«KaMeHHBII yroJiby, « ATIOMUHUN.

Mopean: [IpocTpaHCTBEHHBIE PELIETKU- JUOKCUIA YTIIEPO/a, IOBAPEHHOM COJIH,
anmasa, rpadura.

Mogenu KpuTaainueckoi peleTku Maraust U meau. HaGopsl 17151 mocTpoeHust
MOJIEJIEN MOJIEKYJ OPTaHUYECKUX COEIUHECHUN.

KommuiekTsl 1abopaTOpHBIX MPUHAAJIEKHOCTEH (IITaTUB, TPOOUPKH, KOJIOBHI,
peakTuBbl) -13 HAOOPOB

Mmcpo.ﬂaﬁopaToplm AJIA MPOBEACHUA XUMHICCKHUX IKCIICPUMCHTOB:
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MUINETKU-KaNeJIbHUIBI-6 IIT., MUKPO-CKOMBI-3 LIT., JIYIbI-6 IIT., IPEIMETHBIE U
ITOKPOBHBIE CTEKJIA-25 MIT., IUIAHIIETHI JUIs KalleJIbHbIX peakuuii-13 mr.,
dbunpTpoBanbHas Oymara, CTEKJISIHHbIC AJTOUYKU U TpYOOUKu (HAOOpHI- 2 IIT. 1O
50mT. B KaX/10M), IITATUBBI AJI1 MPOOUPOK-25 MIT.; MEpHbIE MIMHAPHI-13 wT.,
BOPOHKH CTEKJISIHHBIE-3011IT., BOPOHKH JIeuTeNbHble HuinHapudeckue (50-100mmn)-6
IIT., CTYNKH C NIe-CTUKOM- 13 mT., papdoposbie yamiku-13 mr., nuHueTs-13 mwr.,
(GuAbTPHI OyMaXKHbI€, SJIEKTPOILUTUTKH -3 IIT., JAOOpATOPHBIE MITATUBHI -13 1mIT.,
CIUPTOBBIE TOPENKH -13 1wIT., mpuOOp s MOJTyYEeHHsI ra30B -2 €., Aep>KaTeIu AJis
MPOOUPOK -25 MIT., CKIASHKU JJIsl XpaHEHUsl PEaKTUBOB, Pa3aTOUYHbIE JIOTKU-25 IIT.;
xumudeckne ctakadbl (50, 100 u 200mi) -50 miT.; mmaTtenau-13 mrT.; TUTeIbHbIS
MM -5 WT.; MepHbIe TpoOoupku (Ha 10-20Mi) u MepHbie kosowI (25, 50, 100 u 200
MIT), TepMOcTaT-1 enl., UHANKATOpHbIE MOJOCKHU s onpeaenenus pH u crannaptHas
WHIVKATOPHAs 1IKaja; yHUBEPCAJIbHbIA MHAUKATOP; nmuneTtku Ha 1, 10, 50 mu-10 mt.,
nabopaTopHble Bechl-13 1IT., CyIIMIbHBINA mKad- 1 mrT.

PeakTHBBI: CONIIHAs KUCTIOTA, aFOMUHUN TPaHyJIUPOBAHHBIN, IIMHK
I'paHyJIMPOBAHHBINA, METHJIOBBIN OpaH)XEBbIN (ITOPOIIOK), JAKMOU] (ITOPOIIOK),
dbenondranenH (MOPoOIIOK), IIMHK MOPOIIOK, MEAb CEPHOKHUCTIAs, Cepedopo
a30THOKHCJIOE, THAPOOKHUCH Kajusl, OKCUJ keme3a (3), xKelne30 MeTauTnuecKoe
BOCCTaHOBJIEHHOE (TTOPOIIIOK), aTFOMUHUN B TIOPOIIIKE, OKCHI Oapus, OKCU MEJIH,
UHK CEPHOKUCIIBIN, KaJuil CEPHOKHCIIBIN, )KEJIE30 CEPHOKHUCIIOE, XJIOPUI MEJIH,
XJIOpUJ KaJIbLIMSl, XJIOPHUJT AMMOHUS, MATHUM CEPHOKUCIBIN, KaJTui XpOMOBOKHUCIIBI,
XJIOPUJ XpOMa, KaJIbITUH CEPHOKUCIIBIN, Oapuil YIIICKUCIIBINA, KAIBIIUN YTIICKUCIBIN,
XJIOpUJ MarHusi, XJIOPU HaTPHs, XJIOPU AIIFOMUHHUS, XJIOPHU]T KaIHs, XJIOPHU KeJle3a,
XJIOpu Oapusi, HATPUH YIIICKUCIIBINA, HATPUH CEPHOKUCIIBINA, TITUIEPUH, KUCIIOTa
CepHasi, OpraHMYECKNEe KUCIOThI: YKCYCHAsl, TaIbMUTUHOBAs], CTEAPUHOBAs, HATPUI
METaJUTMYECKUH (B METAJNIMYECKOM KopoOe), OpomMHast BoJa.

