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1. OBIIAAI XAPAKTEPUCTUKA IIPUMEPHON PABOYEN ITIPOTPAMMBI
OBIIIEOBPA30BATE/IbHOM JUCIUMIIJIMHBI «XUMHUA»

1.1. MecTO AMCUMIUVIMHBI B CTPYKType OCHOBHOU NpodeccuoHaILHOU
00pa3oBaTe/IbHOU NPOrpaMMbl

O61eo6pasoBaTesibHasA AUCHUIIMHA «XHMHUSA» H3ydyaeTcsd Ha 06a30BOM
ypOBHEe B 00ILle00pa30oBaTeJbHOM LMKJE y4eOHOro IJlaHa OCHOBHOH
npopecCMOHaJIbHOW 00pa30BaTe/JbHOM MpPOrpaMmbl AJIA  CHELMaIbHOCTH
40.02.04 OpucnpyseHuus

TpynoeMKoOCTb AUCHUIIMHBI «XUMHSA» Ha 6a30BOM YPOBHE COCTaBJISIET 72
yaca, U3 KOTOpbIX 64 4yaca - 06a30BbId MoAyJb (6 pa3fesoB) U 8 4acoB -
NpUKJaJHOU MoAay/ab (1 pa3szes), BKIOYAKILUU NPAKTUKO-OPUEHTUPOBAHHOE
coiep>kaHHhe KOHKPeTHOM Npodeccuu MU CIel|uaJbHOCTH.

[IpukiafiHOW MOJAyJib BKJIOYAET OAWH pasjen. Pazaen 7 «XuMus B ObITY U
NPOU3BOJICTBEHHON [JeATeJbHOCTU 4eJIOBEKa» peasu3yeTcd [Jsd  BceX
npodeccuii/cnenyajbHOCTEM HAa  MaTepuajie  KEWCOB, CBfI3aHHBIX C
3KOJIOTUYECKOM 0€e30MacHOCTbI0 M OLIEHKOH MOCJAeACTBUM OBITOBOM MU
NPOU3BO/JICTBEHHOM JAeATeJbHOCTH, [0 OTPACASIM OyAyllel npodeccuoHaIbHOU
JleSITEIbHOCTH 00Y4YaI0IAXCS.

[lepyos o0OyyeHuss W pacnpefieleHMe [0 CeMecTpaM oOmpejesseT
obpa3oBaTeJsibHAasA OpraHU3alUsl CaMOCTOATEJbHO, C y4eTOM JIOTHUKHU
bopMUpOBaHUS MNpeAMETHBIX pe3yJbTaTOB, OOIIMX W NpPodPeccCHuOHaJbHbIX
KOMIIETEHLIMM, MeXIpeJMeTHbIX CBA3ed ¢ JAPYTrMMUA  JUCUMUIJIMHAMU
06111e00pa30BaTEJbHOTO0 U 00111eNpodeCCUOHATBHOTO [IUKJIOB y4eOHOTO MJIaHa.

1.2. llesi1 ¥ IUIaHUPpPYeEMbIe pe3y/IbTaThl 0CBOEHUS AUCIUIIIMHbI

1.2.1. lle/sin ¥ 3a4a4Y¥ AUCUMUIIJIAHBI

dopMupoBaHUEe Yy  CTYJEHTOB  TNpeJCTaBJeHUSA O  XUMHYECKOH
COCTaBJISIOIIEN eCTEeCTBEHHO-HAayYHON KAapTUHbI MHpPa KaK OCHOBbI NPUHATHUS
pellleHWi B >KW3HEHHbIX U MNPOU3BOJCTBEHHBIX CUTYyallUsX, OTBETCTBEHHOIO
NOBEJIEHUs B IPUPOJAHOU Cpe/ie.

3aJa4Yu AMCUMUIIJIMHbI:

1) copMupoBaTh MOHMMaHUE 3aKOHOMEPHOCTEN NPOTEKAHUS XUMUYECKUX
NPOLLECCOB M fIBJIEHUM B OKpPYXKaWlleu cpejie, LeJJIOCTHOM HAay4HOU KapTHUHBI
MUpPa, B3AUMOCBSI3U U B3aUM0O3aBUCUMOCTH €CTeCTBEHHbIX HayK;

2) PpasBUTb yMEHUS COCTaBJATb (QOPMYJbl HEOPraHUYECKHUX U
OpraHUYeCKUX BelleCTB, YpaBHEHUS XUMMHYECKHUX peaKIUh, OOBSICHATb HUX
CMBICJI, UHTEPIPETUPOBATD PE3Y/AbTAThl XUMHUYECKUX IKCIIEPUMEHTOB,



3) cdopMHUpOBaTb HABBIKM IPOBeAEHUSI NPOCTEUIINX XUMHUYECKHUX
3KCIEpUMEHTAJIbHBIX UCCAe0BaHUM C COOJIIOJlEHMEM MpaBUJ 0e301acHOro
ob6paleHus C BeleCTBAMU U JJab0OPaTOPHBIM 060PYAOBaHUEM;

4) pa3BUTb YMEHUs UCIOJb30BAaTh MHPOPMAIMI0 XMMHAYECKOT0 XapaKTepa
Y3 Pa3JIMUHbIX UCTOYHHKOB;

5) cdopmupoBaTh YMeHHS MNPOTrHO3UPOBATH MOCJEJACTBUS  CBOEM
JlesiTeIbHOCTH W XUMUYECKHUX HPUPOAHBIX, ObITOBbIX W IMPOU3BOACTBEHHBIX
IPOLEeCCOB;

6) cpopmMupoBaTh NOHHMaHHWE 3HAYMMOCTU JOCTUKEHUU XUMHYECKOU
HAYKHW Y TEXHOJIOTUU JIJ1s pa3BUTHS COLUAJIbHOW U TPOU3BOJCTBEHHOH cdhep.



1.2.2. [llnaHupyeMblie pe3y ibTaTbhl OCBOEHUSA 00ILe00pa30BaTEJbHON AUCLHHUILUIMHBI B COOTBETCTBUU ¢ PI'OC

CIIO 1 Ha ocHOBe ®I'OC COO
Koa n IlnaHupyemMble pe3y/ibTaTbhl 0CBOEHUA AUCLHUIIIMHBI
HauMeHOBaH
ue
dopmMupyemsbl
X O6muel JAucuMniMHapHble?
KOMIeTeHI !
7

OK 01. B yacTu TpyA0BOro BOCIMTAHUA: - BJIQJIETb CUCTEMOWM XMMUYECKUX 3HAHUN, KOTOpasg BKJIIOYAET:
Bei6upaThb - TOTOBHOCTb K TPYAY, OCO3HAHHE LIEHHOCTH | OCHOBOINOJIArawiire  MOHATHUS  (XMMUYECKHMH  3JIEMEHT,  aToM,
CIOCO0BI MacTepCTBa, TPYA0JI001E; 3JIeKTPOHHasi 000JI04Ka aToMa, S-, p-, d-3JIeKTpOHHbIe OpOUTAIU
peleHUs - TOTOBHOCTb K AaKTUBHOW [IeITeJIbHOCTH | aTOMOB, HOH, MOJIEKYJa, BaJIEeHTHOCTb, 3JIEKTPOOTPHULIATEIbHOCTD,
3aja4 TEXHOJIOTUYECKOU U COLIMAJILHOM | CTeNIeHb OKHUCJIeHUs, XUMHYecKasd CBsI3b, MOJIb, MOJIIpHAs Macca,
npodeccroHasl | HanpaBJAeHHOCTH, CIOCOOHOCTb UHUIIMUPOBATD, | MOJISIpDHBIA 00'beM, YIJEepOAHbIM cKeseT, (QYHKLMOHa/JbHas TpyNIa,
bHOH IJIAHUPOBATh M CaMOCTOSITEJIbHO BBIMOJIHATD | paZijiKas, HW30Mepus, H30Mepbl, T[OMOJIOTUYECKHH psji, TOMOJIOTH,
JleITeJIbHOCTHU | TaKyI0 JlesITe/IbHOCTb; yIJ€BOAOPO/ibl,  KUCJOPOJ- U  a30TcojepXkalide  COeJUHEHUs],
IpUMEHUTEeJb | - UHTEepec K pas/JIMYHBIM chepaM | GUOJIOTUYECKH AaAKTUBHble BelllecTBa (yr/€BOAbI, KHPbl, OeJIKH),
HO K npodeccuoHa/JIbHOU J1eSITEIbHOCTH, MOHOMeD, TIOJIMMEDP, CTPYKTYpPHOE 3BE€HO, BbICOKOMOJIEKYJISIPHbIE
pas/IMYHbIM OB/iajileHMe YHHMBEpPCAJbHBIMHU Y4YE€OHBIMHM | CO€/IUHEHHS, KPUCTA/JIMUeCKasd pelleTKa, TUIIbl XUMUYECKHUX peaKLUi
KOHTEKCTaM N03HaBaTe/IbHbIMU J€UCTBUAMM: (OKHUCIUTEIbHO-BOCCTAHOBUTEJIbHBIE, 3K30-U 3H/I0TEpPMHUYECKHE,

a) 6a3oBble JIOTUYECKHE JeCTBUA:

- caMocCTosiTesJibHO  QopMyJHpOBaTb U
aKTyaJIM3UpPOBaTh IMpo6JieMy, pacCMaTPUBAThb
ee BCECTOPOHHE;

- YyCTaHaBJMBATh CYLeCTBEHHBIA NMPU3HAK WU
OCHOBAHUS /Il CPaBHEHMU S, KJIAcCUPUKALUU U

peakliiM MOHHOTO 0o6MeHa), pacTBOp, 3JIEKTPOJIMThI, HE3JEKTPOJIUTDI,
3JIEKTPOJIMTUYECKAsA [JUCCOLMALMUA, OKHUCIUTENb, BOCCTAHOBUTED,
CKOpPOCTb XMMHYECKOW peaKlMM, XUMHUYeCKOe pPaBHOBECHE), TEOPUH U
3aKOHBbI (TeopHsl XMMHUYECKOTO CTPOEHMsI OpraHUYecKux BelecTB A.M.
ByTsiepoBa, Teopus 3JIEKTPOJIUTUYECKOMN JVICCOLMALIUY,
nepuoaudeckuii 3akoH /I.U. MeHpeseeBa, 3aKOH COXpaHEHUs] MaccChl),

! VkasbIBalOTCA IMYHOCTHBIE U MeTanpeMeTHbIe pe3yabTaThl U3 ®I'OC COO (B nocnegHeit pegakiuu ot 12.08.2022) B 0Tr/1aro/bHoi Gopme, popMupyeMbie
006111e06pa3oBaTeNbHON AUCLHUIIUHON
2 lucuunirHapHble (MpeJMeTHbIE) pe3yIbTaThl YKa3bIBAIOTCA B COOTBETCTBUHU C METOAMKOM MPeno/iaBaHus AUCIUILIMHbI




00001IEeHUS;

- ompezesisTh LieJU JesITeJbHOCTH, 3aJlaBaThb
napaMeTpbl U KPUTEPUU UX JOCTHKEHUS;

- BBISIBJIATh 3aKOHOMEPHOCTH U NMPOTUBOPEYHS
B pacCMaTpPUBAEMbIX SIBJIEHUSX;

- BHOCHUTb KOPPEKTUBbI B [JeSTeJbHOCTb,
OIleHHBAaTb COOTBETCTBHE PE3YJIbTATOB I[eJISIM,
OLIeHUBATb PUCKHU NOCJIE/CTBUN J1€ATETbHOCTH;
- pasBUBaTb KpeaTHBHOE MbIIJIEHHE MPH
pellleHUH KU3HEHHBIX TP06JieM

6) 6a30BbI€e UCCIEA0BaTE/IbCKUE AEeCTBUS:

- BJIa/IETh HaBbIKaMH yye6HO-
YCCJIe[0BaTeIbCKOU 17} IIPOEKTHOM
JlesITeJIbHOCTH, HaBbIKaMHU paspeleHus
npob6Jem;

- BbIABJIAATb NIPUYUHHO-C/I€/ICTBEHHbIE CBAA3U U
aKTyaJIU3UpOBaTh 3ajauy, BBIIBUTaTh
TUMIIOTE3y ee pelleHMs], HaXOJUTb apryMeHThI
JUISl  Jl0Ka3aTesJbCTBA CBOUX YTBEPXK/AEHUH,
3a/laBaTh NapaMeTpbl U KPUTEPUH pelleHus;

