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PabGouass mnporpamma yueOHoi mucumruimHael OJ[.12 Xumus paszpaboraHa Ha
ocHoBanuu ®enepanbHoro 3akoHa «O06 oOpazoBanuu B Poccuiickoit ®deneparun» ot 29
nekadpst 2012 r. N 273-®3 (8 pea. ot 03.07.2016, ¢ uzm. ot 19.12.2016); TpedoBanuit ®I'OC
cpennero obiero odpazoBanus (rmpukaz Munoo6paayku Poccun ot 17.05.2012 1. Ne 413, ¢
m3M. ot 31 nexabpsa 2015 r. N 1578, ¢ uam. ot 12 aBrycra 2022r. Ne 732), npumepHoi
paboueit MPOrpaMMBbl o01reobpa3oBaTeIbHOM JUCIIUATLITAHBI «Xumus» TUTST
npodeccuoHanbHBIX 00pa3oBaTEIbHBIX OpraHu3aluii 0a3oBbIi  ypoBeHb (BapuaHT 2),
yTBEpKIeHHOW Ha 3acemanuu CoBeTa MO OIEHKE COJEp)KaHUs M KadyecTBa MPUMEPHBIX
pabounx nmporpamm 0011e00pa30BaTEIBHOTO U COIMATIBHO-TYMAaHUTAPHOTO IIUKJIOB CPEHETO
npodeccroHanbHoro odpaszoBanus I[Iporokon 14 ot 30 Hos6Opst 2022r. B coorBeTcTBUM C
tpeboBanusiMmu: @PI'OC CIIO no mnpodeccun 190623.01 MamuHUCT JTOKOMOTHBA,
YTBEPKICHHOTO MpuKa3oM MuHucTepcTBa oOpa3oBaHus U Hayku Poccuiickoii @enepanuu
npuka3 Ne 703 ot 2 aBrycra 2013 roga (pea. ot 01.09.2022), 3apeructp. MUHHCTEPCTBOM
roctuniun (per. Ne 29697 or 20 aBrycra 2013r.), ¢ u3meHeHusimu mipuka3z Ne 389 ot
09.04.2015r, yxpynHenHoi# rpymisl podeccuit 23.00.00 TexHuka ¥ TEXHOJIOTUH HA3€MHOTO
TPaHCIIOPTA.

Opranuzanus-pazpabotunk: [ocygapcTBeHHOe OromkeTHOE  MPOECCHOHATBEHOE
oOpazoBaTenbHOe yupexaeHue Kpacnomapckoro kpasi «KpONMOTKMHCKHM —TEXHUKYM
TEXHOJIOTUH U KEJIE3HOJOPOKHOTO TPAHCIIOPTAy.

ABTOpBI: TpetpsikoBa O.0., Mockanea W.I'. npenogaBarenu ['BIIOY
«KTT u XKT».

PenienseHTsr:
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Ksanudukamnus mo guruiomy
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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
o0mieo0pa3oBaTeIbHOM UK€ Y4YeOHOro IUIaHa OCHOBHOM MNpoQecCuoHaIbHOU
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), BKIIOUYAOIIMN MPAKTUKO-OPUCHTHUPOBAHHOE COJIEpIKAHUE
KOHKPETHOM Mpo(EeCCUu UiIu CIEUaTbHOCTH.

[TpuknanHoli MOayidb BKIIOYAET OAWH pazaen. Pazmen 7 «Xumusi B OBITY H
NPOU3BOJCTBEHHOM  JIESTEIBHOCTM  4YEJIOBEKa»  peajlusdyercss 1 BceX
npodeccuii/cienuaibHOCTE Ha MaTepHhalie KeWCOB, CBA3aHHBIX C JKOJIOTHYECKOU
0€30MacCHOCTbI0O M OILIGHKOM  TOCHEACTBUA  OBITOBOM H  MPOU3BOJICTBEHHOMN
NEeSTENbHOCTH, MO  OTpacisiM  Oyaymed mnpodecCHOHaNbHON  J1eITeNbHOCTH
00yJaromuxcs.

[lepuon  oOyueHus W pacmpelnelieHHe IO  CEeMecTpaM  OIpeAeliseT
oOpa3oBaTeibHasi OpraHU3alys CaMOCTOSITENIbHO, C YYETOM JIOTUKH (DOpMUPOBAHUS
OPEeIMETHBIX  PEe3ylbTaToB, OOMMUX ©  NPOPECCHOHAIBHBIX  KOMIIETCHIIHH,
MEXIPEIMETHBIX CBA3€H C JPYrUMHU JAWCHMIUIMHAMU 0011e00pa30BaTeIbHOTO U
obmenpodhecCHOHAIBHOTO IIUKIIOB YYeOHOTO TIIaHa.

1.2. lleu 1 muIaHMpyeMble Pe3yJibTaThl OCBOCHHS TUCHHUILINHBI

1.2.1. llean v 3aga4y TUCHUILIMHBI

@opMUpPOBAHUE Y CTYJICHTOB IPEJICTABICHUS O XMMHYECKOW COCTaBIISIOIICH
€CTECTBEHHO-HAYUYHON 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 M B3aUMO3aBUCUMOCTH €CTECTBCHHBIX HAYK;

2) pa3BUTh YMEHHs COCTaBJIATH (POPMYIJIBI HEOPTAHMYECKUX W OPTaHHYECKHX
BEILIECTB, YPABHEHUS XUMUYECKUX PEAKIUM, OOBACHATh UX CMBICI, UHTEPIIPETUPOBATH
PEe3yAbTAThl XUMUYECKUX SKCIIEPUMEHTOB,

3) cdopmupoBaTh  HaBBIKM  MPOBEJICHHUS  MPOCTEHIIUX  XUMHUUYECKUX
AKCHEPUMEHTAIbHBIX  HCCJIENOBAaHUNW €  COOJIOJIGHHEM TpaBui  OE€30MacHOro
oOpallleHHsl ¢ BEUIECTBAMU U J1aOOPATOPHBIM 000PYI0BAHHUEM;



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

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

6) chopMupoBaTh MOHUMAHUE 3HAYUMOCTH JOCTUKEHUN XUMHUYECKOW HAyKH U
TEXHOJIOTUH ISl pa3BUTHS COLIMAILHOM U MPOU3BOJCTBEHHOM cdep.



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 TpyAdy, OCO3HAaHHUC 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, JOJICKTPOOTPUIATCIIBHOCTD, CTCIICHb OKHCIICHHA, XUMHUUCCKaA

npodeccroHall | TEXHOJIOTUYECKOW U CONMAIbHON HANPaBICHHOCTH, | CBSI3b, MOJIb, MOJIAPHAS Macca, MOJIAPHBIA O0BEM, YIIIEPOJHBIA CKEJIET,

BHOM CHOCOOHOCTh MHULIMHMPOBAaTh, IUJIAHUPOBATh U | (YHKIIMOHAJIbHAS TPYIIA, paguKkai, U30MEpHs, U30Mepbl, TOMOJOTUYECKHI

NESITENbHOCTH | CAMOCTOSATEIBHO BBIMOIHATH TaKyIO ACSITEILHOCTD; | PSA, TOMOJIOTH, YIJIEBOAOPObl, KUCIOPOI- U a30TCOAEpKAIINE COCIUHEHMUS,

MPUMEHUTEIBH | - HWHTEpEC K pa3InYHBIM chepam | OMOJOTUYECKH aKTHBHBIEC BeIecTBa (YIJIEBOJBI, JKHPBI, OCIKH), MOHOMED,

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

KOHTEKCTaM OBiajgeHHe  YHUBEPCAJIbHBIMH  YYeOHBIMH | KDUCTAJUIMUECKas pEIIETKa, THUIBl XUMUYECKHX pPEaKIHi (OKUCIUTEIbHO-
NMO3HABATEJIbHbIMH AeliCTBUAMM: BOCCTaHOBUTEJbHBIE, K30-U SHIAOTEPMHUECKUE, PEAKIIM HOHHOTO 0OMEHa),
a) 6a3oBble JIOTHYECKHUeE AeiicTBHS: pacTBOp, AIIEKTPOJIUTHI, HEIEKTPOJIUTHI, DICKTPOIUTHUECKAS AUCCOIHAIINS,
- CaMOCTOSITEJILHO bopMynupoBaTh U | OKHCIIUTENb, BOCCTAHOBUTEINb, CKOPOCTh XUMHUECKON peaklnu, XUMHUYECKOe
aKTyalu3upoBaTh MpoOJeMy, paccMaTpuBaTh €€ | pABHOBECHE), TEOPUU M 3aKOHBI (TEOpUS XUMHUYECKOTO CTPOEHHS
BCECTOPOHHE; oprannueckux BemectB A.M. bytiepoBa, Teopus 3IEKTPOIUTHUECKOM

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

- ONpeAeisaTh IEIH JICATCIBHOCTH,
mapaMeTpsl U KPUTEPUU UX JOCTHKCHHUS;
- BBISBIISATh 3aKOHOMEPHOCTH W TPOTHBOPEYUS B

3aJaBaTb

JUccoIanuu, nepruoandeckuid 3akoH J[.M. MenneneeBa, 3aKOH COXpaHCHHS
MaccChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XUMHUH, (PaKTOJIOTHYCCKUE
CBEJICHHSI O CBOMCTBAX, COCTaBe, MOJyYeHUU U OE30MacHOM HCIOJIb30BAHUU
BOXHEHIINX HEOPraHMYECKUX U OPraHMYeCKUX BEIIECTB B OBITYy H
MPaKTUYECKON JIEATECILHOCTH YEJIOBEKA;

- YMETh BBISBIISATh XapaKTepHbIE MPH3HAKA M B3aUMOCBS3b HM3yUCHHBIX




paccMaTpUBAEMBIX SIBJICHUSIX;
- BHOCUTb  KOPPEKTHUBBI B  JCSATEIBHOCTb,
OLICHUBAaTh COOTBETCTBUE pE3YJIbTATOB LEISM,
OLICHUBATh PUCKU MOCIEACTBHI AESITEILHOCTH;

- pa3BHUBATh KPEATHBHOE MBIILUICHUE PU PEUICHUN
YKU3HEHHBIX TIPOOJIEM

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 apryMeHThI 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 MO3HABATEIILHYIO U
MPAKTUYECKYIO0 00IaCTH KU3HEACATEIHBHOCTH,

- yMEThb HUHTETPUPOBaTh 3HAHUS W3 Pa3HBIX
MPEAMETHBIX 00J1aCTeH;

- BBIIBUTaTh  HOBBIE  HJEH,
OPUTMHAJIBHBIE TOAXO/IbI U PEIICHUS,
- CIIOCOOHOCTh MX HCITOJIb30BAHHUS B
MO3HABATEJILHOM U COI[MATILHOM MPAKTHUKE

npeaiaratb

IIOHATUM, IPUMEHATH COOTBETCTBYIOIIUE NIOHATHUS IIPU ONIMCAHUU CTPOCHHUS U
CBOMCTB HEOPIaHMYECKUX M OPraHMYECKUX BEILIECTB M MX IPEBPALICHUMN;

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

- YMETb HCIIOJIB30BaTh HanMMCHOBaHUA XUMHNYCCKHUX COGI[I/IHGHI/Iﬁ
MEXKIYHAPOJHOTO COK3a TEOPETHYECKOW W MPUKIAAHOM XUMHUH U