3.2. UudopmanuoHHoe odecriedyeHne peajan3anuu NnporpaMmbl
B Oubnuoreuynsrii ¢GoHA BXOAAT yUYEOHUKH U YYeOHO-METOIUYECKHE KOMILICKCHI,
PEKOMEHJIOBaHHBIC [l HCIONB30BaHUSA B TpodecCHOHATBHBIX 00pa3oBaTeIbHBIX
OpraHu3aIusix, peaNM3yIONINX o0pa3oBaTeIbHYIO
mporpaMmy cpeaHero obmiero odpaszoBanms B mpenenax ocBoenus OIIOIT CIIO na
6a3e OCHOBHOT'O 00IIIeT0 00pa30BaHUS.

bubanoreunsIi (1)OHI[ AOITOJHCH CIIPaBOYHHMKAaMM, KHUTI'aMU IJIS1 YTCHUSA 110 XMMHUU.

B mporecce ocBoeHHS TpOrpaMMbl YI4eOHONW TUCIUTITUHBI « X UMHUS CTYIACHTHI HMEIOT
BO3MOXHOCTh JOCTyNa K OJCKTPOHHBIM y4YeOHBIM MaTepuajaM I10 XHUMHH,
UMEIOIMUMCS B CBOOOJHOM JOCTyme B ceTd HHTepHET (PIEKTPOHHBIM KHHTAM,
MpakTUKyMaMm, Tectam, matepuaiam EI'D u ap.).
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJBHOM JUCIUAILINHBI

KoHTposib 1 OIleHKa pe3yabTaTOB 00YUYEHUS! OCYILECTBIISETCS MPENOAaBaTeIeM

B IpolEecce TMPOBEICHHUS MPAKTUUECKUX 3aHITUH W JabopaTopHBIX padoT,
TECTUPOBAHUSI, & TAKXKE BBIMOJHEHUS OOYYAIONIMMUCS HHIAMBUAYAIbHBIX 3aJaHUM,
MIPOEKTOB, HcCclieqoBaHUN. Pe3ynapTaThl OOyueHHUs ONpPEnessiioT, 4TO OOydaroliuecs
JNOJDKHBI  3HATh, IOHUMATh M JIEMOHCTPUPOBATh IO 3aBEPUICHUM HU3YUYCHHUS
JTUCIIUTUIUHBI.

s bopMupoBaHUs, KOHTPOJS U OLEHKU PE3yJIbTaTOB OCBOCHHUS Y4EOHOM
JTUCIUIUIMHBI MCIIOJB3YETCd CHCTEMA OLEHOYHBIX MEPONPHUITHN, MPEACTaBISAIONIAsN
co00l KOMIUIEKC Y4€OHBIX MEPOMPUSITUH, COTJIACOBAHHBIX C pe3ybTaTaMH OOy4YCHUS
u chopmynupoBanubix ¢ ydetoM DPI'OC COO (mpeameTHble pe3yiabTaThl IO

mucturmnae) u @I'oC CIIO.