- aHAJIN3MPOBATh MOJIyYeHHbIE B X0/le pellleHUs
3a/layu pe3yJsbTaThbl, KPUTHYECKU OL|€eHUBAThb

X JOCTOBEPHOCTD, IMIPOTrHO3HUPOBATD
HN3MEeHEeHHE B HOBbIX YC/IOBHAX;
- yMeTb MMepeHOCUTDb 3HAaHHUA B

N0O3HaBaTeJbHYI0 W TNPaKTHYECKyH 00J1acTH
YKU3HE/lesITeIbHOCTH;

- yMeTb WHTErpUpOBaTb 3HAHHUS M3 PA3HbBIX
npeAMeTHbIX 00/1aCTeN;

- BBIBUTAaTb HOBble HJled, [pejJaratb
OpUTHHaJIbHbIE NOJX0/1bl U PeLIeHUs;

- CIOCOGHOCTD UX UCMOJIb30BAHHUS B
NI03HABATEe/JIbHOU U COIIMATILHOU NMPaKTUKe

3aKOHOMEPHOCTH, CHUMBOJIMYECKUHN SI3BIK XHUMHH, (l)aKTO.HOFI/I‘{eCKI/Ie
CBeJeHUA (0) CBOﬁCTBaX, CocCTaBe, IMNOoJIYy4€HHNH H 06e30MacHOM
KCIIO0JIb30BAaHUU  Ba)KHEMIIUX HEOpraHu4eCKux H OpraHU4eCKUux
BeleCTB B 6bITy H HpaKTH‘lECKOﬁ AeATeJIbHOCTHU Y€JIOBEKAd;

- YMETb BBIABJIATDb XapaKTE€PHbI€ NIPU3HAKH U B3dUMOCBA3b N3Yy4Y€HHDbIX
HOHHTHﬁ, IIPUMEHATb COOTBETCTBYKOIIHME IMOHATHA INPHU OIHCAHHUHU
CTPpOEHHUA U CBOMCTB HeOopraHn4eCKux MU OpraHNMYeCKHX BE€UIECTB U HUX

IpeBpallleHUH; BbIABJIATH B3aUMOCBA3b XUMHUYECKUX 3HAHUHU C
NOHATUAMUA U NpPeJCTaBJEHUAMU [JPYIMX eCTeCTBEHHOHAy4HbIX
npeJMeTOB;

- yMeTb WCHO0JIb30BaTb HAWMEHOBAaHUS XUMHUYECKUX COeJUHEHUU
MeXJYHapOoJHOr0 COK3a TEeOpeTUYeCKOW W MNPUKJIaJHOU XUMHUHU U
TpUBUAJIbHbIe Ha3BaHWUS BaXXHEUIIMX BelleCTB (3TUJIEH, alleTHJIEH,
rJavnepuH, peHos, GopManberu/i, yKCycHass KUCJI0Ta, MJIULUH, yTapHbINA
ras, yrjieKuciablid ra3, aMMUak, ralieHas U3BeCThb, HeralleHasi U3BeCTb,
NUThbeBasg CoJa U JPYrHx), COCTaBJAATb GOPMyJibl HEOPTraHUYECKUX U
OpraHHW4YecKUX BelleCcTB, yPaBHEHUS XMMHWYECKUX peaKLUi, 00 bACHATH
HX CMbICJI; MOATBEPKJAaTh XapaKTepHble XMMUYECKUe CBOMCTBA BELECTB
COOTBETCTBYKOUIUMU 3IKCIEPUMEHTAMM W 3alUCAMH YpaBHEHUU
XUMHWYECKUX PeaKUy;

- YMeTb YCTaHaBJIWBATh NPUHA/JIEKHOCTb U3yYEHHBIX HEOPTaHUYEeCKUX
M OpraHUYecKUX BeleCTB K OIpeJeJiIeHHbIM KJjlaccaM MW TrpynnaM
COeJUHEHUH, XapaKTepHU30BaTb KX COCTaB W Ba)KHeUIIMe CBOWCTBA;
onpezesisiTb BHUAbl XUMHUYECKUX CBs3ed (KOBaJIeHTHas, MWOHHad,
MeTa/lJIN4YecKasi, BOJOpPOJHAasi), THIbl KPUCTA/JIMYECKUX pelIeTOK
BelIeCTB; KJacCUPULIMPOBATh XMMUYECKUE PeaKI[UY;

- cpopMupoBaTh NpeACTaBJIEHHUS: O XUMHYECKOW COCTaBJAOLIEN
eCTeCTBEHHOHAYYHOW KapTUHbl MHpA, pPOJU XUMHU B I03HAHUU
SIBJIEHUH TpUpobl, B (GOPMUPOBAHHUU MBIIIJIEHUSI W KYJbTYpPhI
JIMYHOCTH, ee (QYHKIUOHAJIbHOW TPAMOTHOCTH, HEOOXOAUMOU [Jis
pelieHUs] TMPAKTHYECKUX 3aJlad U 3KOJIOTUYECKH OOOCHOBAHHOTO
OTHOILLEHUS K CBOEMY 3/J0POBbI0 U IPUPOJHOM CPeJE;

- yMeTb MPOBOJUTH PACUETHI 10 XUMUYECKUM POopMyJiaM U ypaBHEHUSIM




XMUMHUYECKUX peaKUUHd C UCI0Jb30BaHHEM OQU3WYECKUX BeJIHYMH,
XapaKTepU3yIOIIUX BellecTBAa C KOJHMYECTBEHHOW CTOPOHBI: MAacChl,
obbeMa (HOpMaJibHble YCJOBHS) Tra30B, KOJHUYECTBA BeleCTBa;
UCMOJIb30BaTh CHCTEMHble XHMHUYECKHe 3HaHUS [JJIg NPUHATHA
pelieHUH B KOHKPETHBIX JKM3HEHHbIX CHUTYalUsX, CBS3aHHBIX C
BelleCTBAMH U UX TPUMEHEHUEM

OK 02.
Ucnosb3oBaTh
COBpEMEHHBIE
cpeJcTBa
NIOMCKa,
aHaJu3a u
WHTepIpeTall
107
MHbOpMauu
1’}
HHpOopMaLMoH
Hble
TEXHOJIOTUU
ib
BBINIOJIHEHUS
3a4a4
npodeccroHasl
BHOU
JlesITeJIbHOCTH

B 06/1acTH IeHHOCTH HAYYHOI'O IO3HAHUA:

- chOpMUPOBAHHOCTD MHUPOBO33pEHMUS],
COOTBETCTBYIOL[ETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSA HAayKU U OOILECTBEHHON MPAKTHUKH,
OCHOBAHHOTI0 Ha Juajore KYJbTYD,
CIOCOOCTBYIOILET'0 OCO3HAHUIO CBOEro MecTa B
NOJIMKYJIbTYPHOM MUPE;

- COBepILIEeHCTBOBaHUE SI3bIKOBOM U
YUTATEJbCKOW  KYJbTYpbl KakK CpeJCTBa
B3aUMOJIEMCTBUSA MEXAY JIIOJAbMU U MO3HAHUSA
MUpa;

- 0OCO3HaHMeE LIeHHOCTH Hay4YHO! J1eSiITeJIbHOCTH,
FOTOBHOCTb OCYIIECTBJSATh HPOEKTHYH U
M CCJ1e/I0BaTEbCKYIO JleITeJIbHOCTh
WH/JUBU/IyaJbHO U B TPYIIIE;

OB/sajleHUe YHHUBEpPCAJbHBIMU Y4YE€OHBIMH
NMO3HABaTe/IbHBIMHU JEeVUCTBUSIMM:

B) pa6oTa c uHpopManuen:

- BJIa/leTh HAaBbIKaMHU MOJIy4eHUsI UHPOpMaLUU
U3 MCTOYHUKOB pasHbIX THIIOB,
CaMOCTOSITEJIbHO OCYIeCTBJISATh MOUCK, aHAJIU3,
CHUCTeMaTHU3aIUI0 17§ WHTepIpeTaLuio
vHOpMalMM pas3/IMYHbIX BHUAOB U PopM
npe/ICTaBJIeHHS;

- Cco3/laBaThb TEKCThl B pa3jiMyHbIX PpopMaTax
y4eToM Ha3HayeHUs MHPOpMAIUU U IiesieBOU

- yMeTb IJIAHUPOBAaTb W BBINOJHATh XUMHYECKUH 3KCIIEPUMEHT
(mpeBpaleHuss OpraHMYeCcKUX BeLleCTB NpPU HarpeBaHUH, MOJIyueHUe
3TWJIeHa W U3y4YeHHe ero CBOMCTB, KavyeCTBEHHble peaKlUU Ha
aJbJileTU/bl, KpaxMaJ, YKCYCHYI0 KHCJOTY; JeHaTypauus OeJKOB IpHU
HarpeBaHWH, [BETHbIE peaKIUU 6eJIKOB; MPOBOJAUTh PEaKLUX HOHHOTO
o6MeHa, onpeJiesIiTh Cpe/ly BOJAHBIX PaCTBOPOB, KaueCTBEHHbIE peaKLuU
Ha cyabdaT-, KapOboHAT- U XJOPUJ-aHUOHbI, HAa KaTUOH aMMOHMSI;
pellaTb 3KCIEpUMEHTaJibHble 33Ja4d MO0 TeMaM 'MeTauabl' U
"HemeTanibl") B COOTBETCTBUM C MpaBUJIaMU TEXHUKH 6€30IaCHOCTH
npyu ob6paljeHUU C BellleCTBaMU U JIabOpPaTOPHBIM 060pPY/0BaHUEM;
NpeACTaBJATh pe3yJbTaTbl XUMHYECKOTO I3KCllepUMeHTa B dopme
3allMCUM ypaBHEHUH COOTBETCTBYWOIIUX peakuuid U ¢$OpMy/MpoOBaTh
BbIBO/Ibl HA OCHOBE 3THX Pe3yJIbTATOB;

- yMeTb aHaAJM3UPOBAThb XUMUUYECKYI0 HUHOpMalLUIo, NOJyYyaeMyl U3
pa3HbIX UCTOYHUKOB (CpeACTB MaccoBOM MHPOpMaLuy, ceTb UHTepHeET
u ipyrue);

- BJIQZIETb OCHOBHbBIMH METOJAMM HAy4yHOrO IMO3HAHUA BeIEeCTB U
XUMUYECKUX SIBJeHUM (HaOJI0JleHue, W3MepeHUe, 3SKCIePUMEHT,
MO/JieJIMPOBaHUE);

- yMeTb IPOBOJUTb pacyeThbl 10 XMMUYECKUM GOpMyJiaM U ypaBHEHUAM
XUMUYECKUX peaKIUd C UCIoJb30BaHHEeM QU3UYECKHUX BEJIHYHH,
XapaKTEepPU3YIOIUX BellleCTBa C KOJHUYECTBEHHOW CTOPOHbBI: Macchl,
o6beMa (HOpMaJsibHble VYCJIOBHSI) Ta30B, KOJWYECTBA BeILECTBA;
WCI0JIb30BaTh CHUCTEMHble XUMHYEeCKUe 3HaHUsS [ OPUHATUSA
pelieHMH B KOHKPETHbIX >KU3HEHHBbIX CHUTyalMsX, CBSI3aHHBIX C
BellleCTBAMH U UX IPUMeHEeHHEM




ayAUTOPUH, BbIOMpAss ONTUMa/bHYI0 GOpMYy
npe/icTaBJeHUs U BU3yaM3al1H;

- OIleHHUBATb JOCTOBEPHOCTb, JIETUTUMHOCTH
MHboOpMalMH, ee COOTBETCTBHE MPABOBbIM M
MOpPaJIbHO-3TUYECKHUM HOpMaM;

- UCII0JIb30BaTh CpPeiCTBAa UHPOPMAIIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B pelleHUHr

KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpraHW3alMOHHBIX 33la4 C COOJIIOZIEHUEM
TpeboBaHUMN 3PrOHOMUKH, TEXHUKU

6e301acHOCTH, TMI'HEHBbl, pecypcocbepexxeHus,

NpPaBOBbIX M  3ITUYECKUX  HOPM, HOPM

MH$OpPMaIMOHHOUN 6€30MaCHOCTH;