TPUBHUAJIBHBIC HA3BAHUA BaKHEHUIITHNX BCIIICCTB (BTI/IJ'IGH, AllCTUIICH, TTIMLICPHH,
denon, dQopmanpaerua, YKCycHas KHCIOTa, TJWIUH, YyrapHblii ras,
yrﬂeKHCHBIﬁ ra3d, aMMHaK, ralcHas HU3BECTbhb, HErall€Has HU3BCCTh, ITUThCBAs
coJla M JIPYrux), COCTaBIATH (OPMYJbl HEOPraHUYECKUX U OPraHMYECKUX

BCIICCTB, YpPaBHCHHA XHUMHWYCCKUX pCaKHHfI, OOBSICHATL X CMBICIJI,
MOATBCPKIAATH XapaKTCPHBIC XUMHNUYECKHUE CBOIiCTBa BCIIIECTB
COOTBETCTBYHOIIMMH SKCIICPUMECHTAMU W 3allUCAMU ypaBHeHI/Iﬁ XUMHNYECCKUX
peaKuuii;

- YMETh YCTAaHABJIMBATh NPUHAJICKHOCTh H3YUYCHHBIX HEOPTaHUUYECKHX H
OPraHWYECKUX BEIIECTB K OMPESICHHBIM KJIacCaM M TPYIaM COCIUHEHUM,
XapaKTepU30BaTh HUX COCTaB W BaKHEWIIME CBOICTBA; OMPENENATH BUIbI
XMUMHUYECKUX CBs3eH (KOBaJeHTHasl, NOHHAs, METa/In4yecKasi, BOJOPOAHAs),
TUIBI KPUCTAJUIMYECKUX PELIETOK BEIIECTB; KIacCU(PUIMPOBATH XUMUYECKUE
peakuuu;

- chopmupoBaTh NOPEACTABICHUA: O XHUMHYECKOM  cocTaBistoleit
€CTECTBEHHOHAyYHOW KapTUHbI MHUpA, POJIM XMMHUU B TO3HAHUU SIBIICHUUN
Opuposbl, B (QOPMUPOBAHUHM MBIIUICHUS M KYJIbTYPbl JIMYHOCTH, €€
(GyHKIMOHAIBHONW TPAMOTHOCTH, HEOOXOJUMOM Ul PELICHUs! MPAKTUYECKUX
3aa4 U HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3I0POBBIO U
IPUPOJIHOI cperie;

- yMeTh MPOBOJWTH PACUeThl MO XUMHUYECKHM (QopMynaM H ypaBHEHHUSIM
XUMHYECKUX pEaKIuid ¢  HCIONb30BaHHEM  (U3UYECKUX  BEJIMYUH,
XapaKTEePU3YIOIINX BEIIECTBA C KOJUYECTBEHHOW CTOPOHBI: Macchl, oObemMa
(HOpMallbHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA; HCIOIb30BAThH
CUCTEMHbIE XMUMHUYECKHUE 3HAHUS i1 MPUHATHS PEIIeHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, 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
pa3BUTUSA HAyKH W OOIIECTBEHHON IPAKTUKH,
OCHOBAHHOTO Ha M aJIore KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MeCTa B
MOJIMKYJIbTYPHOM MUDE;

- COBEPUICHCTBOBAHHE SI3IKOBOM M YHMTATEIBCKOU
KyJbTYpbl KaK CpPEICTBA B3aUMOJIECHCTBHS MEKITY
JIFOIBMU U TIO3HAHUSI MUPA;

- OCO3HAHWE IIEHHOCTH HAYyYHOW JAESATEIbHOCTH,

TOTOBHOCTh  OCYIIECTBJISITH  MPOEKTHYHO U
HCCIIEA0BATEIBCKYIO NEeSATENBHOCTb
VHJIMBUIYAJIbHO U B TPYIIIIE;

OBiaiecHHe  YHMBEPCAJIBbHBIMM  Y4eOHBIMH

NMO3HABAaTECJIbHBIMH I[CﬁCTBP[SIMP[:

B) padora ¢ ungopmanmeii:

- BIIQJICTh HABBIKAMU MOJIy4YeHUs MHPOpMAIUU U3
HMCTOYHUKOB pPAa3HbIX THUIIOB, CaMOCTOSITEILHO
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 BU3yaIH3aliy;

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

- HCMOJb30BaTh CpeAcTBa HMH(MDOPMALMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTMM B pEUICHUH
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX u
OpraHM3allMOHHBIX  3a7ad ¢  CcoOJroAeHueM
TpeOOBaHUIN IPTOHOMHUKH, TEXHUKH O€30TaCHOCTH,

- YMETb IUJJAHUPOBAaTh U  BBIINOJIHATH XUMHUYECKUH  3KCIEPUMEHT
(mpeBpallleHHUsT OpPraHUYECKUX BEUIECTB IIpU HAarpeBaHUM, IOJY4YEHHE
ATUJIEHA U U3YyYEHHUE €ro CBOMCTB, KAUECTBEHHBIC PEaKUUU Ha albJeTU]bl,
KpaxMmaji, YKCYCHYIO KHCJOTY; JeHaTypanusi O€IKOB IpU HarpeBaHuw,
[[BETHBIE PEAKIUW OCNIKOB; TPOBOJAWUTH pEAKIMH HOHHOTO OOMEHa,
OTIPE/ICNATh Cpely BOJHBIX PACTBOPOB, KAUECTBEHHBIE PEAaKIMHU Ha Cylb(aT-,
KapOoHaT- M  XJOpPUA-aHUOHBI, HA  KaTUOH AaMMOHHUS;  pelaTh
JKCIIEpUMEHTaJbHbIe 3afauu 1o TeMaM "Metamisl" u "Hemeramis") B
COOTBETCTBUU C TMpaBWJIAMHM TEXHUKU OE€30MaCHOCTH MpH OOpalieHUuu C
BELIECTBAMHU U J1a0OPAaTOPHBIM 00OPYAOBAHHUEM; MPEACTABIATh PE3YJIbTATh
XMUMHUYECKOTO dKCIIEPUMEHTA B (hopMe 3alicH YpaBHEHHUI COOTBETCTBYIOIIMX
peakuuii u GopMyIMPOBATH BBIBOJIBI HA OCHOBE 3THUX PE3YJIbTATOB;

- YMETh aHAJIM3UPOBATh XUMUYECKYIO HH(OPMALIHIO, MTOJIYy4aeMYIO U3 Pa3HbIX
HCTOYHUKOB (CpeAcTB MaccoBoi nHpopmaiuu, cetb IHTepHET u Apyrue);

- BJaJeTh OCHOBHBIMH METOJaMH HAY4YHOTO TIO3HAHUS BEIIECTB U

XUMHYECKUX  SIBIEHUM  (HaOmioneHue,  U3MEpPEeHHe,  IKCIEPHUMEHT,
MOJICTMPOBAHNE);

- YMeTb IpPOBOJAUTH PacyeThl MO XUMHYECKMM (OpMyJaM U ypaBHEHMSIM
XMUMHUYECKHX PEaKUUMH C  HUCMNOIb30BAHUEM  (PU3MUECKUX  BEIMYUH,

XapaKTePU3YIOIINX BEIIECTBA C KOJUYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOpMasbHBIC YCJIOBHSI) Ta30B, KOJUYECTBA BEIIECTBA; HCIOJIH30BATh
CHCTEMHBbIC XMMHUYCCKHE 3HAHUS JUI TPUHSATUS PEHICHUH B KOHKPETHBIX
YKU3HEHHBIX CHTYallUsX, CBA3aHHBIX C BEIIECTBAMH U MX IIPUMEHEHUEM




TUTUEHBI, peCcypcocOepekeHusi, MpPaBOBbIX W
TMYECKMX  HOPM, HOpPM  HH(OPMALMOHHOM
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 yueOHO-
HCCIIEIOBATENBCKOM, MPOEKTHOM W COLHMAIBHOU
JEeITEILHOCTH;

Osaanenue YHHMBEPCAJIbHBIMHU
KOMMYHUKATHBHBIMU 1€HCTBUAMM:

0) coBMeCTHAasl AeATeJIbHOCTD:

- TIOHMMaTh ¥ WCIOJB30BaTh MPEUMYIIECTBA
KOMaHJHOU W MHIUBUIyaTbHON PabOTHI;

- TpPUHUMATh 1€ COBMECTHOM JESITEIbHOCTH,
OpPraHU30BBIBaTh U KOOPJIUHUPOBATH JIEHCTBHS IO
€¢ JOCTHIKCHUIO: COCTaBJIATH IIIaH JICHCTBHIA,
pacrpenensaTh POJu ¢ YIeTOM MHEHUH YYaCTHHKOB
00CYX/1aTh pe3yJbTaThl COBMECTHOUN pabOTHI;

- KOOPJAMHHUPOBAaTH M BBINOJHATH paboOTy B

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

MIOBEJICHUE B PA3JIMYHBIX CUTYaLUsX, MPOSBIATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM
OBJ1ajieHNe YHUBEPCAJbHBIMH PeryJIsITHBHbIMHU
JefCTBUSIMH:

I') NpUHATHE ce0s U APYTHUX JIOJCH:

- IPUHUMATh MOTUBBI U apTyMEHTHI JPYruX Jroaeh
[IPU aHAJIN3€E PE3yJbTATOB JAEATEIbHOCTH;

- TIpU3HaBaTh CBOE MPABO M MPaBO APYTUX JrojAeH

- yMeTb IUJIAHUPOBAaTh M  BBINOJIHATH XUMHUYECKUH  OKCIEPUMEHT
(mpeBpallleHUsT OpPraHUYECKUX BEUIECTB IpU HAarpeBaHUM, IOJy4YEHHE
STWJIEHA U W3YyYEHHUE €ro CBOICTB, KaueCTBEHHBIE pPEaKIMU Ha allbJeTU[bl,
KpaxMai, YKCYCHYIO KHCJOTY; J€HaTypauus OelKOB IpH HarpeBaHUU,
[BETHbIE pEaKIUH OEJIKOB; MPOBOJAUTH PEAKIUUd HOHHOTO OOMEHa,
OTIPENENIATh Cpeay BOAHBIX PaCTBOPOB, KAUECTBEHHbIE PEaKIUU Ha Cyab(aT-,
KapOoHaT- M  XJOpPUA-aHWOHBI, HA  KaTHOH  AaMMOHHUS;  pellarh
JKCIIepUMEHTaJbHble 3afauu 1o TeMaM "Mertamisl" u "Hemeramnsl") B
COOTBETCTBUU C TMpaBWIAMHM TEXHUKU OE€30MaCHOCTH MpH OOpalieHUuu C
BEIIECTBAMHU U JIAOOPATOPHBIM 000PYAOBAaHUEM; IPEICTABIATh PE3YJIbTAThI
XMUMHYECKOT0 IKCIIEPUMEHTA B (pOpMeE 3alIMCH YPaBHEHHH COOTBETCTBYIOIIUX
peakiuii 1 GopMyJINpOBATh BBIBO/BI HA OCHOBE ITUX PE3YJIbTaTOB