Ne | OK/IIK | Monyas/Pa3nen/Tema Pe3yabTaTr 00yueHus Tunbt Oueﬂoqﬂub X
MeponpusITH
I | OcHoBHOe coaep:kaHue
1 Paznea 1. OcHoBBI Popmyanposar,
0a3oBble MOHATHS U
CTPOEHMS BelllecTBa
3aKOHbI XMMHHU
1.1 |[OK 01 Ctpoenue aToMoB Cocranars xumudeckue |1. Tect «CtpoeHune aToMoB
XMUMHUYECKUX DJIEMEHTOB |(DOPMYIbI COETUHEHUI B |XUMUYECKUX JIEMEHTOB U
Y IPUPOJIa XUMHUYECKOH |COOTBETCTBUU CO MPUPOIa XUMUUYECKOHN CBS3N».
CBS3U CTETNEHbIO OKUCIICHUS 2. 3ajaum Ha COCTaBIICHUE
XUMHUYECKUX DJIEMEHTOB, |XUMUYECKUX (popmyi
UCXO/JsI U3 BAJIGHTHOCTU U |IBYXaTOMHBIX COETUHEHHIA
ANEKTPOOTPUIIATENLHOCTU |(OKCHIIOB, CYIb()UIOB, TUIAPUIOB
U T.IL.).
3. 3agaHus Ha UCHOJIB30BAHUE
XUMHYECKON CUMBOJIUKH U
Ha3BaHWM COeIMHEHUH 10
HOMEHKJIAType MEXIYHAPOIHOTO
COI03a TEOPETHUYECKON 1
MPUKIATHON XUMHUH U
TPUBUAIBHBIX HA3BaHUN JUIS
COCTaBJICHUS XMMUYECKUX
dbopMyn AByXaTOMHBIX
coeMHeHuH (OKCUIOB,
Cynab(GUIO0B, THAPUAOB U T.I.) U
JIPYruX HEOPraHMYECKUX
COEMHEHUN OTJIEIbHBIX KIIACCOB
1.2 |[OK 01 IIepuoanueckuit 3aKk0H U | XapaKTepU30BaTh 1. Tect «Metannuueckue /
OK 02 tabmuna J[. 1. XHUMHUYECKHE AJIEMEHTHI B |HEMETaJINYECKHe CBOMCTBA,
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OK/IK

Monayas/Pa3znen/Tema

PesynbTaT 00yuenuns

THIBI OLIEHOYHBIX
MeponpHuATHH

Meunneneena

COOTBCTCTBHU C UX
II0JIO)KEHHUEM B
IIEPUOIUYECKON CUCTEME
XUMHNYCCKHUX JJIEMCHTOB
J.N. Menneneena

ANEKTPOOTPUIIATEIHHOCTD U
CPOJCTBO K JIEKTPOHY
XUMHYECKHX JICMCHTOB B
COOTBETCTBHUE C UX AJICKTPOHHBIM
CTPOCHHEM H TOJIOKEHUEM B
IIEPUONYECKON CUCTEME
XHMHUYECKUX 3jiemenToB ..
Memneneeay.

2. IlpakTyeckue 3aiaHnus Ha
YCTaHOBJICHUE CBS3H MEXTY
CTPOCHHEM aTOMOB XUMUYECKUX
AJIEMEHTOB M MIEPUOTUIECKUM
W3MEHEHUEM CBOMCTB
XUMHYECKHX DJIEMEHTOB U UX
COEIUHEHNN B COOTBETCTBHUH C
nosnoxenueM [lepuonnueckoi
CHUCTEME.

3. IIpakTHKO-OpHUEHTUPOBAHHBIE
TEOPETUYECKHUE 3aJaHus HA
XapaKTepHU3aLHNI0 XUMHYECKUX
3JIEMEHTOB: «MeTammndyeckue /
HEMETaJNIMISCKHIE CBOMCTBA,
3JIEKTPOOTPULIATEIIBHOCTh U
CPOJICTBO K DJIEKTPOHY
XUMHYECKHX JIEMEHTOB B
COOTBETCTBHUE C UX AICKTPOHHBIM
CTPOEHUEM M TI0JIOKEHHUEM B
MePUOINYECKON cucTeme
XUMHYECKHX IEMEHTOB

J.1. MenneneeBa»