- BJIaZleTh HaBbIKaMU paclo3HaBaHUs U

3alMThl UHGOpMal MU, UHGOPMALIMOHHOMN

©€30MaCHOCTH JIMYHOCTHY;
OK 04. - rOTOBHOCTD K CaMOpa3BUTHUIO, | - yYMeTb I[JIAHUPOBATb U BBINOJHATh XUMHYECKUH 3SKCIIEPUMEHT
JdpdeKTUBHO | CAaMOCTOSATENBLHOCTU U CAMOOTIPE/ie/IEHUIO; (mpeBpaleHHUs OpraHWYeCKUX BeleCcTB NP HarpeBaHUU, MOJyYeHUe
B3aUMO/IENCTB | -OBJIaJleHHE HaBbIKaMU y4eOHO- | 3TUJIeHa W U3y4YeHHe ero CBOMCTB, KavyeCTBEHHble peaKIUH Ha
OBaTb U HCCJie[0BaTe/IbCKOM, IPOEKTHOM U COLIMAIbHOM | a/ibJleTH/Ibl, KpaxMaJ, YKCYCHYI KHUCJOTY; AeHaTypalus OeJKOB MHpHU
paboTaTh B JlesITe/IbHOCTHY; HarpeBaHUH, LIBETHbIE PEAKIIMU OEJIKOB; MPOBOAUTH PEAKIIUU UOHHOTO
KoJieKTuBe U | OBJIaJieHue YHUBepPCaJIbHBIMHU | 06MeHA, ONpeieisiTh Cpe/ly BOJHBIX paCTBOPOB, KAYeCTBEHHbIE PeaKLUU
KOMaH/ie KOMMYHHMKAaTUBHBIMMU J€ICTBUSMU: Ha cyabdaT-, KapboHAT- U XJOPUJ-aHUOHbI, HAa KaTUOH aMMOHMSI;

6) coBMecTHas JesATe/TbHOCTb:

- NMOHMMaTb M HCNOJIb30BaTh NpPEUMYyLIeCTBa
KOMaH/JHOM U UH/AUBU/lyaJIbHOU PabOoThl;

- IPUHUMATD 11eJIM COBMECTHOU [1eITEJIbHOCTH,
OpraHM30BbIBaTh U KOOPJAUHUPOBATH JAEUCTBUA
0 ee JIOCTHXKEHUIO: COCTaBJSATb IJIaH
JEeWCTBUN, pacnpenensiTb PpoOJU C y4eTOM
MHEHUH YYaCTHHUKOB OOCYXJAaTb pe3yJbTaThl
COBMECTHOU paboThI;

peliaTh 3KCIepHMeHTas/IbHble 3aJadyud Mo TeMaM "MeTa/ibl' |
"HemeTassibl") B COOTBETCTBUU C NMpPaBUJAaMHU TEXHUKH 6€30MACHOCTH
npu obpallleHUM C BellleCTBAaMU M JIabOpaTOPHBIM 000PYAO0BAHUEM;
NpEeACTaBIATh pPe3yJbTaThl XUMHYECKOTO IJKCIepUMeHTa B dopme
3aMMCU ypaBHEHUM COOTBETCTBYWOUIMX peakiuil U ¢GopMyJMpoBaTh
BbIBO/Ibl HA OCHOBE 3THX Pe3yJIbTaTOB




- KOOPAMHUPOBATb U BBINOJHATb pPaboTy B
YyCJOBUSIX  peasibHOr0, BUPTYaJbHOIO U
KOMOMHUPOBAaHHOT0 B3aUMO/I€CTBUS;

- OCYILeCTBJATb NMO3UTHBHOE CTpaTeruyeckoe
noBeJ/leHUe B pa3JIMYHbIX  CUTyaludx,
NpOSBJATh TBOPYECTBO U BOOOpakeHUE, OBITh
WHUIMAaTUBHBIM

OBjs1apeHue YHHUBEpCa/JIbHBIMHA
peryJIiTUBHbIMM A€ CTBUAMM:

') IpUHATHE Ce0s U APYTUX JII0Ae:

- IPpUHMMAaTb MOTHUBbBI U APTyMEeHThbl JPYTUX
Jozen npu aHa/u3e pe3yJbTaToB
JlesITeJIbHOCTH;

- NpU3HaBaTb CBOe NpPaBO M MNpaBO JAPYrux
JIIOJIEN Ha OIIMOKH;

- pa3BMBaATh COCOGHOCTb NOHUMATh MUP C
IO3ULMU JPYTOro YeJI0BeKa;

0K 07.
CopelicTBOBaAT
b COXPaHEHUIO
OKpy-Kawlen
cpefibl,
pecypcocbepe
YKEHUIO,
NPUMEHSTh
3HaHUS 00
V3MEeHEeHUU
KJIMMaTa,
HNPUHLUIIBI
6epeXJIMBOro
NPOU3BO/ICTBA
, 30 PEeKTUBHO

B 06J1aCTH 3K0JIOTHYECKOI0 BOCIIUTAHUA:

- chOpMHUPOBAHHOCTD 3KO0JIOTUYECKOU
KYJIbTYpPbl, MOHMMaHWE BJMSIHHUS COIHAJbHO-
3KOHOMHUYECKHUX TPOLIECCOB HA COCTOsSIHUE
NPUPOJTHON M COLMAJIBHON CpeJibl, 0CO3HAHHE
rJI00aJIbHOTO xXapakTepa 9KOJIOTUYECKHUX
npob6Jem;

- IJIAHMPOBaHUeE U OCylleCcTBJIeHHe 1eHCTBUN B
OKpY»Kalolllel CcpeJie Ha OCHOBe 3HAaHUA Liesier
yCTOMYUBOIO Pa3BUTHS YeJ0BEYECTBA;
aKTUBHOE HeNpusiTHe JeHCTBUH, MPUHOCAIINX
Bpe/i OKpy»Kalolllel cpefie;

- yMeHHe NPOTHO3UPOBATh HeOJAroNnpUsATHbIE
3KOJIOTHYeCKHue oc/aeCTBUSA
npeJprHUMaeMbIX 1eHCTBUH, IpeL0TBpaLaTh

- chopMupoOBaThH NpeACTABJIEHHS: O XUMHYECKOW COCTaBJAOIIEH
eCTeCTBEHHOHAyYHOW KapTUHbl MHpA, pPOJA XUMHUU B NO3HAHUHU
ABJEHUWA NpUpoJbl, B (GOPMUPOBAHUM MBbIIIJIEHUS U KYJbTYPbI
JIMYHOCTH, ee QYHKUUOHAJbHOW TIpPaMOTHOCTH, HEOOXOAMMOW AJs
pellleHUs] MNpPAaKTUYeCKUX 33Jlad U IKOJIOTUYECKM OOOCHOBAHHOTO
OTHOLLIEHHS K CBOEMY 3/J0POBbIO U IPUPOJHOMU CpeJie;

- yMeTb COOJI0JaTh NpaBUJa 3KOJIOTUYECKH 1e1eC006pa3HOoro
noBeJleHUsI B OBbITY M TPYy[O0BOM [AeSATeJbHOCTU B LieJisIX COXpaHEHMUS
CBOEro 3J0pOBbSl M OKpYXKawlled NPUPOJHOW CpeJbl; YYUTHIBAThb
ONACHOCTb BO3/J€HCTBUS Ha ’KUBble OpPraHU3Mbl OIpe/eeHHbIX
BEllleCTB, NOHMMas CMbICJ [OKa3aTess INpejejbHON JONMYyCTUMOU
KOHLIEHTpaLUuHU
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JeHCTBOBATh B
Yype3BblUaWHbI
X CUTyalUusX

HX;

pacuiMpeHue

OIIbITa

AeATeJIbHOCTH

3KO0JIOTUYEeCKOW HAllpaBJIE€HHOCTH;

- OBJIaJJleHHM e HaBblKaMH y‘{E6HO-

HCCe10BaTe/bCKOW, IPOEKTHOW U COLMATIbHOU
NIeATEeJIbHOCTH;

K. 1.2.
[IpumenaTH
HOPMBI IpaBa
JUTSL pEeLICHUS
3a1a4 B
npodeccunonan
BHOMU
NEeSITeTTHHOCTH.

®opmMupoBaTh HABBIKU MPUMEHEHUSI HOPM MpaBa
JUISL peUIeHus 3a7a4 B Mpo(ecCHOHANIBHOM
NESITEIbHOCTH;

AHAJIU3UPOBATE OPUINYCCKUEC (baKTBI 1 BO3HHKAOIIUEC B CBA3HU C HUMH
MMPaBOOTHOUICHU A, pa3rpaHUirBaTh IIPABOBLIC HOPMbI U ITPABOOTHOILICHHUA B
3aBUCUMOCTH OT 0Tpacnel71 IIpaBa;
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2. CTPYKTYPA U COJIEP’KAHME OBIIIEOEPA3OBATE/IbHOM
AUCHOUII/IMHBI « XUMH A»

2.1. 06'beM AUCUMIIMHBI M BUJbI Y4€OHOM PaGOThI

Buj yye6HOM paboOTHI

06beM B yacax

06beM 06pa3oBaTe/IbHOM NPOrpaMMbl JUCHMIIJIMHBI 72
B T.Y.

OcHOBHOe coJep:KaHue 64
BT. 4.

TeopeTHUYecKoe obyyeHUue 28
IIpaKTUYeCKUe 3aHATUA 26
JlabopaTopHbIe 3aHATUSA 10
IIpodeccoHaIbLHO-OpHEHTHPOBAHHOE COAEpPKaHUEe 6

(coaepkaHve NPUK/IAJHOTO MOAYJIS)

BT. 4.

TeopeTUYecKoe 0byyeHHe 2

NpaKTU4YeCcKHe 3aHATUSA 4

CamocmosamenvHas paboma 2

IIpomesxxcymounasa ammecmayus (JuddepeHyuposanHsiii 3auem)
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2.2. TemaTU4YeCKHUM IJIaH U COAeprKaHUe AUCLUNIUHBI

dopMupyeMsl
HaumeHoBaHue | CoaeprkaHue y4yeOHOro MaTrepuasia (0OCHOBHOe M IPpo¢decCHOHAIbHO-OPUEHTUPOBAHHOE), 06LEM 9ACOR o
pa3jeJsioB U TeM JIaGopaTOpHbIE U IPAKTUYECKUEe 3aHATHUA, IPUKJIaAHOA MOAYJ/Ib
KOMIIeTEHL{UHU
1 2 3 4

OcHOBHOe coaepKaHue
Pa3zgen 1. OCHOBBI CTpOEHHUS BelecTBa
Tema 1.1. OcHOBHOe coJep:KaHHue 4 OK 01
CtpoeHnue
aTOMOB TeopeTuyeckoe o6yyeHue 2
XUMUYEeCKUX - -
51€MEHTOB 1 CoBpeMeHHass Mojesib CTpoeHUsA aToMa. CUMBOJIMYECKUU SI3bIK XMMHUU. XMMHUYECKUN 3J1€MEHT.
npupoa J/IeKTpOoHHasA KoHuUrypauus artoma. Kiaccudukanuss XUMHUYECKUX 3JieMeHTOoB (s-, p-, d-
XUMHYeCKo 3JieMeHTbl). BasleHTHbIE 3/IeKTPOHbL. Ba/leHTHOCTB. JJIeKTPOHHAsA NPUpPOJia XUMUYECKON CBA3MU. 2
CBA3M JJIEKTPOOTPULATENBHOCTh. BUABI XUMHUYECKOW CBSA3W (KOBasJieHTHasl, MOHHAs, MeTaJlJiniecKas,

BO/IOPOZIHASA) U CIIOCOObI ee 06pa30oBaHUs

IIpakTHYecKkue 3aHATUA 2

PemieHune 3ajaHuii Ha KCNOJb30BaHWE XMMHUUYECKOW CUMBOJIMKM WM Ha3BaHUW COeJJUHEHUH MO

HOMEHKJIaType MeXAyHapOoJHOI'0 COI03a TeOPeTUYEeCKOW U MPUKJIAJHOU XMMUH U TPUBHUAJbHBIX

Ha3BaHUW [Ji COCTaBJIEHUSI XUMHUUYECKUX GOpPMyJ [ABYXaTOMHBIX CO€JJUHEHUW (OKCUJOB,

cyJ1IbOUI0B, TUAPUAOB U T.I.) U IPyTUX HEOPraHUYeCKUX COeJUHEHUU OT/Ae/IbHbIX KJIaCCOB. 2

[IpakTuyeckne 3aJaHUs HA YCTAHOBJIEHHWE CBA3U MeXJy CTPOeHUEeM aTOMOB XUMMHYECKHUX

3JIEMEHTOB U EPUOJUYECKUM U3MEHEHUEM CBOMCTB XUMHUUYECKUX 3JIEMEHTOB U UX COeJUHEHUU B

COOTBETCTBUH C N0JI0KeHUeM [lepuonieckoy cUMCTEeMBI.
Tema 1.2. OcHOBHOe cozep:KaHUue 2 OK 01
[lepuoaryeckuu 0K 02

IIpakTHYecKkue 3aHATUA 2
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3aKOH M TabJiMIa

JLU.