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

OK 07. B o0J1acT 3K0/10rMYECKOr0 BOCIUTAHMS: - chopMHupoBaTh TPEACTABICHHUS: O XUMHUYECKOM  COCTaBIISIONICH
CopneiicTBoBatTh | - c(HOPMHUPOBAHHOCTH AKOJOTHUECKOW KYJIBTYpPHI, | €CTECTBEHHOHAYYHONH KAapTHHBI MHUpPA, POJHM XMMHUU B TIO3HAHWUU SIBICHUUN
COXPAHEHUIO MOHMMaHHUE BIIMSHUS COLMAIBHO-3KOHOMUYECKUX | IPUPOAbI, B (OPMHPOBAHWU MBIIUICHUS M KYJIBTYphl JIMYHOCTH, €€
OKpY)Kalollled | IpOLeCCOB  HA  COCTOSHUE  NPUPOJHOM U | (YHKIIMOHAJIBLHOM IPaMOTHOCTH, HEOOXOIUMOM Ui pPEeleHUs] MPAKTUYECKUX
Cpenbl, COLIMAJIbHOM  Cpefbl, OCO3HaHUE TIJI0OAJTBHOTO | 33Ja4 U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3I0pPOBBIO U
pecypcocOepex | XxapakTepa 3KOJIOTHUYECKUX MPpoOiIeM; IPUPOJIHOM cpefie;
€HHUIO, - IJAHUPOBAHUE U OCYILECTBICHHE NEHCTBUI B | - yMeTh cOOMIOaTh MpaBHUJa SKOJIOTMUYECKU 11€JIeCO00pa3HOTO MOBEACHUS B
MIPUMEHSTh OKpY)Kalolllell cpele Ha OCHOBE 3HaHMs Lejiel | ObITy U TPYJOBOM NESATENBHOCTH B IIEJIIX COXPAHEHHUS CBOEro 3/0pOBBS U
3HaHUA 00 YCTOMYMBOTO PAa3BUTHS YEJIOBEYECTBA; OKpYXarollled NPUPOJHOW CpEAbl; YUYUTHIBATH ONACHOCTH BO3JACHCTBUS Ha
W3MEHEHUU aKTUBHOE HEMpUATHE JEHUCTBUM, TPUHOCSIIUX | )KUBbIE€ OPraHU3MbI OINpPENEICHHBIX BEIIECTB, NMOHWMAas CMBICI IMOKa3aTess
KJIMMara, BpE€l OKPYXAIOIIEH cpeae; MPEAETbHON JOMYCTUMOM KOHIIEHTPALUH
TIPUHITATIBI - yMEHHE TPOTHO3MPOBATH HEOIAroMpPUATHBIE
OepeXIIMBOTO 9KOJIOTHYECKHUE TMOCIEACTBHS TMPEANPUHUMAEMBIX
MPOU3BOJCTBA, | ICUCTBUM, MPEIOTBPAIIATH UX;
3¢ HeKTUBHO - pacimpeHme OTIBITA JIeSATETLHOCTH
JNENCTBOBATH B | DKOJIOTMYECKON HAIIPABJICHHOCTH;
Ype3BhIYANHBIX | - OBJIaJICHHE HaBbIKAMU y4EOHO-
CUTYaIUIX HCCIIeIOBATENIbCKOU, MPOSKTHON U COLUaIbHON

NesITeNIbHOCTH;
TexHuueckoe
0GCITyKUBaHHE [IK 1.1. IIpoBepsATh B3auMOAEICTBUE Y3JI0B
W PEMOHT JIOKOMOTHBA.
JIOKOMOTHUBA
(no Brnam). I[IK 1.2. IlpousBoauTh MOHTax, pa3z0oOpKy,

COEIMHEHUE " PETYJINPOBKY qacTen

PEMOHTHUPYEMOTO 00BEKTa IOKOMOTHBA.
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VYaopasnenue u | [IK 2.1. OcymecTBiaTh NpUEMKY U HOATOTOBKY

TEXHUYECKASI JIOKOMOTHBA K PEICYy.
AKCIUTyaTalus
JIOKOMOTHUBA

[IK 2.2. Ob6ecrieunBaTh yIpaBiIeHHE
(mo Buaam) noj

JIOKOMOTHUBOM.
PYKOBOJICTBOM
MAaITMHUCTA.

[1K 2.3. OcymiecTBisTh KOHTPOJIb pabOTHI
YCTPOWCTB, Y3JIOB U arperatoB JIOKOMOTHBA.

OcBoeHue cojiepkaHusl yueOHON AUCUUITIIUHBI «XUMHUsD», 00€CIIEYNBAET JOCTHKEHUE OOYyJaroIMMHUCS CIEAYIOUINX PE3YIbTaTOB:

Koapl Ilnannpyemblie pe3yjbTaThl OCBOEHUSI TUCIHIIMHBI BKJIOYAKIOT
JIP 01 YYBCTBO FOPAOCTH M YBAKEHUS K UCTOPUU U TIOCTUKEHHUSIM OTEYECTBEHHON XUMUYECKON HAYKU;
JIP 02 XUMHUYECKH TPAMOTHOE TTOBEJCHUE B TPOPECCHOHAILHON JEATEIHLHOCTH U B OBITY TIPH OOpaIIeHUH ¢ XUMUYECKUMH BEIIECTBAMH,
MarepuajgaMu U IpolecCaMu,
JIP 03 TOTOBHOCTH K MPOJOHKEHUIO 00pa30BaHUs U TIOBBIIEHUS KBATHM(PUKAINKY B U30paHHOU MPO(eCCHOHATBHON JIEATEILHOCTH H
00BEKTUBHOE OCO3HAHHUE POJIM XUMHUYECKUX KOMIICTCHIIHH B 3TOM;
JIP 04 YMEHUE UCIOJIb30BATh JOCTH)KECHHS COBPEMEHHON XUMHYECKON HAYKH M XUMUYECKUX TEXHOJIOTHH JIJIsl TOBBIIICHHUS] COOCTBEHHOTO
WHTEJUICKTYAJIbHOTO PAa3BUTHS B BHIOPAHHOU PO ECCHOHAITBHON JIEATEIHLHOCTH;
JIPO5 c(hOpMUPOBAHHOCTH OCHOB CAMOPA3BUTHSI U CAMOBOCITMTAHUS B COOTBETCTBHH C OOIIIEUEIOBEYECKUMH IIEHHOCTSAMHU U HUJICaIaMH
I'PaKIAHCKOTO OOIECTBA; TOTOBHOCTh M CIIOCOOHOCTh K CAMOCTOSTEIILHON, TBOPYECKON U OTBETCTBEHHOH JCATEIIPHOCTH;
JIP 06 HABBIKU COTPYIHHYECTBA CO CBEPCTHUKAMHU, IETHbMHU MIIAJIIIETO BO3PAcTa, B3pPOCIBIMU B 00pa30BaTebHOM, OOIIIECTBEHHO OJIE3HOM,
y4eOHO-HCCIeIOBATeNIbCKON, MPOSKTHON U APYTHX BHUAX NESATEIbHOCTH;
JIP 07 ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOUasi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHUN;
JIP 08 TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO, B TOM YHUCJIE CaMOOOpa30BaHUIO, Ha MPOTSHKCHUH BCEH JKU3HH; CO3HATEILHOEC OTHOIIECHUE K
HEMpPEepHIBHOMY 00pa30BaHMIO KaK YCIOBHIO YCTICITHON MpodhecCHOHATBHON 1 00IIeCTBEHHOM e TENbHOCTH;
JIP 09 OCO3HaHHBIM BbBIOOp Oynaymiedt mnpodeccu W BO3MOXKHOCTEH peanu3allid COOCTBEHHBIX JKM3HEHHBIX IUIAHOB; OTHOIICHHE K

npodecCHOHAbHON  EATENbHOCTH KaK BO3MOXKHOCTH y4acTUSi B  PEHICHHH JUYHBIX, OOIIECTBEHHBIX, TOCYAapCTBEHHBIX,
0OIIeHAIIMOHAIBHBIX MTPOOJIEM.
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2. CTPYKTYPA U COJAEP) KAHUE OBIIIEOBPA3OBATEJILHOM

JAUCIHUIIIMHBI «XUMMWUS»

2.1. O0bemM TUCHMILVIMHBI U BUABI y4e0OHOU padoThI

Bua yueOHoii paGoTbl

O0BeM B yacax

O0beM 00pa3oBaTeIbHON MPOrpaMMBbl AU CHUILTHHBI 108
B T.4

CamocrosiTesibHas padoTa 36
Oo01iee KOTMYECTBO NPAKTHYECKHUX M J1A00PATOPHBIX 3aHATHH 28
OcHoBHOE coJep:KaHue 65
B T. 4.

TEOpPETHYECKOE 00yUueHue 40
MPAKTUYECKHUE 3aAHATHUS 20
nabopaTtopHbIe 3aHATHUS 8
IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COlepKaHMe (COAepPKAHUE 5
NMPUKJIATHOTO MO/YJIfA)

BT. 4.

TeopeTuyYecKoe 00yueHue 2
MPAKTUYECKHUE 3aHITH 3
IIpoMeskyTouHast aTTecTanus (3a4er) 1
Hroro 72
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2.2. TeMaTHYeCKHUH IVIAH U COAEPKAHME TUCHUIIINHBI

HaumenoBanue Coaepikanue yueOHOro MaTepuaja (0CHOBHOe U pPodecCHOHATBHO-OPHEHTHPOBAHHOE), OBLeM 1ACOB ®opmupyemble
pa3iesioB U TeM JJa0opaTOpHbIE U NMPAKTHYeCKUEe 3aHATHS, IPUKJIAJHOH MO1Y./1b KOMIIeTeHI[UH
1 2 3 4
OcHoBHOE coep:KaHue 65
Pazgea 1. OcHOBBI CTPOCHUSA BellecTBa 6
Tema 1.1. Coaepikanue yueOHOro MaTepuajia 4 OK 01
CtpoeHue aToMOB
XEMHYECKHIX CoBpemeHHast Mozenb cTpoeHHs aToMa. CHMBOJIMYECKUH S3BIK XUMHUU. XUMHYECKUH HIIEMEHT.
3IIEMEHTOB 1 DOnekTpoHHas KoHUrypanus aroma. Knaccudukanuss XMMHUYECKHX 3JI€MEHTOB (S-, p-, d-3JIeMEHTHI).
IpHpoza BanentHble  5mekTpoHBl.  BanmeHTHOCTh.  DJIEKTpOHHAs  OpUpoJa  XMMHUYECKOM  CBS3H.
XHMUIECKOl DONeKTPOOTPULIATENbHOCTh. BHbI XMMHUECKOM CBSI3M (KOBAJIEHTHAs, HMOHHAs, MeTajulndyeckas,
CBS3H BOJIOPOJIHAs) U CIIOCOOBI €€ 00pa30BaHUs
IIpakTHYeckue 3aHATHS
1 «Peienue 3a1aHuil Ha cOCTaBIeHHE XMMUYECKUX (POPMYIT ABYXaTOMHBIX COEMHEHUI ».
’ «Pemienne 3a1aHuil Ha YCTaHOBJIEHHUE CBSI3U MEXIY CTPOCHHEM aTOMOB U IEPUOIUYECKUM
MU3MEHEHHEM CBOWCTB XUMHUECKUX 3JIEMEHTOB».
Tema 1.2. OcHoOBHOE co/lep:KaHue 2 OK 01
[Tepuoauueckuit OK 02

3aKOH U Ta0iuia
.M. MenaeneeBa

IlpakTH4Yeckue 3aHATHSA

3 « 3aKOHOMepHOCTI/I U3MEHEHUS CBOMCTB XUMHUYECKUX 3JICMCHTOB, O6pa3yeMbIX nMunu
BCILICCTB».
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4 «Perenne MPAKTUKO-OPUCHTUPOBAHHBIX TCOPECTHYCCKUX SaIIaHI/Iﬁ Ha XapaKTCpuU3alnuro
XUMHUYCCKHX JJICMCHTOB>.