Pa3nen 2. Xumnueckue
peakuuu

XapakTepu3oBaTh THIIbI
XHMHUYECKHX pPeakuuni

KonTpoJsbnas padora
«CTpoeHMe BeliecTBa U
XMMHYECKHE PeaKIun»

2.1

OK 01
OK 04

Tunel XuMHUECKUX
peakuun

CocTaBiIsTh peakiiuu
COCIIMHEHUS, Pa3JI0KEHUS,
oOMeHa, 3aMelICHHS,
OKHCIIUTEILHO-
BOCCTAHOBUTEILHEIE
peakinuu

1. 3agaun Ha cocTaBIECHUE
YPaBHEHUH PEaKLUN:

— COCAUHCHUS, 3aMEIICHHS,
pas3ioxeHus, 0OMeHa;

— OKHCIIMTEIBHO-
BOCCTAHOBUTEIIbHBIX PEAKLIUM C
HCIOJIb30BaHUEM METO/1a
AIIEKTPOHHOTO OaaHca.

2. 3agaun Ha pacyeT Macchl
BEIIECTBA MK 00BEMA
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Tunbl 0O1EHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema |  PesyabTar 00yueHust .
MeponpusTHI
ra3oB I10 U3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce Win 00bEMY
OJIHOTO U3 YYaCTBYIOIUX B
pEeaKLUU BELIECTB; PACYCTHI
Macchl (00bEMa, KoIMuecTBa
BELIECTBA) IPOYKTOB pEaKIuy,
€CJIM OJIHO U3 BEIIECTB UMEET
IPUMECH
2.2 DNeKTpOIUTHYECKAS CocTaBisiTh ypaBHEHUS 1. 3anaHus Ha cocTaBJeHHE
JMICCOIMAITNS M HOHHBIA |XHMHYECKUX PEaKIIHH MOJICKYJIIPHBIX ¥ HOHHBIX
oOMeH MOHHOTO OOMEHa C peakuuii ¢ y4acTueM KHCIIOT,
y4acTUEM OCHOBaHUH U COJIEH,
HEOPraHMYECKUX BEIIECTB |yCTaHOBICHUE H3MEHEHUS
KHUCJIOTHOCTH CPEJIbI
2. JIaboparopnas padota "Turis
XUMUYECKUX peakuui”

3 Paznen 3. Crpoenue u |UcciaenoBars crpoenue u|KonrposabHasi padora
CBOliCTBa CBONCTBA «CBoiicTBa HEOPraHUYeCKHUX
HEOpraHu4ecKux HEOpraHu4ecKHuX BellecTB)

BelleCTB BellecTB
3.1 |OK 01 Knaccudukanmus, Knaccudunmponarts 1. Tect «Homenknatypa u
I[IK 1.2 |HOMeHKIaTypa u HEOpPraHUYeCKHue Ha3BaHUE HEOPraHUYECKHUX
11K 2.2 CTpOEHHUE BEIIECTBA B COOTBETCTBUM |BEIIECTB UCXOIS U3 UX
K 2.3 HEOPraHUYECKUX C UX CTPOCHUEM XUMHUYECKON (HOPMYITBI UITH
BEIIECTB COCTaBJICHUE XUMUYECKOM

bopMyIbl UCXO/IS U3 HAa3BaHUS
BELIECTBA 110 MEKTYHAPOIHOI
WJIM TPUBHATBHOMN
HOMEHKJIAType».

2. 3ajauu Ha pacyeT MacCOBOM
J10JTH (MacChl) XHMHYECKOTO
a1eMeHTa (COCTUHECHHUSI) B
MoJIeKyIe (CMecH).

3. [IpakTudeckue 3a1aHus O
KJaccu(pUKaIMU, HOMEHKIAType U
XUMHYECKUM (popmymnam
HEOPraHMYECKUX BEIEeCTB
pa3IMYHBIX KJIACCOB.