MeHpeneeBa

[leprognyeckas cucTeMa XuMHU4eCcKUX 3yieMeHTOB /[.U. MeHgeneeBa. PU3ndyeCKUn CMbICII
[leprognyeckoro 3akoHa /I.U. MeHesneeBa. 3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB XUMUYECKUX
3JIEMEHTOB, 06pa3yeMbIX UMU MPOCTHIX U CJI0KHbIX BELECTB B COOTBETCTBUH C MOJIO)KEHUEM
XMMHUYeCKoro sjieMeHTa B [lepuognyeckoli cucteMe. MUpPOBO33peHYECKOE U HAyYHO€e 3HaYeHHEe
[lepuopuyeckoro 3akoHa /[.U. Mengesneesa. [Ipornossl /I.U. MenzgeneeBa. OTKpbITHE HOBBIX
XHMUYECKUX 3JIEMEHTOB.

PemeHre NpakKTUKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3a/JaHU M HA XapaKTepHU3aL U0
XUMUYECKUX 3/1eMeHTOB «MeTa/sindyeckre / HeMeTalJIMyeCcKue CBOMCTBA,
3JIEKTPOOTPULIATETbHOCTb XMMHUYECKUX 3JIEMEHTOB B COOTBETCTBUH C UX 3JIEKTPOHHBIM
CTPOEHHEM U MOJIO)KEHUEM B IEPUOIUYECKON CUCTEME XUMUYeCKUX 31eMeHTOB /I.H.
MeHpeneeBa»

Paszjges 2. XuMHu4yeckue peakiiuu

Tema 2.1. Tunsl
XUMHUYECKUX
peaknumn

OcHOBHOE cogepiKaHHue

TeopeTnyeckoe o6y4yeHUe

Knaccudukanus v TUIIBI XUMUYECKUX peaKLMi € ydacTUeM HeOpraHU4eCKUX BeleCTB.
CocTaB/ieHMe YpaBHEHUHU peaKL Ml coeJUHEeHUs], Pa3JI0KeHUs, 3aMelljeHus], 00MeHa, B T.4Y.
peaki i ropeHus], OKUCJIeHUA-BOCCTAaHOBJIEHUS.

YpaBHeHHS OKUC/IEHUSA-BOCCTAHOBJIeHUS. CTeneHb oKUcAeHUsl. OKUCIUTENb U BOCCTAHOBUTEIb.
CocTaB/ieHMe Y YpaBHMBAHUE OKUC/IMTEbHO-BOCCTAHOBUTEJIbHBIX peaKLUi METOI0M
3JIEKTPOHHOTO0 6as1aHca. OKUCIUTENbHO-BOCCTAaHOBUTE/IbHbIE PEAKIMU B IPUPO/iE,
IpPOM3BO/CTBEHHBIX IPOLeCCax U XKU3HeesTeJIbHOCTU OPraHM3MOB

IIpaKkTH4YecKue 3aHATUSA

KosnuecTBeHHble OTHOIIEHUS B XWMMHUU. OCHOBHbIE KOJIMUYECTBEHHblE 3aKOHbl B XHUMWUHU U
pacyeTbl MO YpaBHEHUSIM XUMHYECKHUX peaklui. MoJib Kak eJUHMLA KOJIMYeCcTBa BeleCcTBa.
MousisipHass Macca. 3aKOHbI COXpaHEeHMsI MacChl U 3HepPTUU. 3aKOoH ABorajpo. MoJisipHbIA 00beM
ra3oB. OTHoOcUTe/IbHAasA MJOTHOCTb ra3oB. PacyeThbl MO ypaBHEHHSIM XUMHUYECKUX peaKLUU C
MCII0JIb30BaHMEM Macchl, 06'beMa (HopMaJibHble yCI0BUS) ra30B, KOJIMYEeCTBa BellleCTBa

OK 01

Tema 2.2.

OcHOBHOe coJep:KaHHUe

OK 01
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JnexTpoautuuec | TeopeTuyeckoe oGyyeHue OK 04
Kas AUccoLanus
Y HOHHBIH 06MeH | [€OPHs 3JIEKTPOJIUTHYECKOM AUCCOLHMALH. VOHBL. JJIEKTPOJIUTHI, HE3JIEKTPOJUThL. Peaknuu

MOHHOro oboMeHa. CocTaB/jieHHWe peaKLUUHd HMOHHOTO OOMeHa MyTeM COCTAaBJE€HHS UX MOJIHBIX U

COKpalleHHbIX MOHHBIX ypaBHeHUW. KUC/IIOTHO-OCHOBHBIE peakLyH. 3aJlaHUs Ha COCTaBJIEeHHE

MOHHBIX peaKLuu

JlabopaTopHBbIe 3aHATHUA

JlabopaTopHas pa6oTa “TUNbl XMMHUYECKUX peaKLui”.

UccnenoBanue TUNOB (10 COCTaBY U KOJIMYECTBY UCXOAHBIX U 00pa3yI0LIMXCs BELeCTB) U

NpPU3HAKOB XMMUYECKUX peakyil. [IpoBeeHre peakliuii HOHHOTO 0OMeHa, oNlpe/ieJieHre Cpebl

BO/IHBIX PaCTBOPOB. 3a/laHUS HA COCTaBJIeHUEe UOHHBIX peaKLui
KoHTposbHaAa

CTpoeHHe BeleCTBAa U XUMHUYECKHE peaKU1
pa6ora 1
Paspgen 3. CTpoeHUe U CBOWICTBAa HEOPraHUYeCKHUX BelleCTB
Tema 3.1. OcHOBHOe coaepKaHue OK 01
Knaccudpukanus, OK 02
HOMEHK/IATypa U TeopeTnuyeckoe oGy4yeHne K. 1.2.
CTpOoeHue .

[IpegMeT Heopranuueckoi xuMuu. Kitaccudukanysa HeopraHnuieckux BelecTs. [IpocTeie u
HEOPTaHWHYECKUX | /1 5Hble BewecTBa. OCHOBHbBIE KJIACCHI CIOXKHBIX BELIECTB (oxcuAbl, THAPOKCU/BI, KACJIOTHI,
BEleCTB

coJiv). B3auMocBs3b HEOpraHU4YeCKUX BellleCTB. ArperaTHble COCTOSIHUS BelleCTBa.
Kpucrannnueckre u amopdHble BelecTBa. TUNIBI KPUCTAIJIMYECKUX PelIeTOK (aTOMHas,
MOJIEKYJIsIpHAsA, MOHHAs!, MeTa/l/In4yecKas ). 3aBUCHUMOCTb GU3UYECKUX CBOMCTB BellleCTBa OT THIIA
KPUCTAJIMYECKOU pelleTKU. 3aBUCUMOCTb XUMUYECKOM aKTUBHOCTH BELECTB OT BHU/A
XUMUYECKOU CBSI3U Y TUIA KPUCTAJIMYECKOU pelieTKU. [[puuyrHbl MHOr006pa3us BellecTB

I[IpakTUYecKue 3aHATUA

HoMeHKk/1aTypa HeopraHU4eCcKHuX BellleCTB: Ha3BaHUe BellleCTBa UCXO/ S U3 UX XUMUYECKOU
bopMyJibl UK cOCTaB/IeHUEe XUMHUYeCKOW GOpMyJibl UCXO/s U3 Ha3BaHUS BelleCcTBa M0
mexxayHapoaHo (MIOITAK) wiau TpuBUasbHOM HOMEHKJIATYPE.
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PeleHre npakTHYeCcKUX 3aJJaHUM 110 KJIacCUPUKALMKM, HOMEHK/IaType U XUMHYeCKUM popMyJiaM
HeOpraHWYeCKUX BelleCcTB pa3/IMYHbIX KJAcCOB (yrapHbld ras, yIJIeKMCJAbl ras, aMMHakK,
raileHasl U3BeCTb, HerauleHasl W3BeCTb, NUTbeBasg COJa U JPyrux): Ha3blBaTb U COCTABJATH
dbopMyJibl XMMHUUYECKHUX BellleCcTB, ONpeesaTh IPUHA/JIEXXHOCTD K KJIACCy.

M cTOYHUKY XMMUYeCKOM MHPopManuu (cpeACcTB MacCOBOM HHGOpMaLMy, ceTb UHTepHeT U
Apyrue). [lovck nHGopManuy no Ha3BaHUAM, UAeHTUPUKATOPAM, CTPYKTYPHBIM popMyJiaM

Tema 3.2.
du3uKo-
XUMHUYECKHe
CBOMCTBA
HeOopraHUYecKHx
BeleCTB

OcHOBHOE coJepiKaHUue

TeopeTuyeckoe o6y4yeHUe

MeTtasmnbl. O6mue ¢usMyeckhe M XUMHUYECKHe CBOMCTBa MeTasyioB. CnocoObl MOJIydYeHHUS.
3HavyeHHe MeTaJlJIOB U HEMETAJIJIOB B IPUPO/ie U KU3HeJesATeJbHOCTH YeJoBeKa U OpraHM3MOB.
Kopposust MeTas/10B: BUZbl KOPPO3UH, CIOCOOBI 3alUThl META/IJIOB OT KOPPO3UHU

HemeTasnbl. O6wmue pusndyeckrhe U XMMUYECKHE CBOMCTBA HeMeTassioB. TUIHYHbIE CBOMCTBA
HeMeTa/sioB [IV- VII rpynn. Knaccudukanuss ¥ HOMeHKJATypa COeJJMHEHUH HeMeTaJlJIoB.
KpyroBopoTbl 6MOTeHHbBIX 3JIEMEHTOB B IPUPO/iE

XuMHUYecKre CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BellecTB (OKCUA0B, THAPOKCU/IOB,
KHCJIOT, COJIEN U JIp.). 3aKOHOMEPHOCTH B U3MEHEHHUU CBOUCTB MPOCThIX BEIECTB, BOJOPOIHbBIX
coeJMHEHUH, BBICUINX OKCUZI0B U TUAPOKCU/IOB

HpaKTPI'-IECKI/Ie 3dAHATHUA

CocTaBseHue ypaBHeHI/Iﬁ XHUMHYECKHX peaKU,PIfI C ydaCTheM IpPOCTbIX H  CHIOXHbIX
HeopraHn4eCKMx BelleCTB: MeETa/JIOB W HeMeTaJlJIOB; OKCHAOB METaJIJIOB, HEMeTa/lJIOB H
aM(l)OTepHI:IX 3JIEMEHTOB; HEOPraHUYE€CKHUX KHUCJIOT, OCHOBaHHU H aM(l)OTeprIX TMAPOKCHAOB,;
HeopraHn4eCKux coJiel, XapPaKTEPHU3YIOIIUX UX CBOMCTBa.

Pemenue [MPaKTHUKO-OPUEHTHUPOBAHHbLIX TEOPETHUYICCKHX BaﬂaHI/Iﬁ Ha CBOI>'ICTBa, COCTaB,
noJjiyd9eHue " 0e30IacHOe HCIOJIb30BaHHE Ba)KHEHWIIHX HeopraHn4eCKMx BelleCTB B 6bITy H
HpaKTquCKOﬁ AedATeJIbHOCTH 4eJIOBEKA

OK 01
OK 02
IIK. 1.2

Tema 3.3.
HUpenTudukanus

OcHOBHOE coJepiKaHue

JlaGopaTopHbI€e 3aHATUSA

OK 01
OK 02
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HeopraHuuyeckux |J/labopaTopHas paboTta «MaeHTHdUKALMAI HEOPTaHUYECKUX BELeCTBY. OK 04
BelleCTB Pemenune skcneprMMeHTaJbHBIX 33/ja4 110 XMMUYE€CKUM CBOMCTBAM MeTAJ/IJIOB U HEMeTaJ/lJIOB, 110
pacrno3HaBaHUIO U MOJyYEeHUI0 COeJUHEHUU MEeTaJJIOB U HEMeTaJlJIOB.
UpeHnTndukanusa HeOpraHWYeCKUX BeIeCTB C MCIO0JIb30BaHMEM HX QU3NKO-XMMHUYECKUX
CBOWCTB, XapaKTepHbIX KadyeCTBEHHbIX peakuuil. KayecTBeHHble peakuud Ha cyabdar-,
KapOOHAaT- U XJIOPU/I-aHUOHBI, HA KATUOH aMMOHU S
KoHTpobHas o
CBoMCTBa HEOPraHUYECKUX BEleCTB
pa6oTa 2
Paspgen 4. CTpoeHue U CBOMCTBA OPraHUuYeCKHX BelllecTB
Tema 4.1. OcHOBHOE coAeprKaHue OK 01
Knaccudukanus, IK. 1.2.
cTpoenue u TeopeTuuyeckoe ooyyeHue
HOMEHKJIATYPA  |[Jogpnenue u pasBUTHE OPraHMYECKON XMMUU KaK HayKu. [IpeiMeT opraHuyeckoil XuMuu. Mecto
OpraHH9eCcKHX Y 3HaYeHHe OpPraHMYeCcKOM XUMUHU B CUCTEME €CTECTBEHHBIX HaYK.
BelleCTB XuMHUYecKoe CTpOeHHe KaK IOpAJL0K COeJMHEeHHUA aTOMOB B MOJIEKYJIe COrJIAaCHO UX BaJIEHTHOCTH.