CamocrosiTesibHas padoTa

1 Coobmenne «Bkinag 0Te4eCTBEHHBIX YICHBIX B PAa3BUTHE XUMHUYECKON HAYKH» 3
2. Coob6menne «IlepuoanueckoMy 3akoHY OyIyIiee HE TPO3UT pa3pylIeHUEM»
3. CooOuienne «HexBaTka mpo/10BOJICTBUS KaK rio0abHas MpolieMa U MyTH €€ peleHus»
Paspnen 2. Xumuyeckue peakuuu 11
Tema 2.1. Tursl OcHoBHOE coep:KaHue 6 OK 01

XUMHUUYCCKUX
peakuui

Knaccuduxanus v TUIIBI XUMUYECKUX PEeaKIMi ¢ ydacTHeM HeopraHuieckux BemiectB. CocTaBieHue
ypaBHEHUH peakiuii COeAMHEHUS, PA3I0KEHHUs, 3aMEIICHHsI, 0OMEHA, B T.4. PEaKIIUi TOPEHU,
OKHUCJICHUS-BOCCTAHOBJICHHUSL.

VYpaBHeHUs OKHCIEHUS-BOcCcTaHOBNIEHUA. CTeneHb okuciaeHus. OKUCINUTENb U BOCCTAHOBUTEb.
CocraBiieHHe U ypaBHUBAHUE OKHCIUTEIBHO-BOCCTAHOBUTENHBIX PEAKIIMIA METOI0M 3JIEKTPOHHOTO
6anmanca. OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU B IPUPO/IE, IPOU3BOICTBEHHBIX MPOIIECcCcax U
KU3ZHEJESATEIbHOCTH OPraHU3MOB

IIpakTHYeckue 3aHATHS

5 «OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHbI B XMUMHHU M PacyeThl 0 YPaBHEHUSIM XUMHYECKUX
peakium».

6 «PacueTsl 110 YpaBHCHUAM XUMUYCCKHUX peaKHI/Iﬁ C UCIIOJIb30BAHUECM MACCHhI».

7 «PacueTsl 1O YypaBHEHUSM XHMUYECKHUX PpEaKLUUHd C UCIOJb30BAaHUEM MacChl, 00beMa
(HOpMaJbHbIE YCIOBHS) T'a30B».
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Tema 2.2. OcHoBHOE coep:kaHue 4 OK 01
DNEeKTPOIUTHYECKA OK 04
g quccormamms u | 1 €OpHs SJICKTPOIUTHYECKON Auccoumatuu. VOoHbL. DIEKTPOIUTBI, HEAIEKTPOIUTBL. Peakiunn HOHHOro K 1.1
JOHHEI OOMeH oOMeHa. COCT&BJICE{I/IC peakuuii MOHHOTO OOMEHa IYTEM COCTABJIEHUS MUX IOJIHBIX U COKPALLICHHbIX K 2.2
WOHHBIX ypaBHCHHN. KHCIOTHO-OCHOBHBIC PEeaKIMH. 3a/IaHUs HA COCTABJICHUE HOHHBIX PEAKITUIt
K 2.3
JlabopaTopHble 3aHATUSA
1 | “Tumnbel XMMUYECKUX pPEaKIHi”.
Koutpoasnast padora 1
1 | Crpoenue BeniecTBa U XUMHUYECKHUE PEaKIIUU 1
CamocrosiTesibHas padoTa 6
4. Coobmenne «Boma kak peareHT u cpena JUisi XAMUYECKOTO TPOIIECccay
5. Coobmenne «[loBapeHHas COJIb KaK XUMUYECKOE CHIPHE»
6. Coobmenne «CoBpeMeHHBIE METO bl 00€33apaKUBAHUS BOIBI»
7. [IpezenTtanus «TUIbl KPUCTALTUYECKUX PEIIETOK»
3 CooOmenne «Karanu3z © KaTaJIUTUYECKHE SBICHHUA B IMpUpPOJE U MPoQeccCHOHAIbHON
' JeSITeIbHOCTI
9 CocraBnenue cxeMbl (Tabmuibl) «l'eHeTHYeCKas CBsI3b MEXKJIY KJIaccCaMU HEOPraHMYECKUX
COEIMHEHUI
Paznea 3. CTpoeHue U CBOMCTBA HEOPraHUYECKHUX BEleCTB 16
Tema 3.1. OcHoBHOeE coep:xaHue 5 OK 01
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Knaccngukars, [Ipenmer neopranmdeckoit xumuu. Kinaccudukanus Heoprannueckux BemiecTs. [IpocTeie U cI0KHbIE OK 02
HOMCHKJIaTypa 1 BemiecTBa. OCHOBHBIE KJIACCHI CIIOXKHBIX BEIIECTB (OKCHU/IbI, TUPOKCHIBI, KUCIOTHI, COJN). B3anumMocBs3b K 1.1
CTpOEHHUE HEOPraHUYeCKUX BEIIECTB. ArperatHble COCTOSIHUS BemecTBa. Kpucrannmuueckue u aMmophHbIe K 1.2
HEOPraHWYECKUX  |BellecTBa. THUIbI KPUCTAJUIMYECKUX PEIIETOK (ATOMHAsA, MOJIEKYJIIpHAsi, HOHHAs, METAJUIMYECKas ). K 2.2
BEILECTB 3aBHCUMOCTD (PU3UUECKUX CBOICTB BEMIECTBA OT TUIA KPUCTAIUTMYECKON PEIIETKU. 3aBUCHMOCTb

XUMHUYECKON aKTUBHOCTH BEIIECTB OT BUJIa XMMUYECKOM CBS3HM M THIA KPUCTALTUYECKON PEIICTKH.

[TpuurHBEI MHOTOOOpA3Msl BEIIECTB

I[IpakTHYeckne 3aHATHS

2 «Pemenne npakTH4ecKuX 3aJaHui 1Mo KJacCUPUKAIMN, HOMEHKIAType U XUMUYECKUM
(hopmyamM HEOPraHUYECKUX BEIIECTB».

Tema 3.2. ®uzuko- | OcHOBHOE coepKaHUE 11 OK 01
XUMHUYECKHE OK 02
CBOMCTBA Mertamnsl. OOmue Gu3nyecKrue W XUMHYECKHE CBOWCTBa MeTaioB. CrocoObl TONydeHHs. 3HaUYCHHE MK 1.1
HCOPraHUYCCKUX  |MEeTAJJIOB M HEMETAUIOB B MPHUPOJAE W KUZHEIEATEIbHOCTH 4YeJIOBeKa W opraHu3moB. Kopposus K 2.2
BEILIECTB METaJJIOB: BUABI KOPPO3HUH, CIIOCOOBI 3alIUTHI METAJUIOB OT KOPPO3UU IIK 2.3

Hemeramnel. OOmume Qu3nyueckne W XUMHUYECKHE CBOWCTBA HEMETA/UIOB. T[HWIMYHBIE CBOWCTBA K 2.1

nemetaiioB [V— VII rpynn. Knaccudukanus n HoMeHKIaTypa coeAMHEHUH HeMeTauioB. KpyroBopoTsl
OMOTEHHBIX AIIEMEHTOB B TIPUPO/IE

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB (OKCHIOB, THIPOKCHIIOB, KHCIIOT,
coJielt u Jip.). 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX COCAMHEHUH,
BBICIIMX OKCHJIOB ¥ TUAPOKCUIOB. DIEKTPOIHU3 COJIEH.

IlpakTH4Yeckue 3aHATHSA

9 . .
«CocraBiienue YpaBHCHHUU XUMHWYCCKUX PCAKIIUU .

10 «Perienue IMPAKTUKO-OPUCHTUPOBAHHBIX TEOPCTUYCCKUX 3aJlaHUM  Ha CBOﬁCTBa, COCTasB,
MOJIYYCHHUEC HCOPTAaHNUYCCKUX BCHICCTB».
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Tema 3.3. OcHoBHOE coep:kaHue 2 OK 01
WNnentuduxarms OK 02
HEOpraHHYECKHX JlaGopaTopHbIe 3aHATHS OK 04
BEILIECTB ’
« neHTrduKanus HEOPraHMIECKUX BEIIECTB».
3 | «<Maentudukanus HEOPraHUIECKUX BEIIECTB C UCMOJb30BaHUEM KaueCTBEHHBIX PEaKIIHl».
Koutposasnasi padora 1
2 CBoiiCcTBa HEOPTraHUYECKUX BEIIECTB
CamocrosiTesibHast padoTa 7
10. | CooOmienune «I'uaposu3 B mprupoie U XO35THCTBEHHON JAESTENHHOCTH, €T0 YKOJOTHIECKAsT POIIh)
11. | Coobmenune «Posib KOPPO3UH METAILIOB B TPOPECCHOHAIBHON IEATETHHOCTH
12 CooOmenne «Karanu3z u KaTaJIUTUYECKHE SBICHUA B IMpUpPOJE U MNPoQeccHOHAIBHON
" | mesTenbHOCTIY
13. | [Ipe3enTauus «I'uaponus couaenr»
14. | IIpesentauus «Knaccudukaius 1 IpUMEHEHUE AUCTIEPCHBIX CUCTEM)
15 [IpesenTanus «IIpakTuyeckoe MpUMEHEHUE AIEKTPon3a: padhHUPOBAaHKE, TAIbBAHOIIACTUKA,
" | ranbBanOCTETHS»
16. | [IpeseHTanust «IJIEKTPOIU3 PACTBOPOB AIIEKTPOIUTOBY
Pasneua 4. CrpoeHne u CBOMCTBA OPraHHMYeCKHX BelIeCTB 23
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Tema 4.1.
Knaccudukarus,
CTPOCHHUE U
HOMEHKJIaTypa
OpraHuYeCKuX
BEIICCTB

OcHoBHOe coepkaHue

[losiBieHME U pa3BUTHE OPraHUYECKOM XUMUHU Kak Hayku. [IpenMer oprannueckoit xumun. MecTto u
3HAYEHHE OPTaHMYECKON XUMHUHU B CUCTEME €CTECTBEHHBIX HayK.

XUMHUYECKOE CTPOEHUE KaK IMOPSIOK COECIUHEHHs] aTOMOB B MOJIEKYJE COIJIACHO MX BaJE€HTHOCTH.
OcHOBHbIE TOJIOKEHUS TEOPUM XMMHUYECKOTO CTPOCHHS OopraHuyeckux coenuHeHuid A.M. bytneposa.
VYriepoaHslii CKENeT OpPraHu4YeCKOW MOJIEKYJIbl. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XHWMHUYECKOTO
CTpOEHUS MOJIeKyJ. M3omepus U n30Mephl.

[Tonsatue o ¢yHkumoHanpHOM Trpymnme. Paaukan. Ilpunnunsl kinaccudukanmuu OpraHUYECKUX
coeMHeHUN. MexayHapoaHass HOMEHKJIATypa ¢ TMPUHIMIB  HOMEHKIATYphl  OPTaHUYECKUX
coemuaeHuil. [lonstue 00 azoTcoaepkaliuX COCTUHEHUAX, OMOJOTHYECKH AaKTHUBHBIX BEIIECTBAX
(yrneBojax, »upax, Oelkax W Jip.), BBICOKOMOJIEKYISPHBIX COEJUHEHMSIX (MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BEHO)

IIpakTHyeckue 3aHATHS

11 | «CocTaBiieHrE NOJHBIX U COKPAILIEHHBIX CTPYKTYPHBIX (POPMYJI OPraHUYECKUX BEIIECTB».