4. IlpakTyeckue 3aAaHus Ha
OIpPENETIEHNE XUMUYECKOU
AKTUBHOCTH BEIIIECTB B
3aBUCHUMOCTH BUJa XUMUYECKOH
CBSI3M U TUIIA KPUCTATUTMYECKOM
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Tunbl 0O1EHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema |  PesyabTar 00yueHust .
MeponpusTHI
pelIeTKH
3.2 |JOK 01 DU3NKO-XUMHYESCKHE YcranaBauBaTh 1. Tect «OcobeHHOCTH
OK 02 CBOMCTBaA 3aBUCUMOCTH (hH3HUKO- XAMHYECKUX CBOMCTB OKCHJIOB,
[IK 1.2  |HeopraHWYeCKUX XUMHUYECKHUX CBOMCTB KHCIIOT, OCHOBaHMM, aM(POTEPHBIX
11K 2.2 BEIECTB HEOPraHWYECKUX BEUIECTB |THAPOKCUIOB U COJICII.
11K 2.3 OT CTPOCHUS AaTOMOB U 2. 3aga”Husa Ha COCTaBJIEHUE
MOJIEKYJI, @ TAK)KEe TUTIA ypaBHEHUN XUMUYCCKUX PEaKITUi
KPUCTaJUTMYECKOM C y4acCTHUEM IMPOCTHIX M CIIOKHBIX
pemieTku HEOPraHUYECKHUX BEIIECTB:
OKCHJIOB METAJJIOB, HEMETAJIJIOB U
aM(OTEepHBIX AIEMECHTOB;
HEOPraHUYECKHUX KHUCIIOT,
OCHOBaHUH U aM(POTEpPHBIX
THIAPOKCHIOB, HEOPraHUYECKUX
COJIeH, XapaKTePU3YIOIINX UX
CBOMCTBA U CIIOCOOBI MOTyYEHHUSI.
3. IIpakTHKO-OpUEHTUPOBAHHbBIE
TEOPETUUECKUE 3aJIaHUs Ha
CBOWCTBA U MOJIYYEHUE
HEOPraHUYEeCKUX BEUIECTB
3.3 |[OK 01 Wnentudukanms Hccnenosats 1. [IpakTKO-OpHUEHTHPOBAHHbIE
OK 02 HEOPraHMYeCKUX KAUECTBEHHbIC PEAKLIUU  |33JIaHUs 110 COCTaBJICHUIO
OK 04 BEIIIECTB HEOPraHWYECKUX BEUIECTB |XMMHUYECKUX PEAKINi C yJaCTHEM

HCOPraHN4YCCKUX BCIICCTB,

29




Tunbl 0O1EHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema |  PesyabTar 00yueHust .
MeponpusTHI
UCIIOJIb3YEMBIX JJI UX
UACHTU(DUKAIIIH.
2.JIaboparopnas padoTa:
“Unentudukamnus
HEOPraHUYeCKHUX BEIECTB”

4 Pa3nen 4. Crpoenne u |UcciaenoBathb crpoenne u|KonTposbHas padora
cBOlicTBa cBoiicTBa oprannvyeckux («CTpoeHue u cBoiicTBa
OPraHMYecKux BellleCTB OPraHMYecKUX BellecTB»
BellleCTB

4.1 |OK 01 Knaccudukanus, Knaccudumuponats 1. 3agaHus Ha COCTaBICHUE

K 1.1 CTPOECHUE U OPraHNYEeCKHE BEIIECTBA B |HA3BAaHUI OPraHUYECKUX

I[IK 1.2  |HomeHkiarypa COOTBETCTBUHU C UX COCAVHEHUH 110 TPUBUAJILHON WIH

11K 2.1 OPraHWYECKHUX BEIIECTB |CTPOCHUEM MEKTYHApOJHO U
CHCTEMaTUYECKON HOMEHKIIAType.
2. 3aga"usg Ha COCTaBJIEHUE
MOJTHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX GOpMYyIT
OPraHUYEeCKUX BEIIECTB
OT/IETbHBIX KJIACCOB.
3. 3aauu Ha onpeaeIeHue
npocTeumen GopmMyITbl
OpraHUYeCcKON MOJIEKYJIbI, UCXO
U3 JIEMEHTHOTO cocTaBa (B %)

4.2 |OK 01 CBolicTBa OpraHMYECKUX | Y CTaHABJIMBATh 1. 3amaHus Ha cOCTaBJIEHUE

OK 02 COCJIMHEHU I 3aBUCUMOCTD (DU3UKO- YpaBHEHUN XUMHUYECKUX PEaKINil

OK 04 XUMHUYECKHUX CBOMCTB C YYaCTHEM OpPraHUYECKUX

K 1.1 OPraHMYEeCKUX BEUIECTB OT |BEIIECTB HA OCHOBAHUHU UX

[IK 1.2 CTPOEHUSI MOJIEKYJ COCTaBa M CTPOCHUS.