OcHOBHbIE TOJIOKEHUSI TEOPUHM XHUMHUYECKOr0 CTPOEHMUs] OpraHUYecKux coeJuHeHUH A.M.
ByT/iepoBa. YrijiepoAHbIN CKeJIeT OpraHu4YeCcKOM MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BeIeCTB OT
XUMHUYECKOT0 CTPOEHHUS MOJIeKYJI. U3oMepusi U u30MepHhl.

[lonsatue o ¢yHkuuMoHanbHOW rpynme. Pagukan. [lpuHuunel kjaccupukaluu OpraHUYeCKUX
coeiIMHeHUH. MexayHapoJHass HOMEHKJIATypa W MNPUHLMUIBI HOMEHKJATypbl OPraHUYeCKUX
coequHeHUl. [loHsATHE 06 a30TCOAEPKAIUX COEJUHEHUSX, OUOJIOTUYECKH aKTUBHBIX BellleCTBaX
(yrnieBopax, upax, 6esKax U [p.), BBICOKOMOJIEKYJISIPHBIX COeJJMHEHHUSX (MOHOMep, NOJIUMep,
CTPYKTYpPHOE 3BEHO)

HpaKTPI'-IeCKI/Ie 3dAHATHUA

HoMeHk/1aTypa opraHu4ecKux coeJMHEHUH OTAe/bHbIX KJIacCOB (HachlllleHHbIE, HEHACBILEHHbIe
Y apoMaTHUYEeCKHE YIJIEBOAOPO/bl, CHUPThI, GEHOJIbI, ajib/IETU/AbI, KETOHBI, KADOOHOBbIE KUCJIOTHI
u ap.) CocTaByieHUe MOJHBIX U COKpPALeHHBIX CTPYKTYPHBIX POPMYJl OpraHUYEeCKUX BeIeCTB
OTJEJIbHbIX KJAacCOB, MCNOJIb3ys UWX Ha3BaHUSA [0 CUCTeMaTUYeCKOM W TpPHUBUAJIbHOU
HOMeHKJ/IaType (3TWJIeH, aleTW/eH, TJullepuH, ¢eHos, dopMasibAerusi, YKCycHasg KHUCJIOTA,
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rnnKH). PacyeTsl mpocteriieit popMysibl OpraHUuYecKod MOJIEKYJIbI, UCXO/sl U3 3JIEMEHTHOTO
coctaBa (B %)

Tema 4.2.
CBoilicTBa
OpraHHUYecKux
COeIMHEHUH

OcHOBHOe coaepxaHue

12

TeopeTnuyeckoe oGy4yeHne

®Y3UKO-XMMHUYECKHe CBOMCTBA OPraHUYECKUX COeJJUHEHUH OTJe/IbHbIX KJIAcCOB (0COOEHHOCTH
KJaccUPUKALUM M HOMEHKJATypbl BHYTPH KJacca; FOMOJIOTMYECKUN psaj U obias Gopmyia;
u3oMepus; pusnyecKkre CBONCTBA; XMMUYECKHE CBOMCTBA; CIIOCOOBI MOTyYeHUs):

- IpejesibHble YIJeBOAOPOAb! (aJKaHbl U LMKJIOAJKaHbl). ['opeHMe MeTaHa KakK OJWH W3
OCHOBHbIX MCTOYHHUKOB TelJia B HPOMBILJIEHHOCTM U ObITy. CBOHCTBA MNPUPOAHBIX
yIJ1€BOJI0PO/I0B, HAX0XKeHHe B IPUPO/ie U IPUMeHEeHHe aJIKaHOB;

- HelnpeJeJibHble (aJIKeHbl, aJIKUHbI U aJKaJjMeHbl) U apoMaTUYeCKUe yraeBoAopoabl. ['opeHne
alleTU/IeHa KaK MCTOYHHUK BBICOKOTEMIIEPATyPHOTIO [IJIaMeHHU /IJI1 CBapKHU U Pe3KH MeTaJlJIOB

- KHUCJOpOoJcoAepkKalide coeuHeHUs (cnUpTbl U (eHOoJibl, KApOOHOBBIE KHUCJOTHI U 3QUDPHI,
aJbJleruZibl U KeTOHbI, Upbl, yriaeBobl). [IpakThyeckoe NpPUMeHEHHE ITUJIEHTJIHUKOJIS,
ravleprHa, ¢eHosa. [IpuMeHeHne popManbaerusa, aleTaaberu/ia, yKCyCHol KUCJI0Thl. MbLia
KaK COJIM BbICIIUX KApOOHOBBIX KUCJIOT. Moole CBOMCTBA MblJla

- a3oTcojepkaliye coeJMHeHUs] (aMUHbI U aMUHOKHUCJIOTHI, OeJiKh). BbICOKOMOJIEKYJIsIpHbIE
coeJuUHeHUs1 (CHHTETHUYeCKHMe M OUOJIOTHYEeCKU-aKTHBHbIe). MOHOMeED, MOJMMeEp, CTPYKTYpHOeE
3BeHo. [ToMMepu3aIys 3TUIeHa KaK OCHOBHOE HallpaBJIEHHE ero MCI0Jb30BaHUS.
['eHeTHYecKasi CBSI3b MeX/y KJIacCaMU OpraHUYeCKUX CoeJIMHEeHU N

HpaKTPI'-IeCKI/Ie 3dAHATHUA

CBolicTBa OpraHWYeCKUX COeJUHEHHUH OT[AeJIbHbIX KJIACCOB (TpUBHAJIbHASA M MeXJyHapo/Has
HOMEHKJ/IaTypa, XUMHYeCKHe CBOWCTBA, CHOCOObI TMOJIy4eHUs): MNpejesbHble (aJKaHbl H
[UKJ0AJIKaHbl), HeMNpeJjesbHble (aJKeHbl, aJKWHbl U aJKaJueHbl) K apoMaTU4yecKue
yIJ1€BOIOPO/ibl, CIUPTbI U PEHOJIbl, KAPOOHOBbIE KUCJOTHI U 3QHUPbI, aJdbJeru/ibl U KETOHBDI,
aMHUHbl ¥ AMHHOKMCJIOTBI, BbICOKOMOJIEKYJ/ISIpDHblE COeJMHEHUs. 3a/JlaHHUsl Ha COCTaBJIEHHE
YPaBHEHUH XMMHUUYECKHX peaKlMi C yYyacTUEeM OpPraHUYeCKHX BelleCTB Ha OCHOBAHUM HX COCTaBa
U CTPOEHMUS

OK 01
OK 02
OK 04
IIK. 1.2
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CocTaBsieHHMe cxeM peakUuil (B TOM 4YHcJe IO NpeJIOKEeHHbIM Ielo4YyKaM IpeBpalleHui),
XapaKTepPU3YIIUX XHMHYECKHe CBOWCTBA OpPraHUYECKUX COeJWHEHHUH OT/AeJbHbIX KJIACCOB,
CIoco6bl MX TMOJIyYEHUS W Ha3BaHHWE OPraHUYEeCKUX COeJMHEHUH 10 TPUBUAJBHOU WJIH
MeX/[yHapOoAHOH CUCTeMaTHYeCKON HOMEHKJIaType.

PellleHre MpPaKTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 33aJJaHMM Ha CBOWCTBA OpPraHUYeCKHUX
COeIMHEHUH OT/le/IbHBIX KJIACCOB

JlabopaTtopHas pa6oTa

JlabopaTopHas pa6oTa “[IpeBpalleHrs OpraHM4YeCKUX BEIeCTB IPU HarpeBaHUM".
[lonyyeHue 3TU/€HA W H3y4YeHUE ero CBOWCTB. Moje/sMpoBaHUE MOJIEKYJ W XUMHUYECKUX
npeBpalleHHuH Ha IpUMepe 3TaHa, ITUJIEH], alleTHUJIeHa U .

TeMma 4.3.
Upentudukanus
OpraHHUYecKUux
BellleCTB, UX
3HaYEeHHE U
npUMeHeHUe B
OBITOBOH U
NPOU3BO/ICTBEHH
O 1eTeJIbHOCTH
YyeJIOBEKa

OcHOBHOE cogepiKaHHue

TeopeTnyeckoe o6y4yeHUe

Buoopranunyeckue coefuHeHus. [I[puMeHeHUe U GUOJIOTUYECKAs POJib yriaeBoAoB. OKUCIeHHe
yIJIeBOJIOB — HMCTOYHUK 3HEPTUU KUBBIX OpraHu3MoB. O6jacTH NMPUMEHEHUS aMUHOKUCIOT.
[IpeBpalneHus 6esKOB NUIIM B opranu3Me. bruosiornyeckre GyHKIMU 6eKOB. bruosiorndyeckue
GYHKIMY )XUPOB. Posib OpraHnyeckol XMMHUH B pellleHUU Mpo6JieM NMUILeBOM 6e30MacHOCTH

Posb OpFaHI/I‘IeCKOﬁ XMMHHU B pelI€eHUH l'[pO6JIeM 3Hepre'r1/1qec1<0171 66301’[aCHOCTI/I, B pa3BHUTHH
MeJULHNHbI, CO3JdHHNHN HOBbLIX MATEpPHAJIOB, HOBbBIX HCTOYHHUKOB 3HEPIrHUHU (aJIbTepHaTI/IBHbIe
HCTOYHHUKHU 3HepFI/II/I). OnacHocTb BOBAEﬁCTBHH Ha XHWBbI€ OPraHW3Mbl OpraHMYeCKUX BEIIeCTB
OTJEeJ/IbHbBIX KJIaCCOB (YI‘.HGBO,U,OpO,U,bI, CIINPTHI, (1)eHOJIbI, XJIOpOpraHU4YeCKHue IIPOU3BOJHLbIE,
aJbAernbl U ﬂp.), CMBICJI IOKAa3aTeJid NpeaeJibHO ,L[OHYCTI/IMOIjl KOHI€EHTpPalnnu

JlaGopaTopHbIe 3aHATUS

JlabopaTopHas pabora: “UaeHTUUKAIMSA OPraHUYECKUX COe/JUHEHUHN OT/Ae/IbHbIX KJIacCOB”

UnenTudukanuss opraHMYeCKHUX COeJUHEHUU OTHAeJIbHbIX KJIAacCOB (Ha mMpuMepe ajibJerujioB,
KpaxMaJsia, YKCYCHOM KHCJOTbI, 6€JKOB U T.I.) C HCIOJIb30BAaHHEM HX (PU3HUKO-XMMHYECKUX
CBOMCTB M XapaKTepHbIX KauyeCTBEHHbIX peakluil. JleHaTypanus 6eska NpPH HarpeBaHUHU.