«Pacuets! mpocretimen GopMyiTbl OPraHUUECKOM MOJIEKYJIIbI, HICXOS U3 AJIEMEHTHOTO COCTaBa

12 (B %)».

OK 01
IIK 1.1
IIK 2.2
[IK 2.3

Tema 4.2.

OcHOBHOE co/lep:KaHue

12

OK 01
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CaoiicTBa OU3UKO-XMMUYECKHE CBOWCTBA OPraHUYECKUX COCIUHEHUH OTHENBHBIX KIIACCOB (OCOOEHHOCTH OK 02
OPraHMYeCcKuX KJaccu(UKauy 1 HOMEHKJIATYpbl BHYTPH KJIacca; TOMOJOTMYECKHH psia U o0mas popmyIia; n30Mepus; OK 04
COEIMHEHHH (u3HUecKre CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOTYYCHHUS ): MK 1.1
— IpenaeibHbIe YIIeBOAOPObl (aJIKaHbl M IUKJIOANKaHbl). ['opeHne MeTaHa KaK OJMH W3 OCHOBHBIX K 2.2
HMCTOYHHUKOB TEIIa B TPOMBIIIUICHHOCTH U ObITy. CBOMCTBA IPUPOIHBIX YIIIEBOJAOPOI0B, HAXOXKICHHUE B K 2' 3
NpUPOAC U MPUMCHCHUC aJIKaHOB,; ’
— HempeenbHble (QJKeHBbI, aJKUHBl U AJKAJAUCHBI) W apOMATHYECKHE YIJIEBOJOPOJbL. [openue IK 2.1
alleTUJIEHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHU JIJIsl CBAPKU U PE3KH METAJNIOB
— KHUCJIOpOJCOepKallue COeUHEHNs (CTUPTHI U (EHOJIbI, KapOOHOBBIE KUCIOTHI U 3(PUPHI, aJlbIEIH/IbI
U KETOHBI, XHUPBI, YrJIeBoJbl). [IpakTuyeckoe NpPUMEHEHHE ATWICHIJIUKONS, MIHIEpUHa, (eHoa.
[Ipumenenne Qopmanpaeruia, ameTraableruia, YKCYCHOM KHUCIOThl. Mbula Kak COJM  BBICHIUX
KapOOHOBBIX KHCIIOT. MOOIIIME CBOMCTBA MbLJia
— a30TcojJepalide CcoelWHEHUs (aMMHbBI M aMHUHOKHUCIOTHL, Oenku). BpicokoMousekynspHbie
COeIMHEHUS (CUHTETUYECKHEe M OMOJIOTHYEeCKH-aKTUBHbIE). MoHOMEp, MoJiuMep, CTPYKTYpHOE 3BEHO.
[Tonumepu3anus 3TUIEHA KaK OCHOBHOE HAINIPaBJIEHUE €ro UCIIOJIb30BaHUSI.
I'enetnueckas cBs3b MEXIY KJIacCaMU OPraHUYECKUX COCTUHEHUI
IIpakTHYeckue 3aHATHS
13. | «CBOICTBa OpPraHUYECKUX COCTUHEHNI OTIAEIBHBIX KJIACCOB OPTaHUYECKUX BEILIECTBY.
14 «CoCTaBlIeHHE CXEM pEakUWl, XapaKTepU3YIIIMX XUMHYECKHUE CBOMCTBA OpPraHUYECKUX
COEUHEHUN».
15 «PelreHne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUN Ha CBOMCTBA OPraHUYECKUX
COEUHEHUN».
JlabopaTopHas padora
4 | “IlpeBpalieHusi OpraHMYECKUX BEUIECTB MIPH HAIrPEBAHHUU'".
Tema 4.3. OcHoBHOe conep:xaHue OK 01
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WNnentuduxarms
OpPraHHYECKUX
BEIIECTB, HX
3HAYCHUE U
MIPUMCHCHHE B
OBITOBOU U
MPOU3BOJCTBEHHOMN
JESITEITLHOCTH
JeroBeKa

buooprannueckue coenunenus. IlpumeneHne u Ouosornyeckas poib YriaeBoAoB. OKHCIIEHHE
YIJIEBOJOB — HWCTOYHUK OSHEPrUM SKMUBBIX Opranu3moB. OO0nacTh NpPUMEHEHHs aMHHOKHCIOT.
[IpeBpamenuss OenKOB THIIA B OpraHu3Mme. buonormueckue ¢yHknuu OenkoB. buonormueckue
GbyHKIUY XUpOB. POk opraHnyeckoil XUMHUH B PELICHUN TPo0JIeM MUIIEBOH 0€301MacHOCTH

Ponp opranuueckoil XMMUM B pEIIEHUHM NpOOJIEM >SHEpPreTMdyeckoi Oe30MacHOCTH, B Pa3BUTUU
MEJUIMHBI, CO3JaHUU HOBBIX MaTEpHUaJIOB, HOBbIX UCTOYHUKOB SHEPrUM (aJIbTEPHATUBHBIE NCTOUYHUKU
sHepruu). OnacHOCTh BO3/ICHCTBUS Ha KUBbIE OPraHU3Mbl OPIraHUYECKUX BEILIECTB OTIENbHBIX KJIACCOB
(yriieBoJopoJipl, CHUPTHI, (PEHOJIBI, XJIOPOPraHWYECKHE IPOU3BOJAHBIE, aJIbAETUABI U [1p.), CMBICI
IOKa3aTeNs NpeebHO T0NyCTUMON KOHIIEHTPALuu

JlabopaTopHble 3aHATUSA

5 | “UnerTudukamnus opraHUIECKUX COCTUHEHUHN OTACIBHBIX KJIACCOB” .

6 | «/lenarypanus 6enka npu HarpeBaHud. L[BeTHbIE peakiuu OENKOB».

KounrpoJsbHas padora

OK 02
OK 04
IIK 1.2
1K 2.2
[IK 2.3

3 | CTpykTypa OpraHM4eCKUX BEILECTB 1
4 CBolicTBa OpraHUYECKUX BEILIECTB 1
CamocrosiTesibHasi padoTa 11

17.. | Coobmienue «YriaeBo, UX POJib B )KU3HH YEJIOBEKA U MPUPO/IE

18. CooOrienrie K AMHHOKHCIOTHI — KUPITUYUKU OCITKOBBIX MOJIEKYII»
19 Coo01enne «YTIIeBOIOPOTHOE TOILIMBO, €T0 BU B 1 HA3HAYCHUS
20. CooOmienne «IIpruMeHeHrne MHOTOATOMHBIX CITUPTOBY

21. CooOmenne «Ku3np u nesatenbHocTs A.M. bytinepoBa»
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Coobmenue «Vcropust Kaydyka»

23. CooOmienne «Poib yriieBoJIOB B )KU3HEICATCIILHOCTH YEIOBEKA»
24. | Illpesenrauus «lIpuMeHeHue Cl0KHBIX 3PUPOB B KAYECTBE APOMATU3aTOPOB U PACTBOPUTEIEID
25.
[IpesenTanus «Ponb GENKOB B )KU3HEAEATENLHOCTH YEIOBEKa»
26. |llpesentrauus «lIpumeHeHne KapOOHOBBIX KHUCIOT B ObBITY M HNpoecCHOHANBHON
NeSITEIbHOCTI
7 [Ipesentanuss «CpencTtBa TUTHEHBI HAa OCHOBE KHCIOPOACOAEpXKAIIUX OpPraHUYEeCKHX

COEIUHEHUIN

Paspean S. Kunernyeckne 1 TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHUYECKHUX peaKkui
Ckopoctb OcHOBHOE colep:KaHue OK 01
XUMUYECKUX OK 02
€aKLIHM.
];( 1 CKOpoCTh peakluu, €€ 3aBHUCHUMOCTb OT Pa3iIMyYHBIX (DaKTOPOB: MPUPOJIBI PEarupyrouinx BEIIECTB, IK 1.2
MMIHECKOC KOHIIGHTPALlMH PEarupylolmuX BEIIeCTB, TEMIEpPaTyphl M IUIONIAJM PEAKIMOHHOH ITOBEPXHOCTH. 1K 2.1
paBHOBCCHC TerutoBsie 3G GEKThI XUMUYECKHX Peakiuii. DK30- U SHI0TEPMHUECKHE, PEaKIIUH. K 2.2
O6patumocth peakuuidi. XHUMHYECKOE PABHOBECHE U €ro CMEIIEHHE I0J JACUCTBUEM pa3IUYHbIX
(hakTOpOB (KOHLIEHTpAlMS PEareHTOB WM MPOJIYKTOB PEaKIiy, AaBlIEHUE, TeMIepaTypa) s CO3/IaHus
ONTUMAJIbHBIX YCJIIOBUU MPOTEKaHUsA XUMHYeCKUX mporeccoB. [Ipuniun Jle [llatense
IIpakTH4eckue 3aHATHSA OK 01
OK 02
I[IK 1.2
16 | «Pemenue npakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM». K 2.2
K 2.3
17 | «Pemenne mpakTUKO-OpUEHTUPOBAHHBIX 3alaHUi HAa NpuMeHeHue npuHnuna Jle-llarense».
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CamocrosiTesibHast padora

28. | CooOuieHne «3aBUCUMOCTh CKOPOCTH XMMHUECKOM peakliuy OT TEMIEPATYphbl U KOHLEHTPALUU
pearupyronux BEIecTB

29. | CooOuienue «lIpuMeHneHne cycieH3ui U 3MyJbcuid B Ipo(hecCuOHATILHOU NESTENbHOCTI

CocraBiienne cxembl (Ta0nuIbl) «I eHeTnyeckas CBsI3b MEX/y KiIacCaMu HEOPraHUYECKUX U
OPraHNYEeCKUX COCTUHEHUN»

30.

31. | CocraBnenue cxembl (Tabnuiibl) «PazHooOpa3re opraHu4ecKuX COeTUHEHUI

Paspean 6. PactBOpbI
Tema 6.1. OcHoBHOE coep:KaHue OK 01
[TonsiTue o OK 02
pacTBOpax PactBopenue kak ¢u3nko-xuMmuueckuid mporiecc. PactBoprl. CrocoObl NMPUTOTOBIEHUS PACTBOPOB. OK 07
PactBopuMocth. MaccoBasgs 1079 pacTBOpEHHOro BemiecTBa. (CMbICT TOKa3aTens MpeaesibHO K 1.2
JOMYCTUMON KOHIEHTPAIUHU U €T0 UCIOJIB30BaHUE B OLIEHKE HKOJIOTMYECKOI 0€301acHOCTH. )
[IpaBuna sKOJOrHYECKH LEJIecO0Opa3HOr0 TOBEACHUS B OBITY M TPYAOBOM NEATEIBHOCTH B IENAX K 2.3
COXpAHEHUsI CBOETO 3/I0POBbSI U OKPYXKAIOLIEH MPUPOJHON CpeAbl; OMMaCHOCTh BO3/IEHCTBUS HA KUBBIE
OpraHU3Mbl OIIPE/IETICHHBIX BEIIECTB.
Pemenne nmpakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 33aJaHUI HA PACTBOPHIL, UCIIOJIb3yeMble B OBITOBOU U
MIPOU3BOJICTBEHHOMN JEATEIBHOCTH YEIOBEKA
Tema 6.2. OcHoOBHOE CoepKaHue OK 01
Hccnenosanne OK 02
CBOHCTB PacTBOPOB | JagopaTopHbIe 3aHATHS OK 04
K 1.2
7 «Perrenue 3aj1a4 Ha MPUTOTOBJIIEHUE PACTBOPOB». IIK 2.2
K 2.3

8 | «IIpuroroBneHue pacTBOPOBY.
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CamocrosiTesibHast pabora

32. | CooOuienue «PacTBopbl BOKpYr Hac. TUIIBI paCTBOPOB»

33. | IIpe3eHTauust «DAEKTPOIU3 PaCTBOPOB AIEKTPOJIUTOBY

IpodeccnonanbLHO-OpHEHTHPOBAHHOE CO/lepKaHUE (CodepKaHNe MPUKJIATHOT0 MO/TYJIs1)

Pa3zpen 7.