IIK 2.1 2. 3amaHus Ha COCTaBJICHHE

YpaBHEHUH XUMUYECKUX PEAKLIUH,
WITIOCTPUPYIOIUX XUMUYECKHE
CBOICTBa C yUETOM MEXaHU3MOB
NPOTEKaHUs JaHHBIX PEaKLUi U
TEHETUYECKOH CBS3H
OpPraHMYECKUX BEIECTB Pa3HbIX
KJIACCOB.

3. PacuerHsble 3a1auu 10
YpaBHEHMSM PEAKLHUi C yuacTHeM
OpPraHMYECKUX BEILECTB.

4. JlaGopaTopHas paboTa
“IIpeBpalieHust OpraHuYeCKUX
BELIECTB IIPU HarpeBaHUM"
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Tunbl 0O1EHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema |  PesyabTar 00yueHust .
MeponpusTHI
4.3 |[OK 01 Wnentudukanms HccnenoBath 1.IIpakTuKO-OpUEHTHPOBAHHbBIE
OK 02 OPraHUYECKUX BELIECTB, |KAUECTBCHHBIC PEAKIIMM  |3aJaHM 110 COCTABIICHUIO
OK 04 UX 3HA4YCHUE U OPraHNYeCKHUX XUMHUYECKUX PEAKLUI C y4aCTUEM
[IK 2.2 |mpumeHeHHE B OBITOBOW |COEIMHEHUMN OTJENIbHBIX |OpraHMYECKUX BEILECTB, B T.U.
IIK 2.3 Y MPOU3BOJACTBEHHOM KJIaCCOB HCTIOJIB3YEMBIX JJISI UX
JESATEIbHOCTH YEJI0OBEKA uaeHTU(GUKALMK B OBITY U
IPOMBILLIJIEHHOCTH.
2.JIaGoparopnas padoTa:
“UnenTudukaius opraHnuecKux
COEIMHEHUH OTAENbHBIX KJIaccoB”
5 Pazpea 5. XapakTepu3zoBaTthb
Kunernueckue n BJMSIHUE PA3JIUYHBIX
TepMoaAMHAMHUYeckue |(paKTopoB Ha
3aKOHOMEPHOCTH pPaBHOBecHe U CKOPOCTh
NPOTEeKAHUs XMMHYECKHUX peakumi
XMMHUYECKHUX pPeaKkiui
5 |OK 01 CKopoCTh XMMUYECKUX | XapaKkTepu30BaTh [IpakTHKO-OpUEHTUPOBAHHBIE
OK 02 peaknuii. XUMUYECKOE |BIMSHUE KOHLIEHTPAMU  |TEOPETUYECKHE 3aJaHMs HA
I[K 1.1 paBHOBECHE pearupyromux BEecTB U |aHan3 (aKTOPOB, BIUSIONINX HA
K 2.3 TeMIepaTypbl Ha CKOPOCTb [M3MEHEHUE CKOPOCTH XUMUYECKOM
XUMHYECKUX PEaKIi peaknuu. [Ipaktuko-
XapakTepu3oBaTh OPHUEHTUPOBAHHBIC 3a/1aHUS Ha
BIIUSTHUE U3MEHEHUS IIpUMEHEHHE TpuHIumna Jle-
KOHLeHTpauuu Bemects, |[llarense s HaxoxaeHus
peaKuuu cpeasl U HAIPABJICHUS CMEILCHHUS
TEMIIEPATyphl Ha pPaBHOBECHSI XUMUYECKON PEAKIINU
CMEIlEHHE XUMUYECKOTO |U aHalu3 (GaKkTOPOB, BIUSIOLINX
paBHOBECHS Ha CMEILEHNE XUMUYECKOTO
paBHOBECHS
6 HcciaenoBaTs HCTHHHBIE
Paznen 6. PacTBopbl PACTBOPBI € 32JTaHHBIMHA
XapaKTepUCTHKAMH
6.1 |OK 01 [TonsaTue o pactBopax  |(Pasnuuars ucTHHHBIE 1. 3agauu Ha NPUTOTOBJIEHUE
OK 02 pacTBOPBI pacTBOPOB.
K 1.1 2. IIpakTuKO-OpUEHTUPOBAHHBIE
IIK 1.2 pacyeTHbIE 3aJaHus Ha
IIK 2.3 JIMCTIEPCHBIE CUCTEMBI,
IIK 2.1 UCTIOJIb3yeMble B OBITOBOM U