]_lBeTHbIe pe€aKnnu 0esKOB. BO3HHKHOBEHME aHAJMTUYECKOrO CHUrHajla C TOYKH 3peHHnudA

OK 01
OK 02
OK 04
[IK. 1.2.
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XMMHWYECKUX IpOLeccoB IPU NpPOTeKaHWHM KaveCTBEHHOW  peakKLUH, I[03BOJAI0ILEeH
UJeHTUQULUPOBATH NIpe/IJI0’KeHHbIE OpraHUYeCcKre BellecTBa

KonTpobHas CTpyKTypa ¥ CBOMCTBA OPTaHUYECKUX BELECTB
pa6ora 3
Paszer 5. KPIHGTPI?ECKI/IG U TepMOJAUHAMMYECKHEe 3aKOHOMEPHOCTHM IPOTEKAaHUsA XUMHYECKHUX
peakuui
5.1 CkopocTb OcHOBHOe coaepKaHue OK 01
XUMHYECKUX OK 02
peaKIHH. K. 1.2.
XrMUYeckKoe
TeopeTrnuyeckoe oGyyeHue
paBHOBecHE
CKOpOCTb peakIiH, ee 3aBUCHUMOCTb OT Pa3/IMYHbIX GaKTOPOB: IPUPOJbl pearupyolux BeLeCTB,
KOHLIEHTpal UM pearvpymolliuX BellecTB, TEMIEPATyphbl U MJIOIIAU PEAKIMOHHON MOBEPXHOCTH.
TensioBble 3 PeKThl XUMUUECKUX PEAKLIMNA. IK30- U IHA0TEPMUYECKUE, PEAKIIUU.
O6paTuMOCTb peaknuil. XMUMUYECKOe paBHOBeCHE U €ro CMellleHUe Mo/, JelCTBUEM Pa3JUYHbIX
$akTOpoB (KOHLIEHTpaLMsl peareHTOB WJU NPOAYKTOB peaKliuy, JaBJeHHe, TeMIlepaTypa) AJis
CO3/JlaHUS ONTUMaJIbHBIX YCJI0OBUM NPOTEKAaHUA XUMHUYeCKUX nponeccoB. [Ipunnun Jle lllaTenbe
IIpaKkTH4YecKue 3aHATUSA OK 01
OK 02
PelieHne NpaKTUKO-OPUEHTUPOBAHHBIX 33JlaHUM Ha aHaiu3 (aKTOpOB, BJUAKLHAX Ha K. 1.2,
M3MeHEeHHe CKOPOCTU XMMHUYECKOU peaKIUH, B T.4. C MO3UIUN 3KOJIOTUYECKH 1leJIeCO06pa3HOro
NOBeJleHUsI B ObITY U TPY/OBOM [eATEJbHOCTH B LieJiIX COXpPaHEHHUs CBOEro 3/[0pOBbSl M
OKpYy2Kawlied IPUPOJHOH Cpeibl.
PemieHrve npaKTHKO-OPMEHTUPOBAHHbIX 33a/JaHUM Ha NpuMeHeHUe npuHuuna Jle-lllatenve ansa
HaXO0XK/JleHWsl HalpaBJIEHUSI CMEIleHUs] PaBHOBECHUSI XUMUYECKOW peaKIMU U aHa/Ju3 QaKTOpOB,
BJIMSIIOIIMX HAa CMeLeHHe XMMHUYEeCKOT0 paBHOBECH S
Paspen 6. PacTBOpHBI
Tema 6.1. OcHOBHOe coZep:KaHUe OK 01
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[lonsaTue o TeopeTrnuyeckoe oGyyeHue OK 02
pacTBoOpax OK 07

PacTBopeHrHe Kak U3UKO-XMMHUYECKHH mponecc. PactBopbl. Cnoco6bl MPUTOTOBJIEHUS K. 1.2.

pactBopoB. PacTBopuMoOcTb. MaccoBasi [0Jis1 pacTBOpeHHOro BeljecTBa. CMbICJA IOKa3aTeJsist

npeiejbHO JONYCTUMOM KOHIEHTPAlLlMU W €ero HCIOoJIb30BaHUE B OLIEHKE 3KOJIOTHUYECKOH

6€301aCHOCTH.

[IpaBusia 9KOJIOTUYECKU 11€J1eCO0OPAa3HOT0 MOBeJleHUs] B OBITY M TPYJOBOM [eATEeJTbHOCTH B

[esiIX COXpaHEHUsl CBOEro 3/I0pOBbsSi U OKpyXKawlled NpUPOAHOU cpeJbl; OMACHOCTh

BO3/1eICTBHUS Ha >KMBbI€ OPTaHU3MBbI ONpe/ieJIEHHbIX BEILeCTB.

PellleHHe NMpPaKTUKO-OPUEHTHPOBAHHBIX PACYETHBIX 33JlaHUH Ha PacCTBOPHI, HCIOJIb3yeMble B

OBITOBOM U MPOU3BO/CTBEHHOM J1€ITEJIbHOCTH YeI0BEKA
Tema 6.2. OcHOBHOE coaepKaHue OK 01
HccnenoBanue OK 02
CBOMCTR JlabopaTopHBIe 3aHATHUA OK 04
pacteopos JlabopaTopHas paboTta «[IpuroToBsieHre pacTBOPOBY. IIK. 1.2.

[IpyuroToBsieHHe pacTBOPOB 3aJaHHOM (MaccoBoM, %) KOHUeHTpauuu (C MpPaKTHUKO-

OpPUEHTUPOBAHHBIMHU BONPOCAMH) U ONpeJiesieHUe Cpelibl BOJHbBIX PACTBOPOB.

PellleHue 3a/1a4 HAa TPUTOTOBJIEHHUE PACTBOPOB
IIpodeccnoHa/IbLHO-OPHMEHTUPOBAHHOE COZeprKaHue (coaepKaHUe NPUKJIAJHOTO MOAYJIs)
Paspen 7. XuMHsA B ObITY M IPOM3BOACTBEHHOM JeATE/ILHOCTH Ye/I0OBeKa OK 01

0K 02

7.1. Xumus B OCHOBHOE COZiepKaHue OK 04
OBITY U 0K 07
npou3Bo/icTBeHH |TeopeTu4yeckoe oGy4YeHHE
OM Z1eATEeJIbHOCTHU TK. 1.2.
YyeJI0BeKa HoBeiilve JOCTHXKEHUS] XMMHYECKOW HAYKM U XHMHUYECKOH TexXHOJOTHMU. Pojb XUMHUU B

obecrieyeHHUH IKOJIOTUYECKOM, 3HepreTUYeCKOM M TNHUIIEBOM 6e30MacHOCTH, pPa3BUTHU
MeAULUHBL. [IpaBria noucKa U aHa/M3a XUMUYeCKON HHGOpMAL UM U3 Pa3JMUYHbIX UCTOYHUKOB
(HayyHas ¥ y4yeOHO-Hay4YHasi IUTEpPATypa, CpeACTBAa MacCOBOM MHOpMalLuy, ceTb UHTEpHET)

l'[paKTuqulme 3dAHATHUA
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[Touck 1 aHa/IU3 KeHCOB O MPUMEHEHUHU XMMHUYECKUX BellleCTB U TeXHOJIOTHMH € yueToM OyayLen
npodeccuoHaNbHON JeATeJbHOCTU II0 TeMaM: BaXKHEeWIIMe CTPOUTEsJbHble MaTepHalbl,
KOHCTPYKIMOHHble MaTepHasibl, KpacK{, CTeKJIO, KepaMHKa, MaTepuasbl [Js 3JeKTPOHUKH,

HaHOMaTepHuaJsibl, TEKCTUJIbHbIE BOJIOKHA, UCTOUHUKU dHEPTrUH, OpraHuYecKrue U MUHepaJibHble 4
yno6peHus, ieKapCTBEHHbIE BEIECTBA, ObITOBAS XUMHUSI.
3amuTa: [lpeacraBjieHHe pe3y/bTaTOB pelleHUss KeWcoB B ¢$opMe MUHHU-AOKJIAAA C
npe3eHTayuen
CamocmosimeasHas pa6oma 2
IIpomesxxcymounasa ammecmayus (JuggepeHyuposarHuliii 3auem) -
Bcero 72
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3. YCJIOBUSA PEAJIM3ALIMU IPOTPAMMBI OBIIIEOBPA30BATE/IbHOM
JTACUUTIINHBI

3.1. Tpe60BaHUA K MMHMMAJ/IbHOMY MaTepHUa/IbHO-TEXHUY€ECKOMY
o06ecrne4YeHnIo

11 peasiM3any NpPorpaMMbl JUCLUIIJIMHBI JOJIKHBI ObITh MPEAYCMOTPEHBI
clefylolUe CleluajlbHble TMOMENIeHUs: Y4eOHbId KaOWUHET XUMWUU U /WUIU
y4eOHOW XMMUY€ECKOH J1abopaTOPHUH.

O6opyaoBaHUEe y4eOHOro KaO6uHeTa (HarJsAJHbIe MOCOOHUsS): HAOOPHI
IIAapOCTEPXKHEBBIX MOJeJiell MOJIeKyJ, MOJeJU KPUCTAJIMYEeCKUX pelIeToK,
KOJUIEKLIUA TPOCTBIX U CJOXHBIX BelleCTB HM/WJIM KOJUJIEKLUU TOJUMEPOB;
KOJIJIEKIIMSl TOPHBIX MOpPOJ, U MHUHepasoB, Tabsauua MeHjeneeBa, y4yeOHbIe
dusbMbl, IMPpPOBbIE 06pPAa30BaTEbHbIE PECYPCHI.

TexHU4YecKue cCpeacCTBA OOYYEHMA: KOMIBHTEP C YCTPOMCTBAMU
BOCIpOU3BEZleHUSI 3BYKa, INPUHTEP, MYJbTHMeAHA-NIPOEKTOP C 3IKPAHOM,
MyJIbTUMeJUHHAsA J0CKA, YKa3Ka-NIpe3eHTep JJisl Mpe3eHTal U .

OGopyaoBaHUe JIAOOpPATOPMM M PaGOYMX MeCT JiabopaTOpPHUH:
MEH3YPKH, MNHUMNEeTKU-KaleJbHUIbl,  TEPMOMETPbI, = MHUKPOCKOIN,  JIyIIbl,
npeJMeTHble W TOKPOBHbIe CTeKJa, IJIAaHUIeTbl JJisl KalleJIbHbIX peaKLUH,
dusbTpOBa/ibHAs OyMmara, NpPOMBIBAJIKHA, CTEKJsHHble MPOOUPKH, PE3UHOBbIE
npo6ku, GOHAPHUKH, HAOOP pPeaKTUBOB, CTEKJSHHbIE NaJIOYKH, IITATHUBbI AJis
NpOOUPOK; MepHbIe UUJIUHAPBI, BODOHKH CTEKJIIHHbIE, BODOHKHU [I€JIUTEJIbHBIE
nuauHgpudeckue (50-100 mu), cTtynkd c necTukoM, ¢apdopoBble YallKH,
NUHIETbI, UIbTPbI OYyMaXKHble, BaTa, MapJis, YacOBble CTEKJIA, 3JIEKTPOIJIUTKH,
JJabopaTOpHbIe IUTATUBBI, CHUPTOBbIE TOPEJIKH, CIMYKH, IPUOOP AJiS TOJTYyUYEHHUS
rasoB (MM NpobUpKa C ra3o00TBOJHOW TPYOKOM), JAeprKaTesu [Js NPOOHUPOK,
CKJISHKU [1J11 XpaHEeHHWs1 PeaKTUBOB, pa3/laTOUYHbIe JIOTKH; XUMUYECKHE CTAKAHbI
(50, 100 m 200 mu1); wWInaTesM; NUHLETHI; TUreJbHbIe HIUIIbI; CEKYHAOMEPDI
(Taiimepbl), MepHble Po6UpKU (Ha 10-20 M) u MepHble KoJ6bI (25, 50, 100 u
200 ™ma), BoasiHas OaHs (MJIM TEPMOCTAT), CTEKJSIHHbIE MaJIOYKU; KOHUYECKHUE
KoJiobl ass TuTtpoBaHuad (50 u 100 Ma); UHAUMKATOpPHbIE MOJIOCKH AJis
onpejsienenuss pH W cranHjgapTHas HWHJAUKATOpHas I1lKaJa; yHUBepPCaJbHbIN
vHAvKaTop; nunetku Ha 1, 10, 50 ma (uau go3atopbl HA 1, 5 1 10 M), 6r0peTKHU
JUISl TATPOBaAHUS, MeAUIMHCKHe npulibl Ha 100-150 M1, 1abopaTopHbIe U/UIH
aHaJIMTU4YeCKue Becbl, pH-MeTphbl, cymuabHbIA iKad, U JAp. JiabopaToOpHOe
060py/A0BaHUeE.

3.2. UHpopmManmoHHOE oGecnedyeHre pean3anm NporpaMmbl

1. lng peanusanyu nporpaMmbl 6UOJIHOTEYHbIN QOH/ 0O6pa3oBaTebHON
OpraHu3alyu 10/>KEeH UMETh Ne4aTHbIE Y /WY 3JIEKTPOHHbIE 00pa30BaTebHbIE
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U uHPOpMaIMOHHbIE pecypchbl, PEeKOMeHJO0BaHHble /[Js1 MCIO0JIb30BaHUS B
o6pa3oBaTeJbHOM IPOILIECCE, HE CTapIlle 5 JIeT C MOMeHTa U3/JaHUS.