Xumus B ﬁbITy Hu HpOI/[3BO)]CTBeHHOﬁ JACATCJIBbHOCTH Y€J10BCKA

Xumus B ObITY U
MIPOU3BOJICTBEHHON
NeSITeNIbHOCTH
qejoBeKa

OcHoBHOE CoA€cpiKaHue

Hogeiimme gocTkeHnss XMMUYECKOW HAYKH U XUMHYECKON TeXHOJIOTHH. Posib XuMum B o0ecriedeHun
9KOJIOTUUECKOM, SHEPTETUUECKOM M TTUIIIEBOM O€30MacHOCTH, pa3BUTUN MeIUIIUHEI. [IpaBuia moucka u
aHalM3a XUMHUYECKOW WHGOpPMAIMM W3 pPa3IMYHBIX HCTOYHUKOB (HayyHas W ydeOHO-HaydHas
IuTepaTypa, Cpe/IcTBa MacCoBOM nH(pOpMaluu, ceTb UHTEepHET)

IIpakTHYeckue 3aHATHS

«[lonck n aHanu3 KeWCOB O MPUMEHEHUH KOHCTPYKLIIMOHHBIX MaTepHajioB, HAHOMOATEPHAJIOB,
TEKCTUJIHHBIX BOJIOKOH».

18

19 «ITouck 1 aHanm3 KeHUCcoB 0O IIPUMCHCHUHN NCTOYHUKOB SHCPIrUU».

«ITomck 1 aHamM3 KeicoB O IMIPUMCHCHUHU OPraHUYCCKUX U JICKAPCTBCHHBIX BCHICCTB, OBITOBOM
XHUMHU».

20

OK 01
OK 02
OK 04
OK 07
K 1.1
K 2.2
[IK 2.3
IIK 2.1

CamocrosiTesibHas padoTa

34. | Coobmmenue «llapuukoBelii ahdekt B aTMocdepe 3eMIu U €r0 BOSMOKHbIE TIOCIIEICTBUSDY

35. | CooOmenue «3amura 030HOBOTO CJIOS OT XUMUYECKOTO 3arpsi3HEHUS»
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36. | CooOmenune «IKonorundyeckas pojb OPraHnYeCKUX 1 HEOPraHNYECKUX BELIECTB B
MTOBCETHEBHOM JKU3HU M MPO(HECCUOHATLHON IEATEIEHOCTH YEIOBEKa

HpOMe)KyTO'lHaﬂ arrecTanmd 1Mo JMCIMIIJInNHE (33'{eT)

Bcero

72
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3. YCJOBUS PEAJU3ALIMM TPOTPAMMBI OBLIIEOBPA3OBATEJILHOM
JUCHUATNIUHBI

3.1. TpeOoBaHUA K MUHMMAJIBLHOMY MAaTEPHATBHO-TEXHUYECKOMY
odecneyeHHIo

Jns  peanuzaniid  NPOTpaMMbl  JTUCHUIUIMHBL  MPEYCMOTPEHBI  CIETYIONINE
crenuanbHble TTOMEIIECHUs: Y4eOHbI KaOMHET XUMHUU W/WIKW y4eOHOM XUMHUYECKOU
nabopatopuu.

OGopynoBanue y4eOHOro kaOuHera (HArJIsiAHbIE TOCOOUA): HAOOPHI
IIAPOCTEPKHEBBIX ~ MOJENIE  MOJIEKYJ, MOJENH KPUCTAUNIMYECKUX  PEUIeTOK,
KOJUICKIIUM MPOCTHIX M CJIOXKHBIX BEIIECTB H/WIM KOJUICKIIUU MOJTUMEPOB; KOJUICKIUS
TOPHBIX TIOPOJ U MHUHEpasioB, Tabnuiia Menzeneena, yueOHble (QuiIbMBbI, ITUGPOBHIE
o0Opa3oBaTebHbIE PECYPCHI.

TexHuyeckue cpeacTBa o0yudyeHHMsi: KOMIBIOTEp C  YCTpOWCTBaAMHU
BOCIIPOM3BEJCHUSI  3ByKa, TPUHTEP, MYJIbTUMEAHA-TIPOCKTOP C  DKPaHOM,
MYJbTUMEIUNHAS TOCKA, yKa3Ka-Mpe3eHTeP s MTPEe3eHTaU.

Ob6opynoBanue jgadopaTopuu M pado4YUX MeCT JAOOPATOPUM: MEH3YPKH,
MUTIETKU-KAMEIBbHUIIBI, TEPMOMETPBI, MUKPOCKOII, JYIbl, MPEIMETHbBIC U TMOKPOBHBIC
CTeKJIa, MJIAHIIETHI JJI KalelbHbIX peakiui, GuibTpoBadbHas Oymara, MpOMBIBAJIKH,
CTEKJISTHHBIE TMPOOHMPKH, pe3UHOBBIE TMpoOKH, ¢GoHApUKH, HAOOpP PpPEaKTHBOB,
CTEKJISTHHBIE TMaJOYKH, INTATUBBI IS MPOOMPOK; MEpHbIE UWIMHAPHI, BOPOHKH
CTEKJISTHHbIC, BOPOHKM JeiIuTeNbHble IuiauHapuueckue (50-100 mi), cTrynku ¢
nectukoM, (apdopoBble dYaIlIKK, MHUHICTH, (UIBTPHI OyMaXkHble, BaTa, MapJs,
YacoBbI€ CTEKJIA, DJICKTPOIUIUTKU, JTA0OpaTOpPHBIE INTATHUBBI, CIHUPTOBBIC TOPEIKH,
CIIUYKH, TIPUOOp IS TONY4YEHHUs Ta30B (WM MpoOHMpKa ¢ Ta300TBOJAHOM TPYOKOi),
JepKaTenu JUisi MPOOUPOK, CKISTHKHU JIJISi XPaHEHHUS] PEaKTUBOB, Pa3aTOYHBIE JOTKH;
xumudeckue crakadbl (50, 100 u 200 mi); mmarenu; NMUHUETHI, TUTCIbHBIC HIUIMIIBI;
CEKyHJIOMEpHI (TaliMephl), MepHBIe podupku (Ha 10—20 mur) u mepHBIe KOTOBI (25, 50,
100 u 200 mu), BoasiHast OaHs (WJIM TEPMOCTAT), CTEKIISIHHBIE MaOYKH; KOHHYECKUE
KoJObI A1t TuTpoBanus (50 u 100 Mi); UHAMKATOPHBIE TOJIOCKH IS onipeneneHus pH
U CTaHJAapTHAsl MHJIUKATOPHAs LIKAJla; YHUBEPCAJIbHbIA UHANKATOP; NuneTku Ha 1, 10,
50 mn (umu mosatopsl Ha 1, 5 u 10 M), OropeTkH AJisi TUTPOBAHUSI, MEIUIIMHCKUE
mmpunbl Ha 100-150 M1, maGopaTopHble /WM aHATUTHYECKUE Bechl, pH-MeTpsi,
CYIIMIBHBIN KA, U Ip. TabopatopHOe 000pyAOBaHHE.

Jlyist peanm3anuy MPOXOKISHUS MPOTPaMMBbl YIEOHON JUCITUTUIMHBI « XUMUS» B
pamMKax mporpaMmbl MPoPecCHOHATEHOTO 00pa30BaHMs HEOOXOUMO HAININE
CEAYIOIIMX MPEIMETOB JIa0OPATOPHOM MOCY/Abl U PEAKTUBBI:

[TnuTka s5mekTpudeckas 1adbopaTopHasi, TpUOOp ISl WLTIOCTPAIIMU 3aKOHA
COXpaHEHHMsI Beca BEIIeCTB, TOCOOUE /1Jis IEMOHCTPAllMUA CUHTe3a OelKa, KOJUIECKIUS

«TommBoy, komnekuuu: «MuHepabl 1 TOpHbIE TOPOAbDY, «Ilone3Hbple nckonaeMmbie
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i Kypea reorpaduny», «KameHHbIi yronb», « MuHepaabHble y1o0peHus», Habop
CTEKJISTHHBIX TPYOOK, HAOOp coJiel il JEMOHCTPALUU ONBITOB, TPUOOP s
OKHUCJICHMSI CIIUPTa HaJ MEAHBIM KaTaln3aTopoM, kojida ctexisiiHas Ha 500 mut., 1000
mi.,250 mi.,50 mi., ctakaubel: cTekasgHABIN. 300 Mi.,100 mi., maactmaccoBbiit. 100
MI1.,250 M., MepHBbI# 1uuHAp, 100 M., 25 Mit., cTynka ¢ nectukom dapdoposasi,
Jep>KaTeau sl MPOOUPOK C IEPEBIHHON PYUKOH, JIOXKKA HKeJe3Has ISl OIbITOB,
TUTIH GapdopoBbie KPBIIIKAMU, IITATUB AJIs KaleJIbHBIX ONBITOB, IITATUB JJIS
MPpOoOUPOK TIACTMACCOBBIN (O€IIbIi), CMUPTOBKA, YYEHUYECKHUE TIO/IT0HbI
IIacTMaccoBbl€ (3€JIeHbIE), ceTKa acOecToBas (Maiast), Ha0op MPOOUPOK, ILITATUB
1a00paTOPHBIN (OOJBINON) ¢ KPETUICHUEM U KOJIBLIOM, IIUIIIBI JJIS1 TUTJICH, mTpudop
JUTSL IEMOHCTpPAIIMK COCTaBa BO3/1yXa, MPUOOP AJIs MOTYYSHHS T'a30B,
POCTPAHCTBEHHASI MOJIENIb PEIIETKH MarHus, MPOCTPAHCTBEHHAS MOJICb PEIICTKU
MeJ, MPOCTPAHCTBEHHAsI MOJIEb PEUIETKU rpaduTa, MPOCTPAHCTBEHHAS] MOJIEIb
PELIETKH XJIOpU/a HATpUsl, BOPOHKA MPOIUIIEHOBAsS CPeIHsIsl, MPOOKa pe3nHOBAs;

ConsgHas KMCIOTa, ATFOMUHUN TPaHyJIMPOBAHHBIN, IIMHK TPaHyJIUPOBAHHBIM,
METHUJIOBBIN OPaHXKEBBIN (MIOPOIIOK), TJAKMOU/ (TIOPOIIOK), peHondTareuH (OpoIIoK),
IIUHK MTOPOIIOK, MEIb CEPHOKHUCTAs, cepeOpo a30THOKUCIIOE, TUPOOKUCH KaJlus,
okcuj xxenesa (3), xKene30 MeTAIUTMYeCKOe BOCCTAHOBIEHHOE (ITOPOIIOK), AIFOMUHUIMA
B TTOPOIIIKE, OKCUJ Oapusi, OKCUJT MEJIU, IIMHK CEPHOKHUCIIBIN, KaJTui CEPHOKUCIIBIH,
KEJE30 CEPHOKUCIIOE, XJIOPHUI MEAH, XJIOPUJI KaIbLUs, XJIOPUT aMMOHHUS, MarHUi
CEPHOKHCIIBIN, KaTuii XpOMOBOKHUCIIBIN, XJTOPHUJT XPOMa, KaJbIIUA CEPHOKHUCIIBIHN, Oapuii
YIIEKUCIBIA, KaNbIIUN YTIIEKUCIBIN, XJIOPU MarHus, XJIOpHUI HATPHUS, XJTOPU]L
ATIOMUHUS, XJIOPUJT KW, XJIOPU]L Kee3a, XJIopu Oapus, HaTpUil YTIIEKUCIIBIH,
HATPUI CEPHOKHUCIIBIN, TJIULIEPUH, KUCIOTA CEpPHAsi, OPraHUYECKUE KUCIIOTHI:
YKCYCHasl, HaJIbMUTUHOBAsI, CTEAPUHOBAS, HATPUN METAINIMYECKUH (B METAITIMYECKOM
KopoOe), 6pomHast Boja, OpoM, Kaauil MeTaUIMUYeCKUH.