HpOI/ISBO,Z[CTBeHHOﬁ ACATCIBHOCTHU
YCJI0BCKa
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Ne | OK/IK | Moapyas/Pa3nen/Tema Pe3yabTaTr 00yueHus Tyt OHeHOqu X
MeponpusTHI
6.2 |OK 01 Uccnenoanue coiicts |HccnenoBath Gu3nKo- Jlaboparopuas pabota
OK 04 pacTBOpOB XUMHUYECKUE CBOMCTBA “IIpuroroBneHue pacTBOpoB”
K 2.2 VCTUHHBIX PacTBOPOB

II | IIpodeccnoHaibHO-OPUEHTHPOBAHHOE COlepKaHue (CoAepKaHue NMPUKJIATHOT0 MOIYJIs1)

7 Paznea 7. OuenuBath nocjeacTBusi|3amura Keiica (¢ yuerom
Xumus B ObITY U OBITOBOI U Oyayureil npogeccuoHaIbHON
NMPOU3BOJACTBEHHOI NMPOM3BOJACTBEHHOI JesiTeJIbHOCTH)
AesiTeIbHOCTH JesiTeJIbHOCTH YeI0BeKa
YyeJji0BeKa ¢ MO3u LUt

IKO0JIOTMYEeCKOM
0€30MacHOCTH
OK 01 Xumusi B OBITY H OuenuBath nocnencteus |Keiic (¢ yuerom Oymymeit
OK 02 MPOU3BOJACTBEHHOM OBITOBOM 1 npoeCCHOHATBHOM
OK 04 JIEATEIIbHOCTH YEJIOBEKA (ITPOU3BOJICTBEHHOM JIESITETHHOCTH)
OK 07 NEeITeIbHOCTH YelloBeKa ¢ |B0o3MOXKHEIE TEMEI KEHCOB:
IIK 1.1 no3unui sxoJjiorndeckor |1. IloTemnenne kmmMarta u
IIK 1.2 0e30MacHOCTH BBICBOOOKIEHHE TAa30BbIX
TIK 2.1 TUJIPaTOB CO JTHA OKEaHa.
[IK 2.3 2. byayiuue matepuansl 1Jisl aBUa-
, MAIlIMHO- ¥ TIPUOOPOCTPOCHUSI.
3. HoBble Matepuaiisl 1ist
COJIHEUHBIX OaTapei.
4. JlekapcTBa Ha OCHOBE
pacTUTEIbHBIX MPENnapaToB

PEKOMEHAYEMAS JIMTEPATYPA.

OCHOBHBIC HCTOYHUKMH:

I'.E.Pyazutuc,

d.I'. Denpaman

00pa3oBaTeIbHBIX  OpPTraHW3aIINM,

CpeIHETo

po¢eCCUOHATIBHOTO

«IIpocBemenue», 2024 r.,

JlonmoJIHUTEIbHbIEe HCTOUYHUKH:

«XUAMUIY

00pa3oBaHUs.