2. PekoMeHayeMbie ne4yaTHbIe W3JaHud o peasi3anuu
o611e00pa3oBaTeJbHONM  JUCHUIIMHBI  NpeACTaBJAeHbl B  METOAWYECKUX
pPEKOMEHALHUSIX 110 OpTaHU3aI[UH 00yIeHHS.

OcCHOBHbIE HCTOYHUKMU:

1. Tabpuensa O.C. Xumus 10 - 11 kmacc (6a30BwIif ypoBeHb). - [IpocBemenne,
2022.

2. Tepenun B.U., Ipo3noB A.A., Jlyaun B.B., Xumus 10 knacc (6a3oBbIit
ypoBeHb). - [IpocBenienue, 2022.

3. Epemun B.B., Ky3smenko H.E., Tepeann B.U., Xumust 10 xnacc (6a30BbIi
ypoBeHb).- [Ipocsemienne, 2022,

HNuTepHeT pecypceni:

1. https://infourok.ru/urok-po-himii-klass-575872.html

2. https://infourok.ru/razrabotka-uroka-po-himii-na-temu-himiya-v-zhi zni-
obschestva -271929.html

3. https://multiurok.ru/files/tipy-khimicheskikh-reaktsii- 1.html
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4. KOHTPOJIb 1 OLEHKA PE3YJIbTATOB OCBOEHHUA
OBIIEOBPA30BATE/IbHO! AUCIUIIJIMHBI

KoHTposb M  oOlleHKa pe3yJbTaTOB  OOy4YeHWUs
npernojaBaTeJeM B Ipollecce TMPOBEJeHUs MPAKTHUYECKHUX
JJabOpaTOPHbIX PabOT, TECTUPOBAHUS, a TAKXKe BBINOJHEHUS O0OYy4YarOL[MMUCS

HHAWBUAYAJIbHBIX 3a,qa1—1m>’1, IIPOEKTOB, PICCJ'IG,Z[OBZAHPIIZ. PGBYJII:TaTbI 06yqe1-mﬂ

OCylIeCTBJIAETCA

3aHATUH U

onpenessiioT, YTO 00y4aroLUecs A0KHbI 3HAaTh, IOHUMATh U IEMOHCTPUPOBATD
110 3aBeplleHUH U3yYeHUs JUCIUTINHBI.

i1 opMUpOBaHUS, KOHTPOJISL U OLlEHKH Pe3yJIbTaTOB OCBOEHHS yUeOHOU
JUCIUATIIAHbI HCII0J1b3yeTCs cucteMa OIIeHOYHBIX MepONpPUSATUH,
npeAcTaBJsONAsA COG0M KOMILJIEKC Y4eOHBIX MEpPONPHUATHM, COrJIACOBAHHBIX C

pe3yJbTaTaMd o060ydyeHHUs1 M cpopmysupoBaHHbIXx c ydyetom OPIrOC COO

(npeameTHbIe pe3ysbTaThl N0 AucuunanHe) u @IrOC CIIO.

Mopayas/Pa3aen/Tem TUNbI OLEHOYHbIX
Ne | OK/IIK yas/ / Pe3yabTaT 06y4eHuA N
a MeponpUuATHHA
[ | OcHOBHOe coaep:KaHHe
1 dopmysiMpoBaTh
Pa3zaen 1. OCHOBBI pMy’/Hp
6a30Bble IOHATUA U
CTPOEHMA BellecTBa
3aKOHbI XUMHH
1.1 | OK 01 CTtpoeHue aTOMOB CocrtaBaaTre xumudeckue | 1. Tect «CTpoeHre aTOMOB

XUMHYECKUX
3JIeMEeHTOB U IIpUpoJa
XUMHUYECKOU CBA3U

bopMyJibl coeiMHEHUH B
COOTBETCTBUH CO
CTeNeHbI0 OKUCIEHUS
XUMUYECKUX 3JIEMEHTOB,
WCXO/Is U3 BaJIEHTHOCTH
U
3JIEKTPOOTPULIATETBHOC
TH

XUMHYECKUX 3JIEMEHTOB U
NpUPOJA XMMHUYECKOHW CBSI3UY.
2.3aJlauy Ha COCTaBJIeHUE
XUMUYeCKUX GOpMyJi
JIBYXaTOMHBIX COe/IUHEHUH
(oxcupgoB, cyabdU0B,
TUJPUZOB U T.IL.).

3. 3a1aHu4 Ha MCII0JIb30BaHUE
XUMHUYECKON CUMBOJIMKH U
Ha3BaHUH coeAUHEHHUH 110
HOMEHKJIAaType
MEX/yHAapOJAHOTO COK3a
TeOpeTHUYECKON U MPUKJIAJHOHU
XUMUHU U TPUBUAJIbHBIX
Ha3BaHUH JIJIs COCTABJIEHMUS
XUMUYeCKUX GOopMyJi
JIBYXaTOMHbBIX COe/IUHEHUH
(oxcugoB, cyabdU0B,
TUJPHUJIOB U T.I.) U APYTUX
HeopraHUYeCcKHUX CoeJJMHEHU I
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OK/IIK

Moayab/Pa3gen/Tem
a

Pe3ysbTaT 00y4yeHuA

THUNbI OLeHOYHBIX
MeponpUsATHUHA

OT/e/IbHBIX KJIaCCOB
3ajaHus
JnddepeHIMPOBAHHOIO 3a4eTa

1.2

OK 01
OK 02

[leprogryecKkui 3aKOH
u Tabauna /1.H.
MengeneeBa

XapakTepu3oBaTh
XUMUYeCKHEe 3JIEMEHTHI
B COOTBETCTBUHU C UX
NI0JIOXKEHHEM B
IepUOJUYECKON CUCTEME
XUMUYECKUX 3JIEMEHTOB
J.1. MeHgeneeBa

1. Tect «MeTannuuyeckue /
HeMeTa/lJIn4eCKue CBOMCTBA,
3JIEKTPOOTPULIATENBHOCTD U
CPOJICTBO K 3JIEKTPOHY
XMMUYECKUX 3JIEMEHTOB B
COOTBETCTBHUE C UX
3JIEKTPOHHBIM CTPOEHHUEM U
MOJIO)KEHHUEM B MIEPUOAUYECKOU
CHUCTeMEe XMMHUYEeCKUX
asiemeHToB /I.U. MeHaesieeBa».
2. [lpakTryeckure 3a/laHMA Ha
yCTaHOBJIEHUE CBSI3U MEXAY
CTPOEHHEM aTOMOB XUMHUYECKHX
3JIEMEHTOB U MEPUOANYECKUM
M3MEHEHUEM CBOMCTB
XMMHUYECKUX 3JIEMEHTOB U UX
COeJMHEHHUH B COOTBETCTBUH C
noJsiokeHueM [lepuoaunyeckon
CHUCTEME.

3. [IpakTHKoO-
OpUEeHTHPOBaHHbIE
TeopeTHUYeCcKUe 3aJlaHUs Ha
XapaKTepHU3aL i XUMUYECKUX
3JieMeHTOB: «MeTassinyeckue /
HeMeTaJ/lJIndecKre CBOMCTBA,
3JIEKTPOOTPHULIATETbHOCTD U
CPOJICTBO K 3JIEKTPOHY
XMMHUYECKUX 3JIEMEHTOB B
COOTBETCTBUE C UX
3JIEKTPOHHBIM CTPOEHUEM U
MOJIO’KEHHEM B NNEPUOJUYECKOU
CUCTEMe XUMUYECKUX
asiemeHToB /I.U. MeHesieeBa»
3agaHus
nnddepeHIMPOBAHHOIO 3a4eTa

Paspgen 2.
XumMmnuyeckKue
peakuuu

XapakTepu3oBaThb
THUIIbl XMMHUYECKHX
peakummn

KonTposbHas pa6oTa
«CTpoeHHe BelecTBa U
XHUMHUYECKHe peaKIumu»
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Moayab/Pa3gen/Tem

TUINbI OLEeHOYHBIX

Ne | OK/IIK Pe3ysbTaT 00y4yeHuA .
a MeponpUsATHUHA
2.1 [OKO01 Tunbl XMUMHUYECKUX CocTaB/ATh peakyuu 1. 3apgayu Ha cocTaBJieHUe
OK 04 |peakuuu COeJIMHEeHUs], ypaBHEHUU peaKLUi:
pasJsi0KeHus], 0OMeHa, - COeIMHEHUS, 3aMelleHus],
3aMelleHus, pasJsi0KeHus, 0OMeHa;
OKHUCJIUTEJIbHO- — OKHCJIUTEJIbHO-
BOCCTAHOBUTEJIbHbIE BOCCTAHOBUTEJIbHBIX PeaKIUH C
peakuuu MCII0JIb30BaHWEM MeTO/ia
3JIEKTPOHHOTO OaJsiaHca.
2. 3aJ1ayM Ha pacyeT MacChl
BelllecTBa WU 06 bEMa
rasoB [10 U3BECTHOMY
KOJIMYeCTBY BellleCcTBa, Macce
WJIM 06'bEMY OJTHOTO U3
y4aCTBYIOLUX B peaKkLuU
BellleCTB; PaCYEThI
Macchl (06'b€Ma, KOJIMYECTBA
BeleCcTBa) NPOAYKTOB peaKLUH,
€CJIU OJTHO U3 BEIlleCTB UMeeT
npuMecHu
3agaHus
auddepeHIIUPOBAHHOTO 3a4eTa
2.2 Jnektpoautudeckasa |CoctaBaATh ypaBHeHUA |1.3aZaHUA HA COCTABJIEHUE
JUCCOIhALUS U XUMUYECKUX peaKI[u1 MOJIEKYJISIPHBIX U HOHHBIX
VIOHHbIA 06MeH MOHHOI'0 0OMeHa C peakL Ui C ydacTUeM KHUCJIOT,
y4acTUeM OCHOBAHMU U COJIEN,
HeOpraHUYeCKUx yCTaHOBJIEHUE U3MEHEHU S
BEleCTB KHCJIOTHOCTH CpeJibl
2. JlabopaTopHas paboTa "Tursbl
XUMHYECKUX peaKkiyi”
3agaHus
auddepeHIIUPOBAHHOTO 3a4eTa
3 Paspgen 3. Ctpoenue u |(UccaegoBath ctpoeHue | KoHTposibHasA pa6oTa

CBOMCTBa
HeopraHuYecKux
BellleCTB

M CBOMCTBa
HeopraHuYecKux
BellleCTB

«CBOMCTBA HEOPraHUYECKHUX
BeleCTB»
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OK/IIK

Moayab/Pa3gen/Tem
a

Pe3ysbTaT 00y4yeHuA

THUNbI OLeHOYHBIX
MeponpUsATHUHA

3.1

OK 01
IK. 1.2.

Knaccudukanus,
HOMEHKJIaTypa 1
CTpOoeHue
HeOpraHUYeCcKUux
BeIlleCTB

KnaccuduuupoaTtb
HeOopraHu4YecKue
BellleCcTBa B
COOTBETCTBUH C UX
CTpOeHHEeM

1. Tect «<HomeHkaTypa u
Ha3BaHUe HEOPraHUYEeCKUX
BEILIECTB UCXO/s U3 UX
XUMHYECKOU GOpPMYJibl UJIU
COCTaBJIEHUE XMMHUYECKOU
bopMyJibl UCXO/S1 U3 HAa3BaAHUS
BellecTBa M0 MeX/yHapoJHON
WJIM TPUBHAJIBHOU
HOMEHKJIAType».

2. 3apa4u Ha pacyeT MacCOBOM
Jlos11 (Macchbl) XMMHUY€ECKOT0
3jieMeHTa (coeHEHMUs) B
MOJIEKYJIE (CMecCH).