3.2. UudopmanuoHHoe odecriedyeHne peaan3anuu NporpaMmbl
B Oubnuoreunwrii ¢oHA BXOAAT y4YeOHUKH U Y4eOHO-METOIUYECKHE KOMILICKCHI,
PEKOMEHJIOBaHHBIC [IJI1 HWCIIOJIb30BaHUS B MPOGEeCcCHOHANBHBIX 00pa30BaTeIbHbIX
OpraHu3aIusiX, peaNTM3yIOINX o0pa3oBaTeIbHYIO
mporpaMmy cpeaHero obmiero odpazoBanms B mpenenax ocBoenus OIIOIT CIIO na
0a3e OCHOBHOT'O 0011IeT0 00pa30BaHUsI.

bubanoreunsIi (1)OHI[ AOITIOJIHCH CIIPaBOYHHMKAMM, KHUTI'aMU IJI YTCHUSA 110 XMMHUU.

B mporecce ocBoeHMS TpOrpaMMbl Y4eOHOU TUCIUTITUHBI « X MU CTYIACHTHI HMEIOT
BO3MOXHOCTh JIOCTYyITa K OJJICKTPOHHBIM Y4YeOHBIM MaTepuajgamM T0 XHUMUH,
UMEIOIIMMCS B CBOOOJHOM JocTyne B ceTd WHTepHET (DJIEKTPOHHBIM KHHUTaM,
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 Ipolecce TMPOBEACHUS TNPAKTUUECKUX 3aHATHH U J1abOpaTOpHBIX 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 OILICHKH Pe3yJbTaTOB OCBOCHUS YUYEOHOM
JTUCIUIUIMHBI MCIIOJB3YETCd CHCTEMA OLEHOYHBIX MEPONPHUITHN, MPEACTaBISAIOIIAsN
co00l KOMIUIEKC Y4eOHBIX MEPOMPUSITUH, COTJIACOBAHHBIX C pe3yibTaTaMH OOy4YCHUS
u chopmymupoBanueix ¢ yderoM OI'OC COO (mpenMeTHbie pe3yJbTaThl [0

mucturnae) u @I'oC CIIO.

Ne | OK/IIK

Monayas/Pa3znen/Tema

PesyabTaT 00yuenus

THunoel OEeHOYHBIX
MeponpHusATHH

I | OcHoBHOe coaep:kaHue

Pa3nen 1. OcHOBBI
CTPOEHHUS BellecTBa

DopMyJHpPOBATH
0a3zoBble MOHATHS U
3aKOHbI XMMHHU

1.1 | OK 01

Ctpoenue aToMoB
XUMHUYECKUX 3JIEMEHTOB
Y IPUPOJIa XUMHUYECKOI
CBS3U

CocTaBnsiTh XUMUYECCKHE
bopMynBl COeIMHEHUH B
COOTBETCTBHUH CO
CTETICHBIO OKHCIICHUS
XUMHUYECKHX 3JICMEHTOB,
UCXOJISl U3 BAJICHTHOCTH U
AJIEKTPOOTPHUIIATEITPHOCTH

1. Tect «CTpoeHue aToMOB
XUMUYECKHX DJIEMEHTOB U
MIPUPOJIA XUMHYECKOHN CBSZH.

2. 3agady Ha COCTaBJIEHHE
XUMUYECKUX HOpMYIT
JIBYXaTOMHBIX COCIMHCHHIA
(oxcuaoB, Cynb(puI0B, THAPHUIOB
U T.IL.).

3. 3amanus Ha MCIOJIb30BaHHUE
XUMHUYECKONH CHMBOJIMKH U
Ha3BaHHUI COECIUHEHHH 110
HOMEHKJIAType MEXIYHAPOIHOTO
COI03a TCOPETUUCCKOMN 1
MPUKIATHON XUMHUH U
TPUBUATBHBIX HA3BAHHUM TS
COCTaBJIEHUS XUMUYECKHUX
dbopMyn AByXaTOMHBIX
coeMHeHUH (OKCUIOB,
Cynb(GUIO0B, THAPUIOB U T.I1.) U
JIPYTUX HEOPTaHUYECKUX
COEJIMHEHHUI OTAENIbHBIX KIaCCOB
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OK/IIK

Monayas/Pa3znen/Tema

PesynbTaT 00yuenus

THIBI OLIEHOYHBIX
MeponpHuATHH

1.2

OK 01
OK 02

[Tepuonueckuii 3aKOH U
tabnuma J[. 1.
MenneneeBa

XapakTepu3oBaTh
XUMHNYCCKHUEC 3JICMCHTHI B
COOTBCTCTBHH C UX
MI0JIO)KEHUEM B
IIEPUOIUYECKON CUCTEME
XUMHNYCCKHUX JJIEMCHTOB
J.N. Menpeneena

1. Tect «Metaminueckue /
HeMeTaJlJInueCKHe CBOMCTBA,
AIEKTPOOTPHUIIATEIHHOCTD U
CPOJICTBO K 3JICKTPOHY
XUMHUYECKUX DJICMCHTOB B
COOTBETCTBHUE C UX AJIECKTPOHHBIM
CTPOCHHEM H TI0JI0KEHHUEM B
NIEPUONYECKON CHCTEME
XHMHUYECKUX 3jiemenToB J[. 1.
MenpeneeBay.

2. IlpakTyeckue 3aiaHnus Ha
YCTaHOBJICHUE CBS3H MEXTY
CTPOCHHEM aTOMOB XUMUYECKUX
AJIEMEHTOB U TIEPHOINIECKUM
W3MCHEHHEM CBOMCTB
XUMUYECKUX DJIEMEHTOB U HX
COE€IUHEHNN B COOTBETCTBUH C
nosnoxenneM [lepuoanueckoi
CHCTEME.

3. [IpakTUKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHUE 3aJaHus HA
XapaKTepHU3alHNI0 XUMHYECKUX
3JIEMEHTOB: «MeTamndeckue /
HEMETAJNIMISCKHUE CBOMCTBA,
3JIEKTPOOTPULIATEIIBHOCTh U
CPOJICTBO K DJIEKTPOHY
XAMHYECKHUX 3JIEMEHTOB B
COOTBETCTBHUE C UX AJIEKTPOHHBIM
CTPOEHUEM U TI0JIO)KEHHUEM B
MePUOINYECKON cucreme
XHUMHYECKHUX 3JIEMEHTOB

J.1. MenneneeBa»

Pa3nen 2. Xumnueckue
peakuuu

XapakTepu3oBaTh THIIbI
XHMHUYECKHMX peaKkumid

KonTpoJsbnas padora
«CTpoeHne BeliecTBa "
XMMHYECKHE PeaKIum»

2.1

OK 01
OK 04

Tunbl XUMHYECKUX
peakuun

CocTaBisaTh peakiuu
COCIMHEHUS, PA3JIOKEHUS,
oOMeHa, 3aMellleHus,
OKUCITUTEIBHO-
BOCCTAHOBUTEIbHbIE
peaxIun

1. 3agaun Ha cocTaBIECHUE
YPaBHEHUH PEaKLUN:

— COCAUHCHUS, 3aMEIICHHS,
pa3ioxeHus, 0OMeHa;

— OKHCIIMTEIBHO-
BOCCTAHOBUTEJBHBIX PEaKLUi C

28




OK/IIK

Monayas/Pa3znen/Tema

PesynbTaT 00yuenus

THIBI OLIEHOYHBIX
MeponpHuATHH

UCII0JIb30BaHUEM METO 1A
AIIEKTPOHHOTO OanaHca.

2. 3agaun Ha pacyeT MaccChl
BEIlECTBA WJIM 00bEMaA

Ta30B 10 U3BCCTHOMY KOJIMYCCTBY

BELIECTBA, Macce WIH 00BEMY
OJIHOTO U3 YYaCTBYIOIUX B
pEaKLUH BEILIECTB; PACYETHI
Macchl (00BpEMa, KOIMUecTBa
BELIECTBA) IPOYKTOB PEaKIuy,
€CJIM OJIHO U3 BEIIECTB UMEET
IpUMECH

2.2

DIIEKTPOJIUTHYECKAS
JIUCCOIIMAIINS ¥ MOHHEIN
oOMeH

CocTraBiATh ypaBHEHUS
XUMHYECKUX PEaKITHH
MOHHOTO 0OOMeHa ¢
y4acTHEM
HEOPraHMYECKUX BEILEeCTB

1. 3amaHus Ha cOCTaBJIEHUE
MOJICKYJIIAPHBIX 1 HOHHBIX
peaKkui ¢ y4acTUEM KHUCIIOT,
OCHOBaHHH U COJIEH,
YCTaHOBJICHUE U3MECHECHHS
KHCIIOTHOCTH CPEIbI

2. JIaboparopnas padota "Turibst
XUMHYECKUX peakiui”

Pa3nen 3. Ctpoenue u
CBOMCTBA
HEOpPraHuYecKHX
BellleCTB

HccaenoBathb cTpoeHue
CBOMCTBA
HEOPraHuYecKHuX
BellleCcTB

KonTpoasHas padora
«CBoiicTBa HEOPraHUYeCKHUX
BellecTB)
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OK/IIK

Monayas/Pa3znen/Tema

PesynbTaT 00yuenus

THIBI OLIEHOYHBIX
MeponpHuATHH

3.1

OK 01
K 1.2
K 2.2
K 2.3

Knaccugukanmus,
HOMEHKJIaTypa U
CTpOEHHE
HCOPraHNn4CCKUX
BEILIECTB

Knaccupunuposatsb
HEOPraHU4ecKue
BEILIECTBA B COOTBETCTBHH
C UX CTPOCHUEM

1. Tect «Homenkiatypa u
Ha3BaHWE HEOPraHUYECKUX
BEILIECTB UCXO/I U3 UX
XUMHYECKOH (OPMYJIIBI UITH
COCTaBJIEHUE XUMUYECKOU
(bopMyIIbl UCXOSI U3 Ha3BaHUSA
BEILIECTBA [0 MEXAYHAPOIHOU
WU TPUBHUAIBHOU
HOMEHKJIaType».

2. 3amaun Ha pacyeT MacCOBOM
J10JT1 (MacChl) XUMHUUECKOTO
3lIeMEeHTa (COeUHEHNs) B
MoJIeKyJie (CMecH).

3. [IpakTrueckue 3agaHus Mo
KJaccu(ukanuy, HOMEHKJIAType 1
XUMUYECKUM (popMyiam
HEOPraHUYECKHUX BEIIECTB
Pa3TUYHBIX KIIACCOB.