(0a30BbI  ypOBEHb), YYEOHHK Jid
peanu3yromux o0pa3oBaTebHBIC
MockaBa,

MPOTPAMMBI

AO «M3parenncTBO
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I'abpuensn O.C., OctpoymoB W.I'. Xumusa: Texnonorundeckuii npoduib JlomnymeHo
MunucrepctBom npocsemienuss PO — M., 2024.

lNadpuensn O.C., OctpoymoB W.I'., CnagkoB C.A., Hopodbeea H.M. Xumus.
[Ipaktukym. Ilox penakuwmeii: 'abpuensu O.C. U3nanue: 2-e usn., crep. JomymieHo
MunucrepcTBoM npocsenieHuss PO — M., 2024.

lNa6puensa O.C., OctpoymoB W.I'., CnagkoB C.A., u ap. Xumus. IJIEKTPOHHOE
HarJIsiIHOe ocodue

lNa6puensa O.C., OctpoymoB W.I'., CnagkoB C.A., Hopodeea H.M. Xumwus:
[Tpaktukym: OO VIIL, Jonymeno MunuctepctsoM npocseienuss PO — M., 2024.

I'abpuenssn O.C., JIsicoBa I'.I'. Xumwus: Tectsl, 3amaun u ynpaxuenus: ODOVII,
Jonymeno MunucrepctBom npocsenieHus PO. — M., 2024.

I"abpuensu O.C., JIbicoa I'.I'. Xumusi: TecTsl, 3a1auu ¥ yIpakKHEHUS
WNznanue: 2-e uzn., crep. Jonymeno MunuctepctBom npocsemieaus PO — M., 2024

INa6puensa O.C., OctpoymoB WN.I'., CnankoB C.A. Xumus (6a30Bbiii ypoBeHb) - AO
"UznarenncTBO "[IpocBemenue"” 2022

INa6puensa O.C. Xumus (6a30BbIil ypoBeHs) - AO "U3gatensctBo "[Ipocsemnienue”
2021

@denepanbHbli TOCYIAapCTBEHHBIN 00pa30BaTEIbHBIM CTAHIAPT CpPEAHEro (MOJHOTO)
obmero obpaszoBanus. YTB. Ilpukazom Munoopuayku Poccun ot 17 mas 2012r. Ne
413.

INa6puensa O.C., JIsicoBa I'.I'. Xumus. Tectol, 3a1aun u ynpaxxHeHuUs: yued.mocooue
JUTSL CTYJI. YApeXKIeHUM cpell. mpod. oOpazoanus. — M., 2024.

Epoxun I0.M. Xumus: 3agaun U ynpaxHeHus: y4e0.mocodue s CTy. YIpeKIeHUN
cpen. npod. obpazoBanus. — M., 2014.

Epoxun FO.M. COOpHUK TECTOBBIX 3aJaHMil TIO XMMHUHU: y4e0.MocoOue Jyisl CTYI.
yapexaeHuit cpes. mpod. oodpazoBanus. — M., 2014.

CnagxoB C. A., OctpoymoB W.I'., T'abpuensa O.C., JlykpssnoBa H.H. Xumus mis
npodeccuii U CHerUaNTbHOCTEH TEXHUYECKOTO Mpoduis. DIEKTPOHHOE MPHIOKEHUE
(ameKTpOHHOE YUeOHOe U3TaHMe) [T CTYI. YUPexKACHHUH cpen.mpod. oOpazoBaHus. —
M., 2014.

HurepHer:
www.pvg.mk.ru (omumnuana «l[lokopu BopoObeBbI TOphI»).

www.hemi.wallst.ru (O6pa3oBaTeNbHBIN CAUT IJIS MIKOJIBHUKOB «XHUMUSI»).
www.alhimikov.net (O6pa3oBatenbHbIid CAUT AJI MIKOJIbHUKOB).

www.chem.msu.su (OnexkTpoHHass OMOIUOTEKA 110 XUMHUH ).
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www.enauki.ru (MHTepHeT-u3JaHue 1l yuuTeneid « ECTeCTBEHHbIE HAYKH ).
www. 1september.ru (MeTonnueckas razera «llepBoe ceHTAOPs»).

www.hvsh.ru (kypHan «XuMuUs B IIKOJIE).
www.hij.ru (kypHan «XUMHUS U KU3HBY).

www.chemistry-chemists.com (3J1eKTpOHHBIH KypHaJI « XUMUKH U XUMUS» ).
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