3. [IpakTryeckue 3a/jlaHUs 10
KJaccuUKaluu,
HOMEHKJIAType U XUMHUYEeCKUM
dbopMysiaM HeOpraHUYEeCKUX
BEIECTB Pa3/JIMYHbIX KJIACCOB.
4. [IpakTUyeckue 3a/laHUA Ha
onpejieJieHue XMMUYECKOU
aKTUBHOCTHU BEILECTB B
3aBUCHMMOCTHU BH/Ia XUMHUYECKOUN
CBSI3U U THUIA KPUCTAJINYECKOUN
pelieTKu

3agaHus
auddepeHIIUPOBAHHOTO 3a4eTa

3.2

OK 01
OK 02
I1K. 1.2.

du3nKo-xuMHU4ecKue
CBOMCTBA
HeopraHUYecKUux
BeIlleCTB

YcTraHaBivBaTh
3aBUCUMOCTb GU3UKO-
XUMUYECKUX CBOWCTB
HEOpraHUYeCcKux
BEleCTB OT CTPOEHUS
aTOMOB U MOJIEKYJ, a
TaKXXe TUIa
KPUCTAJUIMYECKOHU
peuieTKu

1. Tect «OcobeHHOCTH
XUMHYECKHX CBOHCTB OKCH/IOB,
KHCJIOT, OCHOBAHUH,
aMbOTepHbIX TUAPOKCUIOB U
coJIeM»,

2.3aJlaHusI Ha COCTaBJeHUe
ypaBHEHU M XMMHYECKUX
peakLUi € y4acTHeM NPOCThIX U
CJIOKHBIX HEOpPTaHUYeCKUX
BelleCTB: OKCHU/ 0B METaJIJIOB,
HeMeTaJlJIoB U aMPOTEPHbBIX
3JIEMEHTOB; HEOPTaHUYECKUX
KUCJIOT, OCHOBAHUU U
aMbOTepHbIX TUAPOKCHU/IOB,
HeopraHUYeCcKHX CoJieH,
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OK/IIK

Moayab/Pa3gen/Tem
a

Pe3ysbTaT 00y4yeHuA

THUNbI OLeHOYHBIX
MeponpUsATHUHA

XapaKTepHU3YILUX UX CBOUCTBA
Y CLIOCOOBI MOJTyYEeHUS.

3. IlpakTuko-
OpHMEeHTHUPOBAaHHbIE
TeopeTUYeCcKHe 3aJlaHHs Ha
CBOUCTBA U NOJIy4YEeHHE
HeopraHW4YeCcKuX BelleCTB
3asaHus
JAuddepeHIUPOBAHHOIO 3a4eTa

3.3

OK 01
OK 02
OK 04

UpenTudukanus
HEOpraHU4YeCcKux
BEILECTB

HccnenoBaThb
KauyeCTBEHHbIE PeaKl i1
HeopraHUYecKHx
BellleCTB

1. [IpakTHKO-
OpPHEHTHUPOBAHHbIE 3alaHUS 110
COCTaBJIEHUIO XUMUYECKUX
peakL Uy ¢ ydacTueM
HeopraHW4YeCcKUX BelecTB,
VCIIOJIb3YEMBIX [JIJISl UX
UeHTUUKALIUU.
2.JlabopaTopHas paboTa:
“UpeHTudukanus
HeopraHMW4YecKux BeliecTB”
3agaHus

I depeHIUPOBAHHOIO 3a4eTa

Paszpgen 4. CtrpoeHue u
CBOMCTBA
OpraHuYecKux
BelleCTB

HccaepoBaTts CTpOeHUE
U CBOMCTBA
OpraHuYecKux
BelleCTB

KoHTposbHas pa6oTa
«CTpoeHHe U CBOMCTBA
OpraHu4ecKHX BelecTB»

4.1

OK 01
IK. 1.2.

Knaccudpukanus,
CTpOeHUE U
HOMEeHKJIaTypa
OpraHuYecKux
BellleCTB

KnaccuduuupoaTtb
OpraHuYecKHe BellecTBa
B COOTBETCTBUH C UX
CTpOeHHEM

1. 3agaHud Ha COCTaBJIEHHE
Ha3BaHUW OpraHUYEeCKUX
coeJMHEHUH M0 TPUBHUAJIBHOMU
WY MEeX/YHapOJHOH
CHCTEeMaTUYeCKOU
HOMEHKJIaType.

2.3aJlaHusI Ha COCTaBJeHUe
MOJIHBIX U COKpallleHHbIX
CTPYKTYPHBIX popMy.1
OpraHUYecKHUX BelllecTB
OT/ieJIbHBIX KJIACCOB.

3. 3aza4u Ha onpeJiesieHHe
npocreniend GopmyJbl
OpraHUYeCcKOW MOJIEKYJIbI,
HCXO/is1 U3 3JIEMEHTHOT'0

29




OK/IIK

Moayab/Pa3gen/Tem
a

Pe3ysbTaT 00y4yeHuA

THUNbI OLeHOYHBIX
MeponpUsATHUHA

coctaBa (B %)
3ajaHus
JnddepeHIMPOBAHHOIO 3a4eTa

4.2

OK 01
OK 02
OK 04
IIK. 1.2

CBolicTBa
OpraHHUYecKux
CoeIMHEHUH

YcraHnaB/MBaTh
3aBHCUMOCTb GU3UKO-
XUMHWYECKUX CBOMCTB
OpraHUYeCKHUX BellleCTB
OT CTPOEHUS MOJIEKYJI

1. 3ajaHud Ha COCTaBJIeHHUEe
YPaBHEHUU XMMHYECKUX
peakLuy c ydacTueM
OpraHMYecKHUX BellecTB Ha
OCHOBaHHUHU UX COCTABA U
CTPOEHUs.

2. 3a7jaHus Ha COCTaBJieHUe
ypaBHEHUU XMMHUY€eCKUX

peakL Ui, UJJIIOCTPUPYIOLINAX
XUMHYECKHEe CBOMCTBA C Y4ETOM
MeXaHHW3MOB IPOTEeKaHUS
JlAHHBIX peaKLUul U
reHeTU4YeCKOU CBA3U
OpraHMYeCcKHUX BelleCTB pa3HbIX
KJIaCcCOB.

3. PacueTHble 3a/a4H 110
ypPaBHEHUSAM peaKLUH C
y4acTueM OpraHUYeCKUX
BelleCTB.

4. JlJabopaTopHas paboTa
“IIpeBpallleHUs1 OpraHUYEeCKUX
BellleCTB IPU HarpeBaHUU"
3ajaHus
nnddepeHIMPOBAHHOIO 3a4eTa

4.3

OK 01
OK 02
OK 04
I1K. 1.2.

NUnenTudukanus
OpraHUYecKHux
BEIECTB, UX 3HAaUYEeHHE
Y IpUMeHeHUe B
OBITOBOM U
MPOXU3BO/ICTBEHHOU
JesTeJbHOCTHU
YyesJ0BeKa

HccnepoBaThb
KayeCcTBEHHbIe peaKIuu
OpraHUuYecKux
COeJIMHEHUH OT/IeJIbHBIX
KJIacCOB

1.[lpaKTUKO-OpUEHTHUPOBAHHbIE
3a/JIaHUS 110 COCTABJIEHUIO
XUMHYECKUX PeaKL UM C
y4acTHeM OpraHUYecKUX
BElIEeCTB, B T.4. UCIIOJIb3YEMbIX
JUISl UX UJeHTUPUKALUU B ObITY
Y TPOMBIIIJIEHHOCTH.
2.JlabopaTopHas paboTa:
“UpnenTudukanusa
OpraHHUYecKuX CoOeIJMHEHU M
OTJeJIbHBbIX Kj1accoB”

3ajaHus

Ao depeHIMPOBAHHOIO 3a4YeTa
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Moayab/Pa3gen/Tem

TUINbI OLEeHOYHBIX

Ne | OK/IIK Pe3ysbTaT 00y4yeHuA .
a MeponpUsATHUHA
5 Paszpen 5. XapaKTepu30BaTh
Kunernuyeckue u BJIMSIHHE PA3/IMYHBIX
TepMoAUHaMu4ecKue |paKTopoB Ha
3aKOHOMEPHOCTH paBHOBecHE U
NPOTEeKaHUus CKOPOCTb XMMHUYECKHUX
XMMHUYECKHX peakuumn
peakuuun
5 |OKO01 CKOpOCTh XUMHUYECKUX (XapaKTepu30BaTh [IpaKTUKO-OpUEHTHUPOBAHHbIE
0K 02 peakyui. XuMHU4YeCKOe |BJIUSHUE KOHLLEHTPALUM |TeopeTU4YeCcKue 3aJlaHUs Ha
IIK. 1.2. |paBHOBecue pearupymoliyx BeuecTB |aHaan3 GaKTOPOB, BJAUSAIOLUX
Y TeMIlepaTypbl Ha Ha U3MeHeHHe CKOPOCTHU
CKOPOCTb XMMUYECKUX |XMMHUYECKOU peaKIvH.
peakLun [IpaKTHUKO-OpHUEHTUPOBAHHbIE
XapakTepH30BaThb 3a/laHUA Ha IpUMEHEeHUEe
BJIMSIHME U3MEHEHUS npuHnuna Jle-lllatenbe g
KOHLIEHTpAL MU BelleCTB, |HAaX0XK/AeHUs HallpaBJIeHUs
peakL Uy cpesibl U CMellleHUsI paBHOBeCHUS
TeMIlepaTyphbl Ha XMMHUYECKOW peaKLiuy U aHaIu3
CMellleHUue XUMUYEeCKOro |paKTOpOB, BAUSIOIIMX HA
paBHOBeCHA CMellleHue XUMHUYEeCKOIo
paBHOBecCHA
3ajaHus
Ao depeHIMPOBAHHOIO 3a4YeTa
6 HUccneaoBath
TG G T WCTUHHBIE PACTBOPBHI C
3a/JaHHBIMU
XapaKTepUCTUKAMHU
6.1 | OK01 [lonsaTue o pactBopax |Passin4yaTh UCTUHHBbIE 1. 3apa4y Ha IPUTOTOBJIEHHE
OK 02 pacTBOPHLI pacTBOPOB.
IK. 1.2. 2. [IpakTHKO-

OpPHMEeHTHUPOBAaHHbIE pacieTHbIE
3a/laHUA Ha JUCIIepCHbIe
CUCTEMBI, UCII0JIb3yeMBbIE B
ObITOBOM U IPOU3BO/ICTBEHHOM
JlesITeJIbHOCTH YeJloBeKa
3agaHus
AuddepeHIUPOBAHHOIO 3a4eTa
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Moayab/Pa3gen/Tem

TUINbI OLEeHOYHBIX

Ne | OK/IIK Pe3ysbTaT 00y4yeHuA .
a MeponpUsATHUHA
6.2 | OK01 UccnenoBanue UccnepoBath ¢usnko- |J/labopaTopHas paboTa
OK 04 |cBONCTB pacTBOpPOB XUMHYecKHe cBoiicTBa |“[IpurotoBsieHHe pacTBOPOB”
I1K. 1.2 VMCTHUHHBIX PaCTBOPOB 3azaHuA
JAuddepeHIUPOBAHHOTO 3a4eTa
II | [IpodeccuoHa/ILHO-OPUEHTHPOBAaHHOE COepKaHue (coaep:KaHUe NPUKIIAJHOTO
MOAYJIAA)

7 Pasgen 7. OuneHuBaTh 3amuTa Kerica (c yueTom
XuMMA B OBITY M NnocJaeACTBUS ObITOBOM |Oyayuiei npodecCHoOHa/IbHOM
NPOU3BOACTBEHHON (M NPOM3BOACTBEHHON |AeATEJbHOCTH)
AesATe/IbHOCTH AeATe/IbHOCTHU
yeJI0BeKa 4YeJi0BE€Ka C MO3ULUM

3KO0JIOTUYEeCKOM
6e30MaCHOCTH
OKO01 |XuMus B OBITY U OuenuBaTh nocaeactusi|Kelic (c yaeToMm 6yayiei
OK 02 NPOM3BOICTBEHHOU OBITOBOU U npodeccuoHa/bHOMN
OK 04 JesTeJbHOCTHU NPOU3BO/ICTBEHHOU JlesiTeJIbHOCTH)
OK 07 yeJsioBeKa JesTeJbHOCTH YeJsioBeKa [Bo3MoKHbIe TeMbI KEHCOB:
IIK. 1.2. C IO3UIUH 1. [loTensieHre KauMaTa U
9KOJIOTUYECKOH BBICBOOOXKIEHHE ra30BbIX
6e30MacHOCTH TrU/IpaToB CO JIHA OKeaHa.

2. bynyuue MmatepuaJibl A4
aBMUa-, MallMHO- U
IpHUOOPOCTPOEHHUS.

3. HoBble MaTepuaJibl 414
COJIHEYHBIX GaTapeH.

4. JlekapcTBa Ha OCHOBE
pPacTUTEJIbHBIX IIpenapaToB
3ajaHus
nnddepeHIMPOBAHHOIO 3a4YeTa
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