4. [IpakTyeckue 3alaHus Ha
OIpeaeIeHNe XUMUYECKOU
AKTUBHOCTH BEILIECTB B
3aBHCHMOCTH BU/Ia XMMHUYECKOI
CBSI3M U TUIA KPUCTAJUTUYECKOM
pelIeTKH

3.2

OK 01
OK 02
IIK 1.2
IIK 2.2
IIK 2.3

DU3HKO-XUMUYECKHE
CBOMCTBA
HEOPraHMYeCKUX
BEIIECTB

YcranaBauBaTh
3aBUCUMOCTD (DU3UKO-
XHMHUYECKHUX CBOMCTB
HEOPraHWYECKUX BEIIECTB
OT CTPOCHUSI aTOMOB 1
MOJIEKYII, a TaKXXe TUIIa
KPUCTaUTMYECKOM
pEIICTKH

1. Tect «OcobeHHOCTH
XHMHUYECKUX CBOMCTB OKCHJIOB,
KHCIIOT, OCHOBaHHH, aM(OTEPHBIX
TUIPOKCHUIOB U COJICH».

2. 3agaHus Ha COCTaBJIICHHUE
YpaBHEHUN XUMHUYECKUX PEaKIuit
C y4acTHUEeM IMPOCTHIX U CIIOKHBIX
HEOPraHUYECKHX BEIECTB:
OKCHJIOB METAJVIOB, HEMETAIIJIOB U
aM(pOTEPHBIX IIEMEHTOB;
HEOPraHUYeCKUX KHUCIIOT,
OCHOBaHUH M aM(pOTEPHBIX
TUAPOKCUAOB, HEOPTraHUYECKHUX
COJIeH, XapaKTePU3YIOLIUX UX
CBOMCTBA U CITOCOOBI MOTyYESHUSI.
3. [IpakTHKO-OpHEHTUPOBAHHBIE
TEOPETUUECKUE 3aJIaHUs Ha
CBOMCTBA U MOJTYYEHUE
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Tunbl 01EHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | PesyabTar 00yuenHus .
MeponpusTHI
HEOPraHMYECKUX BEILECTB
3.3 |OK 0l |WnenTudukanus Hccnenosate 1. [IpakTKO-OpHUEHTHPOBAHHbIE
OK 02 |HeopraHMuYecKUx KAUECTBEHHBIC PEAKIIMM  |33JIaHUs 110 COCTABJICHUIO
OK 04 |[BemiectB HEOPraHWYECKHUX BEIIECTB |XMMUYECKUX PEAKIUHN C y4aCTUEM
HEOPraHMYECKUX BEILECTB,
UCIOJIb3YEMBIX JUISl UX
UACHTU(DUKAIIIH.
2.JIaGoparopnas padoTa:
“Unentuduxarus
HEOPraHUYeCKHUX BEIECTB”

4 Pa3nen 4. Crpoenne u |UccaenoBath crpoenne u|KonTposbHas pabora
CBOMCTBA cBoiicTBa oprannveckux («CTpoeHue u cBoiicTBa
OpPraHu4ecKux BellecTB OpPraHU4YecKHuX BellecTB
BellecTB

4.1 | OK 01 Knaccudukanms, Knaccudumuponats 1. 3amaHus Ha cOCTaBJIEHUE

I[IK 1.1 |cTpoenue n OpPraHNYEeCKHE BEIIECTBA B |HA3BAHUI OPraHUYECKUX

I[IK 1.2 |HOMeHKIaTypa COOTBETCTBUH C HX COCIMHEHUH 10 TPUBHUAIILHOUN WIIH

[IK 2.1 |opraHm4eckux BEHIECTB |CTPOCHUEM MEXKYHAPOTHOM
CHCTEMaTUYECKON HOMEHKJIAType.
2. 3agaHusa Ha COCTaBJIEHUE
MOJIHBIX ¥ COKpAIIEHHbIX
CTPYKTYPHBIX hOopMYyIT
OpraHUYECKUX BEILECTB
OT/JIEJbHBIX KJIACCOB.
3. 3aauun Ha onpeeIeHue
npocTeumen GopmMyIibl
OpraHUYeCKON MOJIEKYJIbI, UCXOSI
U3 JIEMEHTHOTO cocTaBa (B %)

4.2 | OK 01 CBolicTBa OpraHMYECKUX | Y CTaHABJIMBATh 1. 3agaHus Ha COCTaBJIECHUE

OK 02 |coenuneHwuit 3aBUCUMOCTD (DU3UKO- YpaBHEHUN XUMUYECKUX PEaKIUi

OK 04 XUMUYECKUX CBOMCTB C Y4aCTUEM OPraHUYECKHUX

IIK 1.1 OpPraHMYECKUX BEILECTB OT [BEIIECTB HA OCHOBAHUU MX

IIK 1.2 CTPOEHHUS MOJIEKYII COCTaBa U CTPOCHHSL.

K 2.1 2. 3agaHusi Ha COCTABJICHUE

YPaBHEHUN XUMHUYECKUX PEaKIINi,
WUJUTFOCTPUPYIOIIUX XUMHUYECKHE
CBOMCTBA C yUETOM MEXaHU3MOB
IIPOTEKAHUs JaHHBIX PEAKLUN U
TE€HETUYECKOM CBA3U
OPraHNYeCKHUX BELIECTB Pa3HbIX
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Tunbl 01EHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | PesyabTar 00yuenHus .
MeponpusTHI
KJIACCOB.
3. PacuerHsble 3a1auu 10
YPaBHEHUSAM peakluil C ydacTUEM
OpraHUYECKUX BEILECTB.
4. JTabopatopHas pabota
“IIpeBpalieHst OpraHUYECKUX
BELIECTB IpU HarpeBaHuM"
4.3 [ OK 01 WNnentuduxanms HccnenoBath 1.IIpakTMKO-OpUEHTHPOBAHHBIE
OK 02 |opraHMueckux BEIECTB, |KAYECTBEHHBIC PEAKIIMK  [3aJaHMsI 10 COCTABICHHUIO
OK 04 |ux 3HaueHue u OpPraHNYeCKHUX XUMHUYECKUX PEAKIUI C y4aCTHEM
[IK 2.2 |mpumeHeHME B OBITOBOM |COEAMHEHUN OTJENIBHBIX |OpraHMYECKUX BEIECTB, B T.U.
[IK 2.3 |1 npou3BOACTBEHHOM KJIacCOB HCTIOJIB3YEMBIX JJISI UX
JEATEIBHOCTH YEJIOBEKA uAeHTU(GUKAK B OBITY U
MPOMBIIIJIEHHOCTH.
2.JIaboparopnas pabdoTa:
“Unentuduxanusi OpraHnyecKux
COE€OUHEHNN OTAEILHBIX KJIAaCCOB™’
5 Pasznea S. XapakTepu3zoBathb
Kuneruveckue u BJIMSIHHE PA3JTHYHBIX
TepMOAMHAMHYECKHUE |(PaKTOPOB HA
3aKOHOMEPHOCTH paBHOBecHE H CKOPOCTh
NPOTEKAHUA XMMHYECKHUX peaKkuui
XHUMHMYECKHX PeaKIui
5 | OKO1 CkopoCTh XMMHUUYECKUX |XapaKTepu3oBaTh [IpakTUKO-OpHUEHTHUPOBAHHBIE
OK 02 peakuuii. XuMHU4YECKOE |BJIMSIHUE KOHIIEHTPALUK  |TEOPETHUYECKUE 3aJaHUs Ha
I[IK 1.1 |paBHOBecue pearupyronmx BEIeCTB U |aHalu3 (GaKkTOPOB, BIMSIONINX Ha
[IK 2.3 TEMIIEpaTypbl HA CKOPOCTb |U3MEHEHUE CKOPOCTH XUMUYECKOU
XUMUYECKUX PEAKIUI peakuuu. [IpakTuko-
XapakTepu3oBaTh OPHUEHTHPOBAHHBIEC 33/IaHUS HA
BIIMSIHME U3MEHEHUS npuMeHeHue npuHuuna Jle-
KOHILIeHTpauuu Beuects, |Lllarense 11 HaxXoxAeHUs
peakuuu cpebl U HaIlpaBJI€HUsl CMELIECHUS
TEMIIEPATyphl Ha PaBHOBECHSI XUMUYECKON PEAKIINU
CMeIlleHHE XUMUYECKOTO |1 aHalu3 (GaKkTOPOB, BIUSIOLINX
paBHOBECHS Ha CMEIEHNE XUMUYECKOTO
paBHOBECHS
6 HccnenoBath HCTHHHBIE

Pa3nen 6. PacTBopsl

PacTBOPBHI € 32 1aHHBIMH
XapaKTepUCTHKAMHU

32




Tunbl 01EHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | PesyabTar 00yuenHus .
MeponpusTHI
6.1 | OK01 [TonsiTue o pactBopax  (Pa3nuuarh UCTHUHHBIE 1. 3agaun Ha IPUTOTOBIICHUE
OK 02 pacTBOpHI pacTBOPOB.
K 1.1 2. IIpakTuKO-OpUEHTUPOBAHHbIE
K 1.2 pacyeTHbIC 3aaHUs Ha
IIK 2.3 JIMCTIEPCHBIE CUCTEMBI,
IIK 2.1 UCTIOJIb3yeMbIe B OBITOBOM U
IIPOU3BOJICTBEHHOM J€SITEILHOCTH
YyeJloBeKa
6.2 | OK 01 Uccnenosanue croiicts |MccnenoBats pusuko- JlaGopaTtopHnast pabota
OK 04 |pacTBOpOB XUMHUYECKHE CBOMCTBA “IIpuroroBieHue pacTBOPOB”
K 2.2 VCTUHHBIX PaCTBOPOB

II | IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME (COAEPKAHME NPUKJIAHOIO0 MOLYJIs1)

7 Paznea 7. OuenuBaTth nocjeacTBusi|3amura Keiica (c yuerom
Xumusi B ObITY U OBITOBOII U Oyayuieil npogeccuoHaabHON
NPOU3BOJCTBEHHOM NPOU3BOACTBEHHOM AesITeJIbHOCTH)
AeATeJIbHOCTH AesITeJIbHOCTH YesIoBeKa
YyeJioBeKa ¢ MO3uI Uit

IKOJIOTHYEeCKOM
0e30IacHOCTH

OK 01
OK 02
OK 04
OK 07
IIK 1.1
IIK 1.2
IIK 2.1
IIK 2.3

Xumus B OBITY H
MIPOU3BOICTBEHHOMN
NS TEITbHOCTH YeJI0BEKa

O11eHUBATh ITOCIEICTBHS
OBITOBOH U
MIPOU3BOICTBEHHOM
JIeITEIBHOCTH YeJIoBeKa ¢
MO3UIIMH DKOJOTHUECKON
0e30I1aCHOCTH

Keiic (¢ yuerom Oymymiei
npoheCCUOHAITBHON
JIESTETLHOCTH)

Bo3MokHBIE TEMBI KEHCOB:

1. IloTennenue KuMara u
BBICBOOOJKIEHIE Fa30BBIX
THUIPATOB CO JHA OKEaHa.

2. byaymue marepuansl s aBHa-
, MaIlIMHO- U TPUOOPOCTPOCHUSI.
3. HoBble MaTepuans! s
COJIHEUHBIX OaTapeil.

4. JIekapcTBa Ha OCHOBE
pPacTUTENBHBIX TPENapaToB